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NPEAUCNOBUE

B 1973 r. 8O BpPEMA W3BEPXKeHWA BynKarna TATA Ha o-Be Kydawnp {Kypunse-
Kue ocTpoea) 6binM oToBpaHbl CrieunansHbie CTepunbHble NPOBbl HOBEHWMNLHO-
ro BYNKaHWYECKOro Mnenna ¢ Uenbi adanvsa uxX Ha opraduyeckue CoOeauHeHunR,
B Y4CTHOCTM Ha aMUMHOKWCNOTbl. Migem nposBepuTb BYNKaHUMYECKWIA nenen Ha
npUcyTCcTBME B HEM aBWOreHHOW OPraHWMKW POAMNAch MPW CONOCTaBNeHWW YC-
NOBWUMA BYNKAHWYECKIWX W3BEPXKEHWM ¥ YCHIOBUIA, MOAENMPOBaBLLIWXCA B 3KCMe-
puMeHTax no abuoreHHoMy cuHTe3y Buonornyecku Bax<Hbix coeauHeHunin. Bbino
CAENaH0 MPeAnonoMXeHne, 4T PEXUM MennoBO-Ta30R0rc BYNKaHWYECKOro
ctonba B CYWHOCTM NPEACTaBNAET cobol cymmy (hakTOPOB, KaXabii U3 KO-
TOpbiX GbiN B OTAENbHOCTU MOAENMPOBaH B 3TWX nabopaTopHbIX 3KCNepUMEH-
Tax, [eiACTBUTENbHO, NENNOBO-Ta30Bbik ByNXaHUYeCKu cTon® COABPMMT B
BMOE CMeCcHM TaKue WCXOAHbIe KOMMOHEeHTbl Kak BOAAHOW rnap, Yrnekucnsiv
ra3, MeTad, BOAOPOA, a30T, aMMUAK; [NA HEro XapakTepHbl BLICOKWE Temne-
paTypbl W 3NEKTPUNECKWE Pa3pAAbl; YaCTMYKKM BYNKaHWYECKOro nenna wurpa-
0T ponb chNWAM3MPOBAHHOIO KaTanu3atopa, 3 o06pa3ylWwMecA MNPOAYKThI
peaKuyuy — NPeACTaBnAOT coBOW OTHOCUTENBHO CNOXKHbLIE OPFraHWYEeCKUE COBAM-
HEHWA, KOTopble BbICTPC BbLIHOCATCA W3 peakUMOHHOW ctepsl W GnarogapA
3TOMY COXPaHAITCA.

ABTop 3Toih KHuru Hukonain EBreHsesuy NogknetHos, 8 1973 r. pyxkoBo-
amn nabopatopueld GHM3MKO-XMMUYECKWX METoAOB aHanuida CaxanuHckoro
KOMTMAEKCHOTDO Hay4YHO-UCCTIEA0OBATENLCKOTO WHCTUTYTa. OTobparivbie aAnA
aHanW3a Ha OpraHWYecKue coefuHeHMA npobbl ByfKaHWYeckKoro nenna 6einu
nepegadbl emy. C 3TOr0 MOMEHTA Hauyanach CKPYRyne3Had MHOroneTHAR pa-
6oTa, KOTOpPaR B KOHEYHOM WTOre NpuMBena K YCTaHOBIIEHWHD paHee Hem3BecT-
HOro KpynHomacwtaBHoro ABNeHWA aBuoreHHOro CuHTe3a MHOMUX, B TOM
4yucne OGHONOTWMECKK BaXKHbIX, OPTaHWYECKUX COBAMHEHWIA B BYNKaHWYECKOM
npotuecce. Mo MHWLMaATUMEE aBTopa U, BnaroaapA ero rnyBoKoO 3aMHTepECOBAHHO-
CTW B peuweHun npoBnembl, B VCCAEAOBAHUA BKNOUYMIMCE MHOTME UHCTUTYTSHI,
obnanawwime cambiM CoBpemMeHHbIM 0BopyaoBaHnem u rayboko pazpaboTaHHsl-
MU METOAMKAMA aHanuia TeX WNW APYrMX OPraHu4Yeckux coeauHeHui. [ak,
HanpUMMep, aHanW3bl BYNKAHWMECKWX MPOAYKTOB Ha YTrMeBOAOPOALI NPOBOAM-
nuUce He ToNkko B nabopatopuu npodh. B.H. ®noposckon 8 MI'Y, He TonbKko B
naBopartopunx Medunrpagcekoro BHUMPY, uo takxe so BHUMHW, 8 naGopato-
pvn npop. M.K. KanMHKO, W3BECTHOTO CBOMM BECbMA KPUTUHECKMM OTHOLWE-
HMeM K abuoreHHOMY CUMHTe3y yrineBoAoponos. PeayneTartbl aHanu3a BO BCEX
nabopaTopuAX OKa3anuch CXoAHbIMM. Hapuuwe GuMonOrMYECKKM BaXKHbiX COEAW-
HEHMI, TAKUX, KaK LUMKNWYECKWE aMUHbI, aMUHOKWUCNOTbI, NOPHOMPUHBI, Takke
661110 NOATBEPIKALHO PA3HLIMU METOAAMU U PA3HLIMA aHANUTUKAMK.

YcraHoBneHHoe ABneHne abuOreHHOTO CUHTE3a OPTaHUMECKWA COBAUHEHWA
B BYNKaHWYECKOM MPOUECCE MMeeT UCKnwuuTenbHo Gonblwioe TeopeTu4eckoe
W NPaKTUMECKOE 3Hauewve. B TeopeTuueckom nnaHe, NO CNOBaM axkafemwia



A.W. OnapuHa, OTKPbITUE ABMEHWA OPraHW4YecKOro CMHTE3a B BYNKaHWY4ECKOM
npouecce npeacTasnAeT coboi "‘BaxHoe 3BeHO B peweHun npobnemel npowc:
XOMAEHWA MWM3HW — 3TOW BarkHerllen MWpoBO3peHyeckow npobnemsi. B npak-
TUYECKOM OTHOWEeHWM obBHapy>KeHWe 3TOro ABMEHWA NpONWMBaeT oOnNpeaeneH-
HbIA CBET Ha npobnemy CUHTE3a NPUPOAHbLIX YrNEeBOAOPOAOEB, APYrMMW Cno-
Bamu Ha npobnemy obpasosaHnA HedhTW. He MCKNIOYEHO TaKXE, YTO U3y4veHue
MexXaHWM3Ma CHHTE3a OPraHW4YeCKWX COeAMHEHWA B BYNKaHWYECKOM Mpouecce
MOXEeT 0Ka3aTbCA MONe3HbIM C TeXHONOTMYECKOW TOYKW 3peHWA. B TeyeHnue
Heckonbkux nocneaHux net H.E. MNoakneTHOB COBMECTHO C APYrMMu Mcchne-
posarenAMun onybnukosan pAL CTaTed B COBETCKMX M MHOCTPAHHLIX ypHa-
nax, Bbi3BaBwKX 6ONbLWOW WMHTEPEC Yy CcneuMannucToB pasHoro npocguna. B
1980 r. BblWNA KHWra aBToOpa HacTOALLEro NpeaucnoBuA ‘BynkaHbl U »Ku3He'',
OAHa W3 ee rnae, KacalwlaACA aHanu3a BYNKaHWYeCKWMX NPOAYKTOB Ha opra-
HUYECKWE COeANHEHUA, HanucaHa H.E. MoakneTHOBLIM.

Mpeanaraeman umtatento kHura H.E. MNoaxknetHosa ""BynkaHoreHHoe op-
raHuyeckoe BewecTBo” obobwaer npexHue nybBnuKauuwu, a Tak>ke copep-
WUT HOBble, He ONyBnMKOBaHHbIE MaTepuanbi, Hanpumep, AaHHblE, NONYy4eH-
Hele H.E. MoakneTHoBbIM B naGopaTopHbIX 3KCMNEPUMEHTAX, MOAENWPYLWMUX
YCNOBWA BYNKaHWYECKOTrO W3BepXeHWA. FABNeHne CHMHTE3a OpPraHM4YeCKMxX Cco-
eAVHEHWIA B BYNKaHuM4ecKoM npouecce, paccmatpueaetcA H.E. MoakneTHoBbIM
B CBA3M C npobnemamv BO3HWKHOBEHWA »XW3HW W obpa3oBaHWA HedTu. Ho ecnu
B KHure “BynkaHbl ¥ xu3He" ynop 6bin caenad Ha NEPBYH M3 HUX, TO B KHU-
re H.E. MoakneTHoBa BHMMaHWe aKUEHTUPYETCA Ha CBA3b CO BTOpoW npobne-
mMon. ABTOp KHuru “BynkaHoresHoe opraHu4eckoe BewlecTBO'', ABNAACL cne-
unanucTom B oBnacTv OpraHMYecKonW XMMUK, B TeyeHne MHorux net (go 1973 r.)
3aHMMancA xumuen HedT, MCCNeAOBan OpPraHMYyeCcKoe BELLECTBO AOHHbLIX MOPC-
KWX OCafilKoB W M3yu4an Apyruve BONpPOChl, OTHOCAWMECA K npobneme HedTeobpa-
30BaHMA. B 3TOM CBA3W npeAcTaBNAETCA. 0COGEHHO UEHHBIM TO, YTO MMEHHO
OH, XMMUK-He(ITAHWK, nepebpacbiBaeT MOCT OT CMHTE3a BYNKaHOreHHOro op-
raHW4ecKoro BewecTea K npobneme o6paszoBaHnA HedTH.

M3 ckasaHHoro ouesupHo, 4to kHura H.E. MNoaknetHoBa ""BynkaHoreHHoe
opraHuMyeckoe BewecTBo', NOCBALWEHHaA HOBOW WM 4YPE3BbIYaWHO BaXKHOW Npo-
bneme, Byaer BcTpeyeHa ¢ BONbLIMM WHTEPECOM WWMPOKMMU Kpyramv cneuu-
anucToB, Kak B obnactu Hayk o 3emne, Tak U B 06nactAx BMONOrMYECKMX
¥ XMMWYECKMX HayK.

E.E. MapxuHuH



BBEOEHWE

B TeyeHWe reonorvYecKonW WCTOPUM 3eMNU BYNKaHW3M wWrpan rnaBHyw
pont B (JOPMWPOBaHMW ee BHewHuX o6onoyek — KoOpsl, rTMapoctepsl U art-
mMocdepsl.

B 1967 r. E.K. MapxvHWH npuwien K BbIBOAY, 4TO "'BCA reoxmmuyeckan
3BONKOUMA OCAA04YHOW, BOAHOW W BO3AYLWHOK 0B0MN0YEK, TaK K& KakK BO3HWK-
HOBEHWE WM Pa3BUTME XXW3HW, ecTb nNpeobpa3soBaHWe C TeueHWEM BPEMEHW B OcC-
HOBHOM BynkaHuueckoro marepuana’’ [41]. B panbHeidlwem u3yueHwe Byn-
KaHUYECKMX W3BEPXKEHWIA NO3BONUNO €My CAEenaTh BbIBOA O CXOACTBE YCNO-
BUIA B MENNOBO-Ta30BbiX Ty4Yax (COCTaB MCXOAHLIX ra3loB, WX Temneparypa,
Katanu3aTtop), o6pasylwuXCA Npu W3BEPKEeHWAX, C YCNoBMAMW pAAa 6Guo-
XMMWYECKMX 3IKCNEPUMEHTOB no abuoreHHoOMy CuHTE3y npeabuonormyeckKmx
coeAuHeHWA. B cBA3M Cc 3TMM BCTana 3ajavya NPOBEPKMW HOBEHUNbHbLIX BYNKaHW-
YeCKMX MNEennoB Ha MPUCYTCTBME B HMX abMOreHHbIX OPraHMYeCKWX CoeawHe-
HWK, U B MNepBYyl0 Ovepeab OCHOBbLI XMBOro Benka — amuMHoKuKcnoT. TakaA BO3-
MOXHOCTbL npeactasunace B 1973 r., koraa Ha o-ee KyHawwup (HOxHbie Ky-
pUnbCKMEe OCTPOBa) nNpoM3oWIN0 wW3BepkeHue BynkaHa TATA. O6pasubi cse-
MEro nenna AnA OnpefeneHWA B Hem aMMHOKWMCNOT Bbinv nepepadsl E.K. Map-
XMHWHBIM aBTOPY, B TO BPeMA pyKoBoAuBLemYy nabopatopued GU3MKO-xu-
MUYECKMX MeTOAOB aHanu3a B CaxanMHCKOM KOMNMEKCHOM Hay4HO-Uccneao-
BaTenNbCKOM MHCTUTYTe Cubupckoro otaenednA AH CCCP (CaxKHWW) .

3t™v o6pa3ubl aHanM3vMpoBanuch xuMWKoM-aHanuTukom Jl.W. Usiranko-
BoW. AHanu3 Bbin npowv3BefeH KayecTBEHHO C MNOMOLWbLK MeToda Xpomaro-
rpadmu Ha Bymare. MeToanKa, nNo KOTOpoOK nposoAunack paboTta, Tak e Kak
W BCe fanbHenwwue uccnegoBaHWA atoro HanpaeneHuA B CaxKHWMW, Beina pas-
pabotaHa 8 WMHcTMTyTe uuTonorMnm v reHetmkn Cubupckoro otpeneHnA AH
CCCP [81]. B peaynbTare 6biny Nony4YeHsl CNeaytoLwme AaHHbIe.

O6pazysl nenna aynkaxa TATA:

1. O6pasey otobpaH B ropAvem coctoAHum 27 wuionA 1973 r. k cesepy oT
1-1 B3pbIBHOW BOPOHKW. Ha xpomarorpamme BUAHLI ABa NATHa aMWHOKMWCNOT
W cneabl APYruX HUHTUMAPUH-NONOXWUTENbHbIX COBAVHEHWUIA.

2. Otobpan 22 wwonAa 1973 r. Ha xpomaTtorpamme Tpu NATHa aMUHOKWUCNOT
W cneabl APYriX HUHTMAPWH-NONOYXUTENbHbIX COeAnHeHni (Ha cTapTe) .

3. Oto6paH 2 aerycta 1973 r. y 1-4 B3pbIBHOW BOPOHKMU C rayBuHbl OKO-
no 70 cM B ropAYem COCTOAHWM npu TemnepaType okono 60°C. Ha xpoma-
Torpamme NATb YeTKUX NATEH aMUHOKWCNOT (pasaeneHue xopollee) .

4. Obpasey synKaHuYeck020 wnaka w3sBepxeHuAa BynkaHa TATA. OTo6paH
8 utone 1973 r. Ha xpomaTtorpamme aMMHOKMCNOThI He 0BHapyXeHbl.

EcTecTBeHHO, 4TO BO BPEMA MPOBEAEHMA 3TMX aHaNW30B, KOTOPbLIE MOCNy-
KUNWU HaKTUYEeCKW OCHOBaHWEM [ANA NOCNeAYHLWero MCCNeAoBaHWA, TulaTens-
HO cobniopanuce Bce npaBwna paboTbl ¢ amMHoKWCnoTaMu. BoamoxHOCTe BHE-
CEeHWA aMWHOKMCNOT B npouecce NabopaTopHOro aHanW3a KOHTPONWpoBanach
napannensHbIMW XONOCTeIMW OnbiTamu. Bonee aeTansHO aMWHOKWMCNOTHBLIA
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cocTae nennoB Npv nomowm xpomatorpacdun Ha Bymare usyyanca 8 CaxKHWA
xumuKom-aHanutukom A.W. 36pyeeon. Ew 6Bbina npoaenaHa cepuA ONbITOB
No onpeaeneHnio aMMHOKWCNOTHOrO COCTaBa BbITAXEK W3 HBEHULHOro nenna
BynKaHa TATA, nonyyeHHblx obpabotkon obpasuoe nenna 80%-HeIM BOAHBIM
pacTBopom cnupta. BeITAXKKKW npeaBapuTensHo oydwanucs (rnasHbiM o6pasom
oT 60nNbWOro KONWYECTBa HEOPraHWYeCKWX coned) WOHUTaMKU, 3MPOM U aK-
TUBUPOBaHHLIM Yrnem, B COOTBETCTBUM C yKasaHHOW Bbiwe meToankon. Op-
HOMEpHaA BOCXOAALLAA XpomartorpamMmma TPW pas3a pasroHAnack B CMecu H-6y-
TaH—yKCycHaA Kucnota—BoAa (4 :1:5) wu ABa paza — B 3TOW »e cmeck (4 :
1:1). [pu NPOABNEHUW HUHTUAPWUHOM 6bINK HaWdeHbl 13 amWMHOKWUCNOT
(puc. 1). Bo BpeMA OUYMCTKWM BOAHO-CMMPTOBBLIX BbITAXEK Nenna oT Heopra-
HWYECKUX COMEen C MOMOLLbK MOHHOOGMEHHbIX CMON NOMMMO aMWHOKWUCNOT
B NEMnne OpraHonenTu4yeckn ObinM 3ameveHbl NPU3HAKKU NPUCYTCTBMA APYruX
OpraHu4YecKnMx coeavHeHui (Hanpumep, 3anaxu BaHunuHa npu pabote c nen-
namu BynkaHoB TATA WU Anaua, ropbKoro MuHaanA v ap.). Bein Takxe npo-
BEAEH PAA Ka4YeCTBEHHbIX, UBETHbIX Peakuui, YKasaBlwWX Ha BO3MOXHOE npw-
CYTCTBME B Nennax WUPOKUA raMMbl OPraHuyeckux coesurennin [42] .

B Teuenwe nocnegHux 50 net onucaH pAA cnyvaes oBHapy)KeHWMA yrnepo-
AWCTOrO BELWECcTBa B Pasnu4HbiX 06pa3soBaHMAX 3eMHON KOPbl, BKMHOYaA Mar-
matuueckvme nopodbl. OAHAKO 3a HEMHOTMMW UCKNOYEHWAMWM 3TO BELECTBO
HEe W3y4yanock AETanbHO W He uaeHTUMuMpoBanock. B oTaenbHbIX Haxoakax
6binM  06Hapy)XeHbl TaKWe WHAMBMAYaNbHble COBAMHEHWA, KaK MNOPMhYpPUHLI
[94] u napacuHel (B8 nase rasanckux synkavos) [99].

3TM HaxXoAKW HOCWUNW Cny4aiHbid xapakTep. B cBRA3u ¢ Tem uyTo B nenne
BynKaHa TATA BbinvM ycTaHOBNEeHbl OpraHuyYeckume coeawHeHuA, B CaxKHWW
6bIN0 Ha4aTo MCCNeAOBaHMe C UeNnbl WM3YYeHUA BY/KAHOreHHOr0 OpraHuyec-
KOrO BEUeCTBa C KaYeCTBEHHOW M KOJIMYECTBEHHOW CTOPOHBbI (3a MCKNHYeHu-
eM neTyuux cocTasnAlowmx)’. B BUMAY TOro YTO yKasaHHOE BEWECTBO, KaK
3TO BbLIABMUNOCL B NPOULECCe ero AanbHelliero W3y4yeHwA, 0Ka3anoch CNOXHOW
CMECbI0, COAEpPXallel MHOrMe KOMMOHEeHThbl Ha YPOBHE MWKPO- U YNbTpPamMuK-
pPOKONW4YeCTB, 3afaya OKa3anach 6onee CnoXHOW, YeM 3TO Npeanonaranoch
nepeoHavanbHo.

B aHanuTuuyeckux uccneposanuAax 1973—1974 rr. npuHMmanu y4acTue coT-
pyaHukn CaxKHWW T.B. Nepacumoea, H.E.Hedenosa, C.A. MoxHesa, H.MM.UeTtu-
HUMHa. B 3TOT nepvoa Bbink npoBeaeHbl ChNeaylowMe 3KCrNepuMeHTanbHele pa-
60oThI.

1. OKCTPaKuMA OPraHUYeCKUMU PacTBOPUTENAMMW NENNOoB W 3anonHUTENeW
arnoMepaToBbiX MOTOKOB WECTW BYNKaHOB TWXOOKEaHCKOro reoaMHamuyec-
Koro noAca. Mony4yeHHble pe3ynbTaTel NOKasaHel B Tabn. 1. JKcTpakThbl, Bbl-
AeneHHbIe Ha 3TOM 3aTane paboTel, nocayxunu matepuanom aAnA Gonee rnyb6o-
KO0 U3y4eHWA WX COCTaBa. ATV UCCNEAO0BaHWA onucaHbl B rn. |.

2. HakonnexHne aMMHOKWCNOTHOrO BELLECTBa NEennoB ANA ONpPeAeneHWA on-
TUMECKOr0 BPALLEHUA aMUHOKWUCAOT C UEnsi BbIACHEHUA WX GUOreHHoOW wnu
abuoreHHon npupoabl. [AnA onpeaeneHWA BPAWEHWA NNOCKOCTWA MNOMAPU3aUMK
BbiN NPUrOTOBNEH KOHUEHTPUPOBaHHbLIA pacTBOP aMUHOKMWCNOT nenna. Amu-
HOKMCNOTbI BbIAENANUCL NYTEM BOAHO-CMIMPTOBOW 3KCTPakuuu w3 3 Kr nenna.
BoiaenerHble 3KCTPaKThl OYMLLANKUCEL C NOMOLLBID MOHOOBMEHHBLIX CMON, aKTu-
BW3MpOBaHHOro yrnA u 3dwupa. [pu onpegeneHWy ONTUHECKOro BPaLUEHWA
Ha yHuBepcansHom caxapumetpe CY—-3 B HhxHo-CaxanuHckom [leparorwuyec-

! TepmuH "opraHuueckoe” BewWECTBO (Hanpumep, BYNKAHOTeHHOE OPraHUYecKoe Belle-
cTBO), NPUMEHAEMbIA B TEKCTE 3AECh W Aanee, HECMOTPA Ha ero MCTOPMYECKYIO CBA3bL

€ NOMATMEM “MMBOW OpPraHMam’’, HU B KaKOW CTEeNeHW HEe CBA3bIBAETCA C NOHATMEM Buo-
FeéHHOCTW ., Y
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Puc. 1. BymaxkHaRn xpomaTtorpaMmma aMUHOKWCNOT
nennaBynkaHa TATA

1-11 — HOMEpa BOAHO-CMUPTOBLIX BBITAKEK W3
oaHoro o6pasua nenna secom 10 kr (npo6a 327)

AMUWHOKUCNOTBI: | — uvMcTMH; 2 —aprvH-
WH; 3 — ructuanH; 4 — acnaparvHoBaA KucnoTta; 5 —
cepuH + rMuuuH; 6 — rNyTaMUMHOBaR KWCNOTa + Tpe-
oHuH; 7, 8 — He uaeHTUdMuMpoBarno; 9 — anavuH; 70
— TMpo3uH; 11 —BanuH

0 0G50 ) 90
D

KOM WMHCTUTYTe GbiNO HalfeHo, YTO aHanW3Mpyemblil pacTBOP He Bpaliaer nno-
CKOCTb nonApu3aumu. Kak BbIACHMNOCH B AanbHEMLWEM MpW aHanu3e Ha amu-
HOaHanu3aTopax, NpoBefleHHOe OnpeAeneHWe ONTUYECKOW aKTUBHOCTM Gbino
HEAOCTOBEPHbIM WM3-38 Manoro KONW4YecTBa aMWMHOKWCNOT B KHBeTe npubopa
(aHanoruuvoe nonokeHne onucado k. BanneHntaiHom [108] ).

3. Onpepenenve copep)kaHvWA oblWero a3oTa B ByNKaHAYECKMX nennax no
metoay Keenaana. lMonyueHsl cneaylowwme pesynbTatel (Bec.%) : nenen Byn-
KkaHa TATA: npoba 327 — 0,45, cpeaHAA npoba — 0,26; nenen BynkaHa Anava,
cpeaHAA npo6a — 0,18; 3anonHuTent arnomepaToBoro notoka Bynkana Lu-
seny4, npoba 481 — 0,39; 3anonHMTenL arnoMepaToBOro nNOTOKa BynKaHa
Wusenyy npo6a 480—0,29; 3anonHuTens arnomepaToBoro NOTOKAa BYyfNKaHa
Be3biMAHHBIA, Nnpoba 651 — 0,30; nenen eynkaHa Aryur — 0,28; nenen Byn-
kaHa Knwvesckoro — 0,38.

HauvHaA ¢ wioHA 1975 r. u3yyeHue OpraHMYecKOro BellecTBa B MPOAYKTax
BYNKaHMYECKUX W3BepKeHun Gbino npoponxeHo B WHCTUTYTe BynKaHonoruu
HanbHeBocToyHoOro HayyHoro ueHtpa AH CCCP — BHavane B JlabopaTopun ak-
TUBHOro BynKaHW3ma, a 3atem B Jlabopatopuu cBA3M BynkaHuama u Guonorum
3TOro e WHCTUTYTa CO cTauuoHapom Ha o-Be KyHawwup. Mo o6ctoATenscTBam
TEXHWYECKOro XapakKTepa He MpeacTaBUuNoCh BO3MOMXHOCTb U3YYUTh OPraHuvec-
KOE BelecTso Bcex oTobpaHHbIX NPob ByNKaHWMY4eCKMX NPOAYKTOB N0 eAuHOM
cxeme aHanwu3a. TeM He MeHee, HECMOTPA Ha HECKONbKO (hparMeHTapHbIA Xa-
paKTep NOMy4YeHHbIX aHanUTUYeCKUX pe3yneTatoB, Gbinu caenaHbl onpefeneH-
Hble BbIBOAbl M OCHOBHOW M3 HUX — 3TO HECOMHEHHOE Hanuyve B NPOAYKTax
BYNKaHUYECKUX W3BEPXEeHWA PRAA CNOXHbIX YrNepoACOAEPXKALUMX COeAvHE
HWiA, nNyTv obBpazoBaHMA KOTOPbIX CBA3aHbl C BYNKaHWYECKUM NPOLECCOM.
WccnepoBaHue BYNKaHOMEHHOTO OPraHWYeCKOro BeWecTsBa MPOBOAMNOCL C
WUCNONb30BaHWEM COBPEMEHHbIX aHanuTWYyeckux MeToAoB. B pabote npuHuM-
Manu y4acTue CNneayoLme creumanm3vupoBaHHble MHCTUTYThbI.

1. UHctutyT 6uoxumuu AH CCCP. WN3yyeHwe NPOAYKTOB BynkKaHuzma (oT-
NOXEHUA BYNKAHMYECKWX LUNAKOB W NENNoB) Kak MUHEpanbHbIX MaTpuu B
NPoUecce XMMWYECKOW 3BONKOUWM W B CBA3M C 3TUM onpeaeneHne mx copbuu-
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OHHbIX (NOBEPXHOCTHLIX) CBOWCTB W KaTanWTWYecKoW akTuBHocTM (B.A. Ort-
POLLEHKO) ; M3yyeHUe NOPGMPUHOB MennoB U BynkKaHuyecknx 6omb u nx kKomn-
NEeKCOB € MeTannamMu M amMMHOKWCNOTamW, OnpeaeneHWe nepuneHa B nenne
(M.MN. KonecHnkos) ; nposeaeHWe MOAENbHbIX ONMbITOB No abuoreHHomy cuHTe-
3y aMUHOKWCAOT, onpegeneHe HyKneoTUAHbIX OCHOBaHWMI B nennax u Gombax
(T.A. lNaBpeHTheB); onpeaeneHMe amMMHOKWUCNOT W YrneéBOAOB B BYNKaHU-
YecKUx Nennax no mMetoay xpomarorpaduu Ha Bymare (M.3. Cepruenko) .

2. UHcTutyr benxka AH CCCP. WccnepoBaHWe aMMHOKWCNOTHOrO COCTaBa
BYNKaHWYECKUX MEnnos M LWNaKkosbiXx 60mMBOYEK NpUM MOMOLUM BbLICOKOYYB-
CTBMTENBHOIO aMWHOaHann3aTopa [opym.

3. UnctutyT opzaHuyeckod xumuu AH CCCP. WecnepoBaHWe amMUHOKMKC-
NOTHOrO COCTaBa BYNKaHWYECKUX NennoB Ha amuHoaHanu3atope BuoTpoHuk
(kaHa. xuMm. Hayk. C.A. Measenes); v3yyeHue 3KCTPAaKTOB BYNKaHWYECKOro
nenna rnpu NoMoLM MeToAa rasoXKuakocTHoW xpomartorpaduu (B.W. Topros).

4. WncTuryT 2eonczuu U pa3paboTku 20poyux uckonaemsix AH CCCP.
AHanua napaMHOB BynKaHWyeckux nennos u Bom6 npu nomowwm metoda
rasoMAKOCTHOW Xpomarorpadun.

B. Uucturyr dbusuveckux npobnem AH CCCP. WN3yvyeHue 3nemeHTapHOro
cocTasa NaBbl METOAOM aKTMBAUMOHHOrO aHanv3a Ha MUKPOTPOHe (CT. Hayu.
cotp. B.H. Camociok) .

6. Xabapoeckul komnnexcHbsil HayyHo-uccnedosarensckul unecruryr BAHL
AH CCCP. OnpeaeneHne CTeneHU CTEPUNbHOCTH NPo6 BYNKaHWYECKUX Nensios,
MuUKpobuonorvyeckoe uayyeHue atmocdepbl B paitoHe BynkaHoe (T.U. Ky-
3AKWHA) .

7. TuxookeaHckuld uHCTUTYT buoopzaHuyeckold xumuu LABHL AH CCCP.
OnemeHTapHbIM aHanus W onpeaeneHve (YHKUMOHanNbHLIX FPYNN B 3KCTpak-
Tax ByNKaHWYeCKUX Nennos M Apyrux obbekTax.

8. Mockoeckul 2ocydapcTeerHsid yHueepcuter. OnpeaeneHue NONMUMK-
MMYECKUX APOMAaTUYECKMX CTPYKTYP B NPOAYKTax BYNKaHUYECKWUX WM3Bepxe-
HMA N0 METOAY HWM3KOTEeMNepaTypHOM SIOMMHECUEHTHOW CNEeKTPOCKONUK
(T.A. Tennuukar); wuccneaoBaHWe a30TCOAEPXAMX KOMMOHEHTOB HyKne-
WHOBBIX KWUCNOT BynkaHu4veckoro nenna (M.[. KupHoc) .

9. UHCTUTYT 3KCNepuMEeHTansHoU U KAUHUYeckou oHkomo2uu AMH CCCP.
OnpepeneHue coaepxaHuA 3, 4-GeHanupeHa B NPOAYKTax BYNKaHUMYECKUX
W3BEPKEHWNA.

10. BeecowosHsil  Hay4Ho-uccmedogarensCKul 2e0n1020-HePTAHOU UHCTUTYT
(BHHUIHU) Murucrepcrea zeonozuu CCCP. W3yuyeHwe OpraHM4ecKoro selue-
CTBa ByNKaHu4eckoro nenna v 6ombel no Metoauke BHUIMHWU (O.N. Yersepu-
KOBa) .

11. Bececow3Heit HayyHo-uccnedogarenscKul 2e0n020pa38e00YHbIL UHCTU-
TyT Munucrepcrea 2eono2uu CCCP (Nenwnrpan). OnpeaeneHve copepXaHva
OpraHM4YecKoro yrnepoaa B By nKaHuyeckux nennax u 6ombax.

12. Mockoeckul 2eono2opa3eedoyHsil UHCTUTYT. W3yuyeHMe W30TONHOTO
cocTaBa Yrnepoaa B MNPOAYKTax BynkaHWyeckux uisepxenwin (0.U. Kpono-
ToBa u B.A. Bobpos) .

13. Beecow3Hbil HayyHo-uccnedosarenscKuld UHCTUTYT MuHucTepcrea yepHou
merannypauu CCCP. OnpepfeneHue 3NeMeHTapHOro COCTaBa 3KCTPaKTOB ByIKa-
HUYECKOrO nenna no MeToAy PeHTreHocnekTpansHoro aHanusa (C.J1. Weapu-
MaH) .

14. BcecotosHbId UHCTUTYT MUHEPansHO20 CbIpbA. AHaNU3 Npo3kcTparvpo-
BaHHOMO BYNKaHW4YECKOro Menna Ha OCTaTOYHbIW OpraHWYecKWin yrnepoa
(B.A. Yenenckuwn) .



Lens HacToAwen pabotbl He ToNbKo CymMmupoBaHue W obBoblieHne scero
IKCNEPUMEHTANLHOrO MaTepwana OGonblworo KONNEKTUMBE wcCnepoBartenew
no 3ton npobneme, a Takxe onybnukosaHue oTAeNbHbIX cTaten [44, 45, 49,
96, 103; w ap.], HO n nonbiTka AaTe PAA MPEANONOMXEHWA, CAENaHHbIX aBTo-
pOM B ee 3aKNKYMTeNnbHbIX rnaBax, CBA3aHHbIX C TAKUMW paauKanbHbIMW NPo-
BneMamu KaK reHesuc HethTv M BO3HWKHOBEHWME W3HW Ha 3emne.

KHura coctouT u3 uetbipex rnae. [nasa | coAepXkuT onucaHue Wccnenosa-
HWA XMMWYECKOro COCTaBa YrnepoACcOAEKallero Bewectsa NPOAYKTOB Byn-
KaHMYeCKUX W3BepXeHuW, npoBefeHHoro 8 nepuop 1973—1981 rr. Mnasa |l
NOCBALUEHa BONPOCY 0 NyTAX 06pa3oBaHnA opraHUYecKux CoeaUHEHUA BYNKaHU-
YECKUX NPOAYKTOB, NPUYeM OCHOBHOE BHUMaHWE YAENneHO ONUCAHWI0 BYNKaHuW-
4YecKoro nennoeo-razoBoro cronba kKak BepoATHOrO reHepaTopa yrnepogco-
nepwawmx coeamHenmin. B rnaeax Il u IV paccmoTpeHsl HEKOTOPbIE BOMNPOCSI,
CBA3aHHbIE C BNUAHWEM BYNKaHOreHHOro OPraHMYecKoro BELecTBa Ha NPUpoay
HebTe BYNKaHMYECKW aKTUMBHbIX PaloHOB W AOBMONOrMYECKyl 3BOAKOUMKD.

AsTop 6GnaropapuT Bcex, KTO BHEC CBOW BkNnap B 3tot tpya. BonswaA no-
Mowe 6Bbina okasaHa BOKTOPOM reonoro-muHepanoruyeckux Hayk E.K. Map-
XWUHWHLIM, WHWUMATOPOM npoBeAeHHOW paboTbl, BynkaHonorom, otobpaglvm
Bonblwyr 4acTe NPo6 HBEHMNBHOIO BYNKAHMYECKOro MaTepuana B MOMEHThI
BYNKaHUYECKNX M3BEPeHUi' . ABTOP BbIPaXKaeT eMY CBOK UCKPEHHIOW NPU3Ha-
TEeNbHOCTh,

! B TeKcTe OnyLueHsl CCbiNKK Ha 0TBOP KOHKPETHBIX npob E.K. MapxMHuHBIM.



FNABA |

COCTAB BYJNIKAHOINEHHOTIO
OPrAHHMYECKOIoO BELLECTBA

B 3ToW rnase gaHo onMcaHWe MCCnegoBaHWA XWMWYECKOro COCTaBa yrnepog-
copepKawero BeuwecTea, 0BHapy»eHHOro B MNPOAYKTax BYNKAHWYECKUX W3-
BEPXKEHWA CEMW BYNKaHOB TWXDOKEaHCKOro reoAuHaMW4ecKOro noAca, B
ocHoBHOM ero Kypuno-Kamuatckol yactu.

Kak 66110 ycTaHOoBNEHO No NpeABapMTeNsHOMY aHanuly, onucaHHomy so Bee-
[IEHWW, BYNKaHOreHHOE YrnepoAcofeprkallee BEWecTBO npeacTasnAer cobon
MHOrOKOMMOHEHTHYH) CMECb COeAMHEHWIA OTHOCMTENLHO CNOXHOrO COCTaBa.

BBuay TOro 4to uensldi pAA BYNKaAHOreHHbIX COEAMHEHWA COAEPWUTCA B
NPOAYKTax BYNKaHWYECKWX W3BEMKEHWA B MWUKPO- MNM AaXe YnbTPaMUKpO-
KONWYECTBaX, OHM He MOrnu BbiTh BbIAENEHbI WU WCCNEAOBaHbI KNAaCCMYECKUMM
meTtogamu. [InA MX W3y4eHWA WCMONb30BanMCb COBPEMEHHbIE WHCTPYMEHTalNb-
Hbie MEeTOAbI, MO3BOAAKWME UAEHTUDUUMPOBAETE CoeanHeHnA, Be3 ux Beigene-
HWA U3 CMecH.

OCHOBHOW NPUHUWN, NONOXEHHbIW B OCHOBY ONWCBIBAEMOrO WCCNef0oBaHWA
MHOrOKOMMOHEHTHOM CMECH, COCTOAN B YMPOLEHWW €€ COCTaBa W M3y4YeHWM
BblAeneHHbIX pakuuin Bonee npocTtoro coctasa. ATOT MPUHLMN LWKMPOKO MNpU-
MEHAETCA B aHanMTWYeCKOW npakTuke. B AaHHOM cnyuyae ANA npeaBapuTenb-
HOro YMPOWEHWA cocTasa Bbink MCNONL30BaHLI TakWe CeNeKTUBHbIE PacTBOpU-
Tenu, Kak xnopodopm, auetoH, Gewzon, cnMpT 1 Boaa. B cBA3M C 3TUM 34ech
BblfeneHbl fABa pasgena: 'OKCTPaKuMA OPraHUYECKMMWM pacTBopuTenAamu’
M "OKCcTpakuuA BopocoAepalmmyM cpegamv’’. XapakTepucTuka BellecTsa
[AeTCA B MOCNeaoBatenbHOCTW: COCTaB XWMMMWHYECKWX 3NEMEHTOB, COAEpMKaHwe
GyHKUMOHaNLHBIX rPYNN, CTPYKTYPHO-TPYNnoBOW, COCTaB, COCTaB WHAWBK-
AyanbHbIX XMMWYECKNX COBANHEHNIA.

OB'BEKT UCCREAQOBAHNA

ObbeKTaMW UCCNEAOBaHWA CNYXUNW HBEHWNbHLIA ByNnKaHWYeCKWA nenen,
3aNONHUTENK 3PYNTUBHBIX MNOTOKOB, BYyNKaHuveckue 6GomBbl M LWNakoBsie
6omMbBouku. W3yyanucb NpeMMyLLEeCTBEHHO NPOAYKTbI W3BEPXKEHWWA BynKaHOB
TatAa u Tonbawk — BynkaHuyeckuin neren v Gombel. Kpome Toro, 6einu mu3sy-
yeHbl nennsl BynkaHos Anaua, Knwouesckoit u AryHr (MHaoHesnA), a taxke
3aMoNHWTENM arnoMepaToBbIX MNOTOKOB ByNkaHoB bBe3biMAHHBIA (M3Bepxe-
Hue 1965 r. — npo6a 651, u 1977 r.) v Wueenyy (nasepxeHue 1964 r., npobel
480 » 481) . Haubonee AeTanbHO aHanM3upOBancA IBeHWNbHLIA Nenen, otob6paH-
HbI Npu u3sepxeHun BynkaHa TATA B8 1973 r. OcHoBHaA macca 3Toro nenno-
BOro marepvana no BHEWHeMYy BuAy npeacTtaBnAna cobod TEMHO-CEPbIA TOH-
KWUA NopowoK. AHanui HeopraHvueckoW 4YacTh nenna (BxkntioNan dopmel xe-
nesa W Cepbl, CNEKTpanbHbIe AdHHbIE MO COCTaBY 3NEMEHTOB W (PU3NKO-XMMU-
YECKY XapakTtepuctuky) onucad B rn. |l. Becero 6eino otobpaHo Heckonsko
cot npob nenna synkana Tata. Wz 30 nanbonee npeactaenTensHbIX obpasyos
nenna, cobpaHHbiX NO KBaApaTHOW CeTKE CO CTOPOHOW Ka»Aoro ksagpara
10



okono 2 kM, Bbina coctaBneda cpegHAA npoba, KoOTOpaA 3KCTParMpoBanack
B8 annapate Coxkcnerta B Tesedwe 100 4 nocneposartensHo xnopodopmom, aue-
TOHOM M cnupToBeH3onsHOW cmecbto. B pesynbTate IKCTPaKuuMuM M3 CpeaHen
npobel nenna secom 719 r Bwino nonyvedo 0,5170 r opraHuveckoro Beule-
cTBea, 4to cocrasuno 0,072 gec.% (cuMTan Ha BOZAYLWHO-CyX0e BEWECTBO nenna,
gnaxHocTe nenna 0,42%) . 37a senuumHa — 0,07 sec.% Bbina nonoxeHa B 0CHOBY
KOMNWYECTBEHHbIX PAac4eToOB, AawWWMX NpeacTaBneHve o MacwTtabax npouecca
06pasoBaHA BYNKAHOMEHHOTO YINepoauCToro BewecTBa MNP U3IBEPKEHWN.
[OnA W3y4YeHWA XWMUYECKOro cocTaBa u3 OTAenbHbiX 06pa3uoe npobel 327
nenna BynkaHa TATA 6Gbina coctaeneHa 10-kunorpammoBan npoBa. Oxa xpa-
HWNack B CTEKNAHHOW 3aTeMHeHHOW By Tbinu ¢ npuTepTon Npo6Kon.

Menen coBupancA B WWMPOKOrOpPNyH CTEKIAHHYIO NOCYAY, BbIMLITYH XPOMO-
BOW CMECbK) W 3aKPbITYH CTEKNAHHBIMKM NPoOKamMu WMNKU 3aKaTaHHY MEeTannu-
4eCKMMM Kpblwkamu. [inA oT6opa npob nocyada crasunace B nennonaa [(43].
Hepeako coBpaHHbIA nenen v wnakosBble GoMBoYKKM 6biNM ELLe TOPRYMMM,
B 3akcnepumeHTaneHbiX paboTax NPMMEHANWCE XMMUYECKUE PEaKTWBLI CNeayr-
wen KBanuukauwv: xnopodopm, U3roTOBNEHHLIN MO TEXHUYECKWM YCNOBUAM
tapmakonen CCCP, T.e. npoBepeHHbIA Ha OTCYTCTBWE OPraHU4ecKUX COeaun-
HEHWW, 3TMNOBLIA CNUPT — 96%-HbiK PeKTUMUKAT, OYUMLLEHHBIW OT OpPraHu-
YeCKWUX NPUMECE OKMCNEHWEM MX NePMaHraHaTOM KanuA 1 CBEXXeneperHaHHbli;
aueToOH — XMMWYECKW YUCTbli (n3roToBneHHein B [P); 6GeH3on — xumuuecku
YACTbIM; BOAAa — [AWCTMNANAT, MPU aHanu3e amMuHoOKWCNoT — BugucTUnnAT;
H-reKcaH — XMMMWYECKW 4ACThil, Bce aHanu3bl cONpPoBOXAANUCH KOHTPONbHbI-
MW OMNbITaMK, He COAEPXKaLMMK aHanM3MpyemMoro seLecTsa.

METOOWKA UCCNEAOBAHWA W PE3YINbTATbI

OPFAHUMECKWIA YINEPOA
B BYNKAHWYECKWUX NENNE W BOMBAX

Copepxanve yrnepopa, BXOAALMEro B COCTaB OPraHWU4ECKWX COEAWMHEHUIA
(Copr) HENOCPeACTBEHHO B NPOAYKTaxX W3BEPXHEHWI, NO3BONAET (3HAR Konw-
YeCTBO M3BEPrHyTOro BYNKaHMYeCKOro mMatepuana) noacuMtate obuwee Konw-
YECTBO BYNKaHOreHHOro OPraHWYecKoro yrnepoaa, BbIAENAEGMOro ByNKaHOM
B NPOLECCE N3BEPXKEHUA, N COCTaBMTL TakMM 0Bpa3om npeacraBnedHye o MacliTa-
Bax AenenuA. Mokasatens — C,pp, OTHOCUTCA K NPOAYKTaM W3BEPKEHWH, He
noABepraBlIMMCA KakuM-nuBGo npeaBapuTentHbIM  ONEpaunMAM, Hanpumep
IKCTPAKUMM OPraHM4eCKMMK PacTBOPMTENAMM.

3HauMTenbHbIN WMHTEPEC NPeACTaBNAKT AaHHble, OTHOCALWMECA K ByNKaHy
Tonbauik, nNpPOACMKUTENBEHOCTL W3BEPKEHMA KOTOPOro COCTaBuna OKONO
nonytopa netr. Takoe ANWTeNsHOE BPEMA W3BepXeHWA no3sonuno ¢ Bonbwon
AOCTOBEPHOCTBLIO ONPeAeniTs 06beM NUPOKNACTMYECKOr0 MaTepuana v CBA3aH-
HOe C HUM oBuee Konu4yecTBO u3eprHyToro Cyp .

Mpv onpepeneHWn COAEPXaHWA YrNepoaa, BXOAAWEro B COCTae OpPraHu-
YEeCKMX COBAMHEHWIA, HAXOAAWMXCA B BYNKaHuuyeckoW nopoge, so BHUIPWU
6bINU Nonyyexbl cnepylowme peaynbTathl (B Bec.%, B nepecyeTe Ha nopoay) .

1.Nenen synkana Tata — 0,07 (npo6a 327) ;

2. Menen Bynkara Tonbawk — 0,12 (npoba 18) ;

3. NnotHaa 6omba’ Bynkaxa Ton6auwk — 0,045;

' B HexoTopeix BombBax Cnpr He o6HapyeH (370 OTHOCMTCA, B 4acTHOCTW, K aHanuay
BombBul Bynkana TonBawik, npoussenedHomy H.A. Xupuyk 8 WHCTHTYTE reonoruu W
reoxmMun roplowmx uckonaemsix AH YCCP). Onpegenedue npou3scamnocs MeToAoM
MUKpoaHanuia. TakoW pe3ynsTat moxeT BbiTe 0GbRCHEH HepasHOMEPRHbLIM pacnpeaene-
HWEM OPraHM4ecKoro BELEeCT8ad B NPoAYKTaX BYNKAHWYECKN X W3BEPKEHINA,
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Ta6nwuua 1
Peaynetate! obuiero
NIOMWHECUEHTHO-6MTYMUHONOTM4ECKOr0 aHanu3a
NPOAYKTOB BYNKAHMHMECK WX M3BepPXEeHWA

XnopothopmeHublih BTy Mona CnuproBoH30nbHbIA BMTY MoK A
(XB) (CB/B)
HaumeHosanue ‘
npobei cogep- | wupuna (Mm) n | copep- | wupuna (Mm) u
WKaHue, | UBET MIOMHUHECUEHT- HaHMe, | UBET MOMUHECUEHLINN
% HbIX BbITRXEK % KanuNNAPHbIX BbITAMXEK
MNenen BynkKaHa 0,01 9.5; wenvbin 0,0024 5,5; cBETNO-KODUW YHE-
Tata BbIA
Menen BynkKawa 0,003 3,5; cepuint 0,0006 45; csetno-KopmuyHe-
TonGawk BbIW
Bomba BynkaHa 0,0018 4,0; »wentoBaTbik 0,0012 4,0; cBeTno-KopyuHe-
Tobaumx Bbin

Tabnuua 1 (okoHyaHue)

OTHOo WeHne

Obuwee coaepxa- Hepacteapumsiit | Cogeprwadne

Ha HoBaHue
np:g: oBam Hue BuTymoun aa X6 8 HCl octatok Copr B NOpoAe,
B nopone, % CEB nopoasb!, % %
] t o
Nenen BynkaHa 0,012 4,1 8,59 0,07
TATA _‘1
Menen BynkaHa 0,0009 1 91,4 0,12
TonbBaumk ?
BombBa synkana 0,003 1,5 89,8 0.045
Ton6awk ]

4. Winakoean 6Bomba BynkaHa Tonbauwk — 0,09;

5. Nopucras BombBa synkana Tonbauwx — 0,07.

PeaynbTatel oBWEro NHMWHECUEHTHO-BUTYMUHONOFMYECKOr0 aHanusa aTmx
nepebix Tpex Npo6 npueeaeHs! B Tabn. 1. B pansHerlwem npu pacyetax obuwero
KONWYECTBa OPraHWMyYecKOoro yriepoaa, BbIABNEHHOro BynkaHoMm Tonbawk 3a
gpemA u3sepweHvAa B 1975—1976 rr., Ha OCHOBaHWW 3TUX AAHHbIX CpefHee
3Havenne anA C,pp 6bino npuHAto kak 0,07 sec.% (cpepree apudmertnue-
ckoe anA obpazyoe 3; 5 w B). Opranmyeckum yrnepoa HamaeH U B Nennax
APYrUX BYNKaHOB, Hanpumep Bynkaxa Anaug. B navane 1972 r. npoucxoamno
VU3BepXeHWe BynkaHa Anaui, pacrionoxewHoro Ha o-se Atnacoesa (CeBepHsie
Kypuneckue octposa) . Copeprkarve C,,r B oTAeNbHbIX npobax 3atoro nenna
Haxoaunoce B npegenax ot 0,05 no 0,14% v B8 cpeadem (ana 20 npoB) cocra-
suno 0,09 sec.%.

U30TOMHbLIA COCTAB BYJNIKAHOMEHHOIO YrnepoOdA

3a nocnegHve rofibl nonyveH BGoabWwoN akTUYeCKWA maTepuan no M3oTon-
HOMY cOCTaBy yrnepopa vz cymapon AEACTBYHOWMX BYNKAHOB, B TOM 4ucne
v BynkadoB Kypuno-KamuaTckoi BynkaHuuyeckol ayru. Hapagy c 3atumu
AaHHbIMKM BONbLWON WHTEpPEC MPeACTaBNAKT Pe3ynbTatbl ONpeAeneHnA W3oTon-

12



Puc. 2. CpasHeHWe W3oTONHOTO -320 .

coctasa yrnepoAa dpakuud op- o /
rasnyeckoro BeuecTBa, Bolae- Q /
NEHHBIX U3 Nenna Bynkawa TATA §, — 4,80 :
1 caxanuHcKkon HedTn [35] ~8 _d
1 — nenen; 2 — HedTs ° =240 Rl =
nu
T — 200 -
4 I ET Y EET flpaber nensa

L 1

i IP’ Iﬁ’ ]ZEET Mpots Hegmiu

HOro cocTaga yrnepoga 8 npobax, B3ATbIX HENOCPEACTBEHHO BO BPEMA BYNKaHu-
YeCcKMX Mn3sepxenmii, Taxkue npobel 6biny 0ToDPaHbl NPU M3BEPXKEHUAX BYN-
KaHoB Anauva, TATA w Tonbauuk, cooTBeTcTeeHHo B 1972, 1974 v 1975 rr.
Momumo atux npab, Bbin MccnegoBaH BYNKAHWYECKMIA MaTepuan 13 BynKaHos
Wueenyy, Kntouesckoi, BeabiMAHHBIA N AryHT.

MepBOHaYanbHLIE AaHHLIE MO W3O0TONHOMY COCTaBy yrneposa BYnKaHOreH-
HOFO OPraHMYecKoro BELWEeCTBa, KOTOPble MMerT Bonblioe 3HaYeHne ANA onpe-
[eneHuA reHeswca 3Toro seuwiectea, Bbinvm nonyyveHbl B nabopatopumn a-pa XMm.
Hayk 3.M. lanumosa (FEOXW AH CCCP). Ha macc-cnextpomerpe MX-1309
6bINM NpoaHanMavpoBaHbl TPWM 3IKCTPaKTa, BbIAENEHHBIE W3 nenna Bynkaxa
TatA no onucanHoi Bblwe metoguke (c. 15) . MonyueHHble Npu 3TOM pe3ynb-
TaTkl NOKasaHbl B Tabn. 2.

B nanvHeliluem onpeaeneHue M30TOMHOIO COCTaBa yYrnepoja B NPoayKTax
BYNIKAHUYECKMX W3BEPXEHWA W BO (DPaKuMAX OPraHWYecKoro BELWEecTBa npo-
Boaunock B8 nabopatopuut Macc-cnexkTpomeTpuu MockoBckoro reonoropasse-
AfoyHoro uHetmtyta (MTPU) 0., Kponotosoit n B.A. Bobposbim.

Becero Gbino usyveHo 27 obpasyos, u3 Hux — 20 ByNKaHOTeHHOro OpPraHun-
YeCKOro BewlecTea M 7 06pasuoB pasnuyHeliX hpakuui, 8 OCHORHOM HedTAHLIX,
Mepevedb 3TMx Npo6 u pe3yneTaTbl aHanu3a nomewledsl B Tabn. 2. Metoaonka
BblAeneHWA (pakuuii yrnepoaMcToro BeuwlecTBa Kak BYNKaHWYECKOro Mnpo-
MCXOMABHWUA, TaK W MOMYY4EeHHOro M3 Apyrux obbexkToB B KpaTkou copme
onvcaHa B 3Tol e Tabnuue.

HedhtAnble dpakuvmu ananuavpoBanuce ANA CPaBHEHWA WX C xnopodop-
MEHHbLIM, aUeTOHOBLIM M CrMPTOGEH30NLHLIM 3KcTpakTamu nenna. B T1abn. 2
BUAHO, YTO Pe3ynsLTaThl ONpefeneHWA W3OTOMHOrO COCTaBa 3KCTPAaKTOB nenna
BynkaHa TATA, nposeleHHoro B naboparopuax FTEOXW w MI'PW, ovens Bnus-
ku. Mpu noarotoBke Npo6 K Macc-CNEKTPOMETPUYECKOMY aHanu3y WX CxKura-
AN B BbLICOKOBAKYYMHOW CuUCTeMe MO MeToauKe, onucaHHon pavee [6]. Macc-
CNEKTPOMETPUYECKWE W3MEPEHWA BbINONHANK MNPEUM3MOHHBIM METOAOM Cpas-
HEHUR CO CTBHAApTOM Ha npuBope MW-1305 c touHocTeio amanvsa 0,05% ot
sennumHel 513 C k craHaapty PAB.

[aHHble, nonyyeHHsle AnA BYNIKGHOTEHHOTO  OPraHueckoro BewecTsa,
W3MEHAIOTCA B AWanasoHe 3HaveHuA 6 °C (B npoueHTax k crtaHaapty P[B)
anA xnopodopmenHoro akcrpakta ot —2,63 po —3,04, anA auetoHoBOro ot
—2,44 no —2,89, a ana cnuptobeHsonsHoro ot —2,62 po 3,04, onA BynkKaHu-
yemknx 6om6 Bynkavoes TatA u Tonbauvk ot —2,63 po —2,83. B obwem gnA
BCEX M3Y4eHHLIX 0Bpa3uoB Anana3oH 3HaveHwit mamenanca ot —2,44 po —3,04,
T.e. ANA OPraHUYECKON COCTEBNAKLWENA MennosbiX CTonbos M BYNKaHUYECKWUX
GomB nmony4eH M30TONMHLIA COCTAaB yrnepoaa, KOPPenMpyilowuiicA Kax € u30-
TOMHLIM COCTaBOM yrnepoaa HedpTAHbIX NPo6 3TOro. pavloHa, Tak M € M3oTon-
HbIM COCTaBoM yrnepoga 6UTYMUHO3HBIX BEWECTB METEOPUTHOrO NPOMCXOXAe-
nuAa [7]. PaccmatpuBaa pesynsTaTsl M30TONHOTO onpeaeneHnA (puc. 2) , MOXHO
BMAETb, YTO XapakTep W3MEHEHUA W3OTOMNHOro COcTaea yrnepoaa No paxkuuAm
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Tab6nuua 2

3uavenne 5' °C  anA nponyxToB
BYNKAHHHECK UX MIBBPIKEHUN U HedhTARBIX (hpaKuni
{e % « craupapry PAB)

HaumeHosaHue npobs!

XnopodopMeHHbIf 3KCTPAKT BynKana
Tata (n3sepxenune 1973 r., cpeannn
npoba)

ALETOHOBbLIA IKCTPAKT TOTO e nenna
CrnpTo6eH30MBHbIA IKCTPAKT TOrQ e
nenna

HackiwenHble yrneeoaopoasl nenna syn-
KaHa TATA

O6beAVHEHHBIA aUETOHOBLIN U CNKPTO-
BEeH3DNbLHLIN 3KCTPaKThl BYRKana TATA
XnopodopMeHHbid IKCTPAKT 6amMBe!
Bynkana TATR .
XnopodopMEHHbIW IKCTPEKT Nenna syn-
xana Anaua :

AueroHoBbIA IKCTPAKT TOrO Ke nenna
CnupTOBEH30NbHBIR 3KCTRAKT TOro XKe
nenna

XnopothopMEeHHLIA 3KCTPBKT 38N0NHUTE-
IR arOMEPATOBOIa NOTOKE BYNKaHa
tilvsenyu {npo6a 481}

AULTOHOBLIA 3KCTPAKT TOSO e 3anonHu-
TENA

CruproBer30nbHbit 3KCTPEKT TOMO e
38NONHUYTENRA

AUETOHOBLIW 3IKCTPAKT 3aNONHAUTENA
a8rNOMEPAaTOBOTO NOTOKa Bynkana lnee-
nyy {npo6a 480}

CnvpTofeH30nNbHbIW 3KCTPEKT TOTO e 3a-
NONHWUTENA

XNopothopMEHHEIR IKCTPAKT 3aN0NHUTENA
arnomMeparoBoro MoToKa BynKaHa EESBI-
MAHHLIA (npo6a 651

AUETOHOBBIA IKCTPAKT NENNa BYNKaHa
Knwuesckon

CrnpraGen30nsHelid IKCTPAKT TOrO e
nenna

AUETOHOBBIM IKCTPAKT Nenna synKaHa
AryHr

CrupToBen3anbHstit IKCTpaKT Toro e nen-
na

AMWHOKWCNOTHI Nenna BynKava TATA

3xaburckan HedTe (o-8 CaxanuH)

Karanrnunitckan Hegts (0-8 Caxanun)
HacobiweHHbIe yriepoael 3xabuHCKoN
Hed T

CnupTo6en3onbH IR 3M0aT aXabUHCKOR
HehTH

14

—2,66
—2.72
—2,64
—2,63

—2,62
~2,63
—3.04

—2.89
—3,04

—2,67

2,55
~2,64
~2,44

—2,62
2,72

—2,56
—2,58
-2,89
~3,04
~2,73

—2.,47

—2,2)
—2,46

-2,45

stic l Mpumeyanue

Lanubie TEOXW; 3KcTpaxkT mony4ed 8
CaxKHWW

Towe

Danueie MTPU; dpakuua nonydena
aaTopom 8 CaxKHWW nyrem obpaboT-
w1 XNopoopMEHHOro 3KcTpaKTa Ta-
TUHCKOrQ nNenna nerponelbiMm 3thupom.
Daunsie MTPW; 3kcTpakTsi nony4eHs! 8
CaxKHWUN

Banusie MTPU; akcTpakT nony«ed so
BHUTHUK

Nanusie MTPW; skcTpakT nonyuew s
CaxKHWU

To we

Aannsie MTPU; akcTpaxt nonyued &
CaxKHWW.
To we

0

JNaunsie MTPU; amuHoxucnoTel Buinu
Beiaenensl B Cax KHWW u3 nenna Byn-
wxama Tara Inpoba 327) (48]

Oannpie MITPY; npoba TosapHou HedTu
mapku “axabunckan’, oTobpaHa B To-
BAPHOM Napke

To xe

Danusie MTPU: 8 CaxKHWIt asTopom
OT 3%abMHCKOW HedTv Bbina OTOrHaHa
thpakuuA, Beikunawowan ao 200° C,
OcTaToOK NOMELLBNCH B KONOHKY C
cunuiaranem {1 r Hedtv Ha 20 r cu-
nuKarenA) 1 3NIOMPOBANCA H-reKCaHOM
Janusie MTPU; 8 CaxKHWWN ot axa-
BUHCKON He T Brina 0TOrHana hpak-
umnA, Bbtknnaouan qo 200° C. Ocrarox
IKCTPArupoBaNcA CMECBLID CNUpTa U Ben-
3003 ¥ ANUTeNbHOE BPEMA OTCTaWBancA



Ta6nuua 2 (okoHuaHue)

HaumeHosaHue npo6bi S E MNpumevarue
Q@enonaren Katanrnuncxon Hedu [cpea- —2,59 HavHeie MTPW; B CaxKHWW 13 xatam-
Hee anaueHue) rNUACKOW HedTw Bbina Bblaenena hpax-
umA eHonbHoM cTpyKTypsl [64]
AMWHOKUCNOTbI 3xabuHckon HedTv -3,22 LNaxxsie MTPU; amuHOKWCNOTEI Boinu

BbIABMNEHbLI U3 TOBAPHOW 3xabUHCKOW
nedTv B CaxKHUWM [65]
F'YMWHOBBIE KUCNOTLI AOHHBLIX OC3AKOB —-2,70 RanHsie MTPU; rymuHoBbIE KUCNOTHI
Ox0TCKOro MopAa 6binu BolaeneHs asTopom 8 Cax KHUK
M3 cpeaHed MPofel AOHHBIX 0CAAKOB
OXO0TCKOro MOpPA B paioHax, npune-
rawwmx K Kypunbckum octposam

NMpumeyanue MNpobel Nnennos, M3 KOTOPbIX GbiNW BblAENEHbI 3KCTPaKThl ANA
W30TONHOMO aHanu3a, OxapakTepu3osaHbl B Tabn. 3. Tam ke yKa3aW BbIXOA 3IKCTPAKTOB
B Bec. %.

MMEET OAWH W TOT e BM[ Kak ANA BYNKAaHOreHHOro opraHnyeckoro martepuana,
Tak M ANA caxanuHCckon HedTu. Hue npuBegeHa KpaTKaA XapaKTepucTukKa
XMMWUYECKOFO cOCTaBa CPaBHMBaeMbIX hpaKumnia.

lMpo6a |. XnopotopMeHHbIW 3IKCTPaKT nenna BynkaHa TATA. JKCTpakT
B CBOEA OPraHuyeckoW 4actv coctouT Ha 14% w3 HOpMmanbHbIX napadmHos
C;7—C30 ¥ BbICOKOKWNALWMX FETEPOaTOMHbLIX COEAWHEHWA TWna tMon (nerpo-
NMHeHO-3MPHbIX, BeH3oNbHBIX, cupToBensonshbix); 8'3C — 2,33% K crau-
napry PAB.

Mpo6a Il. XnopotdopmeHHaa (pPakuMA OCHOBHOM TosapHou. (nerkown)
"axabuHckol" HedTy o-Ba CaxanuH, BbiKWNawwan B Npefenax OT Hayana Ku-
neHuAa Ao 200°C, COCTOMT B OCHOBHOM W3 HacbilEHHbIX YrNesoAopoaoce (na-
padmHoBble + HathTeHoBbie), rnaBHelM ofpa3zom meTaHosoro pﬁp.a Ananor
xNopohOPMENHOrO 3KCTPAKTa nenna, Ho Gonee HU3KOKMAAWMIA; &' 3C —2,46%.

lMpoba Ill. AueToHoBeIM M cnnpTobBeH30NbHLIA IKCTPaKTLI nNenna Bynka-
Ha TaTtA. HeyrneeosopopHan uacte copepxut ~50% S u muoro Cl BepoATHO
BXOAAWIErO B OPraHW4eCKue MONEKYMbI MOAMUAKNMYECKUX 3POMATUHECKIX
W reTepoaTtoMHbIX CTPYKTYP C BbLICOKOW TOYKOW KUNeHWA (Bbiwe 250°C —
Hayano Kwuneuusa). MMeeTcR 3HauMTenbHOE KONWYECTBO KMUCNOPOACOAEPIKa-
wmx coeamnenmii: §'3C —2,62%.

Mpo6a V. dpakuna Ton xe “"axabunckon” HedTn, HO NpeACTaBNAWan
coboi OoCTaTok nocne yaaneHuA U3 HedTy dpaxuuM, BbIKUNaOLWeR [0 200°C
(npo6a Il). Ato HeyrneeofopOAHAAR 4aCTb HedhTW + apomarnyeckue yrnesoao-
POAbI, T.e. CMeCh BLICOKOKMNALMX YrNeBOAOPOAOB W FETEPOaTOMHLIX Coeau-
HeHwid, coaepkawmx B ocHosHoMm C, H, O, N, S u Cl. Ananor auetoHoBoro
7} chpToﬁeHaonbuoro 3KCTPaKTOB Nenna; 5”0 2,45%.

fMpoba V. [ymMuHOBBIE KUCNOThI, BblAENEHHbIE U3 CpefHerd NPobbl AOHHBIX
ocaakos Oxotckoro Mopa nytem wenoyHon (NaOH) askcrpakuuu. Yakan
HeyrnesoAopoaHan (pakuWA, COCTOALUAA W3 KWCNOPOAHbIX COEAUHEHWA apo-
MaTUyYyecKoro paaa, KOTOPble NPeACTaBnAKT coboi cuctemy ¢ (yHKUMOHANL-
HbIMU rpynnamu (kKapBokcunbHOW, KapBOHWNLHOW, XMHOWAHOW, TMAPOKCUIbL:
HOW), BO3MOXHO CBA3aHHyl c eHokcurpynnou. Moxer paccmarpusaTtecA
KaK MpOMEXyTO4YHbIW 3Tan MeTamoppuama aUeTOHOBOTD 3KCTPaKTa nenna

B "theHonoren’ caxanuHckon (KaTaHrnunuckon) Heditu; 3Se= 2,70%.

lMpo6a VI. ""®ernonoren” BbifieneH w3 caxanuHckol Hedtn KataHrnuucko-
ro MecTopoXaeHuA 3kcTpakuuein wenovdsim  (NaOH)  soaHo-civpToBsiM
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pacteopom. “®eHonoreH” npeactaenAetr cobol cMeCkL COEAMHEHWA OTHOCWK-
TENbHO BbICOKOMOMNEKYNAPHYH CUCTEMY apOMAaTMMYECKOro XapakTepa, WMEel-
wyH B Kayecrtse 3aMECTUTENEN anKunbHbIE paankKansl, Kucnble dJyHKuMOHEﬂb-
Hble rpynnbl (kKapbokcunbHble, KapPBOHUNBHBIE, XMHOMAHBIE, MMAPOKCHUIILHBIE)
W 3amelleHHble ceHokcurpynnel. “‘@eHonored” wWmMeeT xapakTep NpocToro
acmpa. Mo UK-cnekTpam Mo>eT paccMarpuBaTbCA KaK aHanor aueToHOBOrO
akcTpakTa nenna; 8'°C — 2,68; —2,50; —2,60%.

llpoba VII. AMWHOKMCAOTBI OBEHUNLHOrO nenna 6bink BbiaeneHbl 3KCT-
paKuMein BOAOHO-CMVMPTOBLIM PacTBOPOM, OYACTKOW €ro OT HEeOPraHW4eckux
coneit M xpomarorpatueckum aHanuaom Ha Bymare; §'°C —2,73%.

llpo6a VIII. AMWHOKWCNOTbI CaxanMHCKOW TOBAPHOW nerkon Hedtw
(axabuHckoit) ; 6'3C —3,22%. bonee pe3akoe W3MEHEHWE M30TONHOro COCTasa
AMWHOKMWCNOT M3 HepTM MOXKHO OBBACHUTE Tem, 4TO HedTe NPWU MUrpauvm
B 3EMHOM KOPE 4YaCTM4HO acCUMMWNUPYET aMWUHOKWCNOThI C NEerkum u3oTon-
HbIM COCTaBOM M3 PAcCEAHHOr0 OPraHW4YecKoro BELLeCTBa BMELLAKLWMX NOPOA
0Cafl04HOr0 KOMMNMeKca.

JKCTPAKUWA OPrAHUMYECKWUMW PACTBOPUTENTAMU

YrNneeoaorPOAbI
WU TAXENBLIE TETEPOATOMHBIE COEAMHEHWA

3KCTpﬂKl.lHﬂ nennos

PaboTbl No M3BNEYEHUID TAXKENLIX YrNEBOAOPOAOB W METEPOATOMHbIX CUCTEM
M3 nennosB pAAa BYNKaHOB TMXOOKEaHCKOro reofiMHaMu4ecKoro Konsua Beinu
Hayatel B JlaBopatopuu (M3aMKo-xMMUYeckux MeToaoB aHanusa CaxKHWUW
1 nposogunuce Tam B TeveHme 1973—1974 rr. B ato BpemAa Bbinu nposkcTpa-
rMpoBaHbl cneayowme npobbl: nenen WHAOHE3WWCKOro BynkaHa AryHr, nenen
KaMy4aTCKMX W KypunbCKux BynkaHoB lWueenyu, Anaua, Tata, Knwoueeckown
n TonbBaunmk, a TakKe 3anoNHUTENW NWPOKNACTUYECKMX NOTOKOB BYNKaHOB
lWuseny4y u BesbimAHHBIA. MeToANKa 3KCTParMpoBaHMA NOKasaHa Ha npumepe
obpasua nenna BynkaHa TATA,

[nA BblAENEHWA OPraHMYECKMX COEAMHEHWMA, PACTBOPUMbBIX B OPraHMY4ECKUX
pacteoputenax, 998 r nenna BynkaHa TATA 3KCTparMpoBanuce B annaparte
Cokcneta xnopodopmom (50 ), auetoHom (20 4) u cnuptobeH3onsHoOW cme-
ceto (30 4). U3 xnopochopmeHHoro akcTpakta 6eino esigenedo 0,1312 r se-
wectea unm 0,013% (79,03% C; 10,10% H); w3 aueronosoro — 0,1390 r,
mnm 0,014%; u3 cnuprobenzonsHoro 0,1449 r, uan 0,015%. Becero nonyuexo
0,4151 r opranuueckoro sewectsa, unu 0,042 Bec.% (cuiTaA Ha BO3AYLIHO-
cyxoe Bewectso nenna). Pe3ynbTaTbl, NONy4YeHHblE NPW 3KCTPAKUMKW BCeEX
nepeuncneHHeix npob, nomeweHsl B Tabn. 3, Kak BuagHo B Tabnuue, B 6onb-
wuHcTBe npob obuwee coner(aHue 3KCTParMpoBaHHOro BeLEeCcTBa HaxoAuTCA
e npeaenax 0,06—0,08 sec.%" .

! OnybnvkosaHa cTaTeA [68], B KOTOPOW BbICKa3bIBAETCA MHEHWE O BEPOATHOCTW o6pazo-
BaHWA YacTW 3TOr0 BELWeCTBa 338 CYeT OPraHW4YecKUX pacteopuTenei. B aton paBore ao-
NYyWeHsl METOAMYECKME NPOCYeThl. YKaXem TONbKO, YTO BYNKaHW4Y4EeCKWA NEenen, KoTto-
Pbid MCNONB3OBANCA aBTOPaMMK 3TOW CTaTbk, B TeveHHe 35 4 npokanWeBancA B TOKE KWUCNO-
poaa npu Temnepatype 900°C. ECTECTEEHHO, YTO TAKOW MECTKUA PEXMM aKTWBW POBa-
HWA nenna (He UMEOWMA MecTa B NPMPOAHOM BYNKAHWYECKOM npouecce) UCKYCCTBEH-
HO nOBth‘M.ﬂ KaTBﬂHW‘ieCKVIO aKTUBHOCTL Nenna, YTo MOrno BOBNEYs B pPeaxkuwmio opra-
HUYECcKue pacTteopuTend.
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Ta6Gnuua 3
CopepmaHue yrneBoAoOpONOE U BbICOKOKHUMALWMNX COBAMHEHUA
B BYnKaHW4ecKkom nenne *

CopepwxaHue, Bec.%

oA wn3-
BepXe-
HURA

Xnopo- | auero- |cnupTo-
dopmeH-| HoBbiIM | BeH30Nb- Mpumevarue
HbIW 3K- | akc- HeIl 3k~ | BCero
CTPaKT TpakT {CTpaKT

Bynkau

AryHr 1963 0.02 0,01 0.05 0,08 Mpu aKcTpakumu xno-
pothOpPMOM KOHYUK
cnuBHOMK Tpy6Ku oKpa-
LWKWBANCA B APKO- Kpac-
Heil useT. Mpwu aKcTpak-
UnK cNUpTo6eH30nkLHOM
CMECbID aKCTPaKT umen
pe3xkui 3anax, 6uin
CBETNO-3eneHOro useTa
WM KpUMCTUNNM30Banch
Ha cnuBe

Wueenyy, 1964 0.02 0,03 0,03 0,08 3anonHuTens NupoKna-

npoba 480 CTUYeCKOro NOToKa
(oTo6paH Npu u3sep
weHuu 25 HORGpA 1964r.)

Tam xe 1964 0,03 Cn. 0,05 0,08 Mennosble 0TNOXeHUA

npoba 481 packaneHHbIx nasuH
(oTo6pan 25 HoOABPR
1964 r.)

Be3siMAHHbIA 1956 0,02 0,01 0,03 0,06 3anonHuTenk Nupo-

npo6a 651 KNacTWyecKoro noTo-
ka (oToBpaH uyepe3 Tpu
Heaenw Nocne Hayana
n3sepxeHuA) . O6pasusi
(Homepa n.n, 1—4) u3
Konnexkumn MHcTuTyTa
BynkaHonorum OBHL,

. AH CCCP

Anana 1972 0,01 0,204 0,028 0,242 CpeanHARA npo6a
13 130 o6pa3uos

TATA 1973 0,03 Cn. 0,04 0,07 To e, ua 30 o6pas-
uos

Knwyesckuin 1974 0,03 0,01 0,10 0,14 To xe

Ton6auuk 1975— 0,012 Het Her Her Mpo6a (N°19)

1976 [8HHBIX A8HHBIX A8HHBIX

MpvBeaeHsl A8HHLIE NO COABPMEHUIO IKCTPAKTOB, HEOYMLEHHbIX OT 3NeMeHTapHOW BYn-
Ka8HW4eCKOM Cepbl.
XapakTepucTUKa BYNKaHOB 1 Ux n3sepeHuin onybnukosaHa [16].

Xumuyeckue 3nemMeHTsi U OyH KYUOHATbHbIE 2Py NNbI
IKCTPaKTO8

OnA onpefeneHWA XMMWYECKUX 3NEMEHTOB, COCTaBNAKLWMX OPraHu4Yeckoe
BEWEeCTBO 3KCTpPakToB, 6Gbina NPeANpPMHATA MONLITKA MCNONL30BATE METOA
aKTUBAUMOHHOrO aHanwusa, NO3BONAKLWMA B NPUHUMNE MPOBECTU aecmanq;i»f:#
W3 oaHoW HeGonblUOW HaBecku. B nepsylo ovepeas CnefoBano NPOBEPUTL Co-
nepkaHue ‘‘6uoanemenTtoB”, T.e. (momumo yrnepopa wm Bono??p;i Kucnopo

Aa, asora, cepsl 1 dochopa. fis>f o

u
&

"

cuilup

2. 3ak. 2206 2 17
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Puc. 3. PeHTreHOBCKMIA CNeKTp xNopo(opMeHHOro aKcTpakTa nenna BynKaHa TATA

L0 | e ccmmed
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Puc. 4. PeHTreHoBCKWIA cNeKTp cnvpToBeH30anbHOro akcTpaKkTa nenna Bynkada TATA

PazgefoyHein oneiT 6bin npoBeped Ha obpasue naebl BynkaHa TonBauvk
8 WHctutyTe dmanyeckmnx npobnem AH CCCP. AHanu3 npoBoAMICA Ha MWUKPO-
TPOHE B ABYX pexvMmMax — Ha (OTOHEWTPOHax M ramma-keaHTax. lpu 3tom
6bIN0 HaWAEHOD, YTO B NaBe MOXXHO KONWYECTBEHHO ONPeAenuTb Npu o6ny4YeHun
HEMTPOHaMK B TeyeHWe 3 MUH MapraHel, HaTPWiA, BaHaAWHA, aNOMUHWUIA U TUTaH,
a npu obBnyyeHUM raMma-KBaHTaMKu B TeuyeHWe 2 MUH — KPEMHMWI, Kanuu, xene-
30, MarHuil, UMPKOHWIA, Kanbuwii. B nonyueHHbIX CNeKTpax UMeNuchb elle He-
pacwudposarHble nuHMM, OaHako ANA KONWMYECTBEHHOrO ONpeAeneHuA KWCno-
popa, asoTa, cepbl U thoctopa TpeboBanock NPoBefeHUE CNeunansHbIX MeTOAW-
yeckux pabot. K TOMy e 3apaya OCNOXHANAace Tem, YTO 3IKCTParMpoBaHHoe
OpPraHMYeCKMMW PacTBOPUTENAMMW YrNepoancToe BY/IKaHOT@HHOE BELLEeCTBO
npeacrasnAet coboi He romMoreHHyH CMech, a COCTOMT M3 COEAMHEHMIA Pa3nuny-
HOTO COCTOAHWA — OT amopdHOro Ao kpuctannuyeckoro. OnpepeneHue XMmu-
YECKMX 3NemMeHTOB ObiNo OCywecTeneHo APYrMmM METOAOM, @ UMEHHO, MyTem
PEHTFEeHOCMEKTPanLHOro aHanusa. JToT NyTe Aan BO3MOXHOCTb MPOBECTU
KAa4YeCcTBEHHbIA aHanuW3 PAAA 3NEeMEeHTOB, MPUCYTCTBYHLWMX B 3IKCTPaKkTax, B
TOM yucne v Takux “'6uoanemMeHTOB’’, KaK KUCNOpoA4 U cepa.

Mytem peHTreHocneKTpanbHOro aHanu3a 6GbINO NPOBEPEHO Hanuuve ane-
MeHToB oT Gopa go ypaHa (T.e. ¢ N°5 go N° 92 no rabnuue [.W. Menpeneesa)
8 XnopodopmeHHOM W cnupToBeH3onsHOM 3KCTPaKTax nenna BynkaHa TATA.
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Puc. 5. MK-cneKTpbl 3KCTPEKTOB 0PraHMYecKoro BewecTea nenna BynkaHa TATA

4 — Xnopo(OPMEeHHbIX 3KCTPaKT; 6 — aUeTOHOBbLIA 3IKCTPAKT; 8 — CriMpToBO6EH30Nb-
HbIA 3KCTPaKT

Jta pabora npoBoaunack Ha 3neKTPOHHOM Mukpockone CtepeockaH 2A° (Kem6-
PUaX MHCTPYMEHT, AHrNKMA) ¢ npucTaekon AnA 6e3aMcnepcMoOHHOro MUK PO-
peHTreHocneKkTpansHoro aHanusa (MuHk, AHrnua) c AMpPEKTOPOM* Kagekc.
O6paseu HaHoOcCUnCA Ha NOANOKKY W3 uwcvoro tauTana (99,9%), amcvumaancn
B BakyyMe (ocTatouHoe maenenue 1075 mm pr.cT) B TeveHue 5 9 HanuINANCA
CNOEM yrnepoaa uni anioMuHuA TonwwmHon ~100 A u nomewanch B_ kamepy
MukKpockona. PentreHosckuin cnektp (puc. 3 u 4) Bbin nony4eH nNpu aHeprum
anextpoHos 30 k3B u cune Toka 10 HA 3a BpemA 50 c. B o6pa3suax 6binu 06-
Hapy»eHbl B 3HaYMTENbHbLIX KONWYecTBax cepa u xnop Kpome TOro, HahgeHsb!
KUCMOPOA, @ TaKXe KPeMHWWA, KanbUMW, UMHK, PTyTb. Te e 3nemeHTbl Bbinu
HaliQeHbl U NPU KOHTPONLHOM aHanu3e Ha PEHTreHOCKOMMYECKOM MWKPOaHa-
nuzatope M-46 (Kamexa, ®paHumAa). C nomoilsio 3toro npubopa 8 npobax
6bin o6HapyxeH yrnepoa (B 3ToM cnyyae o6pa3subl HaNbINANUCL aNKOMUHUEM) .
Opyrux XuMUuecKux 3MeMeHTOB NpWM MOMOLWM MeToaa PeHTreHocneKTpanb-
HOFO MWKPOaHanu3a (YyBCTBUTeNnsHOCT MeToaa Beiwe 107°%) B uccnepo-
BaHHbIX npobax He HailaeHo. 37O, ecTeCTBEHHO, He O3Havaer, ,iT0 B nennax
He MoryT 6bITh Apyrue 3NneMeHTbl C KOHUEHTpauven meHbluen 107 3%.

Hwxe npuBefeHbl pe3ynbTaThl M3Y4YEHUA COCTaBa (DYHKUMOHanNbHbLIX Tpymnn
OpPraHMyYecKoro BewecTBa, BbIAeNeHHOro M3 nenna BynkaHa TATA. Ha cnexTpo-
cdotomerpe UR—20 (FAP) 6bin nony4eHsl WH(ppakpacHblie CNeKTPbl 3TUX
dpakumn (puc. 5): xnopodopmeHHbln akctpakt — CH,, CH3, C=C, C 0
n COCH; rpynnei (1380, 1455, 1600, 1725, 2850, 2940 n 2970 cm ')
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TOHOBbIA 3KkcTpakT — C=C u C=0 rpynnsl (B coctaBe KWCNOT HenpeaenbHO-
ro xapaktepa; 1615 w 1720 cm™'); cnuprobeHsonsHbli akcTpakT — CHa,
CH;, C=C, C=0 rpynnel (B KACNOTax C BHYTPUMONEKYNAPHOW BOAOPOAHOM
CBA3bI0, XMHOHAX, KeTOHax, cnoXkHbix 3acmpax; 1600, 1650, 1660, 1735, 2930
n2965cm7").

HacbiuenHsle yrheesopnopopns!

CocTaB HackiWeHHbIX YrneBoA0pOAOB, MPeACTaBNAKIWMX MO AaHHBIM 3NH0-
eHTHOW xpomatorpadumu (cm. Hwke) bonee 25% ot Beca xnopodopmeHHOro
3IKCTPaKTa, M3yyancA Ha NepBoM 3Tane MeTOAOM KanWNNAPHOW FajoKuMAKOCT-
HOW Xpomatorpaduu Ha xpomatorpadpe NIXM—8M (CCCP). [AnR BblaenexvA
(hpakuMW HACbILWEHHBIX YrMEBOAOPOAOB XNOPO(OPMEHHbIW 3IKCTPAKT nenna
synkaHa TATA obpabateiBancA ropA4M H-rekcasHom. Momumo 3Ttoro, Hackl-
wieHHsie yrnepoasi ObiMd BbiAeNeHbl aHANOrM4HbLIM NYTEM KM M3 MENnoB U 3a-
NONHWTENe arnoMepaToBbIX NOTOKOB APYrMX BYNKaHoB. XpOMarorpammel,
nonyyYeHHsle NP aHanuvse Bcex 3Tux (pakuwi, nokasaHnbl Ha puc. 45. Kak
BMAHO Ha 3TMX XPOMaToOrpamMmax, B MCCNeaoeaHHbIx npobax copepxanucs cne-
AylOLWMe YrneBoAopoAbl: nenen BynkaHa TATA (cpeaHAA npo6a) — H-napacduHbi
C;7—Cs30, cnepoBbie Konuuectsa uso-napacdmuos Cy 4 u C;,: nemen Bynkana
Anava (cpeaHAa npo6a) — H-napadmHbl C,,—Ci3, uso-napadmH C;,; nenen
Bynkaua AryHr — H-napadmHbl C, —C;4, n3o-napatuHbl He oBHapykeHs);
3anonHWTENL arnomMepatoBoro notoka synkaHa Wueenyy (npo6a481) — H-na-
padmHbl C;5—C34, n3o-napadmH C;, (cnegbl) ; 3anonHuTens arnomMepaToBOro
notoka BynkaHa BesbiMAHHbIA (npoBa 651) — H-napadvuer C,4—C;3, u3o-
napagmusl C;q n Cys (cnemoBbie konuyectsa). Beero 4icno nMKoB Ha Xpo-
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Puc. 6. 330MAKOCTHAA XPOMATOrpamMma aueToOHOBOr0 3KCTpaKTa nenna synkaHa TATA
YcnosnmA onbl Ta: xpomatorpap NXM—8MA (mopens 5) ¢ nnameHHo-uoHW3a-
UMOHHBIMK AETEKTOPOM: KONOHKA — CTanbHaA, AnMHa 2 M, auameTp 4 Mm, CTauMoHapHan
¢asza — 50% SE - 30 ma xpomocopbe W, ras-Hocutens — H, (30 mn/mun), HavanbHan
temneparypa — 100° C, ckopoCcTs NPOrpammMupoBanHoro Harpeaa — 4° C e mMuH
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mMaTorpammax (MMHWManNLHOE YMCNO MHAMBMAYANbHBIX COEAWHEMWIA) AOCTHI «
et 76. CyMMWpYR NOMELLEHHbIE BbIle AaHHbIE, Mbl BUAWUM, YTO HAChIWEHHbIE
YrnepoAb! BYNKaHWYECKUX NennoB NPeacTaBNeéHbl B OCHOBHOM HOPManbHbIMK
napacuHamu coctaBa Cy;—C34 W HE3HaWATENbHLIM KONWYECTBOM M30-napadm-
HOB, BKNKO4aA n3onpeHonasl coctasa Cyg—Cys.

Beino TakXe NPoOBeAEHO M3y4YeHWE aueTOHOBOro 3KCTpaKTa nenna BynkaHa
TATA NyTeM KanunnApHOMW rasonuAKOCTHOW Xpomatorpagun Ha xpomartorpade
NXM-8 M[ c nporpaMMWpoBaHWeM TemnepaTypbl Ha cTauMoHapHow thazse:
5% cunukoHosoro macna SE—30 Ha xpomocopbe W. Ananuaupyeman npoba
pacTBopAnace B aueToHe W BBOAMNace B Xpomatorpad. Xpomatorpamma
(puc. 6) nokasana Hanuuue B 3TOM aueTOHOBOM 3KCTpakTe Gonee 20 coeaw-
HeHwn (vnu rpynn coeavHenwi) . MonbiTka npoBecTw aHanu3 aueTOHOBOrO
M cnMpTO6EeH30NBHOrO 3KCTPAaKTOB 3TOr0 e nenna Ha aHanu3aTope TMna Xpo-
macc npu TemnepaType A0 250° C He gana pe3ynbTatoB, BEPOATHO, BCMEACTBUE
BbICOKOW TeMNepaTypbl BbIKWNaHWA aHanuaupyembix npob. Kak noxasanm
AansHedLWe ONbITel, BAAMMO, NO 3TOM KE NPUYMHE HE yAaNnOoChk NONY4YUTh XPO-
MatorpamMmy cnuptobeHsonsHoro 3kctpakTta (nenen BynkaHa TATA) WM Ha
rasoMuAKOCTHOM Xpomarorpade — npu TemnepaType KonoHku ao 375°C.
MukK Ha XpoMoTorpamme He oBHapPYKUBAKOTCA.

UccnedogaHue nenna

[nA nposepku nony4eHHsix B CaxKHWUW pesynbTatos no BblgeneHwuio opra-
HMYECKOr0 BEWeCTBa M3 BYNKaHWYECKUX Nennos nyTem 3KCTPaKuun opraduyec-
KWUMW pPacTesopuTenAMK, U AnA Gonee rnyBOKOro U3y4YeHUA 3TOMO OpraHU4YecKo-
ro sewectea npobanenna synkaHa TATA (npo6a 327} v GomBa 3aToro e BynKa-
Ha Bbinv NepefaHbl B Cneunanvu3vpoBaHHyw GuTymuHonoruveckyto naboparo-
puio BHUITHW. Tam 6Gbino npoeeaeHo uccneaosaHvwe OPraHMyeckoro Beulectsa
B nepeaaHHbiXx npobax No MeEToAWKe, peKoMeHAOBaHHOW AnA nabopatopui
reonoropassefoyHsix opraHusaumin [73].

PeaynbTaTtel aHanusa npobel nenna onucadbl Hwke. Bec npobe — 2387,01 r.
Copepwanne C,py (8 AByx napannensHbix npobax) cocraenAer 0,04 w
0,07 sec.%.

BbixoA xnopothOpMEHHOTD 3IKCTPaKTa Nenna, OYMULEHHOrO OT 3ANeMeHTapHOoM
BynKaHu4yeckon cepbl, coctasmn 0,325 r, unu 0,014%. 3nemeHTapHbIA aHanw3
(Bec.%): C—76,21; 76,66; H —12,02; 11,79,

KoMMoHeHTHbIW cocTaB XnopoOpMeHHOro 3KCTpaKTa fenna onpeaenAnch
NyTeMm 3NHeHTHOW XpomaTtorpauu Ha KONOHKax C KOMBUHMPOBaHHLIM Hanon-
HUTENEeM: CUNUKarens — OKWck antoMUHUA. [pu 3Tom Beink NMony4eHsl cnepyo-
wwue ppakumm (sec.%) :

TBepasie yrnesoaopoasl (BsicokomonekynApHsie napapuHebl) — 9,7

| bpakumua (metaHo-HadTeHoBbIE yrnesogopoasl) — 14,4

Il dpakumn — 0

11l ppakuma (apomaruyeckue yrnesogopoasi) — 0,61

IV thpaxkuva (nerponeitHo-acmpHbie cmonbl) — 16,5 (C—76,96; H—11,93)

6GeH3onkHbIe cMonel — 14,4 (C—74,58; H—11,08)

cnupTobensonsHeie cmonel — 40,5 (C—72,87; H-11,18)

acchanbTeHsl — 3,2 (C—71,08; H—10,01)

CTpyKTypHo-rpynnosoit aHanw3 | dpakuvu (MeTaHo-Had)TeHOBaA YacThb)
Ha macc-cnekpomerpe MX-1303 nokasan cneaywoluve pesynstatel (umknbl
paccyMTaHbl C NOMOLWbL MaTpvL, ANA HedTen) :

napadvHel (0 uvknos) — 32,7

HapTeHsl ¢ 1 unknom  — 20,2

TO e, € 2 uMKnamm - 15,6
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Hacprens) ¢ 3unknamm — 10,8
Toxe ¢ 4uynknamm — 11,5
a c 5unknamn — 7,0
MOHOLMKNWYECKMe, apomMaTuyeckue yrnesofopoasl — 2,2. Beixoa cnupTobeH-
30nbHOro 3kcTpakTa nenna coctasun 0,009%, a obwui BeIXOA YrNesoAopPoAOs
W reTepoaTOMHbIX COBMAMHEHMIA, OYMLLEHHBLIX OT 3nemeHTapHou cepsl, Gein 0,023%
OT Beca nenna.

WccnedosaHue 6omMbb!

Bowmba, BbibpoweHHaA BynkaHom TATtA B wwone 1973 r., aHanu3vuposa-
nack B TOW e cneunanu3vpoBaHHoi nabopatopun BHUTHW, B kotopoi may-
yanca nenen. Bec 6ombel — 524,56 r. ConepxaHue C,pr B ABYX NapannenbHeix
npobax — 0,06 n 0,06%. MNepen aHann3om H6omba Gbina pazapobneHa Ha Kycku
BENMYMHOK € opex m obpaboTaHa xnopocdopmom B annapate Cokcneta B Teve-
Hue 100 4 (go oTCyTCTBMA NIOMUHECUEHUMM) ANA yaaneHWA BO3MOXHbIX 3arpAs-
HeHWIA KakK MOBEPXHOCTHOTD TWNa, Tak W MNonNaswWX BHYTPb MO TPewuWHam.
OuMuweHHbIE TAKMM NyTeM Kycku BomBbl Bbinv m3menbyeHbl B TOHKWA Nopo-
WOK, KOTOPLIA 3KCTparvpoBanu B annapate Cokcnerta BHavane xnopodopmMom,
a 3atem CcnUpTO6GEH30NbHOM CMEChLHD, aHanorWYyHO 3IKCTpakuuu nenna. Beixoa
OPraHU4Yeckoro BewlecTBa, IKCTparuposaHHoro xnopodwopmom (Gutym A) wu
OYMULEHHOTO OT 3nemMeHTapHon cepbl, coctaeun 0,009%. Ero 3anemeHTapHbIA
coctas: C—77,24%, H—11,19%.

Ha puc. 7 nokasaHa xpomaTorpamma 4acTW 3TOro BellecTBa, PacTBOPEHHOM
B FOpPAYEM H-TeKCaHe, NoNyYeHHaA Ha KanuUNNAPHOM ras’o->KWAKOCTHOM Xpoma-
Torpade. Kak BUMAHO M3 XPOMaTOrpamMel, HackILEHHbIE YTNEeBOAOPOAbl UCChe-
AOBaHHON BYNKaHW4eckoi 60MGbl COCTOAT B OCHOBHOM, U3 HOPManbHLIX (npa-
mMoueno4eyHblx) napadwHoe coctaBa C;s—Css v HeBonblwoOro Konuuectsa na-
padbuHoB pa3seteneHHoro ctpoeHuA coctaea Cyg3—C,q, C,y3, Cys u Cyp. O6-
wee Yacno NUKOB Ha 3ITOM XpomaTtorpamMme (YTO PaBHO3HAYHO YUCNY WHAWBM-
AYanbHbIX XMMWYECKUX COBAVNHEHWIA UNK ux rpynn) coctaenaet 146.

Wccneposanue xnopodopMeHHOro aKcTpakTa Ha npuBope AnA onpeaeneHuA
AAEPHOr0 MarHWTHOTrO pe3oHaHca FT-80 Varian, nposeaertoe C.H. MNopAyeBsim
(MI'Y), nokasano Hanuuue B 3KCTpaKTe cnegytouwnx rpynn: CH,—0—CH,;
CHj3; CH3CH;CH;; OCHj;, a Takke RC= CH,. B cnupTobeHsonsHOM akcTpaK-
Te 3TUM >Ke MeTOAOM OnpeAeneHo NPUCYTCTBUE YrMesoAopOAHbIX OCTaTKOB
tuna CH3 (CH,),, v rpynn OH vnn NH.

Beixoa cnupro6eH30MsHOro 3IKCTPaKTa NMPW WCXOAHOW HaBecKe nopollka
6omM6k1 192 r nocne OYMCTKM OT Cepbl BCTPAXMBAHUEM C METannNMYECKoN pTyThio
6bin 0,0136 r, unm 0,007%. N3 Gombbl BynkaHa TATA BCEro BbiJENEHO Yrneso-
NOPOADB W FeTepoaTOMHbIX COEAWHEHWA MNOCNEe UX OMUCTKMW OT 3NeMeHTapHOW
cepeil 0,016 Bec.%.

B vrore HaigeHo, YTO OpraHMYecKoe BEeLecTBO Nenna BynkaHa TATA cOCTOMT
(e Bec.%) w3 55,8% xnopodopmerHoro akcTpaxTa, 44,0% cnuptobexsonbHoro
akcTpakTa (0,2% cocTaBnAKT aMWMHOKWCNOTE! M APYrMe BOROPACTBOPMMEIE
coeanHennn). OpraHuveckoe BewecTBo 6GomBbl 3TOro BynKaHa COCTOWUT W3
43,7% xnopodopmerHoro 3akcTpaxkTta v 56,3% cnuprobeH3onsHOro 3KCTpakTa.
AHanorvyHoe OpraHu4YecKoe BelecTBo O0BHapy»KeHo W B 3aKpbiThiX Mopax
6ombbl BynkaHa Tonbaunx (BHWUIPWU), orobpaHHoW npu ero W3BepKeHnk
8 1975 r. (nopucran 6omba TBE~21—7). PeaynsTaTel KanunnApHOW rasoxua-
KOCTHOW Xpomatorpacdwuu wacT XxnopodopmMeHHOro 3KcTpaxTa (pacTBopuMOn
B FOpPAYEM H-TeKcaHe) noka3aHa Ha puc. 8. Kak BMAHO Ha XxpomaTorpamme, B
Bombe synkaHa Tonbaumk, Tak e kak u 8 Bombe BynkaHa TATA, COAEPKUTCA
roMONOru4YecKWin pAj napatvHOB C Hepa3BeTBNEHHON LUEenoYyKoW YrnepofHbiX
aTtomoB cocrtaea Cy s —C3; v u3o-napacdmHos C, z—C; 4.
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— H-_E” mtuk (V 746)

Mme

Puc. 7. MazomuaKoCTHER xpoMaTorpamma napadm-
HOBbIX yrnesogopoAos bombel Bynkawa TATA

YCNnogus OnNbiTa KOoAOHKE — 30 M X
x 0,25 MM, cTaumoHapHan cas-anbe3oH L, ra3-Hocu-
Tens — H,, HaYaneHan TemMnepatypa — 150°C, cKo-
POCTh MPOrpPamMMHUpPOBaHHOro Harpesa — 2°C B MUH,
cKopocTh 3anvic — 100 mm/y

Puc. 8. [a30muaKoCTHaA xpomararpamma napa-
tMHOBbIX YFNEBOAOPOAOB W3 3aKPBITeIX NOP
Gombet sBynKada Tonbauuk

YenosuwA onbiTa: KonoHka — 30 mx
x 0,25 mm, cTaynoHapHaR ca3sa-ansesod L, ra3-
HocuTens — H,, HayaneHaA Temnepatypa — 150 54
CKOPOCTH NPOTPaMMUPOBaHHoro Harpesa — 2°C s
MUH

CJ 7

H-C,

H-CM.



MONUUUKNUYECKUE APOMATUYECKUE YT NEBOLOPOALI

B WHCTUTYTE 3KCNEPUMEHTaNbHOM M KNMHWYECKOW OHKONOTUKM AKaaemMun Meau-
uMHckux Hayk CCCP B TeveHue paaa net noa pykosoacteom A.T. UnsHuukoro
NPOBOAWUTCA paboTa No OMpeAeneHuio KaHUeporeHHbIX OPraHWYecKux coeauHe-
HWA B cpeae 0butaHuWA Yenoseka. MNocne o6GHapyXeHUA HaMKU NONUUNMKNMYECKNX
apoMaTUYECKUX YrNesoA0pPOAOE B NPOAYKTaxX M3BepXKeHUWA BynKaHoB 3Tu pabo-
Thbl CTanu NPOBOAWTLCA COBMECTHO B paloHax aKTueBHOro BynkaHuama. lony-
YeHHble pe3ynbTaTel onybnukosaHbr B cepun crater [21—23]. OcHosHoM
3afa4Yell Ha NepBbIX 3Tanax 3TOW paboTbl BLINO ONpeaeneHWe PonNU BynKaHUYeC-
KOW AeATenbHocTM B (hOPMWUPOBaHMM (DOHOBOTO COAEPXaHWA KaHUeporeHHbIX
nonuUMKNMYeCKUx yrnesofAoOpoOAOB, NPUYEM B KayecTBe KPWUTEpPWA, NMO3BONALO-
wero cyants 06 3tom, Gbino BbiGpaHo coaepXaHue NMATMKONLYATOrO yrneBoAo-
poaa — 3,4 6eHanupeHa.

B 3Tux pabBoTtax orpaHMyMnvcL onpepeneHnem GeHanvpeHa, Tak Kak 3To coe-
AWHEHWE MOXET CYMTaThCA MHAMKATOPHbIM ANA BCEW TPYNnbl KaHUEporeHHbIX
NONUUMKNMYECKUX APOMAETUHYECKMUX yrnesoaopoaos. MHave roBopA, AaHHbIE O
COAEPKAHWM  BeH3nUpeHa MOTYT Take BGbiTb MOKazaTenbHbIMW ANA BbIBOAOB
0 HanuM4yMu M YpPOBHE COAEPXKAHWA APYrUX NONUUMKNMYECKUX apoMaTU4YecKuX
YyrnesoAoponos. [nA pelweHWA NOCTaBNeHHOW 3apnayd BbiNU OPraHW30BaHbl
crneuuansHble 3KcneavuMM, KOTopele pabotany no crneayowuvm  mapLupy-
Tam: — Ha Kamuatke — BynkaH Tonb6aunk, paioH KnioueBckon conku, KpoHou-
Kuit 3anoBeAHnk (Bynkad Bypnawwin, Kanbaepa BynkaHa Y3oH, fonwxa eise-
poB), u Ha Kypunsckux octpoBax o0-8 KyHawwvp, B OCHOBHOM paitoH BynKaHa
TaTA. Bo BpemA paboTbl 3aTUX 3Kcneawuuin Beinv 0TOoBpaHbl MHOrOYUCNEHHbIE
npo6bl NPOAYKTOB BYNKAHWYECKMUX U3BEPXKEHWIA, NOYB U PaCTUTENbHOCTH.

B Tabn. 4 nokasaHbl pe3ynbTaTtel OnNpeaeneHnA coaepxaHuA 3,4-6eHanupeHa
B npobax MBeHWnsbHOro nenna synkaHos TATA W TonBauwk, v B oBpa3suax
naebl U wnaxkoeblx 6om6 BynkaHa Tonbauuk. [InA Konu4ecTBeHHOro onpepe-
neHnA 3,4-6eH3nupeHa B 3Tux nNpo6ax 6Gebina Mcnons3osaHa cnekTpanbHO-tnyo-
pecueHTHaA MeToavka, 0OcHoBaHHaA Ha acdhdexTe 3.B. Wnonsckoro U Mo andMumM-
poBanHaA A.A. XecuHoin. 3Ta MeToaMKa AaeT BO3MOXKHOCTb ONPeAenATs KO-
yecTBo 3,4-6eHznupera ao 0,001 mkr/kr. Kak BuaHo U3 Tabnuubl, B 04HOM Ku-
norpamme nenna synkaHa TATA ob6HapyxeHo 0,3—0,4 mukporpamm (mkr)
3,4-6enznupera ("toHoBoe’ cofep)aHue), 8 B OAHOM KWNnorpamme nenna
BynkaHa Ton6awk — 5,4—6,1 mkr. WHaye roeopA, konuuecteo 3,4-6eH3nupe-
Ha B nenne BynkadHa Ton6auwk npumepHo B 20 pa3s Beille KONWYECTBA €ro B nen-
ne BynkaHa TATA u ""doHosoro’ coaepxanvAa. Onpegenexune BeHsnmpeHa B npo-
6ax, oTobpaHHbIX B rpA3eBbLIX KOTNax B KanbAepe BynkaHa Y 30H, Aano npumep-
HO TaKue e pe3ynsTaTsl.

Beina caenaHa Takyke NonbiTKa peTpocneKTUBHONO M3y4yeHuA BeHanupeHa B
6uocdepe. C 3Tol uensto GbiN0 NpeanpuvHATO U3yuveHue BeH3NWpeHa BoO NbAY
HEKOTOPbIX NEeAHWKOB, PAacnonoKeHHbIX Ha KamuyaTke W COCTOAWMX M3 nbAaa
M NUPOKNACTMYECKOro Mmavepuana — MpPOAYyKTa MPOWnbIX BYNKAHUYEC <X W3-
eepxeHwin. Beinu uccnegoBaHbl: negHuk Kosensckuin, pacnonoxeHHbln B6nu3m
0fHOro m3 Hambonee aK TMBHO AeMCTBYHOWMUX BYNKaHOB KamuyaTKu — ABaYMHCKO-
ro, a takxe neaHukn byanvwkosa, Bapawuii, JpMana, HaxoaAwmMecA BBNW3M
TaKUX aKTUBHO AEWCTBYIOWMWUX ByNkKaHoB, Kak Tonb6aunk, GeasiMAHHBIA u Knio-
yesckoi. [inA BbigeneHnA BeH3numpeHa npobel BoAwl, obBpasoBasluedicAa npwu
pacTannveaHvwm npob cHera w nbaa, obpabateiBanuce H-rekcaHom. PesynbTaTbl
onpeaenednA GeH3NMpeHa B NONYYEHHbIX IKCTPaKTax no YNOMAHYTOR BbiLle Me-
ToAuKe, NokasaHel B Tabn. 5. B Tabnuue BMAHO, 4TO OH Gein 0BHapymeH B
11 npo6ax B KoHueHTpauwun ot 0,001 ao 0,003 mkr/mn.

Bonee wWWpokKaA ramMmma MONWLMKNWYECKWUX apOMaTUYECKUX YINeB040POAOE
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Ta6nuua 4

Conepwanue 3,4-6eHanupena
8 NPOAYKTaX BY NKAHUYECKHX Misepwennn [22]

HaumeHosaHue ob6paszua Copnepanune 3,4-6eHsnuperHa, Mkr/Kr
Menen synkana TATA (0-8 KyHawwup, 1973 r.) 0,3-0,4
Menen synkana TonbBaunk (Kamyarka) -
CesepHeivi npopwis (1975 r.) 5,4—6,1
H0Hb# npopsie (kone 1976 r.) 0,38
linakoebie 60 MBOYKK U3 NBBOBOIO NOTO KA BY N Ka- 0,45
Ha Ton6aumk (KxHeiii npops!s, anpens 1976 r.)
Menkue wnaxkos bie 60MBbl, 0OTOBpaKHbIe B Nenno- 2,35-4,44

nane synkaxa Ton6aunk (xHei npopeis,
HOAGPL 1975 r.)

Ta6bnuua 5
Conepwanue GenanupeHa 8 o6pasuax neaa,
oTo6panHbix U3 nepunkos Kamuarku [23]

Boapacr
O6pa3zeq, N° MecTo oT60pa nm:a 5‘:3_7&’:8"‘“&
roasi
1 Neanuk Kosenbcknid (nea 1975 r.) 2 0,0015
2 To xe, (dbupH, 1976 r.) 1 0,0015
3 " (1938-1945rr.) 35 0,0032
4 " (1938—1945 rr.) 35 0,0001
5 NeaHnk WBan 80 0,0013
6 To xe 70 0,002
7 s 50 0,0015
8 Nepnuvk By aHnkosa 100 0,0014
9 To we 70 0,0008
10 Neavuk Bapanuin 100 0,003
1 Nenxnk Apmana 100 0,0013

NMpumeua nue O6pasys 1—4 oTGUpanuce B pailoHe ABAYMHCKON rpynnsl BynKa-
HoB; 5—11 — B pavoHe Kniouesckoi rpynnsl Bynkawoe; obpazeu KoHTponsHeid (H-rex-
caH).

M HEKOTOPLIX POACTBEHHBIX UM CTPYKTYpP Bbina o6Hapy»eHa B npoayKTax Byn-
KaHWYeCKnX W3BepXeHWH, nccnegosBaHHbIX B nabopatopuv npod. B.H. ®nopos-
ckoi (MockoBckuii rocyaapcreeHHsin yHusepcuter) T.A. Tennuukon [84].
WcxonHble yrnepoAcoAepKaliee BewlecTBO ANA 3Tov paboTbl Gbino nony4eHo
W3 NPOAYKTOB M3BepXKeHuid synkaHoB TATA, Ton6auwk v Anana. Y rnepoaucroe
BELWECTBO M3 nenna BynkaHoe TATA M TonbBauMk v M3 BynKaHWyeckoin 6ombBel
Tonbayvka WM3BNEKanOCh Ha XONOAY CHa4yana H-rekcaHom, a 3atem Xxnopodop-
MOM [0 NONHOro WCYE3HOBEHWR NIOMUWHECUeHUMY 3KcTpakTa. W3 cpeaHei npobb!
nenna Anaupa Obina nNpoBegeHa ropAYaA 3KCTPaKUWA aueToHoOM B annaparte
Cokcneta B Tevedne 20 y. 3aTem aueToH yAanAnu ynapuBaHWem W aKCTPaKT aHa-
nu3avpoeanu B H-reKcaHe, B nony4YeHHbIX 3KCTPaKTax NpoBOAWNOCE oNpeaeneHue
nonuuMKnMyecKux yrnesoaopoaoe mMeTtoaom TDHKOAHCI"IBDCHO;Q NHOMUHECUEHT-
HOW CMEeKTPOCKONWW Npu Hu3kux Temnepatypax [180]. Pesaynsratel aHanusa
npuseaerbl B 1abn. 6. M3 tabnuubl BMAHO, YTO B NPOAYKTaX BYNKaHWYECKWUX
W3BEPXKEHWIA NPUCYTCTBYIOT Kak rubpuAaHbIe CTPYKTYpPbl, COCTOALLME W3 He-
CKONbKWX GEH30NbHLIX KONew W OAHOro MATW4YneHHoro (aueHadhteH, dhnyopaH-
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Ta6nuua 6
MNonuuuknuyeckue apomaruyeckve y rnesoaopoas!
B NPOAYKTAX WIBEPKEHWA HEKOTOPLIX BYNKAHOB
Kamuarkn v Kypunsckux octposos

HawmeHosaHuue 06- H
pasus 8MMeHOBEHWE yrneso aopoaa Mpumesanue
T
Menen synkaxa NupeH, dnyopaHTeH, 3,4-6eHanupen =
TaTta (> 0,1 mxr/kr vnu 0,1°10°7%), 1,12-6ensne-
PUN eH
Menen BynkaHa 3,4-6enanupen, 1,12-6eHanepunen, MoONeKyn.i -

Anaup (CesepHuie  tuna HadhToBenanupeHa, kopoHeH (cneasi),
Kypunsckue ocrpo- ruBpuaHan NONMAUEHOBAR CTPYKTYPa C ABYMA
Ba) . CpeaHAR Npo6a, GeHzonbHbIMK Kon bUAMMW W OAHUM TUMAPWUPOF
1972 r. AUETOHOBbIA gaHHbIM (BO3IMOMKHO MATULMTEHHBIM] KO BUO M

IKCTPaKT

Menen eynkaHa Ton- CrpykTypa Tvna auenadrena, dn YOpaHTeH, MNpo6a oro6paHa

6aunk (1975r,) nupex; 3,4-6enanupenr (33 0,8 Mkr/Kkr unu 25.VII 75r. y | ko-
0,8:107%), 1,12-6eH3anepun eH, KOpoHeH Hyca CesepHoro
(cneapi) npopeIsa

Bom6a synkaHa Mupen, gnyopanTen; 3,4-6eHanupen Oto6pana 24. VII 75 1,

TonGawk (1975r.) (> 1,6 mkr/krunu 1,6:10°7%), 1,12 B8 PacKaneHHoM co-
b6eHanepunex CTOAHUKU v | KOHyca

CesepHoro npopsiaa

TeH), TaK W BbICOKOKOHAEHCMPOBAHHbLIE aPOMATHYECKUE YrNeBOAOPOAL!, YMCNO
BGeHaoNbHLIX KONEW KOTOPbIX AOXOAUT A0 CEMMW.

MNonnumknuyeckue apomMaTMyecKue Yrnesoaopoabl No 3AToW ke MeToanKe Bbi-
N1 oBHapy»XeHbl U B 3anonHWTene arnomeparoBoro noTtoka, npoba KoToporo
6eina otobpaHa reonorom B.A. ByaHMKoBeIM Npu nasepeHWn BynkaHa Besbi-
MAHHOro 25—26 mapTta 1977 r.

Bo BpemA aHanu3a opraHMyYecKOro BewiecTBa nenna BynkaHa TATA B WHcTu-
TyTe 6uoxumun AH CCCP M.M. KonecHurkoe [33] sameTun o6pasosaHune CrHen
dnyopecueHun 3KCTPaKTOB M3 3Toro fennd. Prnyopecumrpyrouiee coeanHeHune
6biNo BblAENeHo xpomarorpadmyecku. [AnA 3atoro 6eH3oN-MeTaHonbHble 3K-
CTPaKThl W3 nMenna nponyckanu KONOHKY aKTMBUPOBaHHOTO cunukKarena
(B H-rexcaHe), a nonyyeHHbI# 3NET XPoMaTOrpacdMpoBanyu Ha BTOPON CUNMKa-
reneeoil KONMOHKE C npuMeHeHMem H-rekcaHa, 6eH3ona u atanoHa. CnekTpel
tnyopecueHunn 1 Bo36YXAeHWMA (nyopecUueHUUn BbIAENEHHOTO Yrnesoaopoaa
nokKasanu MakcMMyMbl, XapakTepHble AnA nepuneda (pwuc. 9). [nA BbIACHEHWA
BO3MOXXHOCTW nonaaaHua nepuneHa B Npobbl BYNKaHWYECKOro nensia m3 noyss)
6bIN NPOBEAEH CreunanbHbLIW aHanua NoYe Ha BYNKaHwWyeckux nennax. B kauect-
Be oGpasua cnyxwuna cpeaHAA Npo6a, oto6paHHan H.E. MoakneTHoBLIM B 1978r.
M3 HECKONbKWX Y4acTKOB B KanbAepe BynkaHa [onoBHuHa (0-8 KyHawmp).
AHanua  Ha nepuneH noxasan HeraTUBHLIA pe3yneTar. ApyriM NCTOYHUKOM re-
puneHa B nennax B MpWHUMNE MOTyT 6bITk €ro NPOWM3BOAHLIE, Hanpumep
4,9-prokcunepuned — 3,10-xvHoH. 3TOT 3eneHbI NUrMeHT oBHapy»KeH B NoYBax
pa3nu4HbIX paioHoB mMupa. OH oBpa3zyer KOMNaKTHYK 30HY NPW XpomMaTtorpa-
cum Ha cedhapexcax G—50 n G—100 u naeHTUdUUMPYETCA No CNeKTpam norno-
weHuA (280, 430, 450, 530 u 620 Hm) npu pactsopenwn B 0,1 H. NaOH. Yno-
MAHYTbLIA XMHOH BbIN 0BHapyXeH 1 BbiAGneH U3 Npobbl NOYBLI KanbAeps! By Ka-
Ha [onoBHWHA. JTOT NUIMEHT MOT ABNATLCA MOTEHUWANbHBIM MCTOYHUKOM
nepuneHa B NPOAY KTax M3BEPXKEHUA BYIKaHOB.

[nA npoBepKW TaKOW BO3MOXKHOCTK Bbin NPOBefeH 3KCNEPUMEHT MO TepMu-
YecKomy Bo3gedcTBuio Ha 4,9-amokcunepunen-3,10-XMHOH, aacopBUpoBaHHbLIA
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Puc. 9. CnexTpel dnyopecueHumu (7) w In
B036yxpeHnA dnyopecuerumu (2) nepunena
M3 0BeHMnbHOrO nenna BynkaHa TATA (8
nerponeiHom agupe) [33] o

2 7

1 1 1
300 400 s00 600
A nm

Ha BynkaHwyeckom nenne. (lurmeHT Beigenvnu w3 obpasua AepHOBO-NOA30-
NWCTON noyesl, Boratoi 3Tum coeamHeHnem. OUrLLEHHBLIM NUrMeHT aacopbupoBa-
N Ha BYNKaHWYeCKOM nenne, U3 KOTOPOro MpeABapuTenbHO yaanunu coaepxa-
WEeecA B HEM OpPraHUYecKoe BeWleCTBO W Harpesanu B 3anaAHHbIX OTKa4YaHHbIX
amnynax B TeseHne 100—170 4 npu Temneparype 150 °C u 26 4 npu Temnepaty-
pe 200°C. 3arem nenen IKCTPEar upoBan KUMNALLMUM 3TaNOHOM W YaCTh IKCTPaK-
Ta, pacTBOPUMY10 B neTponeiHom atupe (70°C), xpomatorpatbvposanu Ha ak-
TUBMPOBAHHOM CunuMKarene npyv NOMOLWM MeTPoneWHoro 3twmpa, Tonyona, ahu-
pa ¥ atanoHa. Bce nonyueHHble 3nt0aTkl aHaNW3MpoBanW Ha cnexTpodnyopu-
MeTpe. YCTaHOBNEHO, YTo B YCNOBWMAX 3KcnepumeHTa obpaszoBaHue nepuneda
He Habnwpaanoce. MNpuBeaeHHbIe Pe3ynbTaTel CBMAETENLCTBYIOT B NOnb3y abwo-
reHHOro NPOUCXOXACHUA MepuneHa Mennos.

NOP®UPUHBI

MopdmpuHel, B TOM YACcne UX KOMMNEKCbl C aMWUHOKUCNOTaMW, M MeTanno-
nopdwupuHbl ccnegoBanuck B naGopatopum npod. W.A. Eropoea B WHcTuTyTe
6uoxumum AH CCCP [31—33]. Heckonbko CNoB 0 KPUTEPUM NPOMCXOXKAEHWA
nopdupuHos.

Metoa WHAMKAUWW CNeaoBbIX KONWMECTB MEeTannonopdupuHOB OCHOBaH
Ha MOABNEHWW XapakTepHOW hnyopecueHuMn nocne AeMeTanNMpPOBaHWA WX
kucnoton. NpumeHeHne atoro Metoaa No3sonuno o6HapyXuTe mMetannonopdu-
PvHbI B MeTeopuTax, 06pa3uax NyHHOro rpyHTa v cnaduax cuctemMsl CeasuneHs,
KOTOpbie ABMNAKTCA HawbBonee APeBHUMWM M3 WM3BECTHbIX OCAfOYHbIX MOPOA Ha
3emne (3,3-3,7 mnpa. net). OBwMM CBOWCTBOM ANA MUIMEHTOB M3 3TUX
06bexTOB OKasanock NpeobnajaHve ANWHHOBONHOBOW NONOCH! W3Ny4YeHWdA B
cnekTpe nyopecueHunn ceobofHbIX ocHosaHuid (680—685 km) . ITo ceoicTBO
XapaKTepHO Take ANA NophUPUHOB, NOMyYeHHbIX B MOAENLHbLIX 3KCMNEPUMEH-
Tax no abuoreHHoMy cuHTesy. B To ke BpemA nopdmprHbl U3 XKKUBbIX OpraHna-
MOB U DCaA0YHbIX NOPOA (NO3AHWIA AOKeMBPUA — TPETWYHbIA NepuoA) NoKa-
3bIBaoT npeobnanaHe KOPOTKOBONHOBOW NONOCH! Many4eHuA npu 620—625 km
[31]. Takoe paznuuve B XxapakTepe CNeKTPOB NOCAeCBEYEHWA, BEPOATHO, MOXeT
CNY>UTb KPUTEPUEM MPOUCXOXKAEHWUA NOPMHUPUHOB B Mre0XMMUYECKMX 0 BbeK Tax.
3710 06CTOATENLCTBO M GbINO MONOXKEHO B OCHOBY WCCNEAOBaHWA, NPOBeaeHHOro
B WMHctutyTe Buoxumum AH CCCP. B kauecTee 061%eKTOB MCCNeAOBaHUA CNYyXu-
nu 06pasubl OBEHUNbHBIX NennoB BynKaHoB TATA u Ton6ayMk, ByNkaHUMYeCKue
6ombBbi 3TUX e ByNKaHos M npoba 3anonHWTENA 3IpyNTMBHOrO NOTOKAa BynKaHa
BeabIMAHHBLIW.

Ana 0BHapyeHWA NUrMeHTOB NPUMEHUNIn MeToa hnyopecueHTHOW 1 hocdo-
PECUEHTHOW CNeKTPOCKONWM, OCHOBaHHbIA Ha PErMCTPauMi NocnecBeveHA obny-
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YeHHBIX MOnNeKyn NophupuMHOB W UX MeTannokommnekcos. CnexTpel nocnecese-
yeHUA W BO36YXAEHWA nocneceeveHWA (NocnegHve COBNAAawT CO CNEKTPaMu
NOrNOLWEeHUA NIOMWHECUMPYIOWWX COeAMHEHWH) nonyueHbl Ha ochopockonm-
YECKOW YCTGHOBKE C MMNyNbCHbIM BO36yxaeHvem nocneceeyeHnA. YyseTem-
TeNbHOCTL METOA3 ANA UMHK-NpoTonopdvpuHa coctasnAer 107 M (bnyopec-
ueHunA) u 1071° M (docdopecueHuna) B pacTBope. CnexTpsl hochopecleHumnm
n Bo36yxaeHuAa octhopecueHuMn CcHUManu B cucTeme 3dup-neHTaH-aTaHon
(3:1:1) npv TemnepaType XWAKOro a3oTa B KBapuesom cocyae [broapa.
Haeeckwn nenna synkaHa TATA (npo6a 327) w BynkaHa TonBaynk B Konu-
yectee 600 r akcrparmposanu 72 4 cmecsto GeH3ona u metaHona (9:1) e anna-
parax Cokcnera (8 cneuwanbHO M3rOTOBNEHHbIX NOPUCTLIX CTEKNAHHBIX NaTpo-
Hax). B xonoctom OnbiTe MCNONb3OBaNW aHANOrMYHLIW NAaTPOH, 3anonHEeHHbIA
CTEeKNAHHLIMW Wapukamu. [AnA npegoTepalieHWA NabopaTtopHON KOHTaMUHaL WK
NPUMEHANUCE BCE MePbl NPeAOCTOPOXKHOCTH M WCMONB30BANUCL MeperHaHHble
pactBoputenn. OpraHuyeckue 3kcTpaxkTel coctasunu 0,063% (nenen BynkaHa
TatAa) w 0,032% (nenen Bynkana Tonb6auuk) B pacueTe Ha CyXyK HaBecky

I

ome
201
2
Puc. 10. CnexTpsl NOCNEcBEYEHUA NOPHUPUHOB W3
BynKaHu4eckoro nenna [31] )
1 — Bo3bywxaenue doctopecueHum Metan-
w ( nokomnnexcore; 2 — gnyopecueHuMA cBoboaHbIX
1 ocHoBammit  [nocne pemetannuposawdA); 3 —
ochopecueHUMA METANNO KOMMIEKCOB
0 1 3 1 1

500 600 700 Amm

nenna. MonyyeHHble 3KCTPaK Thl XpoMaTorpadvpoBan Ha KONOHKax aK TMBMPO-
BaHHoro (npu Temneparype 425 °C) cunukarenf. YacTs IKCTPaK TOB, pacTBOpU-
MYI0 B H-T@KCaHe, 3NUpoBany H-rekcaHom, rekcaHom-6eHsonom (1:1), 6exso-
nom, BeHsonom-acmpom (1:1), acdbmpom, 3acdmpom-meraHonom (1:1) M mera-
Honom. Ocratok, pacTRopuMbiv B BeHzone, pasfenAny Npv NOMOLLKW 3NHaLUK
uuknorekcaHom-6edzonom (1:1), Benwsonom, Gensonom-agmpom (1:1), 3acdwm-
pom, acupom-metaHonom (1:1) u mertaHonom. B anwarax GeHzona-aupa w
rexcaHa-benzona 6eino ob6Hapy»eHo nocneceeveHue, cosnagarowee c f-docdo-
pecueHunen meTtannonopduprHOB (M3nyveHne B KpacHoW obnactu cnexkTpa npu
680—710 Hm). B cnextpax Bo36ywaeHun cochopecueHuMm yKasaHHbix dpak-
unin Habrntoganace WWPOKaA nonoca B avanasoHe 550—585 km (puc. 10). AnnA
NOATBEPXKAEHWA NPUCYTCTBMA MeTannokKomnnekcos Bce octhopecunpyowme
dpakuMn obbeAMHUNN W AemeTannvMposBanM no metoay [ PoHWHrca ¢ HexkoTto-
pbiMU U3MeHeHUAMK. MurmeHTHbie (hpakuuW pacTeopAnK B 3tupe U BHOCUMAK
B NEAAHYH YKCYCHYI KUCNOTY, KOTOpY Hackiwanu 20 MMH CTpyein asoTa npwm
KOMHATHON Temnepatype). 3aTeM vYepe3d pacTsop nponyckanu raaooﬁpasubm
6po~mcn.m sopopoa. O6paboTky Benu 4 4 npu Temnepatype 50°C. 3arem
KuCAblA pacTeop pa3BaBnAnu BOAOW M 3KCTparuposank GeHsonom. VI3 Geusona
NUIFMEHTL! U3BneKanu nNpu nomowm B H. conAHOW KucnoTel. 3arem 06a KUCNbIX
pacTBOpa 06beAMHANM, Heli TPANM30BANKM YKCYCHOKUCNLIM HaTPUeM W 3KCTParu-
poBanv 3chupom. IDUPHLIA IKCTPAKT NPOMbIBANK BOAOW, ynapueanu B BaKyyme
M CyXOi OCTaToK PAacCTBOPANM B aTaHone. ATaHONbHLIW PACTBOP NO Ka3an Hanuuue
thnyopecueHuun, TUNMYHOI ANA cBOGOAHBIX OCHOBaHWi nopdmupuHos (620 u
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680 HM) c npeobnanaHwem ANWHHOBOMHOBOWM NONOCsI ManyyeHnA (cm. puc. 10) .
MonyueHHsble cBoBoaHbIE OCHOBaHWA 0bpabaTeiBanu aanee B negAHOW YKCYCHOW
KMCNOTE B MNPWUCYTCTBMM YKCYCHOKWCNOro uMHKa npu Ttemnepatype 118 S
(1 4). Kucnei pactBop oxnaxaanu, pasbaBnAnM BOAOW W 3IKCTParvpoBanu
3atmpom wnu BeHsonom. IKETpakT npombiBanu 6 H. CONAHOW KWUCNOTOW, BOAON
v ynapueanu B Bakyyme. Cnektpel ctocdopecueHumn u Bo36yxaeHua docdo-
pecueHuMn 3TOr0 IKcTpakTa (B cucTeme acmp-H-NEHTaW-3TanoH) coenanu co
CreKTPaMiu UMHK-MPoToNopduprUHa, MONYyYeHHOTro MO TOK e CXeme u2 npoTto-
remuHa (puc. 11),

Tak Kak AemerannMpoBaHue No MeToAy POHWHICa Bbi3blBaeT NOBOUHLIE AB-
neHWA (4acTWYHaR AECTPYKUVA monekyrn, GpoMUpOBaHue NUPPONbHLIX KOMel,
OKMWCNEHWe) , ANA 3Toi uenu Beinv ucnonssoeaHsl 96%-HaA cepHaA M meTuncep-
HaA kucnoThl. Pocchopecumpyrolime NUrMeHTHble MpakyuMn pacTBOpPAnNU B 3dm-
pe v nocreneHHo pob6aenAnu kucnotTy A0 50%-HOW KOHuUeHTpauwv no obbemy
B NPUCYTCTBUM BOCCTaHoBMTenA (ruapasvH-cynedart). 31oT MeTon NoaTsepann
npucyTCcTBME B Nenne MetannonopdupuHoB.

I;WJW
20F
Puc. 11. CneKTpbl nocneceeYeHUA Komnnekca
nopMpMHOB € uMHKOM (nenen Bynkawa
Tarta) [31)] Lar
1 — so36yxaenue cdocopecueHumn; 2 —
toccopecueHumn /
2
0 I I

500 600 ag  A,pm

OnA o6HapyxeHnA ceobopaHbIx (BeamerantHbix) opm nurmeHTos GeHson-
MEeTaHONbHbIE IKCTPaKThLl ynapueanu B BO3gyxe, PacTBOpAnw B 3dwmpe u nocne-
poBartensHo 3kctparuposany 3,5 H. u 6 H. conAHoW KucnoTol. Kucneie pacteo-
pel 06beanHANM, pazbasnAnu BOAOW, HEWTPaNWM30BanNU YKCYCHOKWCNoIM HaT-
pvemM u 3KcTparuposanu acupom. MonyyeHHsIW akcTpakT o6pabaTteiBany B Npu-
CYTCTBMM YKCYCHOrO UMHKaE, kak Bbino onucaHo Beiwe. Mocne Takon oBpaboTkwm
noABunack ochopecueHUUA, XapaKTepHaAa ANA UWWHK-NOpPHUPUHOBBIX KOMM-
neKcos.

CymmapHoe coaeprkaHue NUrMeHToB (B BuAe METanno KOMMNNEeKCos u caoﬁon-

HbIX OCHOBaHWi1) B nenne BynkaHa TATA cOCTaBNAET NPUMEPHO 5 107%%, npu-
4eM CBOGOAHBIE OCHOBAaHUA NpUCYTCTBYIOT B Konuuectse 3:107 1%, B nenne
BynkaHa Ton6aumk nopdmpuHel He 06Hapymenu, XOTA OHW MOTYT NPUCYTCTBO-
BaTh B Konuyectee meHee Yem 5°1071 %%, AHanu3auposaHHbie Npobbl nNennos
6bINW NPOBEPEeHLI TaK)XEe Ha COAEPKEHWE B HUX XNOPUHOB (AUrvAponopdmpwu-
HoB), KOTOpble npeo6nananT B NOYBaX W COBPEMEHHbIX OCAA04HbIX nopoAax;
NPy 3TOM XNOPWHbI He Bbinn 0BHapyXeHsb!.
_ Takum obpasom, xapakTep cnexkTpos dnyopecueHunn (npeoBnapaHve
B cnekTpax (nyopecueHuMn ANWHHOBONHOBOW MONOCLI M3NY4YEHUA), a TakKe
OTCYTCTBME XNOPUHOB B U3y4YeHHbIX 0Bpasuax nenna, CBUAETENbCTBYHOT B MONb3Yy
abuoreHHOTo NPOMCXOMABHUA Hal AeHHbIX B nenne nopdmpyHOB.



Komnnekcbi noptUHOB U aMUHO KMCNOT

Mpn nayyveHnM nopduprHOB, COAEPXKAWMXCA B OBEHWNBHOM nenne BynKaHa
TaTtAa 6bin0 06HapyxeHo, 4To pakumv, obnasaouimMe XapaKTePHOW ANA MeTan-
nonopcupvHoB 3-docdopecueHuneid, nocne KWCNOTHOrO TMAPONN3a NOKa3bIBa-
Y NONOKWUTENBHY ) PeakuMid C HUHITMAPUHOM Ha aMUHOKWCNOTel. B ruaponusa-
Tax BbinK HaWAEHblI FAWUWH, aNaHWH W rNyTaMUWHOBaA KwcnoTa, [nA akcnepu-
MEHTanbHOro MOATBEPXKAEHWMA BO3MOXXHOCTM 06pasoBaHUA B BYNKAHUYECKMX
nennax Takmx KomnnekcoB 6bin npoBeaeH ONUCAHHLIN HUKE MOAENbHbLIA ONbIT,

Menen BynkaHa TATA (npo6a 327, dpaxkumAa 100—200 mell) KONWMYECTBEHHD
3aKcTparvposanu cmeceto 6eHsona m metadona (9:1) w npokanusanm 10 y
npu Temnepatype 525°C ANA yAaneHWA COAEPXallerocA B HEM OpPraHUYecKoro
BewecTea. [lanee nenen cycrneHAWpoBanyi B BOAHOM PacTBOPe CMEcH aMWHO-
kucnot (50 r nenna, 100 mn pacTeopa BOCbMW aMWHOKWCNOT B KOHUEHTPauuu
5:10° M kawaan). B paboTe 6bina ucnonb3oBaHa cMeck L -aMMHOKMCNOT
thvpMbl PeaHan (NW3uH, apruHWH, NPOMWH, U30NEALUWH, TNUUUH, [-anaHwH, acna-
paruHOBaA W rayTamMuHOBaR KucnoTkl). CycneHano nepemMeLlmean Ha MarduT-
HOIt Mewanke v octasnAnn Ha 18 4 anA aacopbuun aMMHOKWCNOT. 3aTemM nenen
BblAENnANW UeHTpudyrMpoBaHueM u BbiCylWIMBanW nNpu Temnepatype 45°C.
BoicywuenHslit nenen cycnenavposanv aanee 8 200 mn 5°10™ M pacteopa npo-
TonopdwupuHa-9 B 6Gexzone. MNocne agcopbumw nurmeHTa nenen oTAenANW oT
PacTBOpUTENA WU CHOoBa BbicywmnBanu. MonyYeHHbIA MaTepyan HacsilWanv napamm
BOAbI A0 COCTOAHWA MaKCUManbHOW HackiWeHHOCTU. MOArOTORNEHHbIM TaKUM
cnocoBbom nenen uMen BnaxHocTs 8,2%, a MoneKynApHoe OTHOWeHWe NpoTonop-
thbvpuHa k amuHokucnotam coctaesnAno 1:40. lenen HarpeBanu B 3anaAHHbLIX
OTKauaHHbIX amnynax npv Temnepatype 96 ° C 240 . MapannentHo Bbin NocTas-
neH 3KCNepUMEHT ¢ HaBopPOM aMWHOKWCNOT U NpoTonopdhUPUHOM paszgensHo, a
TaK>Ke XON0oCTOM ONbIT (Ha YACTOTY peakTUEORB) .

Mo wucteuyeHun cpoka wHKyBauuu amnynbl OTKPLIBaNW W MNenen Hezameanu-
TenbHO 3KCTparvposany B annaparax Cokcnera azeoTponHbIMWM CMECAMM aleTo-
HUTpuna-Gexsona-Boasl (2,3:6,9:0,8) w 6ensona-metaHona (3:2). IKcTpaKThI
o6beavHANK, ynapusanu B BaKYyMe W CyXOW OCTAaroK PacTBOPRNM B W300KTa-
He. MonyyeHHbIA pacTBOp XpomaTtorpachvMpoBany Ha KONOHKaxX aKTUBWPOBaHHO-
ro cunuKarenA ¢ NPUMMEHEHWEM W300KTaHa, W300KTaHa-6eH3ona (1:1), BGeHaona,
6eHzona-achmpa (1:1): acpupa, 3acdwmpa-meradona (1:1) u meraHona. dnwatsl
aHanu3upoBanvM MeTofoMm (ochopPecUeHTHON CNeKTPOCKONMUU U FrMAPONM3oBanyv
B 3anaAHHbIX, OTKAYaHHbIX aMNynax B cucTeMe KOHUeHTpupoBakHaA HCl-negn-
Han CH3COOH (1:1) 24 u npu temnepatype 110°C. Kucnsie rugaponuvaats
pasbasnAnu BOAOW, 3KcTparvpoBanu 6BeH3onom, 3adupoMm W ynapueanu B Ba-
Kyyme pocyxa. Cyxon ocratok pactsopanu B 20%-HOM M30MnponaHone U aHanu-
3MpoBany¥ MeTOAOM BOCXOAALLEA TOHKOCNOWHOW xpomatorpadmu Ha NNacTuH-
Kax cwnydon € nNIOMWHECLEHTHBIM WHAWKATOPOM B cucTeme H-GyTaHon-
CH;COOH-sopa (4:1:5).

Y cTaHOBNEHO, YTo npoTonoptupuH-9 NPORBNAET 3HAYATENBHY I YCTOWYMBOCTb
WU paspywaertcA Toneko 5% OT WCXOAHOrO COAepKaHWA MUIrMeHTa B nenne.
MNpu atom B yCNOBWMAX 3KcnepumeHTa NPoOMCXOAWMT 06pasoBaHne KOMMNIEKCOB
npotonopduprMHa ¢ aMmMHOKMUCNOTamu. B coctase aTux KOMMNeKcoB obHapyxe-
HO 5 aMWHOKWCNOT-NM3WH, [-anaHWH, W30NeruUWH, NMPONUH W rNyTamMWHOBaR
Kucnota. AHanoruyHas TesgaeHunsa Habnoaanack W NpY NOBbILIEHMM TeMnepaty-
pbl uHKy6aumm (150°C, 120 4). OgHako B 3TOM Cry4ae B COCTaBe KOMMNNEKCOB
oTCyTCcTBOBan nNponwH. Ha xpomatorpammax Konu4yecTBeHHo npeobnapan
nu3nH. BepoATHO, 3Ta aMMHOKKWCNOTa (cogepalian pse amuHorpynnel) obna-
AaeT HauboNnsWWM CPOACTEOM K NPOTONOPMMUPWUHY W Y4acTBYeT B NepBMuYHbIX
peakuuAx 06pasoBaHnA NOPHMPUHO-MENTHUAHBIX KOMMNNEKCOB. B KOHTPONBHbLIX
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Puc. 12. CnexTpbl NIOMUHECUEHUWMK 1
nAremMeHToB, nol'ly"leHHbl)( B MOgensHOM
akcnepumeHTe [32]
PacteoO pnran b: 3MpP-H * neHT-
aH-abc - ataHon (3:1:1) 503
17 - Me'rannonopqmpuﬂ B onbiTe —_
¢ npotonopdupuHo M9 (Bo:ﬁynmeuue
tocdopecuerumu, Munyc 196°C) ;
MeTannonopdupuH B OnNbITe ¢ npo-
TonopthupurHom9 (thoctopecuerymn) ;
3 — cBoboAHOE OCHOBEHWE NWrMeHTa B
onbiTe ¢ XnopuHamu (dnyopecuenuma,
25° C)
Puc. 13. CnexTpbi 3neKTPOHHOro na-
pPamMarHUTHOrO Pe3oHaHca B MOAenbHOM
akcnepumenTe [32)
Papmocnextpometrp P3-1301; pa- 2
cteopuTens—Tonyon. 1 — Cu-nopdmpuH
B onbiTe ¢ NpoTonopgmpuHomM-9; 2 — 1o )
e, B ONbITE C XNOPUHAMK Ac.o.m.c.= 156

3KCNepPUMEeHTax yKasaHHbIe ABMEHWA He 0BHapysKeHbl, 8 Bo hpakuMAX, COOTBET-
CTBYIOWWUX rMopdupnHamM, HaWAeHbl TONMbKO CnejoBbie KOAWYecTBa rNyTaMWUHO-
BOW KWUCNOThI.

BTopan 0TMeyeHHaRA 3aKOHOMEPHOCTb — obBpasoBaHve mMeTannonophUpuHoE.
O6HapyxeHo, uto 10% nurmeHTa 06pasyeT MeTannoKOMMIEKCLl C XapaKTepHbI-
Mu cnexkTpamu docdopecuedumn (690 Hm) w Bo3By»aeHuA hochopecy eHunn
(5625, 560 Hm; puc. 12). MonyyeHHsbIe CNeKTpbl 3.N.p. PACTBOPOB METanNo Komn-
NeKCoB B TONyONne HanoOMWHanNW cnexkTpkl MeabTeTpadeHunnopgupuHa. B cnexr-
pax (pwc. 13) Habniopanack cynepcBepxToOHKanA CTPykTypa B o6nactm g, = 2,05,
CBA3aHHaA C B3aumojedcTBuemMm 30-3aneKTpoHa mMean C atomamu azota (wecTs
NUHUA ¢ pacwennedvem 15,6 3). Takum ob6pasom, B YCNOBMAX 3KCNEPMMEHTA
npovonopdupuH-9 o6pasyer KoMnnekc ¢ MeasHo.

Mony4eHHble B 3KCNepMMeHTE AaHHbIE NPeACTABNAIT UHTEpec B MNaHe nosHa-
HUA XMMWYECKOWN 3BONKOLMK Ha 3emne.

Mopthupunbl B By nikanuueckux Gombax'

WMayuanuce 6Gom6bi, cobpaHHble BO BpeMA W3BepXeHWA BynkaHa TATA B
1973 r. 1 n3sepxeHuA BynkaHa Ton6Gauwk B 1976 r. OqHoBpeMeHHO aHanWuau-
posancA obpa3sey, 0TOBPaHHLIA W3 3PYNTUBHOrO NOTOKA BynkaHa besbIMAHHBIA
8 1977 r. reonorom B.A. ByaHuKoBbIM.

O6pa3ubl BynkaHwyeckux Bomb npoTpaBnuBan ¢ NOBEPXHOCTU HACbILiEH-
HbIM pPacTBoOpoM xpomnuka B 96%-HON cepHOW KucnoTe 1 3ateM OTMbIBanu 6u-
AWCTMNAVMPOBAHHONW BOAOK 1 3ataHonoM. MoarotosneHHbI MaTepuan apobunu B

' No marepuanam [33].
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CTanbHOW MONMPOBAHHOW CTynike A0 pa3mepa Yactuy meHee 100 mew u 3kcTpa-
rupoeanu B annapatax Cokcnerta 72 4 a30TPOMHOW cMeckio xnopodopmMa 1 3Ta-
tHona (93:7). PacteopuTens OTTOHANKM NOA BAKYyMOM M CYXOW OpraHW4ecKui
OCTaToK noaBeprany onepauvv aemeTtannupoBaHuA. K 3TaHoneHOMy pacteopy
aKcTpakTa pobaepmAnu MetaHcynedokucnoty (po 50%-HoW KOHUeHTpauwu no
ofbeMy) , rmapaaun-cynstat u Harpesanu 1,5 4 npu vemnepatype 50 °C B ar-
mMocdepe a3oTa. 3aTeM pacTsop pasbaBnANM BoAOW M 3KCTparvposany aupom.
OdupHble 3KCTPaKTbl Mayyanu Ha cneKTpodnyopumetpe Xutaum MPF4. B cnek-
Tpe BO36yXaeHuA cnyopecueHuMn 3KcTpaxkTa M3 B6om6Eel BynkaHa Ton6auvk
HabnopancA makcumym B o6nactu nonocel Copa (400—410 HM) , xapakTepHbii
AnA cBOBOAHBLIX OCHOBaHWi NopduvpuHOB. [lnA NOATBEPAEGHWA NPUCYTCTBUA
nNophUPUHOB 3KCTPaKTsl oﬁgaﬁa*rhlaanu 8 cucteme CH; COOH— (CH; COO) ;Cu
(1 ¥ npu Temnepatype 120" C B 3anaAHHbIX OTKavaHHbIx amnynax). Mocne ox-
NaXKAeHWA PacTBOpbl 3KCTparupoBanu 3aupom. AHanua 3PUpHbIX 3KCTPAKTOB
Ha ¢docthopockonuueckoi yCTaHOBKE NOKa3an, YTo B cnekTpax BO36yKaeHUA
thocthopecueHumn (MuHyc 196°C) akcTpakToB M3 6oMBbl BynkaHa TonGauni

In
20t
Puc. 14. CnexTtpsl 8036yxaennA doctope-
cyeHuMn nopdupuHos u3 BomBer synkana Ton-
Gaunk nocne eseneHnA Cu®® aueTatHbiM METOAOM
w = (7) v cuHTeTmueckoro Cu-npotonoppupuHad (2)
[33]
PactBOopurens: 3dmp—H-rekcaH-ataHon
p {3:1:1), Temnepatypa muxyc 196°C
2
400 500 &00 700

A nm

umeloTcA nonockl npu 534 u 560 Hm (puc. 14), xapakTepHsie ana nopdupu-
HoB. Ha 3Tom ocHoBaHum Bbin caenaH BbIBOA, YTO B OBEHWNbHOW Gombe Bynka-
Ha Tonbayuk NpUCYTCTRYIOT MeTannonopupuHbl. YyuTbIBEA YyBCTBUTENLHOCTS
yCTaHOBKM M KonuuecTBo ob6pasua, B3ATOro ANA aHanwu3a, NpMMEPHOE Coaepa-
HWe NUrMeHTOB B BynKaHuWyeckoill 6ombe coctasuno 107%%. B 6ombe synKana
TATA ¥ 3pynNTUBHLIX NPoAYKTaxX BynkaHa bBe3biMAHHbLIA NnopdupuHbl He O6Ha-
PyXeHbl, XOTA OHU MOTNY NPUCYTCTBOBATb B KONUYecTse MeHee yem 5 - 107" 2%,

BbLICOKOMONEKYNAPHLIE MTETEPOATOMHbBIE COEAMHEHUWA

Mpu u3yyeHun BynKaHoreHHbix nophupuHos M.M1. Konechukos 3ameTtun,
YTO AaXe nocfle MCYepnbIBalOWEeR aKCTpakuun BeHaonom-meTadonom (9:1) B
fennax elle OCTATCA OKPaLUeHHbie OpraHuYeckue COeAMHeHWA, NepexoaAlume
e pacteop npu geicteuu 0,1 H. KOH. AHanua atux coeauHeHWW Ha KoONoHKe
cetdanexca G-50 nokaszan X NONMAMCNEPCHOCTL U HaNWuvMe pakuumK ¢ MoneKy-
nApHbiM Becom Gonee 10000. B npenapaTtax 3TMx coeAMHeHWI, BbieneHHbIX U3
nenna pynkara TATA, 6binn 06HapyxeHsl cBoBoaHele paaukans: [33]. 3roit pa-
60oTe NpeALLeCTBOBANM CleAyowme HabnioaeHUA.

1. KonuuecTso nopdmpuHoe B o6pasuyax nenna Npyv XpaHeHUW ero B TeueHue
3 net cHwkaetcA (107%% — onpepeneqwe 1975 r., 107'°% — onpepenenwe
1977 r.).

2. KonuyecTeo BeulecTea, M3BNaKaemMoe W3 nenna cmecsto BeH3sona ¢ MeTaHo-
nom (9:1), take cHmxaetca (0,063% — 1975 r.; 0,031% — 1977 r.).
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3. Heckonbko Bo3pacTaeT KOMWYECTBO BewecTsa, wasnexkaemoro 0,1 H.
pacteopom NaOH.

Nenen ana ananu3a B 1975 1 1977 rr. 66in oTo6paH U3 OAHOW U TON ke TeM-
HOW ByTbinu ¢ NpuTepTol NpoBKON, KoTopaA XpaHWfnack B xonoaunsHuke. Ta-
KHe YCNOBMA XPaHEHWA NO3BOAMNN WCKIOYWTb MOCTOPOHHEE BAWAHWE Ha 3a-
MeuyeHHble W3MeHeHUA (KOoTopble, BO3MOXHO ABNAKTCA Pe3yNneTaToM (hoToxu-
MUYECKUX U MUKPOBUONOrMYecKMX NPOLECCOB) M CAeNaTe NpeanonoXeHWe o
npucyTcTBun cBoboprbix pagukanoe. [InA nx oBHapy»eHUA nenen aKcTparvpo-
ganu 0,1 H. pacteopom NaOH. MNonyyeHHsd 3KCTPakT noakucnanu ao pH 45—
5,0 1 aMann3nMpoBanu B uennotaHoBOM Mello4Ke. 3aTeM IKCTPaKT ynapueanu B
BaKyyMme A0CyXd, W OCTaTOK MCCReaOoBanu Npv NOMOLWM pPaAnoCNeKTPoMeTpa
P3—-1301 oTpakaTensHOro TMnNa ¢ BbICOKOYAaCTOTHOW MOAYNALUEA MarHUTHOrO
nonA. CnexkTp cyxoro npenapara MoKasan CUHTAeTHLIR curHan ¢ g-thakrtopom,
6nu3akun K g-thakTopy ceobogHoro anekTpoHa (g-2,003) . Curnan xapaktepuay-
eT npucyTcTene cBoBOAHbIX paavkanos. KoHUEHTPaUWA napamarHUTHLIX LeH-
TPOB UMEET TOT e NOPAAOCK, 4TO U B Cny4ae NPUPOAHbLIX YrNepoACOAE PHKALLM X
COeAMHEHWIA — MenaHWHOB W rymMuHoBbix kucnot (107 cnuw/r). O6pasosatue
MenaHUHO-NoAo6HbIX nonumepoB Habnwpanock M B 3KcnepumeHTax no abuo-
reHHOMY CHMHTE3Yy, UMUTUPYIOWWX YCNOBUA HAa NPUMUTUBHOW 3emrie, Takue Mo-
nMmepsl, NO MHeHUo aBTopoB paboTtel [33], MoXHO paccmaTpuBaTh Kak CcBoe-
obpazHble MaTpuLbl, Ha KOTOPbLIX MOrnu copbupoBaTLCA M MNOABEPraThCA Adfb-
HeMLWEMY YCAOXHEHUIO BWUONOrnMYecku BaxcHble Monekynbl. B atoi cBA3n pans-
HeLwKne WCCNeAOBaHNA OPraHMYeCKMX MONEKYN B NPOAYKTaX U3BEPXEHWUA Byn-
KaHa npuobpeTaldT onpeneneNHoe 3HaueHwWe ANA pelleHWA BONPOCOB AobBuono-
rMYeCKOW IBONHOUMK.

JKCTPAKUWA BOAOCOLEPKAWWMWA PACTBOPUTENAMU

AMWUHOKWUCNOTBI

AHanu3 aMMHOKKCNOT NOCPeACTBOM xpomartorpacdum Ha Bymare, onucaHHbIA
80 BeeaeHwn, No3Bonun caenatk BbIBOA O HANWYMKM AMUHOKUCNOT B ByNKaHu4ec-
KoM nenne. MonyyeHHble faHMbIE Aany NPeAcTaBneHWe TONbKO O KayecTBeHHOM
cocTaBe aMWHOKMCNOT nenna BynkaHa TATA. Beneacteve HeaocTaTouHo Bbico-
KOW 4yBCTBUTENLHOCTM MeToaa xpomatorpadum Ha Bymare (pnA GenkoBbIx
aMUHOKMCIOT OHa HaxoanTcA B npegenax 0,2—5 - 107° r) u, kak 3to Bbino ycra-
HOBNEHO B AafbHeAleM, HU3KOro COAePKaHMA aMUHOKWUCIOT B nenne, 3TW AaH-
Hble 0 Ka4eCTBEHHOM COCTaBeé He ABNAMWCHL AOCTAaTOYHO NOMNHLIMU W, BEPOATHO,
HEAOCTATOYHO TOYHBIMKM B OTHOLUEHWUM uaeHTUdUKaumu. K Tomy e oboraileH-
HOCTb ByNKaHuyecKux MennoB HeopraHuYeckumu conAmu rpeboBana Tpyao-
eMKOit OYACTKM aHanuanpyemblx npob, yTo HenaberkHo NpMBOAMNO K MOTEPAM
aMWHOKWCNOT M CMIbHO 3aTPYAHAND aHanus.

MostoMy ans 6onee NONHOFO KavecTBEHHOTO M KONW4ECTBEHHOro aHanu3a
aMUHOKMWCNOT, COCTAB aMUHOKWCNOT NPOAYKTOB BYNKaHWYECKUX W3BEPMEHUI
Bb11 U3YyYEH C MOMOULLIO amMuHOoaHanw3aTopoB. Nepean paboTta B 3TOM Hanpas-
neHuu bbina npogenaHa Ha amuHoaHanusatope BuotpoHuk LC 40/0 (®Pl) c
4yBCTBUTENBHOCTHIO He Bbllle 1077 mona. Cneayrowwmii uukn paBoT No N3yueHNto
aMUHOKKWCNOT Nennoe 3aTux e BYNKaHOB NpoBoawuncA Ha Gonee 4yBCTBUTENb-
HOM aMuHoaHanusatope Qopym—500 (CWA).
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Wccnepnoeanue Ha aMmuHoananusatope Buorponuk

JKCTPaKUMA aMMHOKMWCNOT U3 NennoB Bynkawa TATA (npo6a 327) v Bynkaxa
Ton6awk (npo6a 15)' npoussoaunack cneaywowwmm nytem®: 250 r nenna 3a-
nunu 300 mn BoaHoro 80%-Horo pacTeopa 3TMNOBOro cnupTa (cBexeneperHaH-
HbIW; 3[4eck U fanee UCNONL30Banace TONbKO BUAWMCTMNNMPOBaHHAA BoAa) U KKU-
NATMAWM B TeveHdue 5 4. PacTeop npoduneTpoBanu OT MeXaHWYECKUX NpuMecei
(cteknAnHbA dunbTp N° 4) . Menen npombinu 100 mn sogHoro 80%-Horo pac-
TBOpa cnupTa. PacTeop u NPoMbIBHbIE KUAKOCTM 06BEAMHUAM U YNapunu Ao He-
6onsworo obvema Ha NNEHOYHOM wcnapuTene, a BbINABLWIA OCAAOK OTHUIb-
TpOBanM ¥ NpoMmeiny HebonslWwuM Konuvectsom BogHoro 80%-Horo pacTeopa
cnupta. OBveauHeHHble xuakocTu ynapunu. Ocagku, obpasoBaBluvecA npu
atom, (kenTei u3 nenna TATA u Geneii — u3 nenna Tonbauvka) pacTeBopWnu
B 6 Mn Boab! Kaxabih 1 nonyuunu pacteop 1 (Tata) u pacteop 2 (TonBaumk) .
1 Mn Kaxporo pacteopa pasbaewnu Boaon no obvema 2 mn (anA yaobeTea BBe-
AeHWA Npobbl B aMMHOaHanNW3aTop, Tak Kak 06bveM KannbpoBaHHOro KanunnApa
anA oTbopa npob Ha aHanu3 6bin 1 mMn) .

MonHeIA aHanW3 NpPoM3BOAMNM HA OBYX KONOHKAaxX: KWUCMble W HEMTPanbHble
aMUHOKMCNOTLI onpeaenAnu Ha bonswoi KonoHke (0,9 X b6 cm, KaTMOHUT—
AmuHekc UA—B), ocHoBHble — Ha cpeaHeit konoHke (0,9 X 23 cm, KaTMOHUT—
Xpomexkc UA-8). MNpu paBote ¢ KONoOHKaMK 30KaUWMK NPOU3BOANNK HATpPUMA-
UMTPaTHO-CONAHOKKUCNbIMK BythepHbIMu pacTBopamu (A, B, B, ') co CKOPOCTLH
80 mn/4, cKOpocTb NOAAYM HUHTMAPUHOBOro pacteopa coctasuna 40 mn/u.
Bydep A (0,2 . Na) umen pH 3,25; 6ycep 6 (0,2 H. Na) — 4,25; 6ydep B
(0,35 H. Na) — 5,28 u 6ydep I (0,7 n. Na) — 5,28. Mpu aHanuze KUcNbIX U
HEWTPanbHbIX aMUHOKWCNOT NpuMeHAnuck Gydepel A u 5, TemnepaTypa KONOH-
Ku Beina 65° C, BpemA 3noauuK (cooTeeTcTBEHHO AnA BydepoB A u 5) cocTasm-
no 57 u 97 muH. Mpu aHann3e OCHOBHbLIX aMUHOKKUENOT NpUMeHAnuck Bydepsl
B u I, TemnepaTtypa KonoHku Beina 50° C, Bpema 3nioaumumn anA oboux Gydepos
coctaBuno 80 MuH. [INA yCKOPEHWA BbIXOAA aprMHUHA UCNONbL30OBanNU ABYXCTY-
neHyaTyl 3nwauuio, nocnegHAn ctymeHs — 0,7 H. (Na) 6ydep. Peructpaumna
BCEX aMWHOKWCNOT (Kpome nponuHa) NPoU3BOAMNACE MPU ONTUYECKOW NIOTHO-
¢t 570 HM, perncTpauma NPonuHa — nNpu onTideckon nnotHocTu 440 Hm (apyran
nuHuA 3anuck) . CkopocTe aBuXeHUWA Bymarn Ha camonucue — 1 kneTka 3a
4,3 mMuH. Bpema BbIXxOAa aMUHOKWCIOT B cTaHaapTax u cnocob pacvera nuKoB
yKasaHbl Ha xpomatorpamme 1 (puc. 15) u xpomatorpamme 6 (puc. 20) . Beero
Ha 3TOM amuHoaHannzaTope Obino nonyveHo 19 xpomatorpamMm, B TOM Yichne
9 xpomMaTorpamm, OTHOCALWMXCA K XONOCTbIM ONbITam, He NOKa3aBLUMM Mpw-
CYTCTBUA aMWHOKWCNOT B aHanM3MpoBaHHbIX KOHTPONbHbIX npobax. Paccum-
TaHHbIA Ha OCHOBaHMM MONYYEHHBIX XPOMATOrpamMM, COCTaB aMUHOKWUCNOT (m
0BHapy>KeHHbIX aMMHOCaxapoB) WCCNeAOBaHHbLIX NENNoB NoKasaH 8 Tabn. 7.
Hu>ke npuBeaeHbl 3aMe4aHnA No OTAENbHBIM XPOMaTorpaMmmam,

Xpomatorpamma 1 (cm. puc. 15) — cTaHAapTHaA CMech HEUTPanbHbIX U KUC-
NbiXx aMMHOKMCNOT (copep)KaHMe KaKAOro KoMMOHeHTa coctasnAet 12 HM) .
W3 nepBOHaYanbHO NOMyYeHHbIX XpomMaTorpamMm nenna BynkaHoB TaAtAa u Ton-
BGayMK cneposano, 4to B npobax nenna cOAEPXKMTCA BECbMa Manoe KoNnu4ecTso
aMuHokucnort. MoatoMy 3tk aHanuasl 6biNM NOBTOPEHbI, HO YXXe € BONbLIMM

! Mpo6a 15 — nenen eynkana TonBaunmk, oToBpaHHbin 26 wona 1975 r. Ha CesepHom npo-
peiBe y | KoHyca.

*3peck ANA 3KcTpakumn (Tak e Kaxk W B cnyuae BymakHOW xpomatorpacduv) npume-
HANCA BOAHO-CMUPTOBOW PACTEOP B COOTBETCTBAWM C PEKOMEHAAUMeRd WCNoNb3OBaHHOM
HAMW MeToAuMKK, paspaboTaHHonm anA pacTeHud. B pansHedwem Gbin0 yCTaHOBNEHO, 4TO
ANFA N3BNEYEHUA AMUHOKUCNOT M3 BYNIKAHWYECKUX NEeNNOoB AOCTaTONHE 3KCTPaKUMA BOAOH,
6e3 NPUMEHEHWUA CNUPTA.
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Puc. 15. Xpomatorpamma 1 — cTaHAapTHAA CMECb HEMTPanbHbIX U KUCNbIX aMUHOKMCNOT
(conepxaHue kaxaoro KomnoHexnta (12 HM) )

1 — Acn — acnaparMHosaR kucnota; 2 — Tpe — TpeoHuH; 3 — Cep — cepuH; 4 — My —
rnyTamuHoBan kucnota; 5 — MNpo — nponuH (amuHokucnota) ; 6 — Mu — ravumH; 7 —
Ana-anaHuH; 8 — Lnuc — unctend; 9 — Ban — sanun; 70 — Met — meTvoHuH; 17 — WUnen —
n3aoneiunH; 12 — Neir — neiumnn; 13 — Tup — tupasud; 14 — Qen — deHunanadnH

93
8
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Puc. 16. Xpomatorpamma 2 — nenen synkana TATA (6e3 ruaponu3a)
YcnogHble 0603Ha4eHMA — cMm. puc. 15

570mm
Havano anaruia

Puc. 17. Xpomatorpamma 3 — nenen synkaHa TonBauuk (6e3 ruaponusa)
YcnosHele 0603HaYeHnA — CM. puc. 15



Havaro awaraia

Puc. 18. Xpomatorpamma 4 — nenen Bynkaxa TATA (c ruaponusom)
YcnoeHbie 0603HaYeHuA — cm. puc. 15

KOMNMYecTBOM nNenna (xpomaTtorpaMmma2 —nenen BynkaHa TATA, puc. 16 u xpo-
martorpamma 3 — nenen BynkaHa Ton6auvk, puc. 17) . B atux xpomaTtorpammax
COAePXKaTCA NUKKU, COOTBETCTBYIOLIME CNEAYIOWNWM aMUHOKUCIOTaM: acnaparu-
HOBaA KWUCNOTa, CepUH, TPEOHWH, MWUMH, anaHuH, usonedunH, nedumH (TaTA)
¥ TPEOHUH, CEPUH, FNUUMH, anaHuH (TonbBaumk) .

Xpomatorpamma 4 (puc. 18) — ananu3 rugponusata pacteopa 1. inA rugpo-
nu3a 1 mn 3atoro pacteopa ynapwnu, npununu 2 mn 5,7 H. HCI, npoaynu apro-
Hom, Harpesanu 20 ¥ npu TemnepaType 105°C, 3aTem ynapunu u pacTeopunu B
2 mn Boabl. Xpomatorpamma 5 (puc. 19) — aHanu3 ruaponu3arta pacteopa 2.
YcnoBWA ruaponn3a 3Toro pPacTsopa aHanoruyHel YCNOBMAMTUAPONK3a PacTeo-
pa 1. Xpomatorpamma 6 (puc. 20) — npumeHeHHaRA B 3Toi paBoTe cTaHAapPTHAA
CMeck OCHOBHbIX aMUHOKWUCNOT, COAePXAaLLAA TaK)Ke ABa aMWHOCaxapa: rMKo-
3aMWH W ranaKkTosamMuMH (copep)kaHue Kaxaoro KomnoHenta — 12 HM) . Xpoma-
Torpamma 7 (puc. 21) — aHanus Ha OCHOBHbIE aMMHOKUCNOTLI pacTeopa 1 (1 mn
pactsopa 1 + 1 mn Boasl) . Ha xpomaTorpamme HeT HA OAHOrO NKKa, COBNaaar-
Wero ¢ MMKamMM OCHOBHbIX @MWHOKWCIOT M aMUHOCaxapoB B craHaapte (Ha pu-
CYHKE YYaCTKW 3M0aumm 3TMX aMMHOKMCNOT, @ TakKe amuHocaxapos — AN u
FanN, oBBeaeHbl; NPUCYTCTBYIOT ABA HEM3BECTHLIX Nuka — X; 1 X, ). Xpomaro-
rpamma 8 (puc. 22) — aHanu3 Ha OCHOBHble aMUHOKUCNOTLI pacTeopa 2 (1 mn

Tabnuua 7
COMWIHHO AMWHOKWCNOT W @aMWHDCaxXapoB B nennax

Konusecteo amunokucnot (8 HaHomonax), akcTpa-

Haumenosanue npob rupoBanHeix Ha 250 r nenna

Acn Tpe Cep Fny | Npo lu | Ana

MNenen synkana TATA 6—7 6,5— 40 - - 28 17
(6e3 ruaponusa) 7.5

To e, ¢ ruaponNuaom 25 19 55 75 30 105 65
(pacTaop 1)

Menen seynkaxa Tonbauwnk - 4 20 - - 18 2
(6e3 ruaponunaa)

To »e, ¢ ruaponuiom 10 9 40 28 - 31 24
(pacTeop 2)

* PaccyvTaHbl NO KOHCTAHTaM anA rnoko3amuna (A) u ranaktoszamuna (6).

NMpumeyarnue. Acn — acnaparuHosar kvucnota, Tpe — tpeorun, Cep — cepwn, Mny —
rnytamuHosan kucnota, MNpo — nponud, Mnu — rnuumH, Ana — ananuH, Ban — sanuw,
WUneir — naoneiumn, NMed — nedumn, Tup — tupasun, Ped — denunananmy, Nz — nuaun,
Fue — rucTuauH, Apr — apruHuH.
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Puc. 19. Xpomarorpamma 5 — nenen Bynkana Tonbauuk (c ruaponuaom)
YcnosHbie 0603HaveHnA — cm. puc. 15

pactBopa 2 + 1 mn Boabl). HeT OCHOBHbIX @MMHOKWCNOT M aMMHOCaxapoB;
BpeMA BbixoAa nuka X,; cosnaaaeT ¢ X, (xpomatorpamma 7). Xpomatorpam-
ma 9 (puc. 23) — aHanu3 Ha OCHOBHBIE AMWHOKWUCAOTH! MMAPONK3aTa pacTeopa
2 (1 Mn pactBopa 2 ynapunu, npuaunm 2 mn pacTeopa 5,7 u. HCI, npoaynu ap-
roHoM, Harpesanu 20 u. npu Temnepatype 105°C, 3atem ynapunu pacTBop
AOCYXa W OCTaTOK pacTeopunu 8 2 mMn Bofsl) . Ocnosuue AMUHOKUCAOTH! W
amMuHocaxapa (y4acTku 3N0aumMmM OCHOBHbIX aMMHOKKCNOT, a Takoke NN u ManN
obBefeHbl) OTCyTCTBYIOT, HO OBOHapy)eHbl ABa HeW3BeCTHbIX nMuka Y, u Y,
pacnonoMXedHsie BONW3W  OCHOBHLIX amMuHokucnoT. Xpomatorpamma 10
(puc. 24) — aHanW3 Ha OCHOBHbIE aMWHOKMWCNOTBI rMaponu3ata pacteopa 1
(1 mn pacTeopa 1 ynapunu v ocTaTok rMAPONM30Bany B YCNOBMAX, ONMCaHHbIX
AnA xpomatorpammel 9) . TMCTUAWH, aPrMHWH 1M, BEPOATHO, NU3KH NPUCYTCTBYHOT
B CMefoBbIX KONMYeCTBax (y4acTOK 3nwauuuM nu3uHa nepekpbiBaeTCA HEM3BECT-
HbIM NUKOM Z, , BTOPOW HEW3BECTHBIN MUK Z, BbIXOAUT NOCNe NMKa aMMuaKa) .
Muku A u 6 cornaalnT No BpeMeHw BbIXOAR C rawKosamuHom (2-amuno-2-
peokcu-D-rnokosa) w ranaktosamMuHoM (2-amuHo-2-geokcu-D-ranaktosa) B
cTaHaapre.

Takum 0Bpa3zom, NONYYEHHLIE AaHHBIE CBMAEBTENLCTBYIOT O TOM, YTO B Nen-
nax npaKTUyYecKu OTCYTCTBYHOT aMWHOKMWCNOTbl OCHOBHOrMo XapakTepa (KDO-

Konuuecteo aMuHOKUCNoT (B vanomonax) , akcTparuposanueix Ha 250 1 nenna

Ban WUneia Nen Tup Den Nua | Tuc Apr A 13

= 5-6 45— - - = = = — =
K5

30 20 30 Cn. Cn 72* 36"

_ Ch _ _ _ _ _ _ — _
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KUCTEIE GMUKGNUEROITIS!

mﬁggggﬂ 3030 4954 71 85 99 135
Puc. 20. Xpomartorpamma 6 — cTaHpapTHad CMech OCHOBHbIX aMUHOKWCNOT M amuHoCca-
xapos (coaepaHue Kaxaoro KomnoHenta 12 HM)

1 — Tup — TMpasuH; 2 — ®ex — cheHunanannH; 3 — M N — rnwokoaamund; 4 — Fan N —
ranakto3amuH; 5 — Iluz — nn3uH; 6 — Muc — rucTuanH; 7 — Apr — apruHuH

NH,
X
X, ; e 570um
=
Mecmo
Jargayuu
%%ﬁa Mecma ~ Mecmo  Mecmo Apz

AIOTYUL  ISTTYLY  FAIOTY e
faNulgsN  Jus Tue

Puc. 21. Xpomarorpamma 7 —nenen synkava TATA (6e3 ruaponu3a)
AHanu3 Ha OCHOBHbIE aMUHOKWUCNOThI

Me cnepoB — cMm. xpomarorpammy 10) . OaHako pAAOM C yyacTkamK 3nwauuu
ITUX BMWHOKUCAOT HAXOAATCA Hen3BeCTHbIe Nuku X, X; wunu Yy, Y, wnn
Z,,Z,. Kpome Toro, Hu B 04HOK xpomaTtorpamme (c ruaponvsom u 6es rugpo-
nu3a) He OBHapy)KeH MUK, COOTBETCTBYIOLWMA UMCTEMHY, HO BCeraa NpucyT-
CTBYHT MUKW, BbIXOAALLME PaHbLie acnaparMHoBow KucnoTel (31 MuH), npu-
YeM [ABe OAMHAKOBbIEe anUKBOThI (¢ ruaponusom v 6e3 rnaponusa) AaT npu-
6NM3UTeNLHO pPaBHbIE MNOWEAW 3TUX NUKOB. Bo3moxHO, 3TM nNukK obycnos-
fieHbl UWCTEMHOBOW KWCNOTOW. 3amMeTHbie Ha XxpomarorpamMmax MenKue Kone-
6aHMA HyNEBOW NWUHWKM BbI3BaHbI BbICOKOW 4YYBCTBUTENbHOCTh npubopa. Pa-
60Ta Ha TaKOM BbLICOKOM YPOBHE YyBCTBUTENbHOCTM No3Bonwuna o6oiTuce Ges
AONONHWUTENBHOW onepauuv obecconuMBaHWA, CBA3aHHOW C BONLLUMMKM NOTEPAMM.

Otot aran paboTbl NO3BONUA cgenaTe BbLIBOA, YTO B nennax ByNKaHoB
TAtTA 1 Tonbawnk, HapAaAY CO ‘'cBOBOAHLIMWM' aMWUHOKWCNOTAaMW COAEPXKATCA
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Puc. 22. Xpomartorpamma 8 — nenen synkara TonBaunk (6e3 ruaponu3sal
AHanM3 Ha OCHOBHbIE BMUHOKMUCNOTSI

4,
570 m
Mecrma
Haryano — = IOayuY
dH AT Mecrmo Mecmo  Mecrg Apz

IAIAUYHE  ISIOTYLL III0TY
lalNu lanN  Au3 fue

Puc. 23. Xpomatorpamma 9 — nenen synkana Ton6auwik (c ruaponusom)
AHann3 Ha OCHOBHbIE AaMUHOKWUCNOTbI

"'cBA3aHHbIE" aMUHOKKUcNoThl. Kak BuaHo B Tabn. 7, B cnydae nenna BynKaHa
TATA, oHW cocToAT W3 15 amuHokucnot: Acn, Tpe, Cep, Fny, Mpo, Mnu, Ana,
Ban, Wnewn, Nen, Tup, ®en, Iuz, Muc, Apr, a B nenne BynkaHa TonBaunk w3
8 amuHokucnot: Acn, Tpe, Cep, Mny, Tnn, Ana, Unen, Nea.

"BbiKuBaHUE’’ OpraHWYecKUX COEAMHEHWA, CUHTE3MPOBaHHbLIX B YCNOBUAX
nennoBo-ra3oBOM Ty4u, B TOM 4YUCNe W TEPMWUYECKM HECTOMKWUX (Hanpumep,
HallaeHHaR B Nenne amMMHOKWUCNOTa TPeoHWH), MoxeT BbiTh 06bACHEHa MrHO-
BEHHBLIM BbLIBOAOM WX W3 cthepbl BeICOKMX Temnepatyp (cm. onucaHue pabotsi
BynKaHo-peaktopa 8 rn. |l). Mpeo6nagaHne B cocTaBe BYNKaHWYECKUX aMUHO-
KWUCNOT ravuMHa 1 anaHuHa (cm. Tabn. 7), xapaktepHoe AnA nabopaTopHbIX
ONbITOB MO CUHTE3Y aMWHOKWUCNOT, ABNAETCA aprymMeHTOM, CBUAETENbCTBYH-
wum 06 mx abuoreHHon npupoae. MNpeobnapaHve B BYNKaHW4ECKOM nenne
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Puc. 24. Xpomarorpamma 10 — nenen synkava TATA (c ruaponu3om)
A — rnioko3amuH; b — ranaktosamui; £, U Z, — HeMAEHTU(DUUM POBaHHBIE MUKW

aMWHOKWCNOT, HaxoAAWMXCA He B cBoBOAHOW, a B XWMMWYECKWU CBA3AHHOMN
thopme, COOTBETCTBYET Pe3ynbTaTaM M3YYeHWA COCTaBa aMMHOKMWCNOT B TaKux
HezeMHbIX 0BbeKTax, Kak, Hanpumep, MeTeopWuTbl. He WCKNKOYEHO, YTO 4acThk
CBA3aHHLIX aMUHOKMCNOT 06pa3yeT NenTUAHbIE COBAUHEHUA.

WccnenoBakne Ha amvuHoaHanu3satope [lopym

O6beKTamMmu UCCNefoOBaHUA CNYXWNKM Nennel BynkaHoB TATA (npo6a 327)
n Tonbaumk (npobei 10 u 19), wnaxkoBeie 6ombBoyku BynkaHa Tonbaunmk w
3anonHWTeNs arnomepaToBOrG MNOToKa BynKawa bessiMAHHBLIKA. OnucaHue npo-
661 327 nenna BynkaHa TATA MOMELWEHO B Hayane 3KcrnepuMeHTanbHOW 4acTu.
MNpoba 10 nenna BynkaHa Tonbauuk oTobpaHa 25 mwona 1975 r. y koHyca Ce-
BepHoOro npopeiga, npoba 19 orobpaHa B 3TOM e mecTe 2 aerycra 1975 r.

linakoBble BomBouku (1—2 cm B nonepeyHnke) 6bINM B3ATbI FEONOrom
A.N. Uwpynon B 1976 r. Bo BpeMA u3BepXeHUA BynkaHa Tonbauuk. C 3ton
UENbK HenocpeacTBeHHO B nennonaa B6nuM3nm koHyca Ha HhkHom npopbiBe
Bbina NocTaBneHa emKOCTh, NOKPbLITaA W3HYTPW cTexknoamansio, B naboparto-
puu oHa 6biNa NpesBAPUTENBHO TLATENbHO MPOMLITA XPOMOBOW CMECHIO U
3atem 6GuaucTunnuposaHHow Bogow. O6pa3subl M3 arnomepaToBOro NOTOKaA
BynkaHa be3biMAHHbIA Bbinu oTOBpaHel reonorom B.A. ByaHukoBbim 25—
26 mapTta 1977 r.

AmnHoananusatop [Hwopym (Durrum D-500, CLUA), Ha KoTopom aHanu-
3MpOBanUCck YKalaHHble Bbilwe Mpobbl, WMEN BbICOKYK YYBCTBMTENbHOCTL —
107'° monA. Bcero Ha 3TOM amMWUHOAHanNWaTope GwiNo NPOBEAEHO 3 uMKNa
pabor.

MepBbiH uMkn 3aknwyancA B aHanuse npob6 10 n 19 TtonbaymHckoro nen-
na. [InA v3Bne4eHWA aMUHOKUCNOT 3T Npobkl NoOABepranucs BOAHO-CNMPTO-
BOW, KWCNOTHOM WM HEATpanbHOW 3KCTpakuuwAm. BogHo-cnupToBaR ‘3kcTpak-
UMA NPOW3BOAMNACE B TEX e YCNOBMAX, KOTOPbIE ONWCaHbl NpW paboTe ¢ aHa-
nusatopom BuotpoHuk. AnA kucnotHoW 3kcTpakuwu 250 r nenna obpaboTa-
nm 0,1 H. conAaHoW kucnotor (pH 2) nNpu KoMHATHPW TemnepaTtype B Tewe-
HWe CYTOK, OT(MNLTpOBanW nenen W MPOMLINKM €ro KWUCNOTOW. ®uUNbTpaThl
ob6bearHUNM 1M ynapunu AOCYXa Ha poTauMoHHOM ucnaputene. Monyyunu macna-

40



1

7

g 3

1z

14

W
0

Puc. 25. M330>kMAKOCTHEA XPOMATOrpamma CMECH CTaH4apTHeIX aMWHokucnoT (B suae
TPUTOPALETUNbHBIX NPOU3BOAHBIX)
HanmeHosaHuA ammHokucnoT 1—14 cm. Ha puc. 15

HUCTBIN OCTAaTOK >KeNnToro useta. HeWTpanbHaA 3KCTpPakuWMA NpPoOM3BOAWMNACH
C 3TUM e KonuyecTtBom nenna: 250 r nenna o6paboranu 300 mn. 0,01 H
NH4HCO; (pH 7,2) B TeyeHwe cyToK NpW KOMHAaTHoOW Temnepatype. [Menen
OThMNLTPOBANK, NpoMmbinv, o6beaMHeHHbIE GUNLTPaTel ynapunu gocyxa. [lo-
NyYMnu Kpuctannuyecku ocapok Genoro useta. YacTe KaXAoro w3 BbiAeneH-
HbIX 3IKCTPAKTOB FuaponwusosBany. YcnoswA ruaponusa; 6 w. HCI, vemnepa-
Typa 120°C, BpemMA 24 y.

lMpu paccMmoTpeHun pe3ynbTaToB aHanu3a 3TUX 3IKCTPAKTOB W ruaponuia-
ToB ObHapy»unocs, 4To BO BCeEX CNy4aAX WMeETCA HecooTBeTCcTBMe B GanaH-
ce BewecTBa A0 W nocne aHanu3a. 3TO HECOOTBeTCTBME MOXKeT BbiTe 06bAC-
HEHO cneaylwwMmMKM o6cToATenscTBamu. [pW 3anucu pe3ynbTaToB aHanuia Ha
amuHoaHanusatope [opyM NWKW, COOTBETCTBYLIME Ka)XAOW aMWHOKWCNO-
T8, BbIXOAAT C TOMHOCTLIO A0 6 ¢. Ecnu NUK NOABNAETCA PaHbLLE WNW NOAKE
6 ¢ oT cTaHpapTHOro BpeMeHW, TO OH 3arWCbIBaeTCA Ha NeHTe, HO WHTerpaTop
ero He o6cyvThIBaeT, ne4ataetT Nponyck. Takum obpazom, Ha NeHTe camonuc-
Ua OKasanucb 3anucaHHbIMK ropasao Gonble nMKos, Yem oficuMTaHO MHTerpa-
TopoM. Ewe Gonee pasuTennHaA kKapTuHa Gbina 3amevyeHa mocne ruaponvaa
IKCTPAKTa: Ha MEHTEe 3anucaH Uenbld ““4acToKon” nMKos, HO OBGCYATAHO MEHb-
we, yem Ao ruaponvsa. Bce 3TO yKa3wiBaeT Ha TO, YTO B 3IKCTPaKTe NpUCYT-
CTBYIOT HUHTMAPWHNONOMWUTENbHBIE BewecTsa (amwuHbl), HO GonbWHCTBO
WX He ABNAKTCA NPUPOAHBLIMU X-aMUHOKWUCNOTaMK, Ha KOTopbIe BbiN 3anporpam-
MWpOBaH aHanuv3atop. B ycnoBWMAX ruaponvia 3TW BewecTBa npeTepnesawT
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Puc. 26. MasowmaKOCTHAR XPOMATOrpaMMa KUCNOTHOrO 3K- Puc. 27. Ta3oxuAKOCTHER XpOMaTOrpaMma BOQHO-CNMPTO-
cTPaKkTa nenna synkawa TonbGauuxk (npoba 19; rtpudrop- BOrO 3KCTPaKkTa nNenna BynkaHa Tonbauwuk (npoba 19; Tpu-
aUeTUNLHLIE NPOW3BOAHLIE) dHropateTUibHbie NPoWIBOaHbIE)




Puc. 28. Xpomatorpamma aMUHOKUCNOT U amu-
HoB nenna BynkaHa TATA (o6pazey 1), nony-
4YeHHanA Ha aMuHoaHanusaTope Qopym

7 — acnaparHoBam KWCNoTa; 2 — CEpHH;
3 — nponuk; 4 — ravHuuy; 5 — anavvH; 6 —
BanuH; 7 — u3onedumH; 8 — neAumH

Puc. 29. XpomaTtorpamMma aMUHOKUCTIOT M amu-
HOB nenna synkaHa TATA (o6pa3ey 2), nony-

YeHHaR Ha amMuHoaHanuzaTope [ pym
YcnosHeie 0603Ha4YeHUA — CM. puc. 28

v 7
¥
4 7
, iy
5 \) 5
7
. 78 - s 118
: |
! H‘AHH
ple—e | L | | 1 | 1 | JiE 1 I 1 L | | | J
10 20 30 40 50 50 70 80 mur 0 10 20 K1/ 4q &7/ &0 70

84 mur



| N

L JI 1 | I L 1 | =

) 10 20 30 40 50 60 70 B0 mur

Puc. 30. XpomaTorpamMma amMUHOKUCAQT M aMWHOB wnaxossix BomBouex Bynkawa Ton-
BawiK nONyuyeHHan Ha amMvuHoaHanuaatTope Liopym
1 — cepvH; 2 — ramumH; 3 — anaHuH

Kakue-T0O M3MEHEeHWA, MpesBpallalnTCA B ApPYrue COEAMHEHWA, KOTOpbiE TOXeE
MOryT 6hiTe aMuHamu. [o3TOMy Hanuuue amuHOKMCNOT GbINO NpoBepeHo
TaKXe W ApYrMM METOAO0M, 3 MMEHHO [a3oXWAKOCTHOW XpOMaTorpagmen.
[na atoro 6bin ocywecTsned Bropoi umkn paboT. Beina nposeaeHa ewe pa3
BOAHO-CMUPTOBAaA W KWUCNOTHAA 3KcTpakuuA nenna Tonbauuka (npob6a 19),
33TeM 4aCTh KaXKAOrO M3 3TUX ABYX 3KCTPaKTOB BBEJEHa B aMWHOKMUCNOTHLIA
aHanwW3aTop, a APyraA 4YacTe (B BMAE TPUGTOPAULETUNLHLIX NPOU3BOAHBLIX) —
B ras’oMuaKOoCTHOW xpomatorpad. M3 ras’oxuAKOCTHbIX Xpomarorpamm, no-
NyyeHHBIX NpW 3TOM Ha xpomatorpage Varian-2100 (CWA) Ha Hocutene
OV 101 (puc. 25—27), BuaHO, 4TO B aHaNU3MPOBaHHbLIX 3KcTpakTax Tonba-
YMHCKOro nenna coaepxutcA BGonbwe 50 opraHuYecKux coeauHeHWn. AMWUHO-
KWMCNOTbl B 3TUX 3KCTpaKTax WAEHTUDWUWPOBaHbLI HeyBepeHHo (HekoTopeie
NMKK BNM3KKM K MONOMXEHWK CTaHAaPTHbIX aMWHOKMWCNOT, HO He COBNajalT
TOYHO) . AHanu3 ¢ NOMOWLK TOHKOCNOWHOM Xpomartorpadvu Ha cunukarene
NAHCUNbHLIX (AMMeTUNaMUHOHATaNUH-5-CynbhoHWNBHLIX) NPOM3BOAHBLIX NOAT-
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BePAWUN, YTO PAA 3TUX MUKOB HE OTHOCUTCA K aMmuMHOKWCNoTam. JNokanu3aumwo
ABHCMNAMWHOKWUCNOT OMNPeAenAldT Ha XPoOMarorpamme nNo ux coBCTBEHHOM
thnyopecuenuvm B ynb'rpagauomne npu AnvHe BonHbl 360 HM — uyscTeBUTENb-
HocTe atoro metopa 107 " mona) [17]. MonyueHHble AaHHbIE NOCNYXWAW OC-
HOBaHWEM ANA NPOBEAEHWA AaNbHEWLMX WCCNEeAOBaHMW Ha amMMHOaHanW3aTo-
pe [wopym. B kayecTBe 06beKTOB aHanu3a Ha 3ToM, TpeTbem, 3Tane paboTel
cnyxunu 2 o6pasua nenna BynkaHa TATA (u3eepxenve 1973 r.) v wnaxo-
Bbie GomBouku synkaHa TonBayuk! .

25 r kaxgoro U3 ykKasaHHbiX 06pa3uoB 6Gbin¥ NOABEPrHYThI BOAHO-CMWD-
TOBOW 3KCTPaKuWn B YCNOBWAX, aHaNOTW4HbIX ONWCAHHLIM Bbilwe (paspen
o pabote c aHanu3atopoM BuoTpoHuk) . MonyyeHHsle NPYU 3TOM XpPOMATOrpam-
Mbl ANA ABYX pa3Heix 06pa3uoB nenna Bynkava TATA (puc. 28 u 29) noka-
3bIBAlOT OAWHAKOBLIA COCTaB aMMHOKMWCNOT. B KaXaoM M3 HUX 06GHapy»eHbl
BOCEMb AMWHOKWCNOT: acNaparvHoBas KMWCNOTa, CEPUH, NPONWH, TAWMUMH, ana-
HViH, BanuH, waoneiuvH W neiunH. Xpomatorpamma Ha puc. 30, 3aperucTpupo-
BaBLIaR aMMHOKMCNOTHI B wWnakoBbiX Bomboukax BynkaHa Tonbauuk, cBu-
AETEeNbCTBYET O HanWy TPeX aMWHOKWMCNOT — CepuHa, TNWUWHE W anaHwHa.
PesynbTtaThl 3TMX aHanu3oB 6biNWM NOATBEPXAEHbI C NMOMOLLLID TOHKOCNOWHON
Xpomatorpauu paHcMnbHbIX NPOM3BOAHBIX.

Beiwe BbINO YyNnOMAHYTO, 4TO B Mmennax obHapy»keHO GonblLIOE KOMNWYecT-
BO HWHMMAPWUHNONOMWUTENbHLIX COEAMHEHMIH, KOTOpkIe HE ABNAKTCA aMWHO-
KWCNOTaMKu, HO npeacTaBnAlT cobor amuHbi, OHW cBMAETENLCTBYHOT O MpPO-
TeKaHUM B BYNKAHWYECKUX ABNEHUAX, Hanpumep, B NENNOBO-Ta30BOW Tyue
M3BEPXEHUA, CUHTETUYECKUX NPOLECCOB.

AMMHOCAXAPA

OHu 6biNK HailaeHbl B FMAPONM3aTe BOAHO-CNUPTOBON BbITAXKW, MNONYYEH-
HOW W3 nenna BynkaHa TATA, NpU WCCNeAOBaHWM ee aMWHOKWUCMOTHOrO cOC-
TaBa Ha amuHoaHanu3aTope BuoTpoHuk (cm. c. 49). CnepoBaTtensHo, aMWHO-
caxapa HaxoAATCA B nenne He B cBoboaHOW dopme. Tpu onpeaeneHnn Ha ITOM
amMMHOaHanW3aTope COCTaBa YKasaHHOro ruaponuiarta 6Geinu o6Hapy»keHbl ABa
nMKa (cMm. puc. 24) : No BpeMeHW BbIXOAA OHW COOTBETCTBYHOT 2-aMUHO-2-AE0K-
cu-D-rnokose U 2-amuHO-2-peokcu-D-ranaktose. CneayeT OTMETUTL, 4TO, Kak
NOKasbiBaeT ONbLIT WAEHTUMWKALWMM reKCo3aMWHOB (B ruaponusatax rnuMKo-
nNpoTeMHoB) , 06blYHbLIE aMWHOKMCNOTHI, BXOAAWME B cocTae Genka, He Mewa-
0T MABHTU(KUKALMKM reKco3amMuHOB. KonuyecTBO amuHOCaxapoB, BbipaXKeHHOe
B cBo60AHOW (hOpMe M paccyMTaHHOE MO AaHHLIM aHanNW3a Ha amMUHOaHanusa-
Tope BuoTpoHMK, cocTaBuno AnA rnoKo3amuHa 72 HM W ANA ranakTo3amu-
Ha — 36 Hm B 250 r nenna BynkaHa TATA (cMm, Tabn. 7).

YrneEeBOAb!

Ewe Ha nepBoHayanbHOM 3Tane M3y4eHWA nenna synkaHa TATA 8 CaxKHUW
BbINO 2amMeyeHo, 4TO BOAHBbIE BLITAXKMW Menna BOCCTAHABNUBAKT peareHT Pe-
nuHra. 31o 06CTOATENLCTBO CBMAETENLCTBOBANO O Hanu4yuM B Nenne peayunpyro-
WHX OpraHUYecKux COGAMHEHHFL BOSMO)KHO, 4YTO BOCCTaHOBNeHWe mMeau B XXuUa-
KocTM ®denvHra NPOMCXOAMNO 3a CcHeT anbaeruaos (Hanpumep, BaHWNWHa),
NPUCYTCTBUE KOTOpbIX B nenne 6Gbino 3ameyeHO OPraHoONENTUYECKW; OHO Mor-
N0 NPOMCX0AUTHL M 33 CYeT caxapos. C uensi BbIACHEHWA 3TOro Bonpoca B WH-

! lWnakossie BomBoukK OTOBPaHI NP W3BepXeHUU Bynkana TonBaunk 23 ceHTabpA 1975,
Ha K)xHOM npopsise,
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ctutyte buoxumun AH CCCP nposoagunca aHanua npo6 nenna synkaHos TATA
u Tonbaunk U ruaponu3aToB aTux nNpob Npu NOMOWM MeToAa XpomaTorpaduu
Ha Bymare. B BOAHBIX BLITAXKAX 3TUX MENNOB, @ TAKXE B UX ruaponu3artax
6binM 06Hapy»eHbl YrnesoAbl, B YacTHOCTM rNWKo3a M apabuHoza (ycTHoe
coobuweHue W.3. CeprueHko) . '

OCHOBAHWA HYKNEWHOBLIX KWCNOT

MepBbiM WAromM B HanpaBneHWW WM3y4YeHWA cocTaBa a30TCOAEpPXalWMX LMK-
NOB HYKNEOTWAHOTO XapakTepa, NPUCYTCTBYIOWMWX B BYNKaHUYECKWUX Mer-
nax, 6eln0 onpegeneHWe ux B nenne BynKaHa TATA ¢ NOMOLLLK TOHKOCNOW-
Hou xpomaTorpadmu. O6beK TOM UccneaoBaHUA Cnyxun obpaseu nenna BynKaHa
TatAa (npoBa 327). Huxe onucaHbl 3Tankl NPOBEAEHHON 3KCNEePUMeHTanbHOM pa-
60Tbl — 3IKCTPaKUMA nNenna v xpomatorpacvA ero BOAHOMO 3KCTPaKTa.

BoaHaa akcTpakuwA, Ikcrpakyua nenna. 1 Kr nenna 3sackiNanu
B cocyA emkocTbio 3 n v 3anunu 500 mn AWCTUNNUPOBaAHHOW BOAbI. JKCTpPaK-
UMK HYKNEOTWAHOro Marepuana Benn BCTPAXMBAHMEM EMKOCTH B TeyeHue
cyTok. [MonyyeHHsbi 3KCTPakT npodwnbTpoBanu uepe3 BOPOHKY BroxHepa
e Gymamrlhlm ¢unsTpoMm, npomeini 100 mMn BoAbl W ynapunu npu Temnepa-
Type 45— 50°C B Toke BO3AyXa, NPOGUNLTPOBAHHOrO Yepe3 MNOTHbIA BaTHbIN
t¢unbTp. Ynapueanuwe 3aHAno npumepHo 10 4. Mo mepe ynapusBaHWA Bbl-
nan 6enel 0CaA0K, KOTOPbIA OTHUABTPOBANWU, NPOMbINK ANCTUNNUPOBAHHON
Boaon W Bbicywwunu. Ocagok cobupanu nopuvMAmK, kKorAa obbem 3kcTpaxTa
coctagun 100 mn, 10 mn 1 1 mn. Mocne AONONHWUTENLHOTO  YNapvBaHWA W
UNLTPOBaHWA 3KCTPaKT HaHecNU Ha xpomaTorpaduyeckyl bBymary Barmad
3MM (AHrnuAa) u xpomarorpadumpoBany B pacTBOpe W30TPONUNOBLIA CNUPT:
11 1. HCI: Bopa (170 : 45 : 35).

KucnotHan 3akcTpakuwunAa., [poskcTparupoBaHHblA BOAOW nenen
zanunu 500 mn 0,1 H HCI 1 npoBoannK akcTpakumio, kak BbIN0 onucaHo Belwe.
dunstpaT umen pH 5. Beina nposeaeHa AONONHMTENbHAA IKCTPAKUWA CONAHOM
wucnoton (0,5 H. HCI, 300 mn) . 3kcTpakThi 06bLEAMHMAN W yNapunu B TOKE
Bo3ayxa npu Temneparype 50°C. Monyuunu BONbLLIOE KONWYECTBO TEMHO-HEN-
Toro eneobpasHoro ocagka. [loaBeprHyTb ero HenocpeACTBEHHO XpomaTto-
rpachum Bbino Hens3A, No3tomy Gbina caenaHa monsiTka copbupoBath ocHOBa-
HWA, €CNW OHW TaM WMenuch, Ha kaTuoHoobmeHHuke [layaxc 50, 400 mew
(mPl’) a TaKe MpoBecTu WECTKWUA KWUCNOTHBIA ruaponus ocagka 57%-How
XNOPHOW KWCNOTOW (100 1 4). Takan obpaborka cnocobcTeyeT oyucTke
a30TUCTbIX OCHOBAHWA OT YrNeBOAOB W PAAA APYrUX OPraHWYecKUX Ccoeam-
HeHnuwid. OgHaKo 3Tk ABe NPOUEAYPbl He MO3BONWAWU NONY4YUTL MPUTOAHYIO ANA
Xpomatorpagmu BbITAXKKY: KONOHKAa € WOHOOGMEHHWKOM 6bicTpo 3abuBa-
nace TeMHbIM BELLECTBOM Menna, a Nocne KUCNOTHOrO rMAponu3a »enezoob-
pa3HaA KOHCWUCTEHUWMA 3KCTpaKTa He ucye3ana. B ceA3w ¢ aTUM xpomarorpacu-
YyeckoMy uccneaoBaHuio Bbin NOABEPrHYT NULLL BOAHLIW 3KCTPaKT nenna.

Xpomarozpadhus eodHo20 3KkcTpakta. BHavane xpomartorpaguio sBoaHOM
BbiTAXXKW NposBoaunn Ha bymare (sBatmaH 3MM), nockonbky Ha nnacTuHKe
C TOHKWM CNOEM Uenmnno3dbl CNOXHO xpOMaTorpadJHpoBaTb 3KCTPaKThl, CO-
Aepxawme MHoro npumeceu B TOM uucne conen. Xpomarorpacduiwo senu 14 4
npu Temneparype 25°C B xpomaTorpacduyeckoil Kamepe C PacTBOpPUTENEM —
“3onponaHon: KoHueHTpupoBawHaR HCl: Boaa, B cooTHoweHnn 170 : 45 : 35,
Mo okoHYaHWM xpomatorpadmu oTmedanu nornowamwme B yneTpacduonere
(253 Hm, yneTpaxemuckon Bpymbepra) 3oHel (puc. 31). 3Tu 30HbI Bbipe3a-
M C XPOMaTOrpammel W antouporanu "ckaneisaduem’’ 1 mn 0,1 H, HCI. 3atem
CHMManW cnekTpsl 3anwatos. locne 3Toro 3nwarthkl ynapuBanu W pexpomarto-
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Puc, 31, Bymaxnan xpomaTorpamMa BOAHOTO 3KCTPAKTA nenna synkaHa TATA
1,11, 11l — Y®-nornowato wme 30HbI

Puc. 32. BymaxHan xpomatorpamma (BTOpU4HAA) HYKNEOTMAHOrO MaTepuana nenna syn-
KaHa TATA
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Puc. 33. BymaxxHan xpomatorpaMma (TpeTM4Han) HyKneoTMaHOro maTepuana nenna Byn-
wanwa TATA
/(1) ... 1 (1) — Homepa nATeH Ha xpomaTtorpamme (cm, puc. 32); OAHK-unameuay-
anbHble Ae3oKCcMpW BOHyKNerMHOBbIE KUCNOThI, NpUMMEHeHHble B KaveCTBe ‘‘cBuaeTenen’’
MyHkTHpom 0BBEAEBHO NONOMEHUE YPEUWNE Ha XPOMaTorpamme

Puc. 34. CnexTpbl ONTUYECKOro MOTNOWEHUA TPeX OCHOBHBIX KOMMNOHEHTOB HyKNeoTwa-
HOro xapakTepa nenna Bynkawa TATA

1{1), 1(3), (1) — HOMepa CNEKTPOB, COOTBETCTBYIOWMX 3NI0ATAM, BbIAENEHHBIM
nNpM TpeTben pexpomatorpapuu {cm. puc. 33)
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Puc. 35. CTPYKTYpbl NUPMMUAMHOB W NYPMHOB (B TOM WACNE BYNKBHOreHHbIX HYKNeoTHa-
HbIX OCHOBAHWA)

| — nupamupaun; 1l — ypaumn; Il — tamun; IV — nypun; V — agednn; VI — ryauun;
Vil — kcaHTuH

rpadMpoBanu nNyTeM TOHKOCNOWHOW XpoOmartorpacdvy Ha CTEKNAHHbLIX NAACTUH-
kax ¢ uenmonoszon (Filtras, TAP) B wenoyHoM pacTBOpWuTEne H-6yTaHon:
Bopa: 25%-Heit ammwuak (60 :10:0,1), 8 Teuenne 6 4. [InA npuroToBneHUA
NNacTUHOK HaBECKY CYXOW UEN/ono3ssi CyCneHAWPOBanW 1 4 B AWCTUANMPO-
BaHHOW BOAe M3 pacyeta 2 r cyxoW uennwonossl B 20 mn cycneHsuu, nocne
yero paBHOMepHO pasnueanu Ha crtekno (5 X 24 cm). Xpomatorpammsl npo-
cmatpusanu B ynbTpacduonete, Y®-nornowawwme 30Hbl (puc. 32) cyvwanu
B cTeknAHHble KonoHku (0,5 X 3 cm) w 3anouposann 1,5 mn 0,1 1 HCI B Te-
yeHue 3 4. KOHTpOnem cny»WT y4acTOK Uennonossl co cBoBoAHOM NONOCHI
Ha xpomartorpamme. [poTWMB 3TOro KOHTPONA GbINKM CHATBI CMEKTpsl NOrno-
WweHwA anatoB Y®-nornowarnwmx 30H. Inwatel BHOBe GbinM ynapeHsl B To-
Ke BO3AyXa W pexpomatorpadvpoBaHbl B KWCNOM pacTeopuTtene (xpomaro-
rpaMma nokasaHa Ha puc. 33). Bwinu CHATeI cnekTpel 3naroB Y®-norno-
LWAWMKX 30H U MO HAM NOCTPOEHbI FPadMKKU CMEeKTPOB TPEX OCHOBHBLIX KOM-

Ta6nuya 8
XpomartorpacthM4ecKan W CNeKTpansHan
XapaKkTepMCTUKK HYKNeOTUAHOro maTepuana
nenna synkasa TATA

Xpomatorpadm- |AnuHa son- | AnuHa son- ([CoOTHOWeEHWe oNTUYeCKOro
egm':;;m“ WeCKB8A MOABWK- |Hbl B HAHO- |HbI B HAHO- |NOrNOWEHWA
HYKNBOTHA- HocTe Ry MeTpax, Co- | MeTpax, co-
Helfl MaTepH- OTBETCTBYIO- OTBETCTBY 0
P 3 WaA MaKCH- WanR MUHKU-
Wbl nocne Rre MYMY ONTU- | MYMY Of- (X, Mgy Aggp Agrg Aage Aggo
TpeTsed pex- wienoy- | A _a KWC-| YECKOro No- | THNeCKOro
pomarorpa- HOWM NOW cuc- |FNOWEHWA  |Rornouwe- R
dom (caa, cucTe- |Teme (Aneaxce) HUA (Apgpn)
puc, 33) Mt
3nioar 1(1) 0,305 0,605 259-260 228-229 0,27048 0,83 0,71 0,26 0,09
3moar 1(3) 0,184 0,555 255—-256 231 0,46 0,60 0,96 0,62 0,25 0,03
3nwar 11{1) 0272 0,675 255 228-229 0,230541,100,400,16 0,02
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NOHEHTOB HyKneoTuaHoro xapaktepa (puc. 34). lNo 3TUM cnexkTpam paccyu-
TaHbl CNeKTpaneHble OTHOWEHWA, KOTOPbIE ABNAKTCA XapakTepucTUKaMu
3TUX KOMMOHEHTOB. 3HayeHWA R, 3TMX COBAWHEHWA NpW XpOMaTtorpapuu B
ABYX CUCTeMax pacTBOpWTenei npueeAeHel B Tabn. 8. MMonyuyeHHbie 3Kcnepw-
MeHTanbHbIe AaHHblE NO3BOMWUIW MNPUATH K 3aKIKOYEHUKD, Y4TO B MNENne Byf-
KaHa TATA WMEETCR HYKNEOTUAHLIA MaTepuan B KOMWYectae npumepHo 1 mr
Ha KWnorpamm nenna.

Mo cnexkTpanbHbIM XapakTepucTMKam W xpomaTtorpadMyecKon NoaBMK-
HOCTK MOMXHO BbIAENUTE 3 HYKNEOTWAHBIX (DPaKuWM, KOTOPbIE, NO-BUAWMO-
MYy, ABNAIOTCA MPOW3BOAHLIMWM MUPUMWAMHA W CTOAT BNMXKE BCEro K aHano-
ram (npow3BoaHbIM) ypaumna (cnexTpanbHbie XapakKTEePUCTMKW MNOMELLEHBb!
B Tabn. 8) wnu ABNAKTCA NPOAYKTamMM O4YEHb CWUNbHOW [erpajauun afeHuHa
UMW FyaHWHa.

B 1981 r. 8 WUuctutyTe Buoxumun AH CCCP 6bino nposeaeHo onpeaene-
HWE OCHOBaHWA HYKNEWHOBbLIX KWCNOT, cofepxawuxcA B nennax u Bombax
BynkaHoB Ton6aumk u TaTtA (ycTtHoe coobwenue [.A. JlaspeHnTeeBa). AnA
BbIlENEHWUA 3TUX OCHOBaHWA BbINW WUCNONb30BaHbl WOHUTLI. B pesynsTate wuc-
cnepoBaHWA BbINK MABHTUMWMLMPOBaHLI CNEAYIOLME OCHOBAHWA: ypauun B Bom-
6ax BynkaHa Tonbauuk, u ypauwn, TUMWH W FyaHuH B nenne synkaHa TATA.
Kpome TOro, B 3tux npobax oBHapy»XeH KCaHTWH, He BXOAAWMA B COCTEB
HYKNeuHoBbIX Kucnot. O6HapyxXeHHsIeé B MCCnegoBaHHbiXx Npobax BeHWNb-
HOroO nenna NPou3BOAHLIE MUPUMUAMHAE W NypuHa BXOAAT B coctae JHK (Tu-
MUH, ryaHuH) u PHK (ypauun, ryaHuH). CTpyKTypbl yKa3aHHbIX OCHOBaHWW
(I-=VI1l) noka3zaHel Ha puc. 35, U3 HUX ocHoBaHuA ||—V wnaeHTUGHMUMPOBaHLI
B HOBEHUNLHOM nenne.

OCTATOYHbLIA OPFrAHWYECKWA YINEPOA

C uenbto onpeaeneHWA CTENEHM 3KCTPAKUMW, MCMNONL3OBAHHOAW ANA Bbi-
AENEHWA OPraHMYeCcKOro BELLeCTBa M3 NPOAYKTOB BYNKaHWYECKUX W3Bep-
XKEHUIA, MPOBOAMNOCL OMNpeAeneHne ocTatouHoro Copr NPO3KCTparMpoBaH-
HOM BynKaHudeckom nenne. Ana 3toro 250 r nenna synxkana TATA nocne
IKCTPAKUMM ero OpraHM4YecKMMW pacTBOpuTenAMKM (xnopogopmom u cnup-
T0-6€H30NLHOW CMecbi) W BOAOCOAEPXAWMM pacTBOpUTENneMm (BOAHO-CRMP-
TOBbIM pacTBopoM) ob6pabaTeiBanuck (TOPUCTOBOAOPOAHONW Kucnotow. OT-
cyTCcTBME Cnp,. g8 nenne, o6paboTaHHOM NNaBUKOBOW KWUCNOTOW, NOATBEPAMNO
NOonNHoOTY nposeneHHoﬁ IKCTpaKuyuu opraHmecxoro BelwlecTsa nenna.

Pe3ynbTaTbl WMccnenoBaHWA COCTaBa OPraHWMYECKOW 4acTU BYNKaHWYECKKX
NPOAYKTOB, ONUCAaHHOTO B 3TOW rnase, CYMMWUpOBaHbl B BuAe Tabn. 32, B pas-
Aene 3akniy4eHue.
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FTNABA I
nyT OBPASOBAHWMA BYNKAHOIMEHHOIO
OPFAHMYECHOIO BEUWIECTBA

NPUPOAA YTTIEPOACOAEPKALWMX COEAWHEHWA,
OBHAPYXEHHbLIX B NMPOAYKTAX
BYTKAHUMECKWUX WM3BEPXEHWIA

Bonpoc 0 npupoAe yrnepoacoAepMawmMx COeAMHEHWH npeacTasnAer Bonk-
LIOA Hay4YHbIW MHTEPeC, TaK Kak OH CBA3aH C peleHWem Takux dyHaameHTanb-
HbiX MNpobnem, KaK BO3HUKHOBEHME XW3HU Ha 3emne, CyLLEeCTBOBAHWE XWU3-
HU Ha APYTMX KOCMWYECKMX Tenax, NpoucxoxaeHue HedTu.

K coxanexuwo, HaM O4YeHb Mano M3BECTHO O NPOAYKTax HeBMonoruyeckux
NPOUECCOB, KOTOPbIe MOrnu Bel NPOTEKaTh Ha8 NOBEPXHOCTM 3emMnKu 1 nog 3em-
HOW KOPpOW, @ TaKXe Ha MeTeopUTHbIX TeNax 1M Ha NOBEPXHOCTU NNaHeT B ycno-
BUAX pasNuyHbIX atMmocdep W TemnepaTyp. B HacToAuWee BPEMA eCTb TOMNBKO
OTAENbHbIE AaHHLIE MO TAKUM peaKUMAM, Kak peakunA Ouwepa—Tponwa’, —
NUWeT M3BECTHbIN reoxumuk [k, Irnvnrtod [87, c. 40]. B HacToAwee Bpe-
MRA €elle He cywecCTByeT HaaexHblX KpWUTepweB ANA onpegeneHuA 6uonorunye-
CKOTO WNW HEBMONOrMYeCKOro MNPOUCXOXKAEHUA OPraHWYeCKWX COeAMHEHUA.
Metoa [11], npeanoeHHbIW AnA 3Tol uenw 3.M. FanumoBbIM C coasTopamu,
OCHOBaH Ha OMpEAENEHUUA BHYTPUMONEKYNAPHOrO pacnpefeneHuA W30TONOB
Yrnepoaa U NpakTUYECKU HEOCYLWEeCTBMM, 0COBEHHO B Cnyyae MHOMMX BYNKaHo-
FEHHbIX COEAWHEHWWA, KOrAa Mbl MMeeM fLeno C YNbTPaMUKPOKOHUEHTpaUvA-
MW BewecTea. JTOT e (haKTOp NPaKTUYECKW NPenATCTBYeT rnybokomy W3y-
YEHWID CTPYKTYpbl BYNKAHOreHHbIX COEAMHEHWA ADYrMMKM MeToAamu (Hanpw-
Mep, onpeaeneHuid ONTUYECKON AKTUBHOCTM aMUHOKIUCNOT) .

Mo3atomMy ANA BbIBOAOB O NPUPOAE YKa3aHHbIX COeAMHEeHMW Bbin MCnonb3o-
BaH PAA KOCBEHHbIX QaHHLIX, ONMUCAHHLIX HUKE, B TOM YACHE NOMYYEHHBIX NPU
naBopaTopHeIX 3KCNepumeHTax No abWoreHHOMY CUHTE3y OpraHUYecKux coe-
AVHEHWA B YCNOBUAX, UMUTUPYIOLWLWX BYKAHWYECKIWA NPOLEecC.

WCTOYHU KM BO3MOXHON KOHTAMWHAL MWW

Mpu pewexnn sonpoca o BUOreHHOCTH MnKM aboreHHOCTH B NEPBYIO 0Yepedb
6biNM  PaccMOTPEHbl BCE BO3MOXHbIE NMYTW KOHTAMMHALWKM aHaNW3MpoBaHHbIX
npo6 BynKaHWMYeCcKUX Nennos v Apyrux npoAyKToB ussepxenunii. OT6op npob,
Ha KOTOPbIX OCHOBbIBANWCb BbLIBOALI O HANW4YMKM TEX MNM WHBIX OPraHUYecKux
coeAMHeHWiA, a ato Bbinu npeumyliecTBeHHo NPobkl nenna v 6ombLI BynKaHoB
TaTtA U TonbauuK, NPOM3BOAWNCA BECEMa TLLATENLHO C MUK POBUONOTrUYECKUM
KOHTPONEM Ha CTEPUINIBHOCTL.

Mpy W3yyeHUU BNWAHUA BO3MOMHbIX WCTOYHWKOB KOHTAMMHALMW OCHOB-
HOe BHMMaHue 6bINO yAeneHo MUK pobuonorvyeckomy cakTopy. [naBHol 3a-
Aaveld Takoi paboTbl BbiNQ BLIACHWUTL, HE WMEKT MW BynKaHW4eckKwe amMUHO-
KMCNOTBI M HEKOTOPLIE APYrME OpPraHuMYyecKve CcoeauHeHWA MUK poBHoe npo-
WCXOXAEHME, T.e. HE 3axBayveHbl M OHWM W3 aTMocdepsl BMECTE C MUK POOPrFa-
HU3MaMWU, UNKM He RBNAKDTCA MK Pe3ynbTaToM XU3HeAeATeNneHOCTU MUK poOopra-
HW3MOB B BYynKaHuuyeckux nennax. B ceAsu ¢ 3tum mukpobuonor T.WU. Ky3a-
KWHa B TeueHue pAAa net onpegenAna mukpodnopy B nennax synkaHos TATA,
Anavp v TonBawk, a TaKke 8 BO2AYXe Haf pynkarom Tata [79].
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Ta6Gnuua9
Konm4ecTBO MUK pPOOPraHMamos B O30y Xe

Hap sy nkavom TATA (xoHyc kparepa OTeamHbIiN)
3 aerycra 1975 r [79)

MecTo akcroavumm l HYucno MuKpoBHbIx KNeToxk
Ha BOCTO4YHOM CKNOHe B 2 M OT BEpWMHHbI 756 + 145
Ha BepwwuHe y ropRyero wnaxka 237+ 22
B noHW&eHWK Ha BeplumHe KOHYCa, NoABEeTPEHHaA 562 + 136
CTOpOHa
CpeaHee 518 + 101

Mukpobuonormyeckme aHanuisi NEnnos MPoOM3BOAMIMCY METOAOM Mocesa
nennoeoﬁ CyCneHamn WNKM KOMOYKOB HA pasnuuyHble NNOTHLie NATatensHeie
cpeabl {MAco-nenToHHbIM arap-MMA, cycno-arap, cpepa Yanexka, HATPUTHBI
arap, MMA + cycno-arap, cy6cTpaTHbiM arap ¢ nennom, KaprodenbHbii arap)
U NPAMBIMA MWK POCKONWYECKMMKU HabniogeHUAMM NOCPEACTBOM ONTUYECKOTO,
NOMUHECUEHTHOIO M 3NeK TPOHHOIO MUK POCKONOS.

KayecTBEHHbIM M KONWYECTBEHHLIW COCTAB MUK POMNOpsLl BO3AyXa onpe-
penAncA no metoay B.J1. OmenAHCcKOro nytem 3kcnosvumy vawex [leTpu
c MMMA B TeueHne 1 4 — NOBTOPHOCTL 3- UnNK 5-KpaTHas, C NOCNEAYIOLUM ne-
PECYETOM KONMYECTBa MWK POOPraHuamos Ha 1 i NHkyBaumA MUK poopra-
HU3MOB npou3Bogunace nNpu Temnepatype 27 u 60°C. B aHanu3npoBaHHbIX
nennax He ypaanock obHapy»WTbh MWKPOOPTraHM3Mbl HU METOAOM NOCEBa Noy-
BeHHbIX KOMOYKOB, HU METOAOM MPAMBIX MUKPOCKONWYECKUX HabnioaeHun.
WHave roBopA, MCCNeaoBaHHbIE CBeXeBbINaBLUWE Nernbl 0Ka3anuch NPAKTU4YECKK
CTEPUITBHBIMM,

Onpepenedue KONMWYECTEE MWUKPOOPraHWIMOB B BO3AYXE HaA BYNKaHOM
TATA nokasano, 4TO OHO 3aBACWMT OT MecTa akcnosvumn (Tabn. 9). Ha BocTou-
HOM CKNOHe BynkaHa TATA B ABYX MeTpax OT BEPWMHbl KoHyca OTBaXHbli
npy¥ CANbLHOM BOCTOYHOM BeTpe B 1 m> Bbinu obHapy»eHbl 756 MUKPOBHLIX
Knetok. Ha BepuwnHe KoHyca C NOABETPEHHOW CTOPOHbI B BO3Aayxe ux Geino
HECKONbKO MEHbLUE, a Y FOPAYero wnakKa ux Yicno ymMeHowunock o 237 mu-
KPOBHLIX KneToxk Ha 1 ™M~ .,

Kone6aHWA cofep)KaHMR MWUKpPOOpPraHM3mMoB B BO3Ayxe 0BycnoBneHbl MHoO-
rumMu hakTopamun, B YaCTHOCTU CUNOW W HanpaeneHWeM BeTpa, Npor peBae MOCThHO
NOBEPXHOCTU M T.n. Cneayer, 0AHaKO, 3aMeTUTb, YTO YNOMAHYTOE KonebBaHue
YACNEHHOCTM MWKPOOPraHW3MOB He3Ha4yWTensHO W pasmax ero CcOCTaBnAeT
Bcero 600 wknetok. Ka4ecTBeHHbIW COCTAaB MWK pPOdIOPbl BO3AYXa BECbMa OA-
HoOOpaseH, Npv 3TOM AOMWHMPYOT CnopoobpasywwmnecA BaxkTepum. DTh pe-
3ynbTaThl CBUAETENLCTBYHOT O HE3HAYATENbHOW 32PaXKEHHOCTW aTMocdeps!
B pailoHe BYNKaHOB, 3TC e MOATBEPXAAeTCA M XMMWYECKWMM aHanv3om BO3-
Ayxa. Onpepenexve coAepXaHMA aMMHOKWUCAOT B aTMocdepe B paloHe BynKa-
HoB TATA ¥ KnwueBcKoi npoussoavnoce astopom B 1974—1975 rr. nyTem
NnpocacbiBaHWA BO3AyXxa 4Yepe3 CKIAHKY [lpekcenA ¢ OWAWCTMNNMPOBAHHOW
BOAO W NOCN2AYHLWEro onpeaeneHnA aMMHOKMCNOT N0 MEeToAy XpOomarorpa-
tun Ha Bymare. Mpu 3Tom Bbinu o6HapyXeHbl TONbKO CNeAbl ABYX HEMAEHTK-
UM POBEHHbLIX @MUHOKMWCNOT B HUXXHEA 4acTW BOCXOARALUEW XPOMAaTOr pamMmsl.

Mo pacyeTHbIM paHHbIM o6bemM 6Guomaccel MHK?OOpraHHSMOB, copep-
XaAWWXCA Hal 30HOW W3BEpPXeHWn BynkaHa B 1 M BO3ayxa, paBHRETCA
2,033 X 107 mm®. O6vem BO34yXa B 30He OCHOBHOro nennonapa 6ein 6nu-
30k Kk 552 X 10° m*. O6beEM MMKPOOPraHW3MOB B 3TOM KONMYeCTBE BO3AYXa
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coctaeun okono 1323000 mm>. MNpu panbHeilem pacyeTe KONUYecTBa Opra-
HUYECKMX COeAMHEHWW, COAEPMALMXCA B CYXOW MMKpoOHOW Mmacce, Ha ocHoBa-
HUWM 3TUX AaHHBIX BbiNo ycTaHoBnewo, yto obwwui Bec BenkoB wnu yrneposa
MUK POBHOro NpoucxoxaeHwA B nenne He npesbiwaet 10 kr (rabn. 10). B 1o
e BPeMA, KaK noKa3sbiBaeT pacyeT, 6asMpyloWMMCA Ha pe3ynbTaTax aHanuTw-
YeCKOro OnpeAeneHMA aMWUHOKMCNOT B OBEHWNLHOM nenne BynkaHa TATA
(He roBOpA O APYrMx YrnepoaMCTbIX COEAWHEHWRX B MNenne, KONWYECTBO KO-
TOpbiX Npesblwaer 3ty uudpy), obulee KONUYECTBO aMMHOKMUCNOT, W3Bepr-
HYTBIX 3TUM BynKaHoM B 1973 r., coctasnret oT 8 Ao 40 T., T.e. BeNMYUHY,
HeCcpaBHMMO 6GOnblylo. 3TO KOCBEHHO cBUAaeTenscTByeT 06 abworesHom o6pa-
30BaHUM a8MWHOKWCNOT M O HANW4YUM WHOIO, He MUKPOGHOro MCTOYHUKA BynKa-
HUYECKOro YrNepoancToro BewecTsea.

O6pawance K BO3MOXHOCTW 3arpA3HEHWA Nenna MOYBEHHbIMW OpraHuve-
CKUMW BELLecTBamMu, Cneayet OTMETWTb, YTO MaTepwarn, 3anoNnHUBLUMKA KpaTep
M Wepno BynkaHa TATA, Obin BbIOpOWeEH B HaYyanbHbIA NEPUOA M3BEPXKEHUA
M oTnoxeH GonblwKmMW Maccamu B6nu3u Kpatepa. B npouecce w3BepxeHWA
3Tu BbiIBpockl 6Gbinv norpebeHbl NOA CNoOeEM CBEXWX, BEHWNbHBIX MEnnoB,
T.e. NOYTU WM30NMpoBaHbl. [PUCYTCTBME AMWHOKWUCNOT B Menne Takke Henb3A
06BLACHATE 3aXBaTOM OPraHW4eCKUX BEWecTB W3 NOYBEHHOro CnoA, npune-
raloulero K 3oHe B3peiBa. B cnyvae Takoro 3axBata B nenne okasanucek 6bl
MWBBIE MMM MEPTBbLIE KNETKW WNM OCTAaTKWM OpraHu3moe, Kotopbie Gbinn Gl
obHapymeHbl nNpy MUKpobuonorvyeckomM aHanu3de, B ocobeHHOCTHM npu nio-
MWHECUEHTHOW MUK POCKOMUK.

PaccmoTpUM Takyke BO3MOXHOCTh 3arpA3HEHUA MPOAYKTOB BYNKaHWYECKUX
W3BEPXEHUNA OpPraHMYeCKUM BELeCTBOM KOCMWYECKOro NPOMCXOMAEHMA, KO-
TOpoe BbINAfaeT Ha NOBEPXHOCTL 3eMNM B BUAE METEOPUTOB, KOCMWYECKOW
NbINKM, MOMEKYN W aToMOB (KOCMOreHHble W3oTonel). WMccneaoeawuA, npose-
NeHHble rNaBHbIM 06pazom y4eHbiMM JIEHWMHrPAACKOro (M3MKO-TEXHUYECKOrO
uHcTuTyTa AH CCCP, nokasanu, YTO KONWYECTBO KOCMMUYECKWMX MbUTMHOK Ha
noBepXHOCTM 3eMnM BeckMa He3HauMTenbHO: B CpeAiHeM OAHa MUKpo4acTuua
Ha 10 KM>. 3TV paHHbie XOPOLWO COrnacywTcA ¢ HabniwaeHWAMK APKOCTH
30AMaKanbHoro ceeueduA [76, c. 3]. ExxkeaHeBHbIA NpUpoCT Maccel 3emnu 3a
cuet meteoputoB E.J1. KpuHoe ouenusaer B 10—20 1 [36]. Taxkyto »e uudpy
npusoant B.A. BopoHuos-BensAmuros [10]. O6wan macca KoCMM4eCKOro
BELWEeCTBA, MOCTOAHHO MPUCYTCTBYHOWEro B 3eMHOW aTmocdepe, OUeHMBAETCA
B 1—2 mnH. T [39]. Ecnu pake npuHATL, 4TO Ha BCH NOBEPXHOCTb 3eMnu
(5,1 X 10® km?) Beinapaer 1 maH. T (10'2 r) kKocMWyecKoro BewiecTea B roa,
kak cuirtaer J.B. CoBorosuy [76 c. 115]), To v Toraa Ha 1 km? npuxoamTcA
Bcero 200 r/roa. OpraHuyecKoe BEWECTBO NPW 3TOM COCTaBAAET 3HAYMTENLHO
MeHbLIYH BenuuuHy. BnonHe o4eBMAHO, 4TO 3TO KOCMWYECKOe Yrnepoaco-
AeprKallee BewWecTBO He MOXET MNpPeacTaenATs CoB0M CKONbKO-HMBYAbL 3Hayu-
TEeNbHYK 4acTb OPraHUYecKOW Macchl nennoe. 3axsBaT nennom wu3 armocdepsl
Kakux-nubo opraHnyeCKuMX COEAMHEHW, U Tem Bonee B 3HAYMTENbHBIX KONW-
yecTBax, NOMTU UCKNIOYAETCA, TAK KaK BYNKaHUYeCKue nennsl — HenonHoUeHHbIe
copbenthl. Kak nokasanu wccnefoBaHWA, WX Ccopb6UWOHHAA cnocoBHOCTL
Hu4yTOXHa (no Boge m BGensony 0,006—0,008 cm?/r), yaensHaA nosepxHOCTb
Takxe Hesenuka. AAcopbuposaTeCA Ha nenne 6yayT, no-sMaMMomy, TONbKO
YacTuubl, 06pa3yowmecA B pe3ynbTaTe peakuvii Ha ero NOBepxXHOCTK, CNY>Kall e
Katanu3aTtopomMm, U TO, BEPOATHO, HE NONHOCTbIO.

B cnyuae yrnesoaopomoB M APYrMX COEAMHEHWM, HaWAeHHbIX B BGombax
BynkaHoe TATA M Tonbauuk, YyKa3aHHble BO3MOXHble UCTOYHMKKM KOHTamu-
Hauuu He paccMaTpuBalOTCA, Tak Kak YrnepoAMCTOe BewecTBo 06Hapy»eHo
B 3aKpbiTbiX nopax BynKaHWueckux 6GOMG M CBA3b €ro ¢ BYNKaHUYECKUMM
npoueccaMn HeCoOMHeHHa.
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Ta6bnwuwua 10
O6bem U BEC MUK POOPraHMIMOB
M MUK POBHBIX O PraHM4ecKnX KOMNOHEHTOR
B 30He OCHOBHOrO nennonana (552 km®) synxawa Tara [79]

HawmeHoBanue MokasaTtens
O6bem MUKpoBoB 132298 mm?
Ceipoi Bec mukpobos (ya. sec 1,06) 140,24 r
Cyx0it sBec Mukpo6os (15% OT ceiporo Beca) 21,04r
Cyxoit Bec MUKPOBOB 338 NepUOA M3BepKeHUA BYnKkaHa (360 u) 7,57 kr
Bec mukpobHoro yrnepoaa (50% ot cyxoro seca mukpo6os) 3,79 kr
Bec MukpobBHbix Genkoe (80% oT cyxoro eeca Mukpo6os) 6,06 kr

Ta6nuua 11

Pe3aynbTaTthl CBMHUOBO-M30 TONHOIO M3Y4YeHWUA
6asansToe Bynkawa TonGawnk [2]

MN30TONHLIW cOCTas CBMHUA

Howmep o6pa3ua 206 pp 204 pp 207 pp /204 pp 208 ppy /204 pp

MazresuansHele bazansTe! CeaepHo20 nNpopeiea

T—46 18,37 15,57 38,14
TE=11-—7 18,24 15,54 38,01
T—-20-08 18,06 15,49 37,85
T6—7-7 18,03 15,45 37,75
Cy6wenoyHsie BazansTet K0mHO20 npopsiea
ro—654 18,33 15,52 38,05
TN-02—-03 18,19 15,48 3787
TN-30-01 18,10 15,45 37,74
TN-10-08 18,20 15,45 37,82

Mpumeuarnne WM3mepeHHbIW W30TONHLIA COCTAB CBWHUA NpWBEAEH K CTaHAapTy
NBS 981: 2°¢Pb/2°*Pb = 16,937;2°“Pb/?°7Pb = 1,093; 2°*Pb/?°*Pb = 2,168.

B kayecTBe OAHOrO W3 BapUaHTOB KOHTaMWHauWu OGMOreHHLIM BELLECTBOM
MOXHO MPEANONOMKNTL, YTO OPraHWYecKoe BeLLeCTBO nonaaaeT B Marmy (a, cne-
AOBaTENbHO, NOTOM B nenen M GomMBbl) W3 OCAfO4HOW TONWM, NPOPe3aHHoM
BYNKaHnyeckumu KaHanamu. OfHaKO Npu 3TOM cnefyeT yunTbIBaTh, Y4T0 Marma
NOAHWMAEETCA MO KaHanam MUTalWen cucTemMbl Npu U36bITOYHOM AEBNEHUA W
NO3TOMY NpPWU NPOPbIBE OCAA0YHOM TOMLUM NOYTH HE MOXKET NPOMCX0AUTL 3axBeaTta
BEWecTBa OCafAo4YHOA Tonwiu. 3TO NOATBEPXKAAETCA, B 4aCTHOCTW, WCCneaoBa-
HUEM M30TOMOB CBMHUA B GasanbTax CesepHoro u HxHoro npopsiBos Ton6a-
ymHCKOro ussepkedua 1975—1976 rr. B 1abn. 11 npueeaeHbl AaHHbIE MO COOT-
HOLUEHWIO M30TOMOB CBMHLA B NpoayKTax TonBayMHCKOro U3BepXeHnA, B cBonx
uccneposanuAx E.B. Bubukosa, T.WU. KupHososa n B.A. Makapos NpUXOAAT K
BbIBOAY, 4TO "‘GazansTel Bonsworo TpewmHHoro TonBa4MHCKOro U3BEpXKeHUA
ABNAKTCA NPOU3BOAHBIMU BEepXHEW MaHTUW. OWwyTMMON KOHTaMWHAUWKU pacnna-
Ba OCaiKamMu Wnu NOPOAAMW [PaHUTO-THEHCOBOro OCHOBAHWMA NpW (OPMUpPO-
BaHWW AaHHbIX BazanbTOB He npoucxoauno’’ [2, c.83].

AHanoruyHbIe BbIBOAbLI O YACTO MaHTUIHOM NpOMCXOXAeHMM TonbBaurHeKux
HasanbToB caenaHel v E.W. [loHuosoi (Meoxu AH CCCP), nposoAvBLUEA on-
pefieneHve W30TOMHOMO COCTABAa KWCMOPOA3 B MPOAYKTax W3BepPXeHWA Bynka-
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Ha Tonbauwk. HaiaeHHbIA e KWCNOPOAHO-M30TOMHbIM NOKasatenb O OTHO-
CUTENbHO MEeXAYHapoAHOrO CTaHAapTa — KMCNOPOA3 CPeAHed BOAbI OKeaHa —
HaXOAWTCA B OCHOBHOM B npeaenax ot +5 no +5,6 [43, c. 151]. Momumo uso-
TOMHOro coctasa 06 OTCYTCTEMM B BYNKaHMYECKUX MPOAYKTaX OPraHM4ecKoro
BellecTea OCafO4YHOW TOMWM CBUAETENLCTBYET W CTPYKTYpa BYNKaHOreHHbIX
napacMHOBbLIX YrNeBOACPOAOB.

MOLENBHBIE 3KCNEPUMEHTbI

ABUOreHHbIM CMHTE30M OpPraHM4YecKUX coeaMHeHnin B nabopaTopHbIX MacLuTa-
B6ax 3aHMManuce MHOMME Y4eHble C Uenbi BLIACHUTHL BO3MOXXHOCTh 06pasoBa-
HWA NPeAbMONOrMYecCKUX COeAMHEHW B YCNOBMAX, UMUTUPYIOLIMX COCTORHWE
NPMMWUTUBHON 3emnu, M U3yunTb 06pas3yoWMecs B 3TUX ONbITAX COEBAMHEHWA.
[LaHHbie No cocraBy abUOreHHO-CUHTE3UPOBAHHLIX YrNepoOACOAEPaALMX Coeau-
HEHWW K cBefeHMA 06 ux aHanorax B APEBHEMLUMX OTAOXKEHUAX AONXHbI Bbinu
3aMKHYTb 3BONOUMOHHYIO LEeNoYKYy OT abMOTUHECKKX COBAMHEHUWA A0 HaYanbHbiX
»uebiX ha3. Ocoboe BHMMaHKE B 3TWX ONbITaX yAenAnocs 06pasoBaHUIO TaKKX
6MOMOHOMEPOB, KaK aMMHOKWUCNOTbI M MNYPUHOBbIE W NUPDUMWAWHOBBLIE OCHO-
BaHWA, ABIAKLIWECA COCTABHbIMWA 4YacTAMW GenKoB WM HYKNEMHOBLIX KWCNOT.

Knaccuueckon B aton obnactu cuutawTcA pabotel C. Munnepa [97, 98],
KOTOPblM BMEpBble OCYLWECTBUM CUHTE3 aMMHOKMUCNOT C NOMOLLbBID 3NeKTpu-
YeCKWX Pa3pANOB B CMeCKM MeTaHa, aMMuaKa, BOAOPOA2 W Napoe BoAbl. M Bbinu
nonyYedsl W BbiAeNeHbl (-aMWHOKWCNOTLI—TNUUWMH, anaHuH, acnaparvHoBan
KWCnoTa, BXOAAWME B COCTaB NpPUpOAHbIX BenkoB, a Tak»e aMWHOKWCNOTSI,
He BCTpevalowmrecA B coctase GenkoB — [-anaHWH W G-aMUMHOMACNAHAA KUCNOTa.
B 30He anekTpwueckoro paspAga Gbinv Takike 0BHapyXeHb! LMAHUCTOBOAOPOA-
HaR KWCNOTa, MypaBbUHbIA anbAerua U NPOAYKThI UX B3aMMOASMCTBUA aMMHO-
M OKCUHUTPUNbI.

K. Xapaga u C. ®okc [92] enepseble B MOAenbHbIX ONbITAX NPUMEHUNK
BbiCOKMe Temnepatypel 900—1100°C, wcnone3yR B kauecTBe Karanu3aropa,
HapAAY C KBapueBbiM NECKOM, OKMUCbIO antoMWMHKA M CUNWKarenem, BynKaHu-
4eCKylo nasy. McxoaHaA cMmech B 3TMX OMbITax COCTORNA M3 MeTaHa, aMMMWaKa,
BOAOPOAA U Napos Boasbl, MNMocne rmaponnsa NPoAYKTOB PeakuuM OHK Nony4unm
12 o6biuHbIX gNA BenkoB Q-aMWHOKWMCNOT: acnaparvHOBYK KMUCROTY, rnyTa-
MWHOBYIO KWUCNOTY, FMUUWH, BaNWH, anauvH, NerluuH, U30NenunH, cepuH, Tpe-
OHWMH, MNPOSIMH, TUPO3UH W deHUnanaHuH, 3Th xe 12 aMMHOKMCNOT Bbinu 06Ha-
PY>€Hbl U B ICCNEAOBAHHOM HamK Nenne BynKaHa TATA. A

Ha ocHoBaHWM NWUTepaTypPHbIX AaHHbIX MOXHO CAenaThk BbIBOA, YTO B pe‘5ynh-
TaTe HeBMONOrMYecKoro cUHTE3a NOCNe rMAPONK3a NONY4awT No4YTU BCE aMUHO-
KWCMOThl, BXOAAWME B cocTas DenkoB, a Takke HebGenKoBbIX aMMHOKMCNOT.
Okasanocb, 4TO B peakuMOHHOW BOAHOW cpeje Bceraa npeobnajaloT Age npo-
CTeWlNe Q-aMUHOKWUCNOTEl — FAUUKMH U anaHuH. MNpeo6nagaHue aTux ABYX aMu-
HOKMCNOT MMeEeT MeCTO U B BYNKaHOreHHOM BellecTee.

WHTepecHo ynomAHYTb O cneayrowem onsite. C. d)m«: v T.B. BaxHensp
HarpeBanu cmeck 18 aMMHOKMKCNOT npu Temnepary pe 190°C Ha KyCKe nassl
B TeyeHne 6 4. MNpu atom Bbin nonyyeH nonumep — "‘NpoTeMHOMA’’, CXOAHbLIW
no pAAY NpU3HaKkoB (BHYTPUMMONEKYNAPHAA YMNOPAAOYEHHOCTb, 3IH3UMaATAYe-
CKaA aKk TMBHOCTL) ¢ Genkom [85, c. 163].

M3 KOMNOHEHTOB HYKEMHOBbLIX KWCNOT npyv 0BnyuYeHWn 3MeKTPOHHbLIM
NYYKOM CMeCWM ra3oB — MeTaHa, aMmuaKa, Napos BOAbI, MOAENWUPYIOWMX AO-
aKTyanucTu4eckyw artmoctepy 3emmm, C. lMoHamnepyma [101] nonyuun
afeHuH. [pyrve nUpUMUAMHOBbLIE WKW NYPWUHOBbIE OCHOBAHMA B 3TUX YCNO-
BUAX 0BHapymeHol He 6binv. Cpean NUPUMUAWHOB afeHUH 3aHUMaeT Mpeumy-
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LEeCTBEHHOE NOMoXeHue BO BCeX BMONOrMYeCKMX CUCTEMaX, YTO XOopowo o6BAC-
HABTCA Teopuel pasoHaHca. Kak yKasbiBanocb, B BYNKaHONeHHOM OpraHuve-
CKOM BellecTBe Obin MAEHTU(WUWPOBAH aHanor (MnW Npov3BOAHOE) ypauMna,
KOTOpPbIA MOr 06pa3oBaThCA B pe3ynbTaTe TEPMWUYECKOW Aerpajaumv afeHvuHa.
M3BecTHbl Tak»e Apyrue 3KCNEPUMEHTbI, FAe B YCMOBUAX, MOAENUPYHLLWX
AO W3BECTHOW CTeneHn NPUMWUTUBHYI aTmocdepy, 6binM CUHTE3UPOBaHBLI ypa-
uun, u3onpeHowAbl, NOPOUPMHBLI U Apyrye nNpeabuonoruyeckue CcoeauHeHuA.
Mopdupun, Hanpumep, 6Gein nonysedH A.B. ¥YMpuxuHon [82] B mopensHom
OnbITE NPY 3NEKTPUYECKUX Pa3pAAax B CMECH MeTaHa, aMmMWaKka W Napos BOAbI.

Bo mMHOrMX MoAenbHbIX OMbITaX HapAAY €O CBOBOAHLIMW COEAMHEHMAMM
8 BonbwKx KonuyecTsax 06pa3ylOTCA NOMMMEpPbl MAW Apyrve cuctemMbl (c He-
YCTaHOBMEHHbLIM XapakTepomM cBA3ei), obpa3ylowue npu ruaponu3e MOHO-
MEpPHbLIE, XMMUYECKU HECBA3aHHbIE COeAWHEHWA. JTO, B NepByi0 oYepeds, OTHO-
CUTCA K aMWHOKMUCNOTaM, MPUYEM HE TONbLKO MONy4YeHHsIM B NabopaTopHbIX
OnbiTax, HO U HaWOeHHBIM B TaKUX He3eMHbIX 06BLEKTaxX, KaK NMyHHLIEe Nopoas!
M MeTeopuTel. B BynkaHoreHHom opraHM4ecKoM selliecTee HabniopaeTcA aHa-
NOTMYHAA KapTMHA — aMWHOKWCAOTLI, aMMHOCaxapa W a30TCOAeprKallue coeau-
HEHWA B OCHOBHOM NpPUCYTCTBYHT B CBR3aHHOW (DOPME U TONbKO OTHOCUTENLHO
HeBonblIAA 4acTb YKa3aHHbIX COEAMHEHWIA HaxoAWTCA B cBobopHou dopme.
Takoe NONOXKEHWE MOXKHO OBGBACHWTL YaCTWUYHBIM FMAPONU3OM COOTBETCTBYHO-
weh ceA3aHHOA (opMbl B MNENNOBO-ra3oBOM ByNnKaHWyeckom obnake, rpe
VMMEIOTCA BCe YCNOBWMA ANA KWCNOTHOTO rMAPONW3a roOpAYM KWCNbIM BOAA-
HbIM Napom.

3a nocneaHue roasl B Cosetckom Coro3e 6bin OCYWECTBNEH PRA ONbITOB
B peXMMax, KOTOpble B 3HAYUTENbHOW CTENEHU MMUTUPOBANW BYNKaHUYECKYIHO
feATensHocTe. B MHCcTMTYTe Kocmuueckux uccneposanun AH CCCP J1.M. My-
XvH ¢ coasTopamu [53] nocrtasun SKCHBPHMEHT B YCNOBWAX, MOAENN PYHOLWMUX
NOABOAHbIE BYNKaHUYECKWME W3BEPXKEHWA : KBapueBbid peakTop C Karanwusa-
TOPOM — BYNKaHW4YeCKOW NaBoW; MCXOAHAaA CMEeCb — MEeTaH, OKWCb Yrnepoaa,
amMmuaK, napsl BOAbl; Temneparypa — ao 1200°C, BpemMA KoHTakTa — 1 c.
Cpeav nerkux NMpoAyKTOB 3TOr0 BbICOKOTEMMEpPaTypPHOro CMHTE3a C NoMOLLbID
CHCTEMbBI: Fa30)KUAKOCTHOM Xpomatorpad Macc-CneKTpomeTp, ob6HapyieHbl
cneayouime coeguHeHuA (B Bec.%): meraH, auetuneH, atuned 87,27; amuHel
(avmeTunamuH, atunamud) 2,0; nponuned 1,0; umknonponed 0,5; metun-
aueruneHd 6,2; 6yragued (unm 6ytuH) 0,5; euHunauetuned 0,03; 6GeHson
2,5; 1-umanbyteH-2 unu TpMmep umaHucToro Boaopoaa. Cpean Gonee TRXenbix
NPOAYKTOB ObiNK HaWAeHbi: TONyon, WHAEH, HaTanuH, MOHOMeTUNHadTanuH,
auderHun, HacbTUnaueTuned u (unu) aueHadTvneH, aHTpaueH, eHaHTpeH 1 (Mnu)
avdbermnaueTuned, ankad u anked > Cyo. MiMu ke B oneiTe ¢ AasneHuem

! ¥YMecTHO NpuBECTH MHeHue reonora-HedtAnmka M.K. KanuHko 0 BO3MOXHOM 06pa3so-

BAHAW YINEpPOACO ABPKALUMX COBAMHEHMA NpW NOABOAHBIX BYNKAHMYECKUX W3BepiKe-
HUAX: “WNayuenne NoOpoAa, 06pasosasliMXCA NpU NOABOAHLIX BYNKAHWYECKW X M3BEPe-
HUAX, NOKAa3bLIBAET, YTO B HMX HET K CNeAcB YrNesoAOpOAOB, He FOBOPRA YXKE O ABHbLIX
HecdhTerasonpoRBNEHUAX. Tak, He OOHApYXeHO HWKakux BuTyMmOB w Yrnesoaopopaos
B TWAETeNbHO MCcCneaoBaHHbix ob6pa3uax 6a3anbToB, NOAHATLIX M3 CKBAXMHbLI, BypuB-
weiicA no npoekTy ‘Moxo". Takxe He 0BHapyXeHO HUKaKWx HedTerasonpoABNeHWA
B cnunutax, o6pasylowMUxcA Npu NOABOAHBIX W3NMAHMAX, B CKBAXMHEX HA aronne
BukuHu, MaBalcKux U ApYrMx OCTPOBax, rAe NOA KO PannoBbiMv NOCTPORKAMKU BCKPbI-
Thl MOULHBIE TONUWW MarmaTu4eckux obBpasoBanmia [34]. Hert, Hanpumep, HUKAKUX
YrNesoAOPOAOSE, A8E METaHa B COBpeMeHHOM HedennHoBOM 633anbTe, MINMBLUEMCA
Np¥ NOSBOAHOM W3BEPEHWW BYNKaHa. HerT HUKAKUX NpW3HEKOoS Hedh™M W rasa B Kai-
HO30MCKN X OKEeaHNYecknx 6a3anbTax TAKXKE, KAK U B LWENOYHbIx 683anbTax, 3aneraowmXx
8 AHtapkmige [69]. MNepewcnenue nOAOBHbLIX CAYYaeB MOXHO 6b1N0 GBI NPOACNNATS,
HO W W3 NPUBEABHHOIO BbiLLE ONUCAHWA CNEAYET, YTO NEepPBan 3aKOHOMEPHOCTL, KOTO pan
AONWHE Gbina Bkl HAGN KAATLCA B CryYae TeHETMYeCKONW CBA3W YIrNeBo A0 pOACB C MarmMoW,
B AEWMCTBMTENBHOCTM He MmeeT mecta’’ (25, c. 280].
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Tabnwuwua 12

CoennHeHnA, NONYYeHHBIE
8 MOAeNbHOM 3KcCnepumenTe [3]

OTHOCUTEN b- OTHOCHTENb-
COBI]MHGHME HOE KONu- COGAMHEHME HOE KOonwu-
yecTteo* yecteo®
TemnepaTypa cuHTe3a TemnepaTypa cuHTe3a
1080°C 1130°C
AueTtuneH 2,6 Bexson 1,0
ATvuneH 50-10" Tonyon 6,1-107?
MponeH 20107 Ctupon 2,7-107?
MponuK 6,0-10" deHunaueTMneH 1,4-10?
AueTansaerva 10-10° W3omep nHAeHa Cn.
BuHunauetuned + Gytaguen 2,0-107! WoeH 2,4-107?
[Nuauertunen 2bi-10* MemnuHaeH Cn.
LvmetunaueTmned 54107 Hadranuu 2,410
YKCycHan KucnoTa Cn 2-MeTUnHathTanuH 8210
LluknoneHTaguen 43-1072 1-meTunHad TanuH 62-10°
MeHTaaueHs! 79-107° OudbeHun 42.10?
MenTagunHb 31-1073 HadranwauetmneH + 7,0-107?
+ auenagTex
BeH3on 1,0 ®nyopeH 45-107%
AHTpaueH + (heHaHT peH 4,4-107?
4-meTuNheHaHT peH 3210
2-MeTUNdeHaHT peH 48-107?
®nyopanTeH 21 -10%*
4,5-6eH3aueHad TeH 6,2-1072
Mupenx 59-10?

*BbIXOA YK838H OTHOMTenbHO BeH3ona.

100 at™m. (B yCNOBUAX, B OCTanbHOM MAEHTUYHBIX C ONMCaHHbBIM Bbille OMbITOM)
6binv MAEHTUWMUMPOBaHLI Cnefylolwue CoeaMHeHUA: hopmanbaerua, auerans-
fAernA, HebenkoBaA amuHokWcnoTa (Mnu amuH), TIUUMH, (-anaHuH, anudatu-
yeckuih amuH, BeHsoitHaR kucnota (B Buae H-6yTMnoBoro agupa), HW3LWMWe
anbBerMabl, a-anaHuH, cepuH (cneasl), rnyramuuoaan Kucnorta (nocne ruapo-
nu3a) . Bcero B TeyeHue onbiTa o6pa3yeTcA 10°% r/n amuHoKMCnOT. ABTOpSI
AenawT cneayowmin BeisoA: “TlonyuyeHHble pe3ynsTaTel A@MOHCTpUpYHT 06pa-
30BaHMe B NPOLECCAaX, MOAENUPYIOWMX BYIKAHUYECKYIO AEATENbHOCTh, LUWPOKO-
ro CneKTpa OpraHMYyeCKUX COeAMHEeHWH, BOonblIYI0 YacTb KOTOPbIX COCTaBNAIOT
peaKuMoOHHOCNOCOBHbIE HerpeaenbHble U apoMaTtuyecKue YrnesoAopoAbl”
(63, c. 227].

B.5. BoHpapes u H.B. Mopwhes [3] npoeenu akcnepuMeHT No abuoreHHoMy
CUHTE3y HECOAEP KalMX a30T OPraHMYyecKux COoeaMHEHWW, TaK>Ke B YCNOBWAX,
MOOENUPYHLWWX BYNKaHWMYECKYH OEATeNbHOCTb. B 3TOM 3KCnepumeHTe CMeCh
MeTaHa W NapoB BOAbI, B COOTHOWEHUM 5:1, nponyckanack HaA Katanu3aTopom
npu Temnepatype 1080— 1200° C v paeneHumn 2,5 atm. Katanusatopom cny»una
cmeck 6asanbTa M3 nNaBoOBOro MOTOKa BynkaHa Anavfi U KBapuesoro necka.
BpemA KoHTaxkta coctasuno 3 c. lMpu nomowM ras’oxrmMAKOCTHOW XpoMaTo-
rpagun u Macc<nekTpomerpuin uaeHTudrurposaro Gonee 30 KOMNOHEHTOR
(tabn. 12), a TakKe HaWaeHsl COeAWHEHUA cocTaea Beiwe C; 4 U KOHABHCUPYHO-
WMECA HAa BbIXOAE CMONMUCThIE BEWeEcTBa. ABTOPbl MPUXOAAT K Bbi-
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l Pacmbop H,0+NH,

Puc. 36. Cxema ycTaHoB KW ANA aBUOrEHHOTO CUHTE3a B YCNOBUA X, NPV BNuIKEHHBI X K BynKa-
HUYeCKOMY npoueccy

7 — perynAtop noaaw CO,; 2 — cyetuuk pacxona CO,; 3 — eMKOCTb ANA BOAHO-
amMMuayHoro pacteopa; 4 — perynATop noAay BOAHO-aMMWAaYHOro pacTeopa; 5 — anexTpu-
YeCKanA HarpesaTenbHan neus; 6 — kBapuesbl TpybuyaThl DeakTop; 7 — Karanu3atop —
BYNKaHUYECKWIA nenen; & — npueMHUK KoHaeHcaTa

BOoAY, YTO pe3ynbTaThl ONbITA ABNAKNWTCA KOCBEeHHB M
noaTBEpPXAeHWEM OIHAOTFeHHOW NPUPOAbLI OPraHwWuye-
CKOro BewecTBa B NPUPOAHLIX BYNKaHWYEeCKU X npo-
AYKTaX.

B 1981 r. 8 MHctuTyTe BynkaHonorui [ABHLL AH CCCP asTop nposen akcne-
PUMEHT C Uenbi NOATBEPAWMTL 0OPa3zoBaHWE OPraHMYyecKWX COeAWHEHWW, B OC-
HoBHOM amuHokucnoT (puc. 36), B ycnoBuAX, nNpuBNUMKeHHbIX K KaTa-
NATUYECKOMY Npoueccy B BYNKaHWYeCKWX MennoBo-rasoBbix cronbax. Onbit
NpoBOAMNCA B KBapueBom Tpybuatom peaktope (anuHown 165 cm, anamerpom —
20 MM) , B KOTOPOM Katanu3aToOpoM cny»wn nenen BynkaHa TATA (nenen 6bin
npeaBapuTensHo OCBOOOXAEH OT OpraHU4YeCcKMX COEAVHEHMM 3IKCTpaKuven
OpraHM4yeCKMMK pacTBopuTenAMM M BoAon) . Cxema ycTawoBKW u3o6parkeHa
Ha puc. 36. MazosaA cmeck, NPONYCKaBLUAACA Haf KaTanu3aTopoM, COCTOANA
M3 YrmeKkucnoro rasa, aMM1aKa v napos BOAbl, B COOTHOLIEHWUAX (8 06.%)
9:1:90. Temnepatypa onsita — 1000 C, BpemA koHTakTa — 1 c. KoHTpons-
HbI ONbLIT MPOU3BOAWICA C TEM YKe Karanu3aTtopoM Npu TemnepaType HeCKOb-
ko Bbiwe 100°C (NoAOrpeB WCMONbL3OBANCA ANA NPEAOTBPALLEHUA KOHAEHCA:
UM BoAAHbLIX napos) . MpoayKTel peakuMM aHanm3vpoBanuch Ha aMMHOKMUCNOTEI
1 apoMaTUyYecikue yraesoaopoabi. AMUHOKUCNOTLI ONPeAenAnUC: B KOHASHCATE,
cobpaHHOM BO BpemA onbiTa B konuyectee 300 mn. inA aHanusa ynapynu 20 mn
3TOro KOHAeHcata, octatok pacteopunu 8 200 mkn. 20 mkn atoro pacteopa
BBENW B amuHoaHanuaatop [Awpym (CWA). MNMony4yeHHsle pe3ynbTaTbl MOXMHO
BuAaeTL B Tabn. 13. B KoHAeHcaTe MOAeNbHOro 3KcnepumMeHTa HanageHo 12 amum-
HOKMWCNOT, B TOM uucne 5 aMMHOKKMCNOT (acnaparMHoOBaA KWCNOTa, METUOHWH,
NeWunH, TUPas3uH, ceHnunanaduH) , HecomHeHHo obpasoBaBWKWXCA B pe3ynbTate
MOAeMbLHOTO CUHTE3a — OHW OTCYTCTBOBANW B KOHAEHCaTe KOHTPONLHOIQ OnbITa.
Kak BuAHO M3 xpomatorpammsl (puc. 37) , NOMUMO NUKOB, COOTBETCTBYIOLLLUX
aMUHOKWUCNOTaM, UMeeTCA PAA Hepacwug poBaHHbIX NUKOB. JTO AaeT OCHOBa-
HUE MPeAnonoMXuTh, YTO aHanW3MpPOBaHHbLIM PAacTBOP COAEPKUT KaKWe-TO Apyrve
HUHITUMAPUH-NONOXUTENbHbIE coelUMHeHWA, BEPOATHO aMWHblI XXWUPHOTro pPAAA
(BO3MOXHO WAEHTUYHBIE aMWUHOCOBAMHEHWAM, HAWAEHHbLIM B BYNKaHWYECKOM
nenne) .
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Puc. 37. Xpomatorpamma aMMHOKWCNOT KOHAEH-
caTa MOABNBLHOMO 3KCNeMMMeHTa
1 — acnaparmHosanR KUCNOTa, 2 — TPEOHWH;

3 — cepwn; 4 — rnyramuHoBas KucnoTa; 5 —
rnMumuH; 6 — anaHuH; 7 — MeTHMOHWH; 8 — wu3o-
newunmH; 9 — neaunn; 710 — Tupasuu; 17 —

dernnananni; 12 — nn3uH

(AN

7

mut .

MonMuUMKNWYecCKne apoMaTtuyecKkue yrneBoAOpPOALI OnpPeaenAnuce B KaTanu-
satope (nenne) T.A. Tennuukon B nab. npod. B.H. ®noposeckon (MIY)c
NOMOLUBD METOAa NHOMUHECLEHTHOW CMEeKTPOCKONWUM NPU HU3KUX Temnepa-
Typax [80, 1]. O6HapyxeHsl cnegyolme YyrnesoAopoAbl (Konu4yecTBO B
107° r/r): nupen 2; 3-metun-nuped 2; 3-3tun-nuped 1,2; Avankun-nuped
1,2 (Bcero nupeHossiX CTPYKTYp 64 X 107° r/r); HadTanuHe 4,0; ¢heHaH-
Tpensl 2,0; 1,12-6enanepuned 0,118; 3.4-Genanwpen 0,066. Mo oTHoweHUo

Ta6nuua 13

AMWHOKHCAOTEI B KOHAGHCATaX MOAENbHOrO OMNbITa
WUHcTuTyTa By NKaHonorum*

KOHTpONbHEIA ONbIT :g:':f:f‘:aoui':ﬂ' JKcnepumeHT ::3::‘?:1;%&_&"3'
MponuH 1.3 AcnaparuHosan 3.9
[ nnumnH 1,0 Kucnora
AnaHnH 0.4 TpeoHnH 05
NMunanx g i | CepuH 1.0
CepuH CoaepxaHve Kaxnoro [FnytamuHoBaR 0,5
TpeoHWH KOMMOHeHTa Huxe 1 Kucnora
CnyTamvHoBaA Cavumn 08
KUCNoTa AnaHuH 0.5
WzonenumnH MeTUoHUH 1,0
rucTuanH W3onedunH 0.8

NeAunH 1.8
Tupasuu i}:2
DeHnnanadnH 5,0
NnannH 0.8

* AHanu3 nposeseH B nabopatopud npod. H.B. MutuHa B MHcmTyTe Benka AH CCCP,
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K 3,4-BeH3anupeHy, KOTOpPbLIA HaWAeH B KONWUYECTBE, COOTBETCTBYOWEM MNpuMep-
HO NpupoaHOMYy (nouseHHOMY) ¢OHY, yKa3aHHble apoMaTU4YeCKUWe Yrnesono-
pPOAbl PacnpefenAOTCA B CNeAyluwem nopAaake: avpedst (—8 100 paz Gonb-
we) > HacdranuHbl (~8 60 pa3 Gonbwe) > deHanTpersl (~ B 30 paz Bonb-
we) > 1,12 — 6eHanepuned (B 1,8 pa3 6onblue). B npoAyKkTax By NKaHUY4eCKUX
N3BEPXKEHMW Dbinu Takixe HaupeHsl nuped, 1,12-6eH3nepuneH v 2,4-6eH3nupeH
(tabn. 6) .

B mHOrouwscneHnsix nabopaTopHbIX 3KCNEPUMBHTaX, MOAENUPYOWMUX af-
mocepy NPMMUTUBHOW 3eMNW U YCNOBWMA BYNKaHW4YecKoro npouecca, obpaso-
BaHWE TAKWX COEAWHEHWW, KaK YrNeBOAOPOAbL!, AaMWHOKWMCAOTLI, a30TcoAep-
MKallMe KOMMNOHEHThI HYKNEMHOBbIX KWUCNOT, NOPHMPUHLI U HEKOTOPbIE NOMW-
Mepbi, ABNABTCA BECKWUM apryMeHTOM abuoreHHoro npoWCXOXAEHWA OpraHu-
YeCKMX COEAMHEHWI, HaldeHHbIX B BynNKaHW4ecKux npoaykTtax. OTaensHbie
(haKTopbl, CBMAETENLCTBYHOLWLME O BO3MOXHOW abMOreHHOCTU HEKOTOPbLIX rpynn
coefnHeHW (aMUHOKMCNOT, MNOPMWPUHOB, YrNEBOAOPOAOB), PAaCCMOTpeHb!
B COOTBETCTBYHLLMX MECTax TEKCTa.

3HauMTenbHbLIA MHTEpec NpeactagnAet cobow Bonpoc o6 WCTOMHUKE BynKa-
HOTEHHbIX YrnepoacoAeprkalimx coeauHeHM. Huxe paccmaTpuBalrOTCA ABa
TaKuUX BO3MOXHbIX WCTOYHMKA — BYNKaHWUYECKUWM MPOUEcc U NpoTonnaHeTHOe
obnako. He WCKNIOYeHO, 4TO 06a 3TM MCTOYHMKAE yyacTBYHT B hOPMUPOBAHMK
YKasaHHbIX COeAMHEHWUNA.

BYTKAHWYECKWA NPOLECC —
FEHEPATOP OPrAHWMECKWUX COEAUMHEHWIA

BynKaHM4eCKWiA Mpouecc OXxBaTbiBaeT WWPOKWA pervoH BYNKaHW4eCKOW
AEATENBHOCTW, BKNKOYaWUWehd coBCTBEHHO BYNMKaHW4YECKYH CUCTEMY, npune-
rarowyo K HeMy TEPPUTOPUIO U aKBaTO pUHD.

PaccmaTtpuBan coBCTBEHHO BYNKAaHUMYECKYH CUCTEMY, MOXKHO NPeanono-
WUTh CReaytouwme nyTy 06pascBalvA OPraln4ecKoro BewecTea. '

1. MNennoeBo-rasoesblid cTON6, 0Bpas’ylOWWACA NpPY W3BEPXKEHWU, W >KEpno
BynKaHa. )Kepna HBIIF.“OTCH npupoaAHbIMKM aHanoramM KOHTAKTHbIX annapa-
TOB, NPMMEHAEMbIX B XWMWYECKOW NPOMbLILLNEHHOCTW ANA MPOBEAEHUA CUH-
TETUYECKMX KaTaNWTUMYeCKWX npoueccoB. [uameTp ByNKaHWYECKWUX >Kepn co-
cTaBnAeT NeCATKW MeTPoB, a8 ANWHA — COTHM METPOB.

2. Topel BynkaHuueckmx 60M6, npeacTaenAlwMe cobOi CBOeOGpasHbie
KaTanuTUYecKUe Kamepsl. ITA FepMeTUYecKd W30NWPOBAHHbBIE NYCTOThI, Ha-
NONHEHHbIE MarMaTM4ecCKWM ra3omM, MeaneHHO OCTeIBaKT (NOCNe W3BepXKeHWA)
OT TemMnepatyp nopAakKa 1000° C ao Temnepatypsi OKpYy»kalLen aTmocdepsb!.
KaTtanu3aTopom npouecca MOTYT CNy»WTh CTEHKW TakoW Kamepbl. AprymeHr,
NOATBEPKAADLWMIA BO3MOXKHOCTb CUHTE3a B YKa3aHHbIX YCNOBWUAX, 3TO TAXKENbIE
YrneBoAOPOAbI — anKaHbl M apeHbl, U OTHOCMTENLHO BbICOKOMOMNEKYNAPHLIE
reTepoaToMHbie cucTEMbI, OOHapy)eHHbie B BynkaHwveckux bombax. Cogep-
YKaHUE 3ITUX CcoegvHeHwd B 6GomBax NPUMEPHO COOTBETCTBYET COAEPMAHWID
ux B nenne, o6pa3yrOWEMCA NPU Pa3pbiBe MarMbl PaCTBOPEHHLIMA B HEW rasamu.
B nopax Gom6, kak yxe yKa3biBanocCh HaieHbl TaK ke NopduprHebl abUoreHHON
NPUPOAbLI U TPM aMUHOKWUCNOTbI.

3. MNy3bipbKKU MarmaTM4ecKoOro rasa, obpasylliuvecA B MarmMaTuyeckom
pacnnase NWTAKWeH CUCTEMbl BYNKaHa. 3TU Ny3biPbKW TOXE MOXHO paccmart-
pPUBaTh KaK MWK POpeaKuMoHHbIE Kamepsbi.

4. Marmatvueckuit ouar. B COOTBETCTEUM € NPEACTABNEHWAMWM pPa3NWYHbIX
Y4eHbIX B Marmatu4yecKom oONare AONxHbl CYLleCTBOBaTh BCe YCNOBWMA AnNA
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CUMHTE3a YrneBOAOPOAOB W reTepoaTOMHbIX COoeauHeHWn. BepoATHOW CxemoWn
nx obpa3oBaHWA NpeacTaBnAETCA M3BECTHAA Cxema cuHTe3a no duwepy-Tpon-
wy. Bbicokoe paBneHve Ha rnybBuHe NpenATCTBYET NUPONUTMYECKOMY pas3no-
YKEeHWIO B pe3ynbTaTe AeWCTBWA BbICOKMX oyYaroBbix Temnepatyp. 3.B. Yexkantok
B8 MoHorpatum “‘HedhTe BepxHen mMaHTun 3emnu’’ [86], npuBoanT TepmoavHa-
MU4ecKne pacyeTsl, obBocHOBbLIBalOWME ero Toyky 3peHuA. OH cumTaer, uyto
Heapa 3emMnu — 3TO rpaHAuO3HaA XuMKyeckaA nabopaTopuA, cHabxarwan
3EMHYH KOPY PasnuuHbIMKU MWHEPanamMu BbICOKOTEMNEPaTyPHOro CUHTE3a.
PacCcuMTaHHbIA WM rpynnoBOW COCTEB OPraHMYeCKOro BELeCTBa, CUHTe3upye-
MOro, NO ero MHeHW, Ha rnybuHax marmatmyeckux ovarose (50—200 km),
B 6GonbWwoOA cTeneHW COOTBETCTBYET 0GHapyXeHHOMY HaMU BYNKAHOMeHHOMY
opraHvyeckomy BewecTey. 3.6. Yekanwok xapakTepuayert rnyBuHHOe BewecTBO
("HedTe") Kak cuCTeMy COeAWHEHWIA yrnepoaa, BOAOPOAd, KUCNOPOAAE, Cepbl,
a30Ta, BELECTBEHHbIA cocTag KOTOPOW oOTBeyaeT TpeboBaHUAM TEPMOXUMMUYe-
CKOr0 paBHOBECWMA B KOHTaKTe C MPUWPOAHOA cpefoi B rNyBWHHbIX yCnOBUAX.

He orpaHuuMBaAck TONbKO COBCTBEHHO BYNKaHWY4ECKOW CUCTEMOW, cneayer
cKa3aTb, 4TO BECb PalOH, NPUNEravwuin K AeWCTBYOWEMY BYNKaHy, BKNKOYaA
NasoBble, WNAKOBbie U hyMapOnbHbie NMONA, a TAKXe aKBaTOpUW, MOXET pac-
CMaTpPUBaThCA KaK apeHa aKTWBHbIX XMMMUueckux npoueccos.’ [laxe Ha ocTei-
BAKOWMX UNW YXKE OCTLIBLUMX BYNKAHWYECKUX WNAKOBbLIX MW NABOBbIX NONAX,
B KYCKax MOPUCTOro LWNaka WM NaBbi MOXHO NpeanonaraTe CUHTE3 XWMMW-
YeCKWUX COEAVMHEHWA WUNKW YCNOXHEHWE (MNKM M3mMeHeHue) nepBoOHa4YanbHO 0bpa-
30BaBLUMXCA B 3PYyNTUBHOM cTONGe coeavHeHun. B KavecTBe npumepa MOXHO
yKa3aTe Ha OKWCNWTENbHbIE MPOUECCHI 3IK30TEPMMYECKOrO XapakTepa, BO3HW-
KawluMe B pesynbTaTe B3aMMOAEGHCTBMA MNapoOBO3AYLWHOW Cmeck ¢ Basanbtom,
KOTOPbIE MOTYT CNyXWTb, BEPOATHO, OAHOW W3 NMPUYMH BTOPUYHOro pasorpesa
wnaxkosbix KoHycoe [59]. lWnakosbig MKW nasoBbie NONA AOCTUralOT NAOLWaAM
B HECKONbLKO AECATKOB KBaApaTHbIX KMNOMeTpoB. lpUMEPOM TaKOro XuUMM-
YeCKW aKTMBHOIO BY/MIKaHWYECKOrO MONA MOXET CNy>WTb paioH bonbworo
TpewmHHOro TonbauvHCKOro W3BEPXEHWA, rAe HeCKONbKO KpaTepoB — He-
CKONBKO XWMMWYECKWX pPEaKTOPOB — CBA3aHbl MeXAy COBOW B eAWHYH reoxu-
MUYECKYH) CUCTEMY M BCe BMecTe 0b6pasyroT oﬁumpuym BYNKaHWYECKHU aKTUB-
HyH0 nnowaas. B mapre 1976 r.oHa comasuna 50 km?

Moaensio Takoro poaa ‘nepBo3faHHbIX’’ panonoa MOXeT CNYXWTb, B 4acT-
HocTu, [donuHa lMeirsepoe Ha Kamuyatke. MI3BECTHbI Take TakKwWe pPeruoHsl U B
Hosoi 3enavaum u B CWA, 8 MennoyctoHckom HaumoHansHoM napke. B rua-
poTepManbHbiX MCTOYHMKExX, ymMaponax U APYrux aHanoru4HbIX Mectax npu-
CYTCTBYET MCXOAHOE Chbipbe — ra3bl PasHOro cCOcTaBa, BOARHbIE Mapbl, KaTanu-
3aTOpbl — NOPOAbI, YCKOPAKWLWME W HanNpaBnALWME XMMWUYECKUWE peakuum,
W O THOCUTENBHO BbLICOKWE TEMMNEPATYPbI.

B 3TOM OTHOLWEHWM WHTEpPEeCHbl TaK)Xe KpaTepHble 03epa TMNa KanbAepb!
BynkaHa NonoBHuHa Ha Kypunbckom o-Be KyHawup. B kansaepe pacnonoxeHs!
aBa o3epa — [opAvee u KunAwee ¢ TemnepaTypoil soasl 97-99° C npu HW3-
KuX 3HaveHuAx pH. B uctoyHMKax Ha oAHOM U3 BeperoBbix yyacTkos 03. Ku-
NALLEro Ha NPOTAMXEHUW HeckonbKux metTpoB pH meHAeTcA ot 2 go 8. 3To no-
3BONAET paccMaTpuBaTh Y4acTOK B KauyecTBE BO3MOXKHOW MOAenM MuHepans-
HbIX MaTpUL Nepuoaa A0BMONOrMYeCKON 3BONIOUMN.

B 3HauMTenbHOW CTeneHW B OMUCaHHbIX PaiOHaxX XMMWUYECKWUM B3aMMOAEUCT-

'B 1983 r. B.A. Ucupopoe n W.I'. 3enkesuy (MHctutyT xumumn NTY) o6Hapywunu B
BO3AyXxe conbdatapHeix Nonen BynkaHoB o-Ba KyHawwp 58 opranMyecKux coeamHeHWn,
8 Tom wicne 39 yrnesonoponos C,—C,,, B ansgeruaos n ketoHos C,—C, u 2 HuTpuna
(ycTHoe coobuienue) .
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BUAM CI'IOCOﬁCTBVIOT TadKWe ABNEHWA, KakK, Hanpumep, 3anexKTpu3auua 3eMHOM
nosepxHocTU. [pu 3KCNNO3MBHLIX W3BEPMEHWAX BYNKaHOB, B armochepe
yacTo HabnwAalTCA TaKWE 3NeK TPUYECK e ABNEHWA, KaK MONHUM, OTHW 3nbma
W Waposbie MONHWKM. MonHUM U OrHW Inbma MOTYT BO3HMKATb Ha PacCTOAHWUM
Ao 160 km oT KpaTepa BynkaHa W BWAHbI Ha paccToAHuM 450 kKm oT MmecTa
nigepkeHMA. OrHm 3nbma B BUAe BneaHo-CMHEBATbIX, ronNy6biX CBETALLMXCA
pa3pAfoB, BO3HUKAKWWMWX B CMyYae BbICOKOr0 HanpAMXeHWA 3NeKTPUYecKOoro
nonA, Bbinu 3amedeHbl U OKONO 30HbI Nennonapa. [pvBeaem HECKONBKO KOH-
KpeTHbIX npuMepoB. MNpy usBep>keHMn Kamuatckoro BynkaHa lWusenyy 12 Ho-
AGpA 1964 r. B nennoBbix Tyyax B paioHe noc. ¥cTh-Kamuatck Ha HeGONbLLOH
BbICOTE OYeBUAUbLI Habmwpany Gonblioe KOMWYECTBO TOPU3CHTANbHLIX MONMHUA
anvHon 8—10 m [75]. X. Xatakeama [93] B 1949 r. nabniopan 4-kpaTHoe
yBenuueHue aTmMocthepHo-aNeK TPUYECKOro nonA 3emnu Ha paccToAHun B 250 KM
OT MecTa W3BepXXeHWA ANOHCKOro BynkaHa Ake-Ama, KoTopoe 6bino BbI3BAHO
neneHocom BepeTeHoobpa3Horo 3apAaga setpom. [.BnaHwap [90] u P. An-
fepcoH ¢ coaeTopamu [89] Hawnu, 4To NpM KOHTaKTe MOPCKOW BOAbLI C pac-
NNaBneHHoW NaBoOW NPOMCXOAMT 3INEeKTpu3auMA MOPCKOW BOfAbl W pa3feneHue
3apAAoB. 370 MOXeT MMETh MECTO NpW BXOXAEHUM NOTOKOB NaBekl B MOpe,
Hanpvmep Npyv OCTPOGHOM M3BEPXEHWM, KOTAa K TOMY e obpa3yeTtcA naposoe
Hasnexk Tpu3oBaHve obnaka. pu ocTpoBHOM u3BepkeHUW BynkaHa CropTcei
B 1963—1964 rr. BO3HMKLWKKA 3NeKTpUYecKuA noTeHuwan B 60 pa3 npesbiwan
ero HopMarnbsHOe 3Ha4YeHue.

IPYNTUBHLIE CTONBEbl KAK XWMWYECKWUE PEAKTOPDI

OAHMM 13 BEpPOATHLIX M BO3MOXHO Haubonee NpoW3BOAUTENbHLIX WCTOY-
HUKOB BYNIKaHOTEHHBIX YINEPOACOAEPKALLMX COBAMHEHUM M3 YMCNa NepeYrcneH-
HbIX Bblle ABNAETCA 3PYNTUBHLIA cTon6 (nennoBo-rasoeoe obnako). BynkaHu-
YeCKWE NennoBo-ra3oBbie CTON6bl Kak BO3MOXHble XWUMUYECKUE peakTopbl
Brepsble paccMoTpeHsl B crathe E.K. MapxuHuua 8 1974 r. [42]. Bonee pac-
W1peHHaA hopma xapak TepUCTMKMK Nennoso-ra3oBoro BynkaHuyeckoro ctonba
KaK XMMWYECKOro peakTtopa npuseaeHa B KHure E.K. MapxuHuHa “"BynkaHbi
W xu3He”’ [43].

MpeactaBneHve O TOM, Kak BbIFMAAWT TaKoW peakTop B AeACTBMW AaeT
KapTUHa W3BepXeHWA BynkaHa TATA. W3BepxkeHue 3TOro BYNKaHa, pacnono-
KEHHOTO B ceBepHOW 4acTM o-8a KyHawwup (HKxHbie Kypunbckve ocTposa)
Havanocs 14 wionA 1973 r. u npoaonxanocs 14 aAHen.

B cratee E.K. Mapxununa, H.E. NoaoknetHosa u A.WN. 36pyesoin [46] u3-
NoXeHbl pe3ynbTaTbhl UCCNEAOBaHUA NPOAYKTOB U3BEPXKEHWA, a TaK ke AaHbl He-
KOTOpbIE KONWYECTBEHHbIE OUEHKM 06bema M Maccel W3BEPrHyTOro Matepvana,
KONUYeCTBa rasoB, COBepLIMBIUMX PpaboTy BYNKaHM4ECKWX B3PbIBOB, TENNOBOM
IHEPTMN WM3BEPXKEHWA M 0BLWEN KUHETMYECKOW 3Heprum B3pbiBos. K ocobeHHoc-
TAM M3BEPEHUA OTHOCATCA €ro YACTO B3PbLIBHOW XapakTep, MHOroo4aroBOCTh,
npeobnafaHve nenna cpeAn HBeHUMNbHOro Matepuana. [nouwaab, nokpsiTan
nennom, coctaenAna Gonee 20000 m?, macc ero npuBnuxenHo Geina pasHa
200 mnH. T. Ewe 6Gonee BMevaTNAKWYK KapTWHY npeacTaBnAno cobon ws-
BEPKEHWE KamyaTcKoro BynkaHa Tonbauuk. TonbaynHckoe nasepkeHue 1975—
1976 rr. — kpynHenwee 6GasansToBoe n3BepkeHwe B Kypuno-Kamuatckom
BYNKaHWYeCKOM MOACe 3a BCe M3BECTHOE HaM ucTopuyeckoe sBpemA. ‘Waeep-
weHue BynkaHa TonBauuk Hauvanocs 6 uwona 1975 r. v npogonkanock NOYTH
nontopa roaa. C uwonA no centAGpe 1975 r. nocneposatensHo o6pa3oBanock
HECKONbKO WNaKoBbLIX KOHYCOB — TakK Had3biBaeMbiX CeBepHbIX KOHYCOB;
Bbinn XapakKTepHbl CUNbHbie B3pbiBbl, CNMBAKOWMECA B HenpepbiBHYyH NPOAYB-
Ky. MoWwHbIM NennoBo-WNaKkoBo-ra3oBbin cTonb BeibpackiBan KpynHble BoMbbI
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Ha BbICOTY A0 2—2,6 kM. M3nuBanucek NOTOKKW rMbiBOBOM nasbl, HO NUPOK NAcTK-
Ka pe3xo npeobnapana Hap naBamu.

Co BTOpoW nonoeuHbl CeHTABpA 1975 r., nmocne o6pa3oBaHWA HIXKHOTO
KOHYyCa, B3PbiBHAA AEATENbHOCTb CAENanacs MEeHee WHTEHCMBHOW, BbICOTa Bbl-
6pocoe Bomb Gbina 400—500 ™M, M3anuBannck AOBONLHO >uakue nasbl. O6uiee
KONWYECTRO W3BEPKEHHOTO MaTepuana ripesbicuno 2 km® [43, c. 8].

Brewrnul sud peaxrtopa (cuctema “kparep—obnaxko”). Paameps! v dopma
3pynTMBHOro ctonba B NpoLECCe W3BEP>KeHUA HENPERLIBHO MEHAKTCA NOA BNUA-
HueM Takux hakTopos, KaK WUMMynbLC BynKaHwWuyeckoro Bbibpoca, cuna Betpa.
Kpome Toro, Kakaoe u3BepeHWe vuMeeT cBOW ocobeHHocTH. [INA BynKaHoB
Kypuno-Kamuatckoro peroHa xapakTepeH B OCHOBHOM MEnfoBbiA TUN U3Bep-
weHuA (UcknioveHnem AenAeTcA Bonbwoe TpewmnHHoe TonBaunHckoe nasepe-
Hue 1975—1976 rr.). 3pynTueHbln cTon® W3BEPKEHUA BynkKada TATA Ha
o-8e KyHawup B 1973 r., ABNABLUErOCA M3BEPIKEHWMEM CPEAHEA MOLULHOCTW,

AT~~~
? C r — m — Puc. 38. Cxema CTPOEHIUA NennoBo-
(\( T e : - :// rasoBoW Tyuu BynkaHa Tata [19]
el O6BLACHEHWA B TEKCTE

AocTAran B BeicoTy 8 KM v B WwnpuHy 3 kM. O61em Takoro cronba 6bin 6nu3ok
k 500 km®. BynkaHuueckoe 06nako B nepsble Heaend ykaszaHHoro TonBa-
YMHCKOro W3BEPKEHMA AOXOAMNO B BbICOTY A0 15 KM ¥ B WUpUHY — 00
10-20 km.

Mennoso-rasoBas Ty4a, BblOpPOWeEHHAA W3 KpaTepa, UMeeT B CBOEWM HWKHEW
YacTi (hopmy BepTUKanbLHOro cTonba, KOTOPbLIA Ha BLICOTE HECKONBKWUX KWNO-

Ta6nuua 14
Cocras Bynkanuyeckux razos (06.%) [43]

KOMMOHEHTHI 1 L 2 3 4 5
co, 214 46,2 40,9 4.6 18,2
Cco 038 0,4 2.4 0,3 0,3
HE 09 0,016 Q.8 2.8 10,4
S0, 115 76 4,4 41 213
S, 0,7 0.0 — - —
SO, 1.8 206 - - =
Cl, 0,1 0.0 - - —

B 0,0 0.0 — - -
HCI - - - 0.6 -
N, + peaxkue 10,1 8,8 8,3 45 47,5
CH, - - — - (1))
0, - - — &= =

H, 0 52,7 38,0 43,2 83,1 7

NMpumewanwne 1 — Kunaysa, o-8 MNasann; cpegHee anauenme 10 npob ra3a ua naso-
BOro 03. Xanemaymay, s83nTeix dwarrapom 8 1917—-1919 rr.; 2 — Mayna-Toa, o-8 Masaiu;
CpeaHee 3Hauenve 2 Npo6 M3 pacnnasneHHon nassi, B3ATeIX lledepaom 8 1926 r.; 3 — Hu-
paronro, Adpuka; npoba u3 nasoeoro olepa, asatar A. Wewuso w I, Tasweswm B 1959 r;
4 — Cyprcan, Ucnanana; cpeaHee 3naueHwe 11 npob u3 wUAKONW naesl, B3ATLIX Cureenaec-
conom B 1964--1967 rr.; 5 — 31Ha 0-8 Cuunnma; cpeaHee 3HaueHun 2 Npo6 u3 KUAKOW na-
Bbl, B3ATLIX A, WeHso B 1961 r.
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MeTPOB npuobpeTaeT ropu3oHTansHYK HanpaeneHHoCTe. ATO NOATBEPXKAAETCA,
B 4aCTHOCTW, CbEMKON M3BepeHWA BynkaHa Tonbaynk B uHdpakpacHow obna-
ct1 cnekTpa co cnytHuka HOAA-4 (CWA), npoussepexton 18 mwona 1975 r.
Bbino ycTaHoBNeHo, 4TO BHavane 3pyNnTUBHLIW cTon6 NOAHANCA MOYTH BepTH-
KanbHO A0 BbicoTel 6500 m a 3arem cTan cAyBaTLCA BETPOM B BMAE MNNOCKOro
wneinda Ha pacctoAanve go 900 km (ycTHoe coobuweHwe H.A. Tycesa, coTp.
rpynnbl aBUaUMOHHO-KOCMUYECKUX MeTodoB MHCTUTYTa BynKaHonorum) .

Ha puc. 38 u3o6paxeHa cxema CTPOEHWA nennoso-razosoro obnaka synka-
Ha TATA ussepxeHma 1973 r., xapakTepHas Tak»e W ANA 3PYNTUBHBLIX CTON-

TaGnuuya 15
Cocras ra3a synkana Tara [43]

N Coaepwanue, 06.%

npadf o, N, | €O co, CH, C,H, C,H,s
8 1,42 2,58 18,00 0,06 77,29 0,57 0,02 0,06
9 0,01 6,00 75,80 0,07 18,00 0,13 He 06H. He o6H.

Mpumeuanue MNpoba 8 maap Pagxesuy, T-99,5°C, cOOTHOWEHNE ra3 — KOHABH-
car: 1 n raza — 10 mn KoHgeHcata; npoba 9 — cymaponeHoe None Ha BepxHem rpebHe
kpatepa Morpannunnk, T = 400° C, cOOTHOWEHNE ra3—kKoHaeHcaT: 1 n rasza — 0,6 MN KOH-
nencata; npobel 8 u 9 otobpansl P.A, WysanosbiMm cooTeeTcTBEHHO 26 1 28 wioHA 1973 1.,
aHanw3el rasos BeiNONHeHb! P.B. MNyceson.

Ta6nuua 16
CocTae MarmaTvuecKoro rasa synkada Ton6aunk [ 33]

Temne- CoaepxaHue, 06.%

parvgac Bcero

rasa, H, 0, N, +Ar | CO CO, | He+Ne :;;g:‘:

1040 8,50 9,60 74,40 He 06H. 7,49 Cn. 0.7-107° 99,99
950 0,30 9,66 82,20 0,26 7,40 0,17 0,11-10" 100,00

1065 34:60 1,50 39,28 HeobH. 24,40 0,22 0,70-107% 100,00
1035 25,80 2,40 55,69 0,20 16,30 Cn. 050-107% 99,99

Tabnuwua 17

McxonHsie KOMNOHEHTBI ANA OCPraHU4ecKoro CMHTe3a
B CUCTEME XMMUYECKMX PeaKTOpPOR

CopepxaHue B Ma8rmMaTUYeCKOM

rase
KomnoHeHTe! O6uiee KONUYECTBO, T

06.% Bec.%

H, 34,03 2,88 17,28 x 10¢
CH, v pp. 4,20 7,83 46,98 x 10*
co 1,90 2,25 13,60 X 10*
co, 23,99 44,70 267,60 X 10°
N, 35,64 42,26 254,16 X 10°
He + Ne 0,22 0,04 0,24 X 10*
S0, 0,01 0,03 0,18 x 10°
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Ta6nuua 18
¥ rneBoROPOAHLIA COCTAE MArMaTMYECKOro ra3a synkasa Ton6aunk (06. %)

Mpoba CH, L o C,H, C,H, C,H, w30-C,H,,
MarmaTtuueckuin ras 66,17 2,56 4,06 2,10 6,39 1,28
U3 MUAKNX N3B
To we 41,33 8,98 21,56 4,49 10,78 0,52
12 29,52 4,49 15,30 28,85 4,77 0,86
» 10,38 Cn. 1,61 3,80 6,43 6,73
" 22,35 1,62 2,12 293 5,86 415
OcTeiBlWIARA NaBa 71,93 12,42 9,34 2,74 2,30 0,04
M3 KUAKOro NOTOKa
To e 61,29 12,88 15,07 3,27 2,62 0,20
= 69,40 6,94 14,90 2,25 2,04 0,12
Wnaxkosan 6omb6a 55,37 5,70 25,00 3,50 3,80 0,24

wC.H,, C,Hy | n30-C,H, ,|H-C;H, , | n30-C,H, |H-C.,H, , | YBcn>6 >3

H6oe apyrux ussepxenvin [19]. Kaxk BuaHo Ha doTorpacdmu, B 3Tom obnake
MOXHO YCNOBHO BbIAENWUTL 3 YacTu:

1) oBnacTb UCTEYEHUA W3 XKEepna rasoso-nennoBbiX CTpPyW u BbICTPOro AsMxe-
HUA KnyBoe nenna, paamepoM 50—100 m (ueHTpanbHaA 3oHa), 2) oBnacte
obpasoBaHuA obnayHoit cTPyKTypbl Gonbwwx pasmepos, 3) obnacte paspy-
WweHWA obnaYHoW CTPYKTYpbl BETPamMu 1 06pa3oBaHue rasoBo-nNennoBoro Wwnei-
tha. Takum 06pasom, apynTWBHbIA cTon6 npeacTasnAeT coboit kak 6el "'mAr-
KW' XMMWYECKWIA pEaKTop, HE MMEeOLWMA HECTKUX CTEHOK, OF paHNYMBaOWUX
ero paamepsl.

Ucxodrnoe ceipse. OCHOBHbIE UCXOAHLIE PeareHTsl ANA XMMWYECKUX B3anuMo-
[AEACTBMIA, MPOXOAALWMX B NennoBo-rasosoM obnake, nocTaBnAeT marmaru-
yeckui ras. OH npeoBnapaet no o6beMy B TaKkoM obnake, XoTA Mo BeCy cocTas-
NAET TONbLKO NepBbie NpoueHTbl (OCHOBHaA BECOBaA COCTABNAKLWAA ero — 3To
nenen). Marmartiueckuin ra3 (dakTvyecku napo-rasoBad CMeck) COCTOMT
B OcHoBHOM (gm0 ~ 90%) w3 napos Boawl [43] ¢ npUMecsd ApYrMx KOMMO-
HeHTOB. OH copepxuT Takue ''GMoanemeHTbl”, Kak BogoOpoA, yrnepoa, asoT,
Kucnopod, cepy. B Tabn. 14 nokasaH XMMMWYECKWW cOCTaB rasa HeKOTOPbIX
BYnKaHoOB Mwvpa, B Tabn. 15 npuBedeHbl AaHHbIE MO COCTaBY ra3oB BynkaHa TATA
(1973 r.)

C 60nbLLIOW NONHOTON OXapaKTepM3oBaH coCTas MarmaTtuyeckoro rasa Ton6a-
yuHcKoro wssepxeHvA 1975—1976 rr. B 1abn. 16 npuBeneHsl pesynbTaTtbl
ofulero aWanu3a veTbipex NpoB marmaTM4ecKoro rasa 3T0r0 W3BepXKeHWA.
Bcero 6bino otobpaHo 36 Takux npo6. CneayeT ynomAaHyTh, 4To oT60p npob
CcOBCTBEHHO MarmaTUYecKux raszoB CBA3aH C UCKMIOYUTENbHBIMU TPYAHOCTAMMU
M No3ToMy A0 CUX MOpP W3BECTHbI NWLbL EAMHWUYHLIE CRyyYae MONYYeHWA Takux
npo6. 36 npob, ynomAHyTeIX Bbiwe, Beink nonyyeHsl E.K. MapxuHuHbIM 1
B.A. YpakoBbIM NyTem norpyxeHusa oT60pHol TpyBku B xuaKyo nasy Hosbix
TonBayvHcKKUX BynKaHos Ha rnybuHy 20—25 cm.

AHanw3bl 3TWX yHWKanbHbiX Npo6 panu cneaywouwue pesynbtatel. Coaepxa-
HWe BOAbl B MarmMaTMYecKOM ra3e CUNbHO KOnebnertcA W 3aBuCHUT OT BA3KOCTU
naeel. HanBonee Borara BoaoW CamMan MAKaA Naea, He YCNesLanA AerasnpoBaTh-
cA. CopepaHue B Marmatu4ecKoMm ra3e BOAOPOAA, YrNeKMCNoro rasa, MeTaHa
W APYruX yrneBoAOpPOAOB KOPPENUPYETCA C COAepXaHuem B HemM BoAbl. CooTHO-
leHWe a3oTa, Kucnoposa v 6naropogHbix ras’oB OTAMYHO OT BO3AYLWHOrO.
B cocTage rasoB onpeeneHsl 3aH4WTENbHbIE KONWYECTBa CEPHUCTOrO aHruapuaa.

Ha ocHOBaHW# AanHbIX O XMMW4ECKOM cocTase 3D npob marmatvueckoro
raza Hoseix TonBauMHCKUX BYNKaHoB cocTtasneHa 1abn. 17, koTopan aaet npea-
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3,01 3,16 Cn. Cn. - 11,28 = 100,01

2,25 117 5,75 1,08 = £2,08 = 99,98
2,06 6,68 0,81 3.81 - £2,86 - 100,01
4,24 8,33 5,70 4,53 - £48,25 = 100,00
2,12 .99 2,22 3,13 - X 45,50 - 99,99
0,23 0,25 0,09 0,09 0,15 0,34 0,08 100,00
1,28 2,18 0,15 0,22 0,50 0,28 0,06 100,00
0,66 1,40 0,16 - 0,20 1,26 0,36 0,37 100,06
1,90 3,30 0,44 0,53 0,12 & - 100,00

CTaBfieHWe O TeX WMCXOAHbIX KOMMOHEHTax (He cYMTaA BOAbl), U3 KOTOPLIX B
3pynTMBHOM cTonbe MOryT CMHTE3MPOBAaTLCA BGONEE CnoXKHble OpPraHUMyYecKue
coeavHeHwA. B nocnegHen rpache Tabnuubl ykasaHo Konuuectso (B T) Kaxaoro
W3 KOMMOHEHTOB, PacCYMTaHHOE 33 BECb NEpPUOS M3BEPXKEeHUA. Y rnepoAOPOAHbINA
coctae Ton6aumHCKOro marmMaTMyecKoro rasa nomeuleH s Taén. 18. 06 yrnesopo-
POAHBIX KOMMOHEHTaX MarmaTU4YeCcKOro rasa faert NPeAcTaBneHue TaKe aHanus
Mar MaTU4YecKoro rasa, aacopbupoBaHHOro nasou. TakoW aHanua nassl, oTobpaH-
HoW npu TonBaymHckom wasepeHnn 1975—1976 rr., 6bin NpoBeaeH No MeTo-
avke C.M. NeswyHosoit (BHWUIHW). Bbinu o6HapykeHb! cneayouime yrneso-
npopoael (06. %) : CHy — 71,43; CyHg — 12,42; C,H, — 9,44; C3Hg —2,74;
Cg H6 = 2,30,’ V|30"C4H| 0 = 0,04; H'C4H1 o —0,23; Cq Ha —-0,25; MSO-CS Hl 2 =
0,09; H-CsH,3 — 0,09; uz0-C¢H 4 —0,15; H-CgH, 4 — 0,34 n Gonee TAXKeNbIX
yrnesogopopos — 0,08,

Kak nokasklBaeT u3yyeHue HeKoTOPLIX HUINKO-XUMUIECKIUX YCNOBWIA, BO3HU-
Kalwm1x B BYNKaHUYeCKWX cTonbax u3sepeHWid, OCHOBHOM peakuMoHHOR 30-
HOW ABNAEGTCA OnpeaeneHHan yacTs cTon6a, NPUMBIKAILWAR K KpaTepy BynKaHa,
B KOTOPOW HaxOAWTCA MarmaTWueCKUi ras, He CMELLIaHHbIA ¢ Bo3ayXxoMm. B atoir
PeaKUMOHHOW 30HEe Mapora3oBaA Cpefa MMeeT BOCCTAHOBMTENbHbIA XapakTep,
YTO NOATBEPXKAAETCA COCTAaBOM MarMaTM4eckoro rasa, cofepxawero cBo6oaHbIM
BOAOPOA ¥ YrnesoAopoab! (cm. takxke ctp. 11).

Karanusarop. Teepasie nennogsbie 4acTuiibl, HaNONHAOWME IPYNTUBHOE 06na-
Ko, haKTW4ecKu BbINONHAKT ponb KaTanusaTopa B 3TOM cBoeob6pasHOM XuMu-
YeCKOM peaxkTope. YacTuubl nenna obpa3yloTcA 8 pe3ynsTaTte paspbiBa pacnnas-
NeHHoW Marmbl (BCcneacTeve pacluMpeHUA Ny3biPeKOB rasa, CoAepalMXxcA B
marme) npuv B3pLIBHOM fiepenage A3BNEHWA BO BPeMA BbiBpoca marmMel U3 Kpa-
Tepa. [o BHewHeMy BuAY nenen rpeAacTasnAet coBOW TeMHo-Cepbli (3HaunTensb-
HO pexe CBEeTNbIA) TOHKWIA NopolwoK. paHynoMeTpUYECKUii cocTaB nenna 3a-
BUCWT OT MHOTUX haKTOPOB, CBA3aHHLIX C ero 06pa3oBanuem (MOLWHOCTL B3PbI-
Ba, BA3KOCTb Marmel W T.4.) . Kpome TOro, npu M3Bep>KeHWn NpoMcXoauT CuMb-
HOe pacceAHWe nenna, NO3TOMY COCTAaB OTAenbHbIX aHanW3upyemeix Npob B 3Ha-

s Im™m KONMYECTBEHHbIE OUBHKW 38HWKEHLI, TAK KakK METoauKa, KOTOpaR nNpUMEeHANace
ANA aHanWsa, npejHasHaueHa AnA ONPEAENeHWA rasoR, aacopbUpOBaHHLIX NOPOAAMW C
ONpefeneHHon, WHOrAa 3HaYNTeNnsHOW aacopbunoHHCH cnocobHocTbi. EcTectaeHHo,
4TO B CRy4ae ByNKaHWyeckoro nenna, 06Nafaouero HUYTOXHOW copbunein u He ABNAKLLE-
TOCA NPaKTUMECKW COpBGEHTOM, KOMWYECTBO ONpEAEnAeMbIX rasos Oyaer 3HaYMTENsHO
HHXKE AeACTBMTENsHOro. OAHAaKO C KBYECTBEHHOW CTOpOHbI, KaK NOKa3bLiBaeT CPaBHEHUE
C A8HHbIM Tabn, 18, ouerKa nony4aeTCA AOCTATOYHO NONHAaA.
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YATENLHOW CTENeHW 3aBMCUT OT TOTO PacCTOAHWA, KOTOPOe NPOneTenyd 4acTu-
ubl nenna oT KpaTtepa. Hambonee KpynHble YacTuubl ocefaldT B6NKM3W Kpatepa.
CocTaBuTb TOYHYH KapTUHY rpaHyNnoOMETPUYECKOro COCTaBa nenna npakTUYecKK
Henb3A. [MpoaHanuaupoBaHHLIA HaMK KBEHWNbHLIW Menen COCTOAN B OCHOB-
HOM M3 MENKKWX 4acTul, pasMepbl KOTOpPbIX He npesbiwanu B8 cpeadem 0,1 mm.
Mo paxHbim M.C. fonrasosoit u IM.C. WyToson [48], dpakunoHHbIN cocTas nen-
na BynkaHa TATA, cobpaHHoro Bo BpeMA u3sepxeHuA B 1973 r., coctasun
(Bec.%): >1mm—0,58; 1-0,5mm—0,71; 0,5-0,25 mm—10,08; >0,256 mm —
88,63, scero 100 (cpeaHee w3 4 npob, oToBpaHHbIX HA paccTOAHMM 12—16 KM
OT Kpartepa) .

CocTag Heop2aHUYecK ol YacTu 8y NKaHUYecKuXx
nennoe, 6omb u wnaxkos

B 3tom paspene npeacTaBneHbl AaHHbIE O COCTaBe HEOPraHMY4ecKoW YacTu
Tex npo6 NPOAYKTOB BYNKAHWYECKUX W3BEPXKEHWW, B KOTOPbIX BNOCNEACTBUAW
M3yyanocb OpraHu4ecKkoe BewecTso (cm. Tabn. 7). HeopraHuyeckan 4acTb 3TUX
obpasuos avanu3uposanace B CaxKHWUWM u MuHctuTtyTe Bynkadonorwn [BHLU
AH CCCP. Nonyu4eHHble peaynbTaTel ocdopmneHsl B Buae Tabnuu. CeeaeHuA
0 XUMMWYECKOM COCTaBe MO [aHHbIM CUITMKaTHOro aHanu3a noMeLleHbl B
Tabn. 19. ®opmsbl Kenesa U cepsl B nNenne synkaHos TATA U Anami MOXHO BW-
nete B Tabn. 20. CoctaB MMKpo3anemeHToB nokaszaH B Tabn. 21. Ol onpepe-

Ta6bnuua 19
Xumuyeckuid cocrae nennos

NANCA N0 HECKONbKO W3MEHEHHOMY METOAY NONYKONWYeCTBEHHOrO aHanu3aa
M.M. Knepa [29], ocHOBaHHOro Ha MPWUHUMNE IMUCCMOHHOIO CNEKTPanbHOro
aHanu3a. B u3yyeHHbIX nennax HaiaeHbl B MuKpokonuyecteax (ot 2+ 107 ao
9.107%%) anementei: Be, Sc, Pb, Ga, V, Cu, Co, Ni, Zr, Cr, Sr, Ba, J, Jb.
B pape npo6 nennoe pasHeix BynkaHos B CaxKHWW 6sino nposeaeHo onpe-
AeneHve Takux "BMO3INEMEHTOB'', KaK YrnepoA, a3oT U cepa. Huxe npusepge-
Hbl flaHHble MO COAEPXaHWKD a30Ta, KOTOPLIA onpeaenAncA no metoay Keenpa-
nA. Mpu atom Gbinn Nony4eHsl cneayowve pe3ynsTaThl (cogepaHue B Bec.%) :
BynkaH bessimAHHbIA (npob6a 651) 0,30, synkan Arysr 0,28, synkaH LWusenyy
(npo6a 480) 0,29, synkau Wusenyy (npo6a 481) 0,39, synkaH Anaua (cpea-
HAA npo6a) 0,18, synkaH Tata (cpeaHAa npo6a) 0,26, synkan Knioueeckoit
0,38. Kak BMAHO 13 NnpuBefeHHbIX AaHHbIX, COABPXaHMWe a30Ta B npobax nennos,
M3BEPrHyTbIX pa3HbiMk BynkaHamu Kamuatku, Kypunsckux octposos u MHpgo-
He3un, OTNMYaeTCA B HEe3HAYMTENLHOW CTEMEHW W HAXOAMTCA B AAHHOM Chyvae
8 npepenax 0,26—0,39 sec.%. B BoaHOM BEITAXKE U3 Tpex obpa3uos nenna Byn-
kaHa TATA o6HapyeHbl cneaylowwe WoHel: Ca'2, Mg'?, Na* , K*, S0;?,
CI~, HCO3. MNpuBeaeHHbIA B 3TOM pazgene aHanWTUYECKUIA MaTepuan no3sonAeT
caenaTe BbIBOA, YTO B COCTaB nenna v APYrux M3y4eHHBIX BYNKaHMUYECKM X
061eKTOB BXOAAT B OCHOBHOM TE XE 3neMeHTbl U XUMUUYECKWE COeaMHEeHMA,
KOTOpble ONpeAenAloTCA B 0BbIYHBIX LUMPOKO PacnpoCTPaHeHHbIX rOpHbIX no-
poaax. C KONMYECTBEHHOW CTOPOHbI 3T @HaNW3bl TAKXE NPeacTaBnAlT 06bly-
HYI0 ANA reonoruvyeckoro marepuana kaprtuHy. CunukaTHbIe NPOAYKTLI U3Bep-

Copepxanue, 8 Bec. %

Coaepxanue, B Bec.%
N° npo- HaumeHoBaHue
Get ByRIRRGR si0, | Tio, | ALO, | Fe,0, | FeO | MnO
29 803 Bynkau TATA 53,75 1,07 16,81 4,24 6,84 0,21
{cpeannAa npo6a)
327 Bynkan TaTaR 53,84 0,61 17,75 4,83 5,54 0,17
203 Bynkau Tonbaunk 49,54 1,02 13,22 3,71 6,09 0,16
(1 komyc)
1010 Bynkan TonBauuk 49,94 0,96 12,99 2,93 6,84 0,16
{1l koHyc)
29 804 Bynkau Anaua 49,89 1,11 17,78 4,83 5,54 0,17
(cpeanAn npoBa)

Ta6nuua 20
Dopmbi Wenesa u cepbl B BYNKaHW4eCKMX Nennax

MNore
M npu
MgO CaO Na, O K,0 P,0, Sour H,0 2,,0,{; Cymma
nuBaHuu
37 8,89 2,70 0,48 0,04 0,02 035 057 99,68
3,52 9,13 311 081 0,13 0,27 011 0,52 100,34

10,02 12,48 2,39 1,02 0,20 Heonp. 0,18 Heonp. 100,03
10,70 12,35 2,28 0,93 0,21 Heonp. 0,16 Heonp. 100,45

3,52 9,13 311 0,81 0,13 0,27 0,11 0,52 100,34

HaumeHosanue 06pasua Fegan Fe*? Fe** Fenupurnoe
Menen synkana TATA 8,27 5,31 2,96 =
{cpeannn npoba)

Menen synkada Anavwa 9,25 5,62 3,63 -

(cpeannAn npoba)

Nerxopacteopumsie
B = FeO Fe, 0, Sgan. Scynbdarn. | Snupurnan
1
017 0,55 6,84 424 0.02 0,02 -
0,30 0,78 7,24 5,20 0,03 0,03 -
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Tabnuua 21
Conepmanue MMKPO3NEMEHTOB B NPOAYKTAX BYNKAHMYECKWX w3Bepxenuin (B Bec.%)

Bhe Mpo6si
MEHThb!

1 2 3 4 5 6 7 8 9

Be 0,0002 0,0002 0,0002 0,0003 Heo6H. Heobu. HeobH. Heo6H. 0,0002
Sec 0,0017 0,0013 HeobH.0,0016 0,0010 0,0016 0,0030 0,0025 0,0019
Pb 0,001 0,0015 0,001 0,0012 0,001 He 06H. He 06H. He 06H. 0,001
Ga 0,0021 0,0025 0,0019 0,0023 0,0008 0,0006 0,0006 0,0020 0,0020
\' 0,018 0,024 0,030 0,033 0,04 0,03 0,025 0,020 0,03
Cu 0,0044 0,0067 0,078 0,0073 0,09 He o6H. He o6H. He o6nx. 0,0082
Co 0,0010 0,0025 0,002 0,0022 Heo6w. 0,0070 0,0010 0,0008 0,0016
Ni 0,0039 0,0063 0,006 0,0067 0,001 0,025 0,002 0,001 0,009
Zr 0,0078 0,0083 0,0094 0,012 0,001 He o064, 0,002 0,0023 0,0055
Cr 0,0035 0,015 0,014 0,018 He 06H. He 064, He 06H. He 06m. 0,012
Sr 0,09 0,035 0,030 0,032 0,025 0,028 0,043 0,024 0,07
Ba 0,043 0,010 0,022 0,036 0,016 0,01 0,006 0,004 0,031
X 0,002 0,001 0,001 0,002 He o6H. He o6v. He o6n. Heo6H. 0,003
Yb 0,0002 0,0003 0,0002 0,0002 HeobM., HeobH. Heo6H. He obw. 0,0002

Npumeuwanne As, Te, Sb, Au, Ta, TI, Sn, Nb, W, Ge, Jn, Bi, Mo, Cd, Ag, Zn, Hf,
La, Ce, Hg, U B npo6ax He 06HapyxeHb!.

1 — nenen BynkaHa BessiMAHHOrO, Kamuatka npo6a N° 651, 2 — nenen eynkaHa AryHr,
WHaoHe3uR, o-8 Banu, 3 — nenen synkara Wusenyy, Kamuarka, npoba N° 480; 4 — nenen
synkaHa lWueenyy, npo6a N° 481; 5 — nenen synkana Anaupn, CesepHble Kypunsckue ocT-
poBa, o-8 Atnacoea; 6 — nenen synkaHa TATA, WwHeie Kypunsckue ocTposa, 0-8 KyHa-
wup, npobBa otoBpaHa npu u3sepwenun 1973 r.; 7 — wnak synkaHa TATA; 8 — BombBa
synkaHa TATA; 9 — nenen eynkana Knwyesckoro, Kamuyartka.

weHWA (nennel, 6ombeI, wnaku) BynkaHoB TATA, TonBauwmk u Anava npeacras-
neHbl BaszanbTamMu M aHpe3nTo-BazanbTamMu, COAEPMKALMMMU ABYOKWUCL KpPEMHWA
B npeaenax 49-54 gec.%. OcHoBHbIE MWHepanbl BazanbToB — Nnarvoknas, Mo-
HOKNWHHBLIA U POMBWYECKWIA NMPOKCEHbI, ONWBWH, MarHeTWUT, BYNKaHW4YecKoe
CTeKno.

YoensHan noeepxHOCTb
u copbyuorHan cnocobHOCTs nennose

Y nenbHaA noBepxHOCTb Nennosbix YacTuu Hesenuka. Mo pesynbTatam mayve-
HuA 16 npo6 nenna BynkaHa Tonbauuk, npoBegeHHoro B nabopatopumn apcop6b-
uMM  MOCKOBCKOro rocyfapCTBEHHOro YyHuBepcuTeTa (ycTHoe coobuieHve
10.C. HuKkuTWHa) , yaensHaA NoBepxXHOCTb 3TUX NEnnoBs, HaWaeHHaA no aacopb-
unouno-aakvymuomy METOAY M C NMOMOLLLIO TeNnnoBoW Aecopbunu, He npesbi-
waer 0,16 m*/r; anA oaHoro o6pa3uya nenna oHa cocTasuna Bcero npubnuanm-
tensHo 0,03 m?/r (metoa ancopbumu KpuntoHa). 3TU 3HAYEHWA B COTHM pa3
MEHbLLE, YeM, Hanpumep, AaHHbIE MO BENWYMHE YAeNnbHOW NOBEPXHOCTW TaKUX
eCTeCTBEHHbIX aACOPBeHTOB, KaK rMWHbI U AMATOMMUTbI.

Mo OpWMeHTMPOBOYHOW OUEHKE MOPUCTOCTW, OCHOBAHHOW Ha HAacbINHOM Bece
M cMmauuBaHuM Boaow, o6vem nop coctaenfAet 0,4—0,9 cm?/r. DTM pesynbTaThl
NO3BONAKT CAENnatk BbIBOA, YTO MOPbl MENnoB O4eHb KPYNHbIE — OHW AOCTU-
ralT BENUYMHbI B HECKONBKO MUKPOH U [ake AECATKOB MWKPOH. B U3y4YeHHbIX
o6pa3uax noyt Het nop meHswe Yem 0,5—1 MUKPOH. K TOMY e Konu4ecTBo
nop B YacTuuax nenna HeeBenwko. STH AdHHbLIE NOATBEPKAAHTCA WU ONTUYECKOWN
MWK pOCKONWei Nennos.

Ha puc. 39 nokasaHbl MUK podoTorpahun nennoBbiX 4acTUU BynkaHa Ton-
6aunK, cobpaHHbix 26 monA 1975 r. BO BPeMA W3BEPXEHWA 3ITOr0 BynNKaHa
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Puc. 39. MukpodoTorpadun nenna eynkava TonBauwk
Yaenuvenwe: a — X 70; 6 — X211; 6 — X2110; 2 — X6330

(Ha CeeepHom npopbiBe y | koHyca) . MukpodoTorpadun cHATLI Ha3 CKaHHpPyio-
LeM 3NeKTPOHHOM MWKPOCKOMe C PasniyHoi CTeneHbio ysenuueHwA — oT 70
no 6330 pas. MpucyTcTBME B 4acTMUAX Menna HebonblOro konuuecTsa nop,
N2 elle K TOMY e KpyrnHoro pasmepa, HaxoAMTCA B MOMHOM COOTBETCTBUM
¢ HabniopaemMoil HeBbICOKOW YAenbHOW NOBEPXHOCThIO nenna wu ero HU3KON
aacopbumnoHHOR cnocobHOCTLI0. KpoMe TOro, Kak 37O MOKa3aHo B paHHWUX pa-
GoTax akamemuka W.B. peGeHwmkosa [14], Huskanm aacopbumorHad cnocob-
HOCTb CUNNKATOB MOMET 0BBACHATLCA 0BpPa3oBaHWEM KO 'OWAHOA K PEMHEBOW
KMUCNOTbl Ha WX MOBEPXHOCTW. YCnoBWA B BYNKaHW4YECKOM 3pynTUBHOM CTON-
e, B KOTOpOM npuMepHo 90% naporas3osoi $a3sl COCTaBNAET FOPAYUA BORRHOR
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nap, GnaronpuATcTBylOT 06pa3soBaHWi0 TaKo NacCMBUPYIOLLER NNeHKW renA Ha
yacTuuax nenna, npeacrasnAWMX coboi cunukaTHele o6pa3oBaHuA.

Bonpoc o copBuvoHHOW CNOCOGHOCTH OBEHWUNLHLIX MENMOB 3acnyvsaer
BHUMaHWA B CBA3W C MX (hyHKUWeN KaK KaTanu3aTopoe, a TaKxe ¢ Buoxumuyec-
KOW TOYKM 3peHWA, KaK BO3MOXHOW MMHepanbHOW Matpvubl NPU XMMUYECKOM
(ao6uonoruyeckon) 3BONKUMK YrnepoACOAepXalnx COeAWHEHWA. AKTWBHaA
ponb HBEHWNbHLIX NENNOB KaK KaTanW3aTOpPOB XMMMWHECKWUX Peakuvin B 3pyn-
TMBHOM cTonBe B onpeAeneHHoN cTeneHW CBA3aHa ¢ MX aacopbunoHHoi crnoco6-
HOCTbi0 (BO BPEMA W3BEPXKEHUA OHAa MOXKET B HEKOTOPOW CTEMNeHW yBenvu41BaThb-
cA, GnaroflapA ABMEHWI0 3NeKTpW3auuu NoBepxHocTH vacTudexk nenna). Cop6-
UMOHHbIE CBOWCTBAa BYNKAHW4YECKOro menna Ha NpuMmepe Nenna synkaHa TATA,
cobpaHHoro npu ero ussepxerun 8 1973 r., uayyanuce B.K. Fopoxoseim [13].
JlaHHble No coCcTaBy HEOPraHMyYecKOW YacTW 3TOro nenna npuBefeHsl B Tabnu-
uax 17—19, rpaHynoMeTPUYECK WA COCTAB ONMUCaH BbiLue.

Wcecneposanace copbuvA napos Boabl U Gewsona. CopbuvA napoe BoAbl M3y-
Yanack M30NMECTUYECKMM METOAOM Npu Temnepartype 25°C. OnA atoro dpak-
uMA nenna KpynHocTter oT 0,25 mm ao 0,5 mMm Beicywwsanace npu 120 C po
NOCTOAHHOrO Beca W BblAepXWBanace B 3KCUMKATOpe HajA CepPHOW KWUCNOTOM
NPy Ka»JaoM 3agaHHOM 3HayeHWM [aBNEHWA BOAAHOrO napa A0 YCTaHOBNEHWA
pasHoBecuA (20 cyt). MonyueHHan npu 3TOM agcopBuMOHHAA M3oTepma no-
Ka3blBaeT, YTO CBEXEOTNOMXEHHbIM nernen OTHOCUTCA K NepBOMY CTPYKTYpHOMY
TUNy apcopbeHToB no KnaccudMkauwu A.B. Kucenesa [28] v o6napaet HWy-
TOXHOW copbuuoHHoit emkocTeio. Kpome Toro, Beina usyveda copbuvmA napos
6eH3ona atum e nennoM. Okasanock, YTo npefensHo copbupyemoe Konuyect-
Bo BeHaona cocTasuno Bcero 0,006 cm® /r. 31a BenuumHa B8 5—50 pa3 MeHbLUE,
YeMm, Hanpumep, AnA aHAe3nTo-6asansTos BapaHoBCKOro ApeBHeYeTBepTUYHOrO
BYNKaHa, NoABEPriUMXCA BbIBETPMBAHUIO B PasNWYyHON CTENeHu.

Karanuruveckan aKTusHOCTs nensoe

lMpu npoeepke katanuTU4yeckKoW cnocoBHOCTU nennoB 6Gbino HaWpeHo, 4To
B BOAHbIX PacTBOpax nenen NoKasan HeBbICOKYI KaTannTUYECK Y0 aK TMBHOCTb.
OpHako ero KaTanuTH4YecKoe AeiicTBME MMeeT onpeaeneHHoe cBoeobpa3ve —
OHO HanNpPaBneHo Ha peakuuio Nonvmepu3saunu. ITo NOATBEPXKAAETCA nabopaTop-
HbIMKM 3KCNEPMMEHTaMKU C Nennom BynkaHa Tonbawk, npoBeaeHHbIMU COBMECT-
HO COBETCKUMM U hpaHULY3CKMMKM VyeHbIMK. M3yyYanack KartanuTM4yeckan aKTuB-
HOCTb Menna B OTHOLIEHWM CNOHTAHHOW MONUMEPM3aUUM LUMAHWCTOrO BOAOPOAA
B BOAHBIX pacTBopax Npy KomHatHow Temnepatype u pH 8,7. Mpu atom Geino
nony4eHo Ha 10% 6Gonblue TeTpaMepa LMAHWCTOrO BOAOPOAA, YeM B KOHTPOTNb-
HOM OnbiTe, He copepxawem nenna (yctHoe cooBuweHwe B.A. OTpouleHKo,
WHetnTyT Guoxumumn AH CCCP). PesyneTaTel NpoBegeHHOro Hamu MCCNejo-
BaHWMA COCTaBa BYNKaHOreHHOro yrnepoAcoAepiKallero BewlecTBa, aIKCTparupo-
BAaHHOMO C YaCTMYeK Nenna, TakK»e CBUAETENLCTBYHT O NONUMEPU3YIOWEM BIMA-
HWKM nenna.

Kak ywe ynomwvHanoch, o06HapymeHHble B BYNKAHWYECKWMX Nennax amMwuHo-
KMCNOTbl, aMWHOCaxapa, MHOroYMCneHHbIE aMWHOCOEAMHEHWA HeyCTaHOBMNEHHO-
ro CTPOEHWA, @ TaKXXe Yrnesofbl HaAXOAATCA MPeMMYLLECTBEHHO B XMMMWYECKM
CBA3aHHOW, BepoATHO nonumepHoii dopme. Taxkoe csoeobpasve KaTanuTu-
YeCKOW aKTMBHOCTM MOMET BbI3biBaTbCA AEACTBMEM NPUMECEH MWK po3ne-
MEHTOB.

Bbin npoBegeH Takke 3IKCNEepUMeHT Mo MpOBEpKe KaTanuTu4eckoi cnocob-
HOCTW PRAA U3BEPXEHHbLIX NOPOA, U B TOM uicne nenna BynkaHa TaTtA. Ycno-
BMA 3TOrO onbiTa: cmece CO : Hy, (1 : 1), naenexue 50 atn, o6bemHan cko-
pocte 500 4!, Temnepartypa 350° C, konuuecTso KaTanu3atopa — 100 r. Bsino
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nonyvyeHo 11 yrnesopopomos coctaBa Ao Cg¢ W gpyrve npoAyKTel. 3TtoT
3KCNEPUMEHT, Mo CNOBaMm asTopa, ''yTeep)kaaeT caM (haKT KaTtanuTUYecKoro CUH-
Te3a OpraHMYecKUX COeMHEHUI Ha NoOpoaax BYNKaHWYECKOro NPOMCXoXAeHWA"
[78, c.93].

O6pasoBaHve 3HAYMTENLHOTO KONAMYECTBA CMOXHBIX OPraHW4YECKMX Coefaw-
HEHWA BO BPEMA U3BEPXKEHWA NPU HEBbLICOKOW COPOUMOHHON U KaTanuTU4eCKOM
aKTMBHOCTM nenna MoxeT BbiTe oBbAcHeHo Bonbluoi 06uieid NOBEPXHOCTbIO
ero 4actuuek. Hanpumep, npu M3BepxeHun BynkaHa Tonbaymk nnowags Yactuu
nenna, wu3seprHytToro 3a nepuod 1975—1976 rr., coctaBuna oKono
100 mnH. km* [43, c. 122]. J1a umdpa xapaKTepusyeT Ty PeaKUMOHHYIO MNo-
wanL BYNKaHopeakTopa, raé MOryT B3auMOAeMCTBOBAaTb MCXOAHbIE MONEKYIbI
1 ocepaTh 06pasoBaBlIMECA XMMUYeCcKMe NpoayKTel. K ToMy e MukpodoTorpa-
v nennoebix uactuy (cm. puc. 39) noKasbIBaKT, 4TO WX MOBEPXHOCTb,
MOKPbITaAR KPYNHbIMA NOPaMKU, MMEET HEpPOBHbIA XapakTep M MNpeAcTaBnAerT,
TakvM o6pa3om, snonHe 6GRaronpuATHYW apeHy ANA NPOTeKaHWA KaTanuTu-
Yeckux peakumin. OBHapy>keHMe cBoBOAHbIX PafWMKanoB B OPraHWMYECKOM Be-
WeCTBE HOBEHWanbHOro nenna BynKaHa TATA NOATBEPXAaeT HanWyue B NennoBo-
ra3oBOW Ty4e YCNOBMA, BNaronpuATHLIX ANA XMMUYECKUX peakLUui.

Temneparypa. Temneparypa B nennoBo-rasoBom obnake HeoAMHaKoBa
B pa3nuyHbiX ee 4acTAX. B TOW 4acTu ero, KOTOPaA NONONHAETCA HOBbIMW U3Bep-
YKeHHBIMW MaccamMu WU NPUMbIKaeT B BepxHeil 4acTu BYNKaHWYECKOro KOHyca
(HasoBem ee ueHTpanbHOW 30HOW), Temneparypa pocturaetr ~ 1000°C. 3ra
UeHTpanbHaA 30Ha NEePUOAWMYECKH MPOPe3aeTCA NOTOKaMM pacKaneHHbIX YacTuu
marmel. BoicoTa Takux cton6oe coctagnAer 1—2 kKm. o mepe noavema nenno-
BO-rasosoro obnaka u paclUMpeHWA ero BCNeACTBME NafeHWA AaBneHWR, T.e.
no Mepe yaaneHwWA OT LEHTPansHOW 30HbI U COMPUKOCHOBEHWA C OKPYXato L e
aTmocdiepoit, Temnepatypa napora3sosoi cpeabl B Heid napaeT. B kpaeesix 30-
Hax oHa npuobpetaeT TemMnepaTypy oOKpy’Kawuwero Bo3sayxa. o paHHbIM
HabnoaeHuin Ha Kocmuuecknx cnyTHukax CLUA Ha pacctoAnmm 50 KM oT Bynka-
Ha TonBaumk npW ero U3sepieHuu B 1975—1976 rr. Temneparypa Lnega cocra-
Buna MuHyc 25 C. B kaHanax MONHUA 1 NpUNeramwmx K HUM 3oHax, o6pasyio-
WMXCA B 3PYNTUBHLIX CTON6ax, KpaTkoBpemeHHo (HaBpema 10™* cek) Bo3HMKa-
10T TemnepaTypsl 4o 30 000° K'. Mpu 3Tom Te rasel, KOTOPLIE HAXOAATCA B Ka-
Hanax MONHWUWA WNKW NPUNErarwluMX 30Hax, AOMKHbI (haKTUUYECKU MepexoavTs
B NnasmMeHHOe COCTOAHME.

Haenerue. B 3apyntueHoM cTonbe gasneHve u TeMneparypa He 0AWHaKOBbI
B pa3HblIX 4acTAx ctonba. HavanbHoe gaBneHuWe, T.e. AaBreHWe B HavanbHblid MO-
MeHT BblBpacbiBaHWA MarMel W rasoB M3 KpaTepa, N0 AaHHbIM Pa3HbiX aBTOPOB,
AOCTUraeT COTEH W faxke ThICAY aTMoOchep. 3aTeM OHO YMeHbLUAeTCA Nno mepe
pacwupeHnA obvema cronba v yaaneHuWA oT LUEHTPanbHOW YacTu A0 aTMochepHo-
ro B KpaeBblX 4acTAX.

WmeroTcA ceeaeHvA 06 0BpasoBaHuuM Npy TAKOM Nepenage AasneHus yAapHbiX
[95] u ynbTpa3ByKoOBbIX BONH, T.e. (haKTOPOB, 3HAYUTENLHO YCKOPAIOWMX He-
KOTOPblE XMMWYECKME peakuuu. B dacTHocTn, no gaHHeim B.W. MNonbpaHckoro
M ero coTpyaHukos (MHcTUTYT xumwuueckon ¢maukm AH CCCP), ypapHble
BOMNHbI B 3HaYUTeNbHOW CTeNeHW ycKopA T oBpa3osBaHue Guononumepos.

Y napHo-BO34YUWHbIE BOMHbI, BO3HUKaIOWMWE BO BPEMA KPYMNHbIX U3BEPXKEHWH,
XapakTepu3yTcA 6oNbWOoN MOLLHOCTbIO. Hanpumep, TPOTUNOBbLIA 3KBUBANEHT
B3pbiBa NpW U3BepxeHun BynkaHa Kpakartay B 1883 r. coctaeun 100—150 Mr,

! Mo pauneiM H0.H, Xuenoka u C.A. Mavaenswtama [18], Temnepatypa B kaHanax aTmo-
chepHbIX MONHUA HaxoauTcA B BnuMakux npegenax — ot 16 000 go 25 000° C. Mpu uay-
YEHUM CNEKTPOB WINYYEHUA ITUX MOMHUA GbinW 0BHAPYIKEHBI HENTPanbHbLIE U MOHW3WPO-
BaHHbIE aTOMbI M MONEKYNbl CNEAYHOUIMX 3NEMEHTOB: a30Ta, KWUCNOpPOAa, BOAOPOA3.
aproHa, pTyTu, a TAKXXe uMaH-rpynna.
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a v3BepXeHWA BynkaHa Be3biMAHHLIA Ha Kamyatke B 1956 r. — 8 M1. M3BecT-
HO HECKONbKO TUNOB BYNKAHUYECKUX YAAPHO-BO3AYWHLIX BonH. Tak, BO
speMA TonBauwmHckoro nasepxeHuA 1975—1976 rr. Gbino BbIAENEHO NATL TH-
MoB; HEKOTOpPble M3 HWUX MOTrYT BO3HWKaTh NP CBEPX3BYKOBOM MCTEYEHUW
nennoBo-ra3oBol CMECH W AETOHaUWMK B3pbIBOCNOCOGHBLIX rasos, ApPYrue CBA-
3aHbl C MPOUECCaMK, MPOMCXOAALMMU Ha BonbwKMX rayBuHax marmaTuyecKo-
ro xaHana [83]. MomMumMo 3TOro, BO BpeMA 3NEKTPUMECKUX Pa3pAAOB B KaHa-
nax MONMHWIA pa3BvWBaeTcA BbiCOKOe nasneHue [88].

InexTpuveckue pa3pAods. Bo BpeMA M3BEPXKEHUA BYNKaHW4YeCcKan NnennoBo-
ra3oBaf Tyya NpaKkTW4eCKW MepMEHEHTHO NPOPEe3aeTCA B PasnMuyHbIX Hanpas-
NEHUAX MONHUEBLIMMA 3NEKTPUYECKMMM pa3pAaamu. JTuHetHbie MONHWEBbIE pa3-
PAAbLI BO BPEMA WM3BEDPXEHWWA NPOUCXOAAT TONLKO BHYTPU MU Ha nepudepun
BynKaHuyeckoro o6bnaka. [/lnMHa MoOnHWiA B BYNKaHM4eCKOM obnake B oTAvumne
OT rpo3osbix 06nakoB mMeHbwe M coctasnAeT ot 8—10 m ao 1-2 km'. Takue
MONHWM MEXAY YacTAMU BynkaHuyeckoro o6naka | m Il (cm. puc. 38) umeioT
BEPTUKAanNbHYI HanpaeneHHocTs, a mexay YactAamu Il n 11l — ropusoHTansHylo.
Ha puc. 40 noka3saso nennoBo-rasosoe o6nako BynkaHa TonBaymk ¢ pasnuyHbim
HanpaefeHWeM MONHWeBbIX pa3pAgoB. CeTka 3NeKTPUMYECKUX pa3pARAOB,
KoTopaA oBpa3yeTcA npyu aTom, uzobpaxeHa Ha puc. 41 n 42. O6pa3oBaHue 3TUX
pa3pAAoce O6BLCHABTCA BO3HMKHOBEHWEM CTATUYECKOro 3NMeKTpUYecTea, rnae-
HeIM 06pa3om B pe3ynbTate TpeHUA nennoBsix Yactuu. A, Wrerep [107] cuutaer
NPUYMHOW TaKKX MONHWIA 3nekTpu3auvio npu obpazoBaHWn nenna, TPEHWU ero
BO BpemMA Bbibpoca U3 KpaTepa U agcopburMu UM MOHOB (3NEeKTPU30BaHHbLIE Yac-
Tuubl o6naparoT yBenuueHHoW crocobHOCTLD COpOMpOBaTE HeopraHWYecKue.
voHbl) . Mpu cnaboil BynkaHuueckow AeATenbHOCTH (thymMaponbHOW aKTWB-
HOCTK, cnabbix ra3oBbIX B3pbiBax) NpeoBnafaldT XMMUYECKWE WU TepMUYECKUe
NpoLeccsl 3INeKTPU3aunm, a NpyM IKCNNO3MBHOW AeATeNnbHOCTU — TpubBoanekTpu-
yeckui adchexT.

[nA ussepxeHuA Bynkava TATA pacueTsl noka3ssiBawT [19], yto aHepruA
3apAgos B oBnactAx oBnaka I—Il u II—11l (cm. puc. 38), cocragnAOwWwanR cooT-
setcteeHHo 3 - 10 1 3 - 10° apr, Ha HeCKONLKO NOPAAKOB HUXE, YeM B rpo-
30BbIX Tyyax. [l0aTOMy 3NeKTpuW30BaHHbIE YacTuubl nenna pasmepom ~0,1 MM,
HaxoAAWMECA B none noAoBHeiX 3apAgos, ByayT MCNLITbIBaTh HE3HAYMTENb-
Hble YCKOPEHWA 1 ABWXKEHMWE YacTul, B TOM Y1Cne n ux BbiBpoc U3 peakuUMOHHON
30HbI ByayT ONpeaenATLCA rNaBHLIM 0Bpa3om ApPYruMu thak Topamu.

Ha ocHOBaHWM aHanoruv ¢ 3NEKTPUYECKUMWU ABMEHWAMM, NPUBOAALLUMM
K o6pasoBaHuio 3nekTpuueckux npoboes B 3oHax |l u |1l BynkaHuyeckoro
obnaka, A.H. 3emuoe ¢ coasTopamu [19] NPUXOAWT K BbLIBOAY, YTO B LEHT-
pantHoM 30He |, nNpu 3anekTpuyeckom npoboe obpa3yeTtcA nna3ma, COCTOA-
uaA U3 KOMMNOHEHTOB nennoBo-razoBoro o6naxa. PacueTsl noATBep@aalT Ta-
Kyl BO3MOXHOCTb. [MogcunTaHo, 4TO B KaHane Ka»aowW mMonHuu (npu ycnoBuu
YCTaHOBNEHWA TepMoAMHamMu4eckoro paBHoBecuA) o6pasyercAa okono 100 kr
CMECW HeATpanbHbIX W AWMCCOLWWMPOBAHHLIX MONEKYN, HEWTpanbHbIX aTOMOB
M WoHOB pewecTsa nenna. Mpu 3ToM B 1 cM® B TeyeHWe BpemeHW paspAna
(0,0002 c) y takux anemenToB, kak C, Cl, F, N, O, S, H, Ha oavH HeiATpans-
HbIA atom ByaeTt npuxoanTthca 200—300 oagHOK PAaTHO MOHU3UPOBaHHBLIX aTOMOB,
a y Takux anemeHToB, Kak Al, Ca, Fe, Mg, Na, Ti, Si — 2 - 10°—5 . 10*, vacte
aTOMOB NOABEPraeTcA Npu 3TOM ABYKPAaTHOW MOHU3AUWM.

AnA Bcero u3BepeHUA BynkKaHa TATA, KoTopoe npogonykanock 319 4 wu
B TeyeHWe KoToporo Habnwpganocs Bonee munnuoHa pa3pAgos, obuiee Konu-

Mo M. IDMaHy anuHa NPOBOAALLEro KaHana MONHWM B aTtmocdgepe coctaenAet 1000—
5000 m, wupuna 10—30 cm [88] .
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Puc. 40. Xumunuecknii BynkaHopeakTop (M3sepiKeHWe kKamuaTCkoro synkava TonbBawik)
C MOMHUEBLIM Pa3pAAOM

Y4eCTBO PeakUMOHHO-aK TMBHOW MAacchl menna No MWUHWMAaNbHOW OUEHKE COCTaB-
naet 10% kr X 10% = 10% km, unu 100 Teic. T.

TakuMm obpasom, GonblLIOe KONWYECTBO MOHWU3MPOBEHHBIX 4acTuUL, W WX Bbl-
COKWA 3HEPreTMYeCKuid YypoBeHb AenaloT 3oHY | HawbBonee peakUWOHHO-aK TMB-
HoW obBnacTelo 3pynTusHoro ctonba. Pa3mepbl 3TOM XUMWYECKU aKTUBHOW
30HbI 3a8BUCAT OT XapaxKTepa M3BePXEeHWA 1 ero macwTaba.

B cnyuae wssepxenna BynkaHa TATA B 1973 r. B cooTBeTCTBUM C pacyeToM
A.H. 3emuyoBa c coasTopamy Ha BbicoTe 400 M Hag KpomKoW Kparepa AOMA
MOMEKYN BYNKaHW4YeCKUX MNpumMeceld B Bo3ayxe coctasnmer Bcero 40%. Ha
BbicoTe 1 KM TeMnepaTypa ra3oB Y»kKe najaeT A0 TeMNepatypbl OKPY»KaroLwero
BO3AyXa, @ AONA MONEKYN BYNKaHWYECKOro rasa B BO3AYXe CTAHOBMTCA npe-
HebBpexumMo Mana, K Tomy e BOnbliyi 4acTk WX COCTaBNAET BOAAHOW nap.
Takum 06pa3oM, Ha OCHOBAHMWM YKa3aHHbIX Bbille PacyeToB B 3PYyNTUBHOM
ctonbe Hawbonee BepoATHaA o6nacTe 06pa3s0BaHWA CNOMHBLIX OPraHUYECKUX
COEIMHEHUA — 3TO HECKOMbKO COT METPOB HWXHEW BbIiCOKOTEMNepaTypHO
30HbI, TAe KOHUEHTpauuMA BYNKaHWYECKWMX rasoB A0CTaTovHO Benuka. WMcxop-
HbIMW AaHHBIMW ANA TakKUX pac4eToB BbiNKM: Macca eAMHWUYHOro BbibGpoca —
300 T, HavanbHoe paBneHue B KaHane xepna — 140 arm., obvem Kamepsi
)epna, B KOTOPOM NPOWMCXOAAT B3pbiesl — 1000 m>, HauansHan Temnepatypa
raza Ha BbicoTe Ao 400 M Haa KpoMmkoi Kpatepa — 1000°C: Temnepatypa
rasa nocne ero pacwwupenua (B 40 pa3} — 160°C.
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Puc. 41. OnexkTpMyeckan CTPyKTypa
nennosoW Tyw Bynkawa TonbGawik
(no O.M. Pynenxo u M.WU. Tokapesy)
[74]

I — obnacTb KBasMnamuHapHoro Te-
YeHUA NennoBo-<a3oseix cTpyir /[ — o6
N8CTL Pa3pyLUeHUA KBa3MNamMuHapHOro
TewenunA; [/l — obBnacTe npevmyule-
CTBEHHO TOPW3OHTANLHOTO ABUXKEHWA
nennoso-rasoson Tyw; [V — o6
NacTe BbINAAEHWA M3 Tyw KPynHOW
(dpakuuu BYNKaHMYECKOro maTepuana;
V — o6nacte BbINBAEHWA MENKOW
ppakumu, 3HAYKEMWU NNKC U MUHYC
NOKasaHO pacnpefeneHue 3nexKTpuue-
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Puc. 42. NpoeKunA HEKOTOPLIX MONHWIA HA FOPU3OHTANLHYIO NNOCKOCTL
WWnakoeo-nennoBo-rasoean Ty4a BynxaHa Tonbauwk (12—15 wiona 1975 r.)
3apucoeka O.M. Pynenko ¢ poTorpadmmn



WUmetoTcA CBEAeHWA, YTO NpU WU3BEPXeHWU APYTruX BYNKaHOB AaBneHWe B
KaHane »epna MoXxet ObITb B HECKOMNbLKO AECATKOB pa3 Bblwe, ECTBCTBGHHO,
YTO NPU 3TOM BepxXHWe Npeaensi peakuwoHHol obnactT B 30He | 3HauMTenbHO
yBENMYaTCA M BCA 3Ta 30Ha GypeT 3aHMMaTh 6ONbLIMIA 06BEM.

Bce ckasaHHoe BbllWe CBMAETENLCTBYET O TOM, YTO B 3pynTuBHOM cTonbe,
o6pa3ylolwemMcA BO BPeMA BYNKaHWYECKOrO WM3Bep)XEeHWA, CO3AAalOTCA YCNOBWA
ANA CHUHTE3a CNOXHbIX OpPraHW4YecKux CDeJJ.HHEHHﬁ, d BYnKaHbl NpeacTaBnAKT,
TakuM o06pasom, reHepatopbl YrnepoAcofep’kaulero BeulecTBa. [akue redHe-
paTopbl, MMelOWMe B KayecTBe WCXOAHOrO CbIPbA BYyNKaHWYecKuWe naporaso-
BYK CMecb W nenen, Kak (noWAM3MPOBaHHBLIA KaTanu3atop ¢ Bonbwoi o6-
Weid NoBepXHOCTbIO, paboTalT B LUMPOKOM AuanasoHe Temnepatyp v Aaene-
HWNA, OCHOBHaﬂ OODGBHHOCTB XMMUWYEeCKOro peaKTopa TaKoro tuna — ero nynse-
capylowee AencTeue, CcnocobCTBYOWEE NEPUOAMYECKOMY BbiDpackiBaHUKO
NPOAYKTOB PeakuuMuM u3 BbICOKOTEMMNEPaTyPHOW peakuMoHHOW 30Hbl. [Mynbca-
UMA Bbi3bIBaETCA rNaBHbIM 06pa3soM MNepuoAMYECKUMMU B3pPbiBaMWU, MNpPOWC-
XOAAWMMK NPY BbIKWABIBAHUW MarmMel U3 KpaTtepa BynKaHa.

OnpepeneHHyo (HO He rnasHyw) ponk B 3TOM npouecce urpaet cbpoc Bbico-
KUX [AaBNeHWiA Pa3sBUBAlOLUMXCA B KaHane MONHWIA, KOTOpble BO3HUMKAKT B
nennoBo-razoBoMm obnake. OCHOBHOM ABWMXYLWEA CWNOM 3TOrO NyNbCUPYH-
Lero, AOBONbHO PMTMUWYHOIO Npouecca, ABNAETCA ra3oean thaza. Korpa pasne-
HWe rasoB npeebillaeT AaBneHWe BA3IKOro marmatuyecKoro pacnnaea, npowvc-
XO0AWUT B3pPbiBHOE W3BepXeHwe. ﬂaaneuue, co3AaBaemMoe MarmMaTu4yecKum
pacnnasomM Ha nexalwlyw Bbille KPOBNK BYNKaHa B MOMEHT B3pbiBa AOCTH-
raet 4500 kr/cm? [15].

Bcneactene B3pbIBHOM nNynbCauMM 4acTUubl nenna B 3pynTuBHOM ctonbe
HaxOAATCA B HENpepbIBHOM [ABMXXEHUMM W B TO Xe BPEeMA OHW NepMaHeHTHO
OMBbIBAIOTCA PeakUMOHHbIM MarmMaTu4yecKMM ra3oM. TakaA KapTuHa Jo
HEKOTOPOW CTeneHW HanomMuHaeT cnonpa-Npouece, KOTOPbIW Hawen WWpo-
KOe npuMeHeHve B HediTenepepabaTbiBalowiein NPOMBILUNEHHOCTU B KayecTse
apheKTMBHOW CUCTEMbI ANA KaTanuMTUYECKOro KpekwHra. B 3toi cucreme
MCNONbL3YeTCA MMKPOChepuyecKuin KaTanusaTtop, KOTOPbIA HaxoOAMTCA B
noToKe NapoB WMNM BO3AyXa BO B3BELWEHHOM COCTOAHWM AaXe Npu OTHOCK-
TensHo HeGonbWoOW CKOPOCTM NoToka. MuKpovacTWubl KOHTaKTa He ocepaloT
noa BAWAHWMEM CWUMbl TAMECTW, @ HaxOAATCA B NOCTOAHHOM ABWKEHWW, BUTa-
HuWM. Takoe COCTOAHWE CHCTEMbI ra3 — TBepPAOe Teno B HEKOTOPOM OTHOLe-
HWM nNoAo6GHO MMAKOCTA, NO3TOMY ero HasbiBawT "KunAwmMm'’, ncespo-
OXMIKEHHBIM, UM GNIMAU3MPOBaHHBIM. [INA NOAnepXXaHUA TCeBA00MUIKEH-
HOro COCTOAHWA HeobxoAumo, YToDBbl CUNa TAXKECTW YpPaBHOBELMBANAE NOABEM-
HYI cuny, cO34aBaeMylo NOTOKOM rasa vnu napa. MNoabemHan cuna yBenu4u-
BaeTCA C NOBbILLUEHWEM CKOPOCTH rasa, B CBA3M C YeM NpW pacluMpeHun peakTopa
TBepAblie 4YacTuubl AOMKHBI OCeAath, a NPU CyXeHuu, Haoﬁopor, nogHMMaTbCA
BMecTe ¢ rasom. B Hawem cnyvae pacwmpeHuve 3pynTMBHOro crtonba v Bynka-
HUYECKWE B3PbIBBI NPU W3BEPXXeHWWM CcNocoBCTBYT nepuoauyYeckoMy ocepa-
HWKO NENNOBbIX YacTUL U UX yaaneHW M3 BynKaHuyecKoro 06na|-<a.

XUMWU3M OBPA30BAHWA
BYNKAHOMEHHBIX OPrFAHMYECKWUX COEAWHEHWA

XvuMKU3M npoueccoB, NPMBOARWMX K obpazoBaHuio 6ONbLIOro KonuyecTBa
pa3Hoo6pasHblX XMMUYECKMX COEAUHEHWMIA B NennoBo-ra3oBom obnake v Ha Apy-
rMx CTAAUMAX BYNIKGHUYECKOro MNpoLecca AON»eH pacCMaTpMBaTLCA OTAENBHO ANA
KaXXA0A M3 OCHOBHbLIX MPYNn 3TUX coeAWHeHWih. B atom paspene onucaH npea-
nonaraemsi xumu3m o6pas3oBaHuUA ABYX TAKUX rpynn — yrnesoAopoaos v a3oT-
COAePaLMX COBANHEHUA — aMWHOKMCNOT M OCHOBaHUWA HYKNEeKHOBBIX KUCMOT.
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CeefieHWA 0 xXuMuU3Me 00pasoBaHMA OPraHM4ecKMX COEAWMHEHWW B BYyNKa-
HW4YEeCKKMX npoueccax, HakonneHHble K HacToAWeMY BpeMeHW, HEMHOroYucneH-
Hbl. Cneuwaano 3TOT BOMPOC He U3y4ancA, a Nnony4eHHble aHaNWTUYeCKWe AaH-
Hbieé OTHOCATCA [rNaBHbIM OGDBBOM K WCXO0AHBIM W KOHEYHbIM NpoAYKTam
XMMUYECKUX peaKuui M He KacawTCA MX NPOMEXYTOYHbIX NpoayKToB. Moatomy
ANA NPeACTaBNeHMA O XMMW3Me TaKuxX Peakuui MCrnonb3oBaHbl CXeMbl, KOTO-
pble 06BACHAKT oBpasoBaHWe 3TUX rPynn coeauHeHuin B ycnosuax nabopartop-
HBIX 3KCNEPUMEHTOB, A0 HEKOTOPOM CTEMeHW MOAENUPYHOWMX YCNOBUA BynKa-
HUYeckux npoueccoB. B cneumcmyecknx, BeICOKOTEMNEPaTYpPHbIX YCNOBUAX
BynKaHopeakTopa obpa3yloTcA cBoeobpa3Hble XMMUYECKue coeanHeHuA, B nep-
BYH OHMepeab TaKue YCNOBMA OTP@XaloTCA Ha (M3MYECKUX CBOWCTBAEx, B 4acT-
HOCTM Ha yTAXeneHwu coctasa. Bo Bcex npoaHanuauposaHHbix npobax (akcr-
paKkTax) NOMHOCTLIO OTCYTCTBYHOT (hpaKumMu, KOTOPbIe MOXHO YCNOBHO Ha3saTb
CPEeAHWMM, T.e. NPOMEXYTOYHbIMU MEXAY ra30BOW W Nerkonety4eld 4HacTAMM
C OAHOI CTOPOHbI, U TAXKENLIMW YT NEPOANCTLIMWA, TeTEPOaTOMHBIMW COEANHEHWUA-
MU C ADYFOH WHaue rosopna, OTCVTCTBVIOT XMmMnu4yeCKmne CoeaMHEHWA, BbIKWUNAKD-
ww1e npumepHo B npeaenax ot 60 ao 280°C, npuYeM 3TO He MOXKET BbI3bIBATLCA
noTepAMA  BCNeACTBME MNPUMEHEHMA MEeTOOAMKW BblAeneHWA OpraHn4YecKoro
BewecTBa HU3KOKUNALWMMK IKCTPpareHTamMu.

Y rnesopoponsi

K ocoB6eHHOCTAM XWMWYECKOr0 COCTaBa OTHOCUTCA OboraweHue TRIKenow
YacTM BYNKAHOMEHHOW OPraHMKW COEAMHEHMAMM UMKNMYECKOW CTPYKTYpPbI,
B 3HAYMTENbHOW CTEMEeHW CTOMKOro, apoOMaTM4YecKOro XapakTepa, C BbICOKMM
coAep)KaHueM yrnepoAa BnnoTe A0 YrnucTeiX o6pa3zoBaHuii ¢ 6onbliMm MoneKy-
nApHbiM BecoMm. MpeoBnagaHve apomMaTUuYeCKUX CTPYKTYpP Haj napatwvHOBbIMU
MOXeT bbiTb 0OBACHEHO CTPEMIIEHWEM CUCTEMbl NEPedTH B COCTOAHWE C Hau-
MeHbLUer cBODOAHON 3HEPrueil U ¢ TEPMOAMHAMUYECKOW CTOPOHLI NOATBEPXKAAET
pasnokeHue napauHOB B 30HE BbICOKMX TEMMepaTyp BynKaHuveckoro obnaka.

Hanuyve B mMarmaTuyecKOM rase HapAAY C HacblWeHHbIMW YTrneBo40POAaMU
C;—Cs Takke v onedmHOB, TakuX, Kak 3TuneH, nponuneH, BytuneH (cm.
Tabn. 18), noATBepP)KAAET NPOTEKaHWE KPEKWHra B BYNKaHWYECKOM MpoLecce.
WUm moxxeT BbiTh BbI3BaHO OTCYTCTBME CPpeaHuX (hpakuuih napadmHOB B BYNKaHO-
reHHOM BellecTee. YunTbiBaA ONpeAeNeHHOe KaTtanuTMYecKoe QeCTBME YacTUYeK
nenna U BOCCTAHOBWTENbLHYO 06CTaHOBKY B NennoBo-rasoBom obnake, MOXHO
NPeanonoXXuTk, YTO HapAAY C TEPMWYECKUM KPEKUHIOM B BYNKaHW4YeCKOM npo-
uecce nNPOTEKaeT W KaranMTUYeCKWH KPEKWHr, a BO3MOXHO, M pedopmMUHr
(ruapodopMUHT) yKasaHHbIX CPeAHUX (PaKLWiA.

Kak wu3secTHo, pedhOpMUHT NpU BLICOKUX TeMnepaTypax B peaynkraTte peak-
UMM M30MepM3auMM M UMKNM3auuM napacvHOBLIX YrNeBOAOPOAOE C NOCMNeAyHo-
WWMKM NPOLECCAMM 3aMblKaHWMA MX B LWKMKN M AErMApOreHU3auunM NpuBOAMT K
3HAYMTENbHOW UMKAM3aUMM WM apOMaTM3auMM Nerkux v cpeaHmMx (pakuuin Ha-
ColWeHHBIX YreBOAOPOACE. CreneHb apomartu3auuMu npu 3ToM MoXeT BbiTb
BeCbMa 3HauyATeNnbHOW. Tak, nNpu pedopmuHre GeHsmHoBoW dpakumu (H.K. —
147,5°C) caxanuHcKoir HedhTM copep)KaHMe apomMaTMHecKUWX YrnesoAopoaos
so3pocno ¢ 9,2 no 72 sec. % [20].

CobcTBEHHO B NENOBO-ra3oBOM cTonbe ByNKaHWYeCKoro U3Bep>KeHuA MoryT
NPOMCXOAMThL TE >KE NMPOLECcChl, CBA3aHHLIE C TEPMUYECKMM W KaTanuTUYECKUM
AENCTBMEM, KOTOPbIE COCTABNAKT OCHOBY COBpPeMeHHON HedTenepepabaTbiBaio-
Wei NPOMBbILNEHHOCTH, @ UMEHHO: TEPMUYECKWI KPEKWHI, KaTanuTU4ecKui
KPEKMUHI, NUponu3 u pedopMUHI HedhTeNnpoayKTOB W Yrnes0A0POAHLIX ra3os.

Mo aHanoruu ¢ npoueccammn HediTenepepaboTKM MOXKHO NPEANONOXKUTb, 4TO
B 3pPYNTUBHOM cTonbe TepMUYECKOe pacluenfeHve yrnesoaopoAoB MeTaHOBOTO
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pAAa HaYMHEeTCA B BbICOKOTEMMNEPaTypPHbIX 30HaX U NMPOAOMKAETCA B 30HaX
apynTuBHOro cronba c Gonee HU3IKOW TemMnepaTypow. TaK, NMPONU3 yrnesoao-
POAHBIX Fa30B (HU3WMWX METAHOBLIX YIrNesoaopoaoB) ¢ obpazoBaHuem onedm-
HOB NpoxoauT B WHTepBane 850—680°C. 3HauwsTenbHaRm CKOPOCTb TepMUve-
CKOro pacuwenneHnA YrnesoAopoAOB MeTaHoBOro pAaa (MeHee cTaBunbHeIX,
YeM HW3LIWE FOMONOrM MeTaHa) WMMeeT MecTo ewe npu Temnepatypax 550—
480°C u npoaonkaeTcR Aaxe npu Temneparype 400°C.

Hamnbonee BaHOW peakuved nNpu TEPMUYECKMX Mpoueccax ABMAETCA pac-
wienneHue yrnesoAopoAOE NO YrnepoA—yrnepoAHbIM CBA3AM. B peaynbrarte
NONYYalTCA CMECH HAChILEHHbIX W HEHackIWEeHHbIX KOMMNOoHeHToB. Lluknuye-
CKWE YrNeBOoAOPOAbI MPU 3TUX XE YCNOBMAX OTWENNAKT BOKOBLIE LENoYKH,
a HadTeHOBOE KONLWO, KPOME TOro, PackpbiBaeTcA ¢ obpasoBaHWem one-
huHoB.

B oTcyTcTBMe KaTanM3aTopa 3TM peakuuu NpoTeKawT uepe3 craauio obpa-
3CSaHuA cBOBOAHLIX PaguKanoB U MMEKT uenHoW xapakTtep. Llens moxer
33pOAWTLCA NPW MOTNOLWEHWM KBAHTa 3HEPTUM UMW NPW CTONKHOBEHWUW Mofne-
KYNbl CO CTEHKOW BYNKaHWYeCKOro Xepna unu C TBepAOW YyacTuuen B nenno-
BO-Ta30BOM cTonbe:

RCH,—CH, R~ RCH,—CHy+ R

W NPOAONXaeTcA:
RCH,—CH,R' + R* >RCH, — CHR' +R'H
RCH,—CHR' =R + R'CH = CH,.

Mpu 3TOM MOryT NpPoTeKaTs W NOBOMHbIE peakuMn MEHbLUEro 3Ha4YeHuA, Ta-
KWe, KaK peakuuMu paguKanbHO-UENHOro anKWUNUMpPOBaHWA W MNONMMEPU3aLMK
(Hannue cBoBOAHBIX pagvKanoB B BYNKaHWYECKOM nMenne nNoATBepPXAEHO
3IKCMEepUMEHTaNbLHO) .

Mpn KaTanuTUYECKOM KPeKWHre paclienneHue yrnesoAopoAoB OCYLIECTBNA-
eTCA Ha aniMoCUNMKaTax, TUNUYHbLIX KaTanu3aTopax MOHHbIX peakuun. Kak
BuaHO B Tabn. 19, nennoBble 4YacTMUubl B 3HAYWTENLHOW CTeneHW COCTOAT U3
antoMOCUNMKETOB. B ux NPUCYTCTBMKA peaxkunuu pacwenneHA NpoTeKakwT He
no csoBoAHO-paAMKanbHOMY MEXaHM3MY, Kak Npv TEPMMYECKOM KPeKMHre,
a No WOHHOMY, 4Yepe3 MPOMEXYTOYHYID CTaguio MOMOXKUTENbLHO 3apPAXeHHbIX
KapboHMeBbIX WOHOB. MICTOYHWKOM 3TMX WOHOB MOryT 6biTh OneduHbl, KOTO-
pble 06pa3ylOTCA NpW TEPMWYECKOM pacnafe YrnesoAopofoB M B HeBonbliom
KONWYECTBE NPUCYTCTBYKT B MarMaTMYeCKOM ra3e, W MPOTOHbl, reHepupye-
Mble KaTanu3atopamv KUCNOTHOrO Tuna:

CH, +MeOH—+C H + MeO™.

n 2n n 2n+1

Obpa3zyowmecA MoHsl Kap6oHWA Nerko pacnafakTCcA, Pa3BUBaf VOHHO-LEeNHOW
npouecc pacnaaa napadyHOB :

+
RCH — CH,R =+RCH = CH, + R",
+

R* + RCH;—CH,;R +RH + RCH — CH,R u 1.a.

CyaR no coaepXkaHui B MarMaTMYeckom rase yrnesoaoponoe cocrasa Cs
B OTAENbHbIX CMY4aAX B BYNKaHMYECKOM NpoUecce, NOMWMO KpPEKWHra, Mor
MMETbL MECTO W NUPoNu3 rasa. ITo NOATBEPXKAA3BTCA TEM, YTO B MarMaTU4YecKoM
rase U3 XMAKUX nas BynkaHa Ton6auuk (cm. Tabn. 18 — aBe BepXxHWe CTPOKM)

cofep>aHue nponuneHa 6nuMsko K nuponusHomy. Kak W3BECTHO W3 ONbITa
HedpTenepepaboTkn, Bo dpakumm C; rasa nuponusa (700—800°C) copeprka-
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Hue nponuneHa coctagnretr 70—80%, B TO BpeMA Kak AMA ra30B KPeKWHra
(500°C) oHo coctanAeT Tonbko okono 35% [37]. )

OueBnAaHO, NTO B peaynbTaTe BeicTporo, B pAAe CnyvaeB NOYTU MrHOBEHHOTO
BbIBpOCa BYNKaHOMeHHOr0 OPraHWYecKoro BeLlecTBa M3 pPeakuWOHHON cdepbl
3pynTMBHOrO ctonba, NMMPONM3 W KPEKWHI OTHOCATCA HE KO BCEMYy 3ToMmy
BELLECTBY, @ TONbKO K KaKOW-TO ero 4acTw.

AmuHOKMCROTHI

MexaHu3Mm cuHTe3a amMuHOKMCnoT, obpasylowmxcA B nabopaTopHbiX Onbi-
Tax, MMUTUMPYHOLWKMX YCnoBuA A0BMONOrMYeckoro nepuopa Ha 3emne, uayyanca
pAAoM wuccnedosatenei. OCHOBbIBaACh Ha MNONYYEHHbIX WMW pesynbTarax,
MOXHO NPeAnonoXWTk pa3Hble HanpaBneHWA, BeAyluMe K abuoreHHOMy nonyue-
HUKO a-amuHokucnoT. OagHako HaubBonee BEpPOATEH NyTh, NpeanoxeHHbin LWTpe-
kepom B 1881 r. Ha nepBom 3Tane M3 anbAeruaa u HATPMNAE B NPUCYTCTBUM
aMMMWaKa NoNyYaeTCA NPOMEXXYTOYHbIN NPOAYKT — aMUHOHUTPUN

RCHO + NH3+ HCN —RCH (NH,)CN + H,0.
Mpu aerncTBUM BOAbI 3TOT aMUHOHUTPUN 0BpasyeT aMUHOKWCNOTbI:
RCH (NH;) CN + 2H,0 = RCH (NH; ) COOH + NH;.

WcxoaHble NpoaykTel ANA CUHTE3a No 3TOW CXeMe — anbAervibl, aMmmMuak u
CMHWNBHAA KUCnoTa — OBHapy»eHbl B BYNKaHWYECKUX 3IKCTanAUMAX U APYTrux
NPOAYKTax BYNKaHUYECKUX W3Bep)KeHWW. Hanwuve anbaerMpaoB B ByNKaHu-
YecKMX nennax noOATBEPXKAAeTCA, HanpuMmep, BOCCTAaHOBNEHWEM peaKTuBa
denmHra. AMMUaK — KOMMOHEHT rasoBblX CMECeA BYNKaHWYeCKUX W3BepKe-
HWIA, B TOM 4YMChe M3BepxXeHWin BynkaHoB TATA 1 Ton6aumk. 310 noATBepXKAaeT-
CA, B 4aCTHOCTW, TeM, YTO OCHOBHOW KaTUOH B KOHAEHCaTax NapoB BynKaHa
TATA — aMMoHWiA. AHanu3 npob MarmaTM4yecKoro rasa M3 XWAKWX nag Ha
0»HoM npopbiBe BynkaHa Tonbauik nokasan coaep<aHve B Hem 1% ammmaka.
lpuMepHO TaxKoe »Ke KONUYECTBO aMmMMUaKa HanaeHo u B npobax rasa Ha Cesep-
HOM npopbiBe 3Toro BynkaHa. Kpome TOro, BO3roHsl coneid aMMOHWA Ha 3TUX
NpopbIBax Becbma 06unbHbLI WM, HAPAAY C BO3roOHaMu XNOPUCTOro HaTpuA, npe-
obnaganM Haa Bo3roHamu Apyrux coeamHedwin [43, c. 117]. O6pasosaHune
aMWHOKWMCNOT, KaK 3TO CTano u3secTHo M3 pabotel M.A. Maprynuca c coasTo-
pamu [40], B ycnoBMAX MNasMeHHOro peakTopa MOMeT MPOMCX0aMTh M 6Ge3
ammMuaka nytem BHegpeHuA cBoBogHoro azoTa B yrnepodHyr uenouky. B cny-
yae 3pynTuBHOro ctonba TakKUM ABNAETCA HBEHWNbHBIW @30T, BXOAALIMA B
COCTaB Marmatuyeckoro ra3a (BbiBOA © CXOACTBe YCMOBWIA B 3PYNTUBHOM
ctonbe c peXXMMOM nNNasMeHHOro peakTOpa CAeNnaH No HalWwWM A3HHBIM, CM.
Takxe [19]).

LinaHucTeli BOAOPOA B BYNKaHWYeCKWUX 3IKCranAuMAX 6bin oBHapy»xeH
N.M. MyxuHeim, B.H. BacuneeBsim u B.B. MoHomapessim [51, 52] 8 1974 r.
Mpu uccneposaHuW cocTasa rasos ¢ TemnepaTypoil okono 900°C, Bwipenato-
WMXCA M3 TPelMHbl Ha BEPLUMHE LWNaKoBOro KoHyca synkaHa Anama (o-8 AT-
nacoea, npopble Onumnuiscknii wapepxkeHua 1972 r.), umu Beinu onpeaene-
Hbl 3HaYMUTeNbHble KOHUEHTpauuu CUHUNBHOW KWUCNOThI (no MUNNUrpaMmmMoB Ha
nTp oTobpaHHoro rasa) . AHanu3 ocyLecTBNANCA ABYMA crioco6amu — nepe-
BOAOM UWMAHWCTOro BOAOPOAE B XNOpPUMaH C MOCMNEAYIOWMM OnpeaeneHuem
ero yYepe3 rnMyTaKOHOBbIA Avanbferua, o6pasylOWMiA NONMMETUHOBLIW Kpacu-
Tene ¢ 5,5-aumeTun-1,3 — UMKNOreKcaHAMOHWHOM W no o6pa3oBaHuio GepnuH-
CKOW nasypu nocne NornouweHWA otobpaHHOro rasa pacTBOPOM eAKOro HaTpa.

Hauunan ¢ 1977 r. asTop NPOBOAMN NOMCK CUHUIILHOM KWUCNOTBI U €e NPous-
BOAHBIX HAa 0-Be KyHawup B ruapoTepmanbHbiX WMCTOYHMKEX, (yMaponbHbIX
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Tabnuua 22
Conepwanve FeO u Fe, 0, B Appax 6om6 (sec. %) [30]

LlenTp Rapa WNameHeHHan dpopma
FeO/FeO + FeO/FeO +
FeO Fe, 0, + Fe, 0, FeO Fe; 0, +Fe,0,
3,34 6,07 0,36 3,99 483 0,45
4,20 5,39 0,44 488 428 053
457 4,10 053 5,32 3,80 0,58
5,12 4,28 054 5,95 358 0,62

rasax synkaHa MeHaeneeBa w Kanbaepbl BynkaHa [onosHuHa. MNpoBepeHHble
B YKa3aHHbIX paliOHax aHanW3bl He NOKasanu HanW4yuMA CUHWNLHOK KWUCNOThI
unu ee NPOM3BOAHLIX B WccnegoBaHHbix npobax. B 1980 r. obcnegoeancA
BynkaH TATA (coBmecTHo ¢ uHxX. B.A. Ypaxoebim) . Mpu aHanu3e rasoe, Bbi-
AENABWWXCA U3 KPOMKMW LUNAKOBOr0 KOHYCa, B HECKONbKWX MecTax Bbino Han-
AEHO MPOM3BOAHOE CUHWMBHOW KWCNOTbl — XNOPUCTLIM WWaH. Temnepatypa B
mecTax 3a6opa npob rasos npesbiwana 500°C (Ha rny6une 40 cm) . XnopucTslit
unaH 6bin MaeHTMUUMPOBAH NPY NOMOLUM U3BECTHOWM PeaKuUMK, OCHOBAHHOM Ha
paclienneHn YeTBepPTUYHON NUPUANHMEBOW conu (B CMHTE3e KOTOPOI Y4YacTBo-
Ban Xnopucteli uuaH) v o6pazoBaHMM OKpaLLEHHOTO NPOWM3BOAHOrO FNYTaKoHOo-
BOrO Avansgeruga — nonumetuHosoro kpacurenA. CofepikaHue XMOpucToro
uMaHa COCTaBnANO [OeCATbIE AONWM MWNNWrpamma Ha nuTp rasa. B 1982 r., 8
pesynkTate coBMecTHoW paboTtel asTopa v [.A. Kapnosa (WMHctutyT BynkaHo-
Noruu) , C UCNONL3OBaHWEM 3TOI e peakUWW B ra3oBbiX BblaenexvAax 8 ' [onu-
He cmepTi’’ (paitoH KanbAepbl BynkaHa Y30H Ha KamuaTke) 6bino o6Hapy»eHo
neTyyee CoeAMHeHWe, COAEpPiKallge WMaH-rpynny (BepoATHO, UMaHUCTbIA BOAO-
POA uAM xnopucTelit umaH). O6HapyKeHWe XnopucTOro UMaHa noATBep)KaaeT
hakT CUHTE3a HUTPUNOB B YCNOBWUAX BYNKaHuyeckoro npouecca. Kpome Toro,
B pesynbrate rmaponu3a XnopucToro UMaHa ropAYMM BOAAHLIM NapoM — OCHOB-
HbIM KOMMOHEHTOM MarmMartM4yecKol napora3oBoi CMecu, MoXeT o6pa3oBaThCA
M CMHUNBHAA KWCNOTa, YYacTBYHLWLAA B CUHTe3e amuHoKucnoT no LWrpekepy.
Kak w3BecTHO, CMHTE3y aMUHOKWUCNOT BnaronpuATCTBYET BOCCTaHOBMTENbHAA
armoctepa. B ueHTpanbHOM 30He Nennoso-ra3osoro obnaxka BOCCTaHOBUTENbHAA
atMocthepa CO3AaeTCA MarmMaTM4eCKWMM rasoMm, cofepKalulMm BOAopoAa W yrne-
BoAopoAskl. O BOCCTAHOBWTENBHLIX YCNOBUMAX BYKaHMYECKOro npouecca, B
YacTHOCTH W MennoBo-rasoBoro o6naxka, CBUAETeNLCTBYET M IKCMepUMeHTanb-
HaA pabota M.H. Kosanesa v &.ll. Kytsiesa [30]. OHu nokazanu, 4TO Ha
NoBEPXHOCTH AAPA ByNKaHuyeckux 6omM6 npoucxoamT BOCCTAHOBNEHUE OKMCHO-
ro Xene3a B ero 3akucHyi dopmy (Tabn. 22) , PesynbTathl aHanu3a, onucaHHeie
8 rn. |, ceuaeTensCTBYIOT 0 TOM, 4TO GOMnblUad 4acTe aMUHOKWCAOT U aMWHO-
caxapoB HaxOAMTCA B CBA3aHHoW dopme (cMm. Tabn. 7), uTo BooBLe xapakTepHO
anA abuoreHHsiX npoueccos. BynkaHuuyeckuii nenen, Kak 310 6bino ycTaHoB-
NEeHO B COBMECTHbIX COBETCKO-PPaHLY3CKUX 3KcnepumeHTax, obnaaaeT cenex-
TMBHbLIM KaTanuavpylowuM AelCTBMEM, HanpasBneHHbIM Ha obpasoBaHue nonw-
MepHbIX coeauHeHnin (c. 104) . Hanuuue vacTu BYNKaHOTEHHbIX aMWHOKWUCNOT
W amuHocaxapoB B cBoboaHow hopme MoxeT BbiTh OBBLACHEHO KWCNOTHBIM
rMaponn3om B 3pynTMBHOM cTonbGe nepBoHauyansHO NONUMEPHBLIX OPM 3TUX
coeauHeHuin. B 3pynTuBHOm cronBe cywecTsywT BCe YCNOBWMA ANA Takoro
FMAPONK3a: MarmMaTMY4ecKWid ras, B KOTOPOM BWMTalOT 4acTUuel nenna, nNpu-
mepHo Ha 90 06. % npeactasnAeT cobow ropAYMiA BOAAHOW Nap, NOAKWCNEH-
HbIlA napamy ranouAoBOAOPOAHBIX KUCNDT, B DCHOBHOM, XNOPUCTOBOA0POAHON
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kucnoTei. lMepuoanyecku (Npu HEKOTOPbLIX M3IBEPKEHUAX MOYTU HEMPEPLIBHO) ,
B pe3ynsTate BYNKaHWYECKUX B3PbIBOB—BbIOPOCOB, NpoMcxXxoauMT CBOEro poaa
NPoAyBKa — yaaneHue 06pa3oBaBLUMXCA NPOAYKTOB peakuMu, YTo NpenATCTBYeT
WX BO3MOXXHOMY Pa3snoeHwio Npu ANUTENbHOM NpebbiBaHUM B 30HE BbICOKMX
TeMnepatyp 3pynTtusHoro ctonba. B To »Ke BPeMA, KaK NOKasbiBalT ONWCaH-
Hble BbllWe MOJENbHbIE IKCMNEPUMEHTbI, ANA PeakUuWOHHbIX B3aMMOAENCTBUA B
YCNOBUAX, NPUBNMKEHHbIX K PEXXUMY BYNKaHWYECKWX WU3BEPXKEHWI, AOCTaToM-
HO OAHOW CeKYHAbI.

A3zoTconepaliue KOMMNOHEHTBI HYKIEUHOBLIX KWCAOT

B nenne synkaHa TATA 6binv obHapyeHbl TPW (pakuuu CoeAMHEHUA, KOTO-
pble MO Pe3ynbTaTaM ONTUYECKOro CNeKTPanbHOro UccnefoBaHWA MOryT BbiTh
OTHeceHbl K HyKneotuaHomy martepuany. Cpeav HuUX uaeHTUMUMPOBaH ypa-
uMn (Mnwu ero awanor). Ypauun mor o6pa3oBaTbCA no cxeme, paspaboTaHHON
[x. Opo [100] anAa ycnoeuit nepeobBbiTHon 3emnu (puc. 43). WcxoaHsim

N 0
l I " i
en b H2N/C\LH NHy0
cC,+C, — I P f ——
CH (NH3) CH
H,N" H,N"
f-aMPBEOAKPHIOHUT U H

Ypanua
Puc. 43. Cxema cuHTe3a ypauuna B yCnosuAX npmuTuBHoi 3emnu no Ox. Opo [100]

COBAMHEHWEM B 3TOW CxeMe ABMAETCA [-aMMHOAKPUNOHUTPUN. BKNiuYeHHble B
cxemy yrnepoguctbie dparmedtsl (C; m C;) 6binu oBHapy»eHsl cnekTpo-
cKONUYyecKUmMn metosamu B Kometax. OBpasoBaHue hpar MeHTOB, COAePMKaALUMX
Yrnepoa, T.e. OCKONKOB Monekyn, cBoBoAHbIX paavkanos W APYrUX peakumoH-
HocnocoGHbIX rpynn B 3KCTPeMarnbHbIX YCNOBWAX BYNKaHWYecKoro npouecca,
B TOM 4YMCNE W W3BEPXeHWA, BeCcbMa BepoATHO. B yacTHocTu, Hanuume cBoboa-
HbIX YrNepoAMCTbIX PafvKanosB B BYNKaHMYECKOM nenne A0OKa3aHo 3KCnepw-
MEeHTanbHo.

NMPOU3BOAWUTENBHOCTD
XUMUYECKUX BYNKAHOPEAKTOPOB

KonuuectseHHble NoKasaTeny, XapaKkTepPU3yOWMe Npov3BoAMTENbHOCTL BYN-
KaHUMYeCKUX peaKkTopoB, NpUBeAeHHsIe B 3TOM pasfgene, ro3BONAKT COCTaBUTHL
npeacTaBneHue o MaclTabax BynKaHWYEeCKOro OpraHMyecKoro cuHTesa.

Xumuueckun peaktop ""‘Bynkau Tara’’
(Ha npumepe masepkenmAa 1973 r.)

06u4ee oonepmaﬂue OpraHu4YecKoro yrnepona B nenne: 2 - 10%1 X 0,07 X
X107% = 1,4 - 10°, unu 140 teic. 7, rae 2 - 10° — konuuecTeo M3BEPrHyTOrO
nenna, 8 T; 0,07 — conepmauue 8 nenne C,pr, NO AaHHBIM BHUTHWU v BHUTPU,
8 Bec. %. Obwee coaep>kaHWe B nenne yrnepoavcToro BewecTsa, IKCTParnpo-
BAHHOTO OpraHWY4ecKMMW pacTBOpUTENAMM (TAXKenbie \/FIIEBOAOPOAHHB [
reTepoaTtoMHbie coefuHenun): 2 - 10%T X 0,07 - 10> = 1,4 .10 = 1,4 . 10°,

140 Teic. T, rae 2 - 10® — konuyecTeo U3BeprHyToro nenna, 8 T; 0,07 — oop.ep
»aHue B nenne yrnepoaucToro seulectsa [ (HEOMMUWEHHOro OT 3nNeMeHTapHON
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Cﬁpbil, BblAeNneHHoro 3Kc7pa|<u.ne|7| OpraHu4ecKMmMu pacTBoOpuTENnAMM B
CaxKHWW (B Bec. %) ] .

O6wee copep)kaHvwe B nenne yrnepoAaMcTOro BewlecTsa, IKCTParMpoBaHHOrQ
BOAOCOAEPALUMMM cpeaamMu (NpeaBMONOTMYECKME COeAUHEHMUA)

AMUHOKKCNOTbI
(8 cBOBOAHON W CBA3aHHOW thopMe) — 40 °
AmuHocaxapa — 16 71 (no paHHbIM Tabn. 7)
MupyuMUAaAnHBI — 150 7 (no HaWwWM paHHBIM,

cMm. c. 62)
NopdmpuHbl — 87 (N0 HawnM AaHHBIM,
(ocHOBaHWMA M KOMNneKcsl cMm. c. 43)

Bcero 214

Cucrema xMMuYecKUX peaKTopos
“"HoBbie TonGaymHcKMe BynkaHbl'

Mpwn n3BepxkeHun BynkaHa Tonbaumk B 1975—1976 rr. geficteoBana cucTema
M3 HECKONbKMX BHOBb 0BpPas’oBaHHbIX KpaTepos. O6wee coaepXaHWe OpraHu-
ueckoro yrnepoaa s nenne: 1,18 - 10°t X 0,12 - 1072 = 1,54 - 10°T1, rae
1,18 - 10° 1 — KonuuecTso W3BeprHyToro nenna, 8 7; 0,12 — coaepxaHve Copr
B nenne B Bec. % (no paHHeim BHUTPU) . ‘

Kak BuaHO, 06WwMiA BeC CNOXHBLIX OPraHUYECKUX COeAMHEHWN, 3BEPTHYThIX
HoBbimu TonGaynHCKUMKM BynKaHamMu c Nennom, npessiwaet 1,5 MAH. T.

OBWEE COAEPKAHME OPrAHWYECKOro YrnEPOAA
B NUPOKNACTUHECKOM MATEPWANE

JAnNA npeacTaBneHMA O KONWYECTBE OPraHUMYeCKOro BELWECTBa, CoAepa-
WerocA BO BCEM MUpoKnacTu4eckoM matepuane — (nenne, Gombax, wnake),
onpepenAnock coaepxarue Copr B BynKaHWyecknx Gombax, npeacTaBNAOWNX
coboi BeIbBpoOWeHHblE BYNKaHOM OCTbIBLUME KYCKW pacnnaBneHHoW Marmsl
(He pasopsaBlivecA NOA BNWAHWEM COAEPXKAWWXCA B HUX rasoe). Copr Haxo-
avnca B8 npegenax ot 0,04 po 0,09 Bec.% npu cpeaHeapudmeTUYECKOM NoKa-
satene C,pr, pasHom 0,07 Bec% (no paHHeim BHUIPU) . Otcrona obuee konu-
4ecTBO Copr 3a BCE BPEMA M3BEPXKEHWA cocTaBuno 2,72 - 10° 1 (konuuecTBO NK-
poknacTuyeckoro matepuana) X 0,07 -1072 = 1,9 MaH. T. YuuTsIBaA, 4TO NOMUMO
yrnepona BynKaHOreHHble OPraHMYeCKUe COEAMHEHWA COAEPXaT W PAA ApYrvx
3NeMEHTOB, MOXHO CuYMTaTh, Y4TO OBWMIA BEC CNOMHbLIX OPraHUYECKUX COoeauHe-

!PacyeT Ha Hecoaepauwee cepy BELECTBO NOKa3sbiBaeT Gonee HM3Koe obuiee coaepxanve
yrnepoamctoro seuwecrsa. Mo paHHeim BHUTHW (copepwanme atoro sewecrtsa, HaiaeH-
HOro B oaHoi npo6e — 0,023 eec. %), coctasnrer 2 - 10%t X 0,023 - 10~* =0,32 - 10%,
YpasHuBaHve NoKasaTenen COAEPIKAHUA Copr (0,07 Bec. %) u akcTparMpoBaHHOro opra-
Huueckoro sewectBa (0,07 sec. %) moxeT GbiTh O6BACHEHO BLICOKOW UMKNUYHOCTHIO
BYNKAHOMEHHBIX CTPYKTYP B COMETAHWM C METOAMYECKON HETOYHOCTLIO aHanu3a,

37107 NoKA3aTens paccyMTaH Kak CyMME 3HEYEHWA ANA OTaenbHbIX npeabuonoruyeckKux
coeanMHeHnid. B BUAY TOro MTO COCTAB WX eule He NONHOCTLI0 PacwMdpoBaH, AeicCTBUTEN -
HOEe CoaepXaHue NPeaBuoNorMYecKuX KOMMOHEHTOB HECKONLKO BonbLuee.

3370 KONWYECTBO AMWUHOKWCNOT ONPEAENEHO PACYETOM NO Pe3ynsTaTaM aHanu3a C NOMOLLBI0
amuHoaHanusatopa Buotponuk (cm. Tabn. 7). Pacyet KonuwecTBa aMMHOKMCNOT NO AaH-
HbIM aHanu3a Ha amuHoaHanuiaavope [wopym (c nocneayrwmum MccneaoBaHMeM BbIABNEH-
HbIX BMUHOCOEAMHEHW) nokasan Gonee HU3Koe obGuiee cogepIKaHWe B Nenne aMMHOKUC-
not — oxkono 8 1. OaHako HapAAY C aMUHOKWCNOTaMK Gbin0 06HAPYXEHO MHOTO APYrUx
aMWHOCOEAMHEHUI, KONWYECTBO KOTOPbIX B HECKONbKO pa3 NpeebiWwano MAccy amuHO-
KWCnoT.
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HWIA B NMUMpoOKnacTMyeckom MaTepuane Hosbix TonbBaumHCKWX BynKaHoB npe-
BhiwaeT 2 MnH. T. Y10 KacaeTcA coAepkaHWA NPeAbUoNOrMYecKnx cCoeanHeHun
B NpoAyKTax nasepeHWA cuctembl HoBbix Ton6GaumHCKuX BynKaHoB, TO B Ha-
CTOAWee BPeMA MMEKTCA CBEAEHUMA TONMbKO O COAEPXaHWM B Nernne aMUHOKM-
CNOT U APYrMX aMMHOCOEAMHEHWMI, cocTasnArowmx: 1,18 - 10% v X 0,08 - 1075 ¥
¥10"2=94,47, rae 1,18 - 10° T — konuuecTBo w3BeprHyToro nenna; 0,8X%
0TS — coaeprkaHve cBODOAHBIX U CBA3AHHbLIX aMUHOKWUCNOT U APYIrUX aMUHO-
coeauHenwit B nenne (nNo AaHHLIM aHanu3a Ha aMmuHoaHanuatope BuoTpoHuK —
cMm. Tabn. 7). Cneayer oTMeTUTh, YTO MPUBEAEHHBIE KONWYECTBEHHbIE PACyeThl
ABAAKOTCA OPUeHTMPOBOYHbIMK. [MonyueHue Gonee TOYHLIX CBEAEGHWA B AGHHOM
Cnyyae CBA3aHO B NepByl0 O4Yepefb C MPeACcTaBUTENbHOCTBID OTAENbHLIX Npob,
Ha OCHOBaHWKM KOTOPbLIX AeNaeTcA BbIBOA O BCEW macce nenna.

NPOTONNIAHETHOE OBJIAKO
KAK BO3MOXHblA NMEPBOUCTOYHUK
BYNKAHOMEHHOI0 OPFAHUYECKOIO BEWECTBA

MNpoTonnaHeTHoe o6nako MOYHO paccMaTpuBaTb Kak BO3MOMKHbIM NepBo-
WCTOYHUK HEKOTOPbIX OPraHUYecKuX coefiuHeHu, 0bHapyeHHbIX B NPOAYKTax
BYNKaHUYECKUX W3BepxkeHwid. OnpeaeneHHas 4acTe 3ITMX coeduHeHuin, bea com-
HEHWA, CMHTE3UPYETCA B YCNOBMAX BY/IKAHUYECKOr 0 Npouecca.

Kocmudeckune yrnepoacogep awuime coedMHeHUWA BOLUNW B COCTae Mnadere-
3uManei, NOCNYXUBWMKX MaTepuanomMm AnA obBpa3oBaHWMA NnaHeT 3eMHOro TvMna
1 actepousoB. Kaxaoe u3 atux HebGecHbIX Ten UMENO 3aTeM CBOK MCTOPUID, CBOWA
3BONIOLMOHHLIA NYTh opraHuyeckoro Beuwlectea. [InA actepouaos u obpasyio-
WMXCA M3 HAX METEOPUTOB 3TOT NyTh BbiN TECHO CBA3aH C TEPMUYECKUMM M3Me-
HeHuAMKM. OH Bbin OTHOCUTENLHO KpaTKMM BcneacTBue HeBonbLIOW Macchl
acteponpoB. BepoATHO, NO3TOMY OPraHWYecKoe BewecTBO MeTeopuTOB COXpa-
HUNo B DONbWOW CcTeneHW nepBOHavanbHbI COCTaB U CTPYKTYpy. TO e,
B HECKONbKO WHOW cTeneHn, MoxeT GbiTh OTHeceHo M K ‘rnybuHHomy’ Byn-
KaHOreHHOMY OPraHu4YecKoMy BewecTsy. 3Aech (haKTOPOM, CMATYALWWM nun-
PONUTMYECKOE BO3AENCTBME BbLICOKWMX TemMnepaTyp, ABMNANOCL BbLICOKOE AaBne-
HWe, XxapaKTepHoe ANA 3eMHbIX Hedp. B aansHellweM, BO3MOYKHO NOA BO3AESACT-
BMEM MexaHW3Ma 30HHOW NNaBKW, B COOTBETCTBMM C M3BECTHOW rMNOTE30M
akagemuka A.MN. Bunorpasoea [5] npoTtonnaHeTHoe yrnepoacofepaliee se-
UuiecTBO nNonano B BepxHue reocdepbl U 6bino BbIOPOWEHO Ha NOBEPXHOCTH
3eMnM NpuU BYNKaHWYECKOM M3BEPMEHWM. 3Ty TOYKY 3peHWA noaTsepxgaer
CpaBHeHME XWUMWYECKUX MoKasaTene, XapakKTepuayllWwMx BYNKaHOMeHHoe W
MeTeopvTHoe (yrnucreie XOHAPWTbI) yrnepoavcToe BeuwlecTso. (Cm. cxemy).

Mokasatenu BynkaHorexHoe sewectso MerTeopuTHoe BewecTeo'

O6wan xumuyec- OcHoBHYIO YacTe yrnepoacoaep- OCHOBHYIO YacTb yrAmcTo-

Kan CTpYKTypa aljero BewecTsa NPeACTaBNA- o BELLECTBA COCTABNALET .0praHu-
10T KOHAEHCMPOBaHHbIE BDOMa  YECKOEe BEeLWEeCTBO NONMMEPHOro Xa- -«
THYECKME M TRXKENbIE reTepo- PaKTEPE, MMEeIOLLeEe KOHAEHCUPO-
aTOMHbIE CTPYKTYPbI BaHHbIE ADOMATUYECKUE CTPYKTYDbI

CoctoAnune Be- Cmecst coeauHeHU pasnnyHo- Cmech coeAMHEHUI Pa3NUYHON Kpu-

wecrea ro COCTOAHWUA — amopdiHoro, CTannNMyHOCTU — OT aMopdHOro Ao

KPWCTanNNWYecKOro U TWNa rpa-  YacTU4HO rpadmTUIMPOBaHHOTO
U TUINPOBAHHOMO NOPOLLKA

1
CocTas METEOPMTHOrO BEWECTBA NPUBEARH NO AaHHbIM .[1. Baosuikuna [4].
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Moka3zatenu

BynkaHorexHoe sewectao

MereopuTHoe sewecTso!

Cx0ACTBO C rymu-
HOBbIMM

Cx0ACTBO BbICOKOMONEKYNAD-
Horo (mon. Bec Bbiwe 10 000)

Cx0ACTBO BLICOKONONMMEPHATO
OpraHu4ecKoro BewecTea c 3em-

coeavHeHUAMK OpraHM4eckoro BeulecTsa c HbIMU M'YMWHOBLIMW COBAUHEHKA-
3EMHBIMU TYMUHOBBIMK KK- M
cnotamu (B T. 4. M3 OCaaKOB
Ox0TCcKOro MOPR) U menaHu-
Hamu
Crenexs Hesbicokan Beicokan
OKWCNEHHOCTH
Hanuuue xnopa MNpucyTcTByer

C=C CH CH, CHy
OH CO C—CI COOH

NonumepHoe OpraHuyecKoe Be-
LECTBO C KOHAEHCUPOBAHHbIMM

UK-cnekTpsl C=C CH; CH3 CO COCHj4

3MNP-pagukane: O6HapyxeHbl IMP-ceo6oaHbIE paAWKanb!
O6wan xumn- OprannyecKoe BEWECTBO C

YECKARA XapaKTe-  NOBbLIWEHHbIM MONEKynAp-

pucTUKa HbIM BECOM, OTYACTH NONU-

MEpHOEe C KOHAEHCUPOBaHHbI-
MU 8pOMaTUYECKUMMW CTPYKTY-
pamm, coaepxuT cBOBoAHbIE
paauKansi U TOHKOAWCNEepCHYI0
6uTymo6BpasHyio vacTe (B oc-
HOBHOM) : MacnAHUCTbIE, CMO-
nyUcTbie W achanbTeHoBLIE KOM-
NOHEHTBI

ApOMaTHYECKMMK CTPYKTY-
pamu, cogeprkawiee ceoboaHbie
paaukansl n 10% ToHkoancnepc-
HbiXx BUTYyMO6pa3HeIX COBAMHE
HVll'd, MEBCNAHWUCTbIX, CMONUCThIX
W achanbTeHOBLIX KOMNOHEHTOB
c o6wmm coctasom: C — 38%,

H — B,5%, retepoatomos — 53%.

Ta6nuua 23

CpasHuTeNbHBIA COCTAB METEOPHTHOIO
W BYNKaHOreHHOT0 yrnepoAcofep®awero Bewecrsa

Meteoputel (yrnucreie xonapuTel) [4)

Menen u 6ombel BynkaHoB TATA n TonBaumk

Yrnesoaopoasi

H-NapaduHbl

LUuknoankansi

Bensonei

HadrranuHel He onp.

AueHadTeHs! CTpyKTypa Tuna aueHadTeHa

AuenadhTmnensl MbpuaHanA NnonWaueHoBaA CTPYKTypac
ABYMA BEH30NBHBIMW U OAHUM TWUAPUPO-
8aHHbIM KONMbUOM

DeHaHTpeHs! He o6H.

AHTpaueH To »e

MupeHsoi "

XpuaeHol =

MNepanex %

BeHanupeHs! HadToBeH3nupeHs!

3,4-6eH3nupeH

1,12-6eH3nepunen

Koponex KopoxeH (cneaw)

ApomMaTtnueckune KucnoTel (B T. 4. BABHUNWHO-

ApomaTuyeckue KUCNoTel (8 T. 4. 6eH3oiHan

BaA, oKcUbBeH30MHaA) kucnoTa (?), anegerua-saHwnui)
XKupHble KWCNOTo! He onp.

AMUHOKUCNOTBI

Yrneeoasi

S-coepuHeHUA
N-coeaMHEHUA, UMKNUYecKue
AneHuH

MNyanuu

MpoAYKThi, POACTBEHHLIE 8AEHUHY MNK
ryaHuHy (BO3IMOXHO NPOAYKTbI UX Tep-
MUYECKON RECTPYKUMK) , ryaHnH
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B tabn. 23 npuveeneHa cpaBHUTENbHAaA XWMMMWYECKaA XapaKTepucTuKa yrne-
POACOAEPIKALLEr0 BewecTBa, BbIAENEHHOTO W3 HBEHWNbHLIX BYNKAHWYECKUX
nennoB ¥ 6omb6 v u3 meteopuToB. BUAHO, YTO BynKaHOreHHoOE W MeETEOpUT-
HOE YrnepoAuCTOE BELWeCTBO MMeT MHOro obuwero ¢ KayecTBeHHOW CTOPOHBI,
Kak no obwum xapakTepucTMKam, Tak 1M No OTAENbHbIM UHAMBWAYaNbHbIM COE-
avHeHnAM. OcHOBHOE WX pa3nuuMe — CTeneHb OKWCNEHHOCTWM OPraHW4yecKux
COeAVHEHWA, B BYNKaHOreHHOM BELECTBE OHa HWXKe BCMeACTBME BOCCTaHOBMW-
TeNbHLIX ycnoBwii B 3pynTuBHom cTtonbe. CpeaHee conepyaHue opraHMYecKoro
yrnepoaa B Haubonee pacnpocTpaHeHHbIX MeTeopuTax — xoHaputax — A.l. Bu-
Horpanoe [4] ouenwsaer B 0,04%, 3ta e BenvumHa YNOMWHAaeTCA W B ApY-
rMX WMCTOYHMKax. [INA BYNKaHOreHHOro OpPraHn4YecKoro BewecTsa (Ha npume-
pe nennoB BynkaHoB TATA u Tonbaunk) 3ToT KpuTepun coctasnAet — 0,04—
0,07%.

CpaBHeHVWe W30TONHOro cocTaBa YrnepoAa BynKaHOMeHHOro W MEeTeopuT-
HOro BeWwecTBa Take nokKasbiBaeT ux cxoacteo [35]. WayveHue usoTtonum
HEKOTOPbIX 3NEMEHTOE METEOPUMTOB U 3eMNU TO e CBUAeTensCTBYeT 06 mux
GonblwoM cxoAcCTBe. JATO NO3BONAET CAENaTh BbIBOA, Y4TO B 3aBepLUADWMX
3Tanax reTeporeHHON aKKyMynAUMM 3eMHOM MaHTMKM Y4acTBOBaNoO BELWECTBO,
aHanoru4YHoe yraucTelM XoHApuTam. Takoe 3akniuyeHwe MOATBEpPXaaeT BO3-
MOXHOCTb MOMNafaHWA KOCMWYECKOro YrnepoACOAEpRIKallero BELlecTBa B 3em-
Hble Heapa.

He wCKnNOYeHO, 4TO TAMXenble BYNKaHOreHHble YrnepoAvcThie COeAnHeHWA
BO3HMKAKT Ha Pa3HbiX CTaAMAX BYNKaHWU4YECKOro Mpolecca U Ha NoBepxXHOCTb
3eMNM NOCTYNaKT NPoAYKThl, 06pasoBaBLUMECA Pa3HbIMU NYTAMM.



FNABA Il

POJ/lb BYNIKAHU3MA
B NPOLUECCE HE®TEOBPA3OBAHUA

B HaCToAWeEe BpeMA W3BECTHbI ABE MNPUHUMNWANLBHO Pas3nuW4Hbie TUNOTE3bl
NPOUCXOXABHUA HedTW, NPM 3TOM Cpeay cneuuanucToB npeobnafawT CTOPOH-
HUKW ee OpraHuYecKoro npoucxoxaeHuA. HedTs, No MX MHEHUO, ABNAETCA
pPe3ynbTatoM XW3HeAeATEeNbHOCTU OPraHM3ImMoB ObINbIX FEONOrMYECKUX 3NO0X.
MHoro B3rnApa npuaepxveaeTcA HeBONMbWAR rpynna y4eHblX, CYATAHOWMX,
YTO He)Tb B CBOEB OCHOBE MMEET HeopPraHMYecKoe NPoMCxXoXKaeHwe, T. e. obpa-
3yeTCA, MUHYA CTafMK »KUBOr0, HENOCPEACTBEHHO B pPe3ynbTaTe XMMWUYECKMX
MPUPOAHLIX MPOUECCOB. 3TQ TOYKY 3PeHMA BbICKa3anu B cBoe BpemA A. [ym-
Gonear v .. Menaenees, a 8 Hawwn AHn H.A. Kyapasuee, A.W. KpaBuos,
3.b. Yexkantok, B.®. Mopdwmpses, MN.H. KponoTkuH u apyrue. B 4YacTHocTw,
N.H. KanveHko [27] cumTaeT, 4To onTMManbHble YCNOBMA ANA CUHTe3a yrne-
Bofopopoe (npeactaBnAOWMX B BONbLWMHCTEBE HedhTeldl MX OCHOBHYH 4acTb —
H.M.) co3paoTcA B 30HE MarmaTM4ecKuxX o4aros. [MyTAMM MWrpaumMu 3Tux
YrNesoAOPOAOB, 06pa3yloWwnX B AanbHEWLIeM 3anexu HediTu, CnyxaT Tpewiu-
Hbl M nopel nopoa. Hambonee nepcneKTUBHLI ANA NOWCKOB HedTM M rasa 3a-
KpbiTble CTPYKTYPbl, B Npeaenax KoTopbix Ha Gonbwow rnybuHe npoasunuce
MarmaTU4ecK1e M rmapoTepmanbHble NPoLecesl.

Bonpocbl reHesuca HedTv, vMerowme Donblioe TeopeTHYECKOE WM NpaKTW-
4YecKoe 3HauyeHue, LWMPOKO OCBelwleHbl B NuTepaType. YNOMAHEM 34eCb TONbKO
o kHure M.K. Kanuuko [25], xoTopbii KpUTMYecKW paccmaTpuBaeT BONPOChI
HEOPraHWYecKoro MpovcXoxaeHWA HedTW, B OCHOBHOM C reonoruyeckux rosu-
umi. Cneayer OTMETUTb, 4TO C XMMWYECKOW CTOPOHbI BO3MOXHOCTb HEOPraHu-
YeCKOro NPUPOAHOINO CMHTE3a MHOMMX COeAWMHEHWW, BXOAALWMX B COCTaB Hedr
Tel, He BcTpevaeT Bo3paxeHun. 06 3tom nucanu akagemuk H.[. 3envHcKui
n A.®. lobpAHCKWA.

MonyyeHHble 3a nocnegHee BPeMA Pe3ynbTaTel MCCNEAOBAHWMA KOCMW4YECKO-
ro yrnepoAcofeprkaliero BewecTBa ¥ AaHHbIe Mo COCTaBy PacCeAHHOro B 3eM-
HOW KOpe OpraHW4ecKoro BeLW|eCTBa NO3BONAKT cAenaTb 3aKn4YeHWe O pac-
NPOCTPaHeHHOCTW B Npupoae abMoreHHOro CMHTE3a yrnepoacoAepXKaluuX coeam-
HeHwit. B cBA3M © 3Tum cneayeT Ha3eaTb paboTel H.A. Metepcunse, H.C. Bec-
KposHoro, W.B. Mpunbepra, B.H. ®noposckoi, .M. BaoesikuHa, C. MoHam-
nepyma u K. Mepunr [102].

Hwxe paccmarpuBatoTCA pe3ynbTaTbl ONpPeaeneHWA yrnesoAOPOAOB, BblAe-
NeHHbIX M3 Nenfla ByNKaHoB, yKa3aHHeiX B Tabn. 3. OaHUM M3 XapaKTepHbIX
KpuTepues BUOreHHOCTM YrneBoAOPOAOB B OPraHWYECKOW [eoXuMWUW NPUHATO
CYMTaTh HanWuMe Takux 'BUOoNoruvecKkux MeTYMKoB'', Kak wu30-napadmHbl
(v3onperonasl) coctasa Cyg M C;9 — npuctad u dmutan. Ha cxeme (puc. 44)
nokasaHo ux npeanonaraemoe obpasosaHue M3 xnopodwmnna. K yucny Takux
6UOreHHbIX KpWTepues OTHOCAT W CNeayluwyl 3aKoHoMepHocTk: npeobnana-
HWe B rOMOMNOrMYECKOM PAAY H-NapagmHOB COeAMHEHWIA C HEYeTHbIM YWUCIIOM
aTOMOB yrnepoga.
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Xnopoduan a

MpopyrTi
A

cOoCH, ©
u( M/\A ®uran, Gy
\A/\}\/\W L /K/\A/\A/\A Mpueran, C g

Puc. 44. Cxema o0 6pa3oBaHnA NpMcTana u mTana npv pacnage xnopodunna

Takown BuiBoA 6asupyeTca, B 4acTHOCTM, Ha pabBortax P. Knapka [91], koTo-
Pblii BCECTOPOHHE W3yuyun pe3ynbTaThl aHanW3oB H-napacgvHos W3 Buonoruue-
CKWUX MaTepuanoB M MpWWeEn K BbIBOAY, Y4TO BO MHOTMMX OPraHM3max KOHUEHT-
pauun H-napaMHOB € HEYeTHbIM YUCHOM aTOMOB YrnepoAa B MONeKyne 3Ha-
YATENbHO MPeBbIWAKT WX KOHUEHTPAUWK C YeTHbIM YACNOM aToOMOB yrnepoaa 8
Monekyne.

JT1a 3aKOHOMEPHOCTL HarnAAHO MNNICTPUPYETCA Ha M3BECTHOM NpvMepe
ravuucTeix cnaHuee [85], rae W-napadwmu C;,, Cyg, C3y ABHO npeobnanaior
Hag ocTanbHbIMM romonoramu. Kak Buano u3 puc. 45, Ha KOTOPOM NOKa3aHbl
ra’o»XUAKOCTHbIE XpomaTtorpammel XxXnopodopMeHHOro 3KcTpakTa (TouHee
TOW 4acTW ero, KOTOpaA PpacTBOPABTCA B rOPAYEM H-TeKCaHe) nerna nATW Bynka-
HOB, OUTaH U NPUCTaH NOYTH He 06Hapy»eHb! (HallgeHb! CNeaoBbLIE KONWYECTBa) .
3T ke XpomaTorpaMmel CBMAETENLCTBYIOT U 06 OTCYTCTBMM KaKoro-nubo npe-
obnapaHuA HeueTHbIX H-napatuHOB. PacnpeneneHune yrnesoaopoOAHSLIX NMKOB Ha
3TUX XpomMaTorpaMmax HanomvHaeT Kpueble aycca, xapakTepHble anA abuoren-
HbIX CMECeW.

Hapaay ¢ yrnesofopoAHbIMW COEAMHEHWAMU B MPOAYKTAX BYNKaHWYECKU X
N3BEPKEHWIA 0BHapyXeHbl U reTepoaToMHble CUCTEMBI C MONEKYNAPHLIM BECOM
(no paMHbIM rene-chunsTpaumu Ha cedapexce) Gonee 10 000. O6uiee conepxa-
HAE BbICOKOUMKNWUYHBIX M [APYIMUMX TAXENbIX BYNKAHOTeHHbIX COeAWHEHWN,
BKMOYAIOWMX TaKXe MoNUUMKNMYECKWe apeHsl (coaepikauwme A0 cemu Koney
B Monekyne), HaxoAvwTcA B ocHOBHOM B npepenax 0,06—0,08% ot Beca toge-
HUNbLHOro nenna (CYMTan Ha BEWECTBO, HEOYMLLEHHOE OT 3neMeHTapHOW cepsi) .
Ha ocHoBaHuM 3TMX fAaHHbIX, No pacyetam E.K. Mapxununa [42, c. 78], exeroa-
HO o6pa3yetcA okono 10° T BYNKaHOTeHHOro yrnepoAcoAepykaluero BewlecTea,
yTo 3a nepuoa 3,5 mnpa. ner. coctasnAer okono 10'° T. Ata BenuuMHa BnonHe
COMOCTaBMMa C NOKa3laTenem KONW4ecTBa OPraHW4YecKOro BelecTea B OCAfoy-
HbIX NOPOAAaX, OTNOMXEHHbIX 3a nocneaHdne 3—4 mnpa. ner,

PeaynbTathl, Nony4YeHHble NPU M3YYEHWM BYNKAHOTEHHOrO OPraHU4YeCKOoro
BellecTBa, a TaKXe KpynHble macwTtabbl BynKaHMYeCKWX MNPOUECCOB, AalOT
0OCTAaTOMHO OCHOBaHWMIA ANA AONONHEHWA CYLWECTBYHWMX NPeaCTaBneHnin o
KPYroOBOPOTE yrnepoAa B YCNOBUAX 38MHOW NpUpoabl.

MHave rosopA, cneayet ywdTbiBaTb BepOATHOCTb MONafaHWA B OCAA0YHYHO
TONUy 3emMnu TAXENbiX YrneBOAOPOAOB W CNOMHbIX eTepoaTOMHbIX COeAu-
HeHWI, KoTopble GonbWMMKM MaccamMu U eAMHOBPEMEHHO W3BEpralTCA BYNKa-
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Hamu, E.K. MapxuHuH B 1974 r. oTmeuan, 4To ByNKaHOreHHble yrN1eBoA0POAbI
MOryT ““BMecTe C mennoM nocTynaTtk B GaccerHbl HakonneHuA ocagkoe™ [42].
BrionHe O4YeBUMAHO, YTO HENb3A WCKNKYATL YHYaCTUE YNOMAHYTbIX BYNKaHOreH-
HbIX XMMWYECKMX COeAWHEHWA W B npoueccax opmMuposaHuA HedTein, MMeR B
BWAY HauyanbHble nepuoasl o6pasoBavvA HediTemaTepuHckoro sewecTtsa. [nae-
HbIM 06pa3zom 3T0 oTHOCUTCA K HeTAM, (hopMUPOBaHWME KOTOPbLIX NPOVMCX0AWUNO
B paoHax akKTUBHOW WNW NOBLIWEHHOW BYNKaHW4eCKoW AeATensHOCTM. "Ha
pa3NMyYHOM yaaneHun oT BynkKaHoB, Hepeliko Ha pacctoAHun 10—20 km, B Bna-
rONPUATHBIX CTPYKTYpax — NPYM Hanuuyuu HagexHsix HedTeBopoynopos (B
YCNOBMAX TMAAPOreonorMyecKkon 3aKkpbiTOCTM) B MPOHWUAEMbIX MOPOAax BO3-
HWKAT CKonneHuA HedTM Mnu yrnesogopofHeix rasos’” [12, c. 165]. Takwue
paioHbl u3BeCcTHbl B AnoHun U xHoi Wtanuu. B AnoHum mecTopoXxpeHuA
He)TM W rasa, COCeACTBYHLWME C BYNKaHaMu, NPWYpPoYeHbl K MWOUEHOBbIM
oTnoxeHWAM. "B BoctouHoi uacth o-ea CvuunuA, 3anagHee BynkaHa JTHa,
BCTPe4YeHbl HebonblwiMe CKONMNEHWA roproyero raza v cneasl Hed)TW, BCKpbIThIE
cKBaXuHamu Ha rnybure 500—870 M B necuyaHo-rNUHUCTLIX OTNOXKEHUAX Heore-
Ha. H0xHee, B OTO-BOCTOMHOW 4YacTu ocTposa (Pary3al, uMeeTcA MecTnpokaeHue
TAXenoi HedTu. OHO NPUYPOYEHO K BUTYMMHO3HbIM KapBoHaTHLIM OTROXe-
HAAM Me30—KaWHO30A., ITW OTNOXKEHUA 3aneralT TaK>ke ¥ B OCHOBaHWM BynkKa-
Ha JTHa, B NaBax KOTOPOW MPWUCYTCTBYIOT KUAKWE YrNesofAopoabl U TBepable
napacduubl’ [12, c. 169]. BUTYMbI HaifieHEl 1 B MONOAbIX NaBax OTAEMNbHbIX
paitoHoB CoseTckoro Cow3a — Apmenuun, Mpyaun (Onebpyc) v apyru. "B pas-
nuuHebiX paoHax Cosetckoro Cotosa, Ha Beaysum u JtHe B Wtanuu, a Takxe B
ApYrux obnacTAX cCoBpPeMEHHOro W ApEBHEro BynKaHuama B Nopoaax o6Hapy-
YKUBAKTCA He TONbKO OPraHUYecKU yrnepof, HO Tak»ke BUTYMbl W yrnesoao-
poAHble ra3bl.. 3T NPOAYKTeI npeactaenAldT coboil octaTku ropaspo Gonb-
WHUX KONWYecTB BUTYMOB U yrneBOAOPOAHbLIX Ia30B, COAEPXKAaBLUMXCA B Marme
O ee CONpuMKOCHOBEHWA C aTmocdepoi. B kaHanax ApeBHWX BYNKaHOB MHOrAa
HabnioaaeTcA rpacmT Unu TBEPAble BUTYMBI..., ABNAIOWMECA NPOAYKTOM TepMO-
meTaMmopdmama Hed)TAHOMNO OPraHU4YecKoro BewecTBa. B oTnpenapvpoBaHHbIX
3pO3UeiA KEPNOBWHAX APEBHMX BynkaHoB obHapyweHbl HedTb, yrnesoaopos-
Hbie rassl...” [12,171].

PaHee aBTOp o6pawan BHMMaHWe Ha CXOACTBO B COCTaBe apoOMaTU4eCKMUX
yrnesoAopoAoE pAaa HedTel TUXOOKEAHCKOro reoAMHaMM4Y4ecKOro NOAca, a
nmeHHo HedTelt Kamuatku u CaxanuHa, HekoTopbix HedTeir AnoHuw, TaieaHAa v
WHpoHeauwn (60, c. 136], M.K. Kanunko [24, c. 25] o6bACHAET 3TOT thakT BAUA-
HWEM MarmMbl W TEMnepaTypHbIX NONei Ha npouecc GopMUpoBaHUA HedTel, Xa-
pakTepoM 0B6NOMOYHOro mMarepuana, Cnarawuero NPoAYKTUBHbIE W, BO3MOXHO,
NpOU3BOAALLME TONWMK, KOTOPLIW 0BnagaeT CBOMCTBaMM NPUPOAHOro copbeHTa.
0.A. PapyeHko [70] oTmeuaeT, uTo HedhTW 3anNaaHOrO TUXOOKEAHCKOTD KalHO-
30/CKOro NoAca MMEKT CNeundUKY, pe3ko OTAUYAIDLLYI0 UX OT HedTel apyrux
NOACOB. YNOMAHYTble HehTM XapaKTepuayrTCA HEBLICOKUM YAENbHbIM BECOM,
UCKNOYMTENbHO Nerkum (pakuMOHHbLIM COCTaBOM M ocobbiM COCTAaBOM yrne-
BoAOPOAOB. Cpeau HUX OTCYTCTBYIOT TUNMYHO METaHOBbLIe U MeTaHoHadTeHOBbIe
(c npeobnapanvem nepeoi cocTasnAlowen) pa3HOCTM, KOTOPLIM OTBEYaeT
CTPYKTYpPHbIA TUN /; (no npuHATon MTOCT CCCP knaccuduiaumm Hedten.— H.17.) .

B HactoAwee Bpema B cBeTe 0BHapY)XeHHOro B ByNKaHMYECKOM NpOUECCce
abuoreHHOro CMHTE3a CNOXKHbIX OPraHU4ECKUX COEAWHEHWIA eCTECTBEHHO o6bAC-
HWTb 3Ty cneundUYHOCTL COCTaBa HapAAY € TEPMUYECKUM BAWAHWEM, TakuMu
0CO6EHHOCTAMMU BYNKaHOreHHOrO YrnepoACOAEPIKALLEro BELECTBA KaK BbiCO-
KOE CcoAepyKaHue UWKNUYECKUX CTPYKTYP B BYNKAHOreHHoOW 4acTtu HetTema-
TepuHcKoro sewecTea (noapobHee cm. rn. Il) . B kavyectee npumepa Taknx Hed-
TEH, copepwalnx, nNo-BMAMMOMY, B CBOEM COCTaBe OnpeAeneHHy 4acTh BYI-
KaHOMeHHbIX XMMUYECKWX COEAMHEHWIA, MOXHO npuBecTW HedhTu o-Ba CaxanuH.
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Bynxan Anaud

B Tysixar TRmA

Puc. 45. Ma30MMAKOCTHbIE XPOMABTOrPaMMbl HACBILWEHHbIX YrMesoA0POAOB BYNKaHWye-
CKW X nennos

Bynkaubi: @8 — Aryur (o-8 Banu, WHaoweauwn, 1963 r.); 6 — llmesenyy, npoBa 481
(Kamuatia, 1964 r.); @ — GeasimAHHbIA (KamuaTka, 1956 r.); 2 — Anaua (o-8 ATnaco-
8a, CesepHbie Kypunsckue octposa, 1972 r.); 0 — Tarta (o-8 Kynawwup, HxHbeie Kypune-
Cckue octposa, 1973 r.)

YCnoBWA radoMMAKOCTHOW XpomaTorpadum: kononka — 30 m X 25 mm,
CTaumoHapHan ¢asa — anbesoH L, ras-Hocutens — H,, HasansHaA temnepatypa 150 “C.
cKopocTs Harpesa 2° C B MUH, CKOPOCTb 3anucn 200 mm/y



HE®TW C YACTUMHO ABMONEHHbBIMK KOMMNOHEHTAMW
(va npumepe HedpTeir Caxanuma)

HedteHocHocTb 0-Ba CaxanvH npuvypoveHa K TEPPMTOPUM, KOTOPaA B naneo-
30MCKOE BPeMA BXOAWMNA B COCTaB MeOCUHKIIWMHANLHOM 30HbI, NOABEPraBLUeNCA
WHTEHCUBHBLIM TEKTOHWYECKUM W BYNKaHMYecKUM Bo3faencTBuAM. B ocobeHHo
WHTEHCUBHOW (hOPME BYNKaHW4YECKaA AEATeNbHOCTb WMena MecTo B BepxXHem
Meny, B HWKHEM W CpefHeM muoueHe. 3atem nocnefoean Gonee CNoKOWHLI
nepuoa. OKoOHYaTeNnbHLIW NEePexon BCe 3TOW TEPPUTOPUN K KOHTUHEHTaNkHOMY
PeXxMMy OTHOCWUTCA NULLb K NOCTMNNNOUEHOBOMY BpeMeHU (B TpPeTUYHOM paspese
npeobnanalT Mopckue TeppureHHsie aumnun) . BnnAHKe BynKaHM4eCKMX npouec-
coB Ha hopMMpOBaHWEe COCTaBa 3TOW Hed)TH, B TOM YUCNE Ha NOBLILIEHWE UWK-
AWYHOCTW YrNEeBOAOPOAHON 4acTu, NOATBEPXKAAETCA pe3ynbTaTaMu W3Y4YeHUA
cocTaea caxanuHckux HedTeid, npoeeaeHHoro astopom B CaxKHWW B nepwoa
1955—1962 rr. u onucaHHoro B MoHorpadwum ““Hedtn Caxanuna’ [6].

CaxanuHckue HedT MmeloT cBoeobpasHbii M pa3Hoobpa3Hblid COCTaB, OHM
3HauMTENbHO Pa3NMyaloTCA Kak Mo MecTOPOXAEHWAM, TaK W Mo nnactam B oT-
AenbHbIX MECTOPOXAEHWAX.

InA BonblMHCTBA CaxanMHCKMX HedhTeid XapakTepeH Nerkni pakuMoHHLIR
COCTaB MPU BbICOKMX 3HAYEHWAX CTPYKTYPHbIX MHAEKCOB No BCeM dhpakumAm
AUCTUNNAUMOHHOW KPWMBOW M CPaBHMTENbLHO NONOrOM Xo4e KPWUBOW CTPYKTYP-
HbIX WHAEKCOB. YrneBOAOPOAHLINA COCTaB CaxanuMHCKWX HedTeid, B MONHOM co-
OTBETCTBMM C WX XapakKTePUCTUKOW MO CTPYKTYPHBIM MHAEKCaM, OTpaaet
npeobnagaHue UMKNUYECKMX KOMNOHEHTOB Hafl METAHOBbLIMKU, NpU4emM Bo Gpak-
umAx ao 300° BeaylwMMW ABNARIOTCA HadTeHb, a Bbille BO3PAcTaeT ponb apo-
MaTWUYeCKUX yrnesoAOPOAOB BMNOThL A0 UX NpeobnanaHun.

B cBA3M C paccmMoTpeHWem Bonpoca o crneunduyHbIX MO CBOEMY COCTaBy
caxanuHCKMX HedTAX, YMECTHO MNPUMBECTM 3KCNEPUMEHTaNbHbIM MaTepwan,
YKa3blBalLWMA Ha BO3MOMXHYK TE@HETMYECKYH CBA3b 3TUX HedTed C Takumu
NPUMpPoAHbIMKM 06BbEKTAaMKM YKa3aHHOrO pervoHa, Kak nenen BynkKaHa TATA U
DoHHble ocagku OxoTckoro MopA. 3TOT mMaTtepvan, MoMyYeHHbIW aBTOpOM B
nepuon 1968—1974 rr. 8 CaxKHWW, npuseneH Huke. Momumo yrnesoaopona,
yKa3saHbl Tak>e OTAenbHble KUCNOPOA- W a30TCOoAepialue KOMMoHeWThl, B
peLleHMy BONPOCOB reoXMMun HedhTM HeyrnesoaopoaHble COCTABNAIOLWME UMEIDT
onpeaeneHHoe U HemManoe 3HayeHWe, TaK Kak OHW MOTyT B HEKOTOPO CTEneHu
XapaKTepu30BaTh MCXOAHbIE PENMKTOBbIE CTPYKTYPhI.

CAXANMUHCKAA HE®Tb

Y rnesopopoasi

PucyHok 46 npeacraenreT coBoi XpomMaTorpamMmmy, Nnony4eHHyo npy aHanvae
obpasua caxanuHckon HedTW 3IXabUHCKOrO MECTOPOXKAEHWA Ha rasoXKMAKOCT-
HoM xpomatorpade (nabopatopua npod. A.A. Metpoea, MHCTUTYT reonorum u
pa3paboTKK roprYMX MCKOMaemMbix) ,

HecmoTpA Ha reonorM4yecKu Monofoi Bo3pacT 3xabuHcKoW HedpTh, XpomaTto-
rpamMma He nokasbiBaeT npeobnagaHvwA H-napadMHOB C HEYETHLIM YACNOM aTo-
MOB yrnepoaa. 3Ta XpoMaTorpamma caxanuHckon Heh™ (Mcknouan ee nerkyio
4acTb) MMmeeT MHOro obuiero ¢ XpoMaTorpaMmamy HachlLEeHHbIX YINeBoaopo-
AOB BynKaHWyeckux nennoe u 6omb (cm. puc. 45) . O6pawaeT BHMMaHKE OTHO-
CATENbHO BbICOKOE COAep)KaHWe B 3XabWHCKOW Hedh™ ""BUONOrMYEeCKUX MeTuu-
KOB'' — W30NpeHoMAOB npucTaHa U thuTaHa, KOTOPbIE MOYTU OTCYTCTBYIOT B
BYNKaHWYeCKUX npoaykTax. B MOpCKMX ocaakax aksaTopwid, Npunerawwmx
Kk CaxanuHy, oBHapy)XeHbl Takue pacTUTenbHble NUIMeHTbl, Kak [-KapoTuH
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Puc. 46. [830-xMAKOCTHEA xpomaTtorpamma caxanuHckon (axaGuwckon)
wedpmm (soapact 10—15 mnH. net)

(cMm. puc. 49) , Monekyna KOTOPOro COCTOMT W3 BOCbMM M30MPEHOWAHbIX 3BEHb-
€B, NIOTEeNH U BUONOKCAHTWUH, TAKXKe MMEHLLME N30NPEHOUAHbIE 3BEHbA B CBOEW
uerm [63]. He uckniwoueHo, uto npuctad u uTaH Mornu 06pa3oBbIBaTLCA W3
3TUX NUIrMeHToB. BepoATHO, npucTaH U WTaH B CaxanUHCKUX HeTAX WMerT
6UoNoruYecKoe NPoOMCXoXKAeHne (ecnyM WCKNIYATH BO3MOMXHOCTb MX abuoreH-
HOTO CUHTEe3a) .

HadreHoBbIe KUCNOTbI

Cpeav KucnopoAcoAepXalmx COeAuHEeHW, BXOAALWMX B COCTaB CaxanvH-
CKuX HedTeit, HadTeHOBbIE KWUCNOTLI (Tak e Kak W ANA MHOrMx Apyrux Hed-
Teil) COCTaBNAIOT 3HAYMTENBLHYH 4YacTe. [nA uccnefoBaHuA Gbinu BbiGpaHbl aBe
npobbl Tak HasbiBaeMbix HedTepocToBeix BewecTe (HPB), koTopbie npousso-
AWNUCbE B NPOMbILWINEHHbIX MacwTtabax v npeactaenAnu coboi B OCHOBHOM
Na-conu cmecu HadTeHoBbIX KMCNoT. 3T Npobbl Bbink Nony4YeHsbl U3 TAXKENOW
KaTaHrnuiickoin HedTv M ToBapHoi 3xabuHckoi (ocHosHam HedTe CaxanuHa),
ABNAOWEHCA cmeckio nerkux Hedrten. Karanrnuiickoe HPB 6sino otobpaHo B
3uMHuiA nepwoa 1969 r. Ha Xabaposckom HediTenepepabaThiBalOWem 3aBoae M3
pesepeyapa, B KOTOPOM HaxoAunack npou3BoAcTBeHHaA naptuA HPB. 3xabuu-
ckoe HPB 6bino BbiAeneHO U3 OTXOA0B NOCNe 3allenayMBaHuA AU3ensHOro Ton-
nuea (nony4eHHOro w3 TOBapHOW 3axabuHckoW HedTu) , gononHuTensHo obpabo-
TaHHbIX Ha onbiTHON ycTaHoBKe B CaxKHWW. Becero ua ykasaHHeix oTxoa08 6bli-
no nonyyeHo 3,5 T HPB. Mo BHelwHeMYy BuAy OHO NpeacTaBnAno cob6oM NOABUXK-
HY10, KOPUYHEBYHD MWAKOCTbL CO CneundryecKum 3anaxom.

AnA BbiaeneHUA HahTEHOBbIX KUCNOT NPOBOAMNK HerTpanu3aunto ux 10%-Heim
BoAHbIM pacteopom NaOH. Mpu 3Tom npovcxoauno W yaaneHue eHonbHbIX
COeAAMHEHWA — KOHTPOMb 3@ 3TMM MPOLUECCOM OCYLIECTBNANCA C NOMOLLLHO
BymaxHon xpomatorpacdwu. [AnA yaaneHWA npumMecyu yrnesoAoponoB HadTe-
HOBbLIE KWUCMOTLl OMMLLANUCL neTponerdHsiM 3dupom. lNpoba c a3oTHOKUCALIM
CBMHLOM MOKa3ana, 4T0 B OYMLEHHbIX HAa)TEHOBbIX KWCNOTax MOYTHM OTCYT-
CTBYIOT XUPHbIE KWCNOThl. BbiXxoA oYvLIEHHbIX HAaTEHOBLIX KUCNOT COCTaBwUn
~30% anA kataHravickoro HPB u ~16% — anA axabuHckoro.

OuMweHHble HadhTeHOBLIE KWUCNOTBI KaTaHrnnﬁcngoﬁ Hed)TU UMenu yaenbHbIA

sec (d7%) 0,9912, nokasatens npenomneHUA {nf) ) 1,4875 v moneKynApHbIA
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Ta6nuua 24

XapakTepucTuka hpaKuuh HahTeHOBBIX KWCNOT
(HPB) caxanuHckon HedTn

Mone- | Coaepxatue,
kynap-| 8ec. %
N° dpakunu | HaumeHoBsakuue u:.ﬁ i g:ﬂ:pl:l:ecxan ®opmyna paga
Bec Cc H BN
| Karanznuu-
crkoe HPB:
OMbIneHHbIR 313 72,11 10,99 018,8H34.603.2 CnH?.n—303.2
OCTaTOK nep- 72,38 11,09
BOW NeperoHKu
METUNOBLIX
3w poB
" OmbineHnblid 337 7784 1116 €y 9H37702,3 CpH,n-6,102,3
OCTaTOK BTO- 7791 11,18
PO NeperoH-
K METMNO-
BbiX 3thUpoe

11 IxabuHckoe HPB:

OmMbineHHbIA 385 77,85 1105 C; 5,1 H42,602.6 Cp Han- 7.602.6
0CTaToOK nepe- 7793 11,06

FOHKW MeTu-

NoBbIX 3t poB

NMpumeuwaHue. [MNpu pacyete 3IMNUpuveckux GOPMYNn cOAepXaHUe KUCNopoAa
onpeaeneHo NO pa3HoCTy.

sec 280, a axabuHckoit Hedhtv dZ® 0,9758, n;zjo 1,4816 w MonekynApHbIA BEC
237. B 3toit paboTe yaAenbHbIA BEC OMNPeAenAncA B NMMKHOMETPe, nokKasaTenb
npenomneHuA — Ha pedpakTometpe NP®-22 tuna AB6e ¢ ynbTpaTepMocTaTom
W MONeKYynNAPHbIA BEC — KPMOCKONKWYecKHu, No BeHzony. AHanu3 anemMeHTapHOro
COCTaBa OYMLLEHHbIX HadhTEHOBbIX KWCMOT MOKasan cneayluwlee cofepxaHue
3neMeHTOB: ANA KataHrnuiuckoro HPB C — 75,28; 75,52%, H — 10,71; 10,87%;
O (no pasvoctn) — 13,83%, u anAa 3xabuHckoro HPB C — 74,15; 74,42%,
H — 10,80; 10,96%; O (no pazHoctu) — 14,86%. OcHoBbIBaACL Ha 3TUX AaH-
HbIX W BENWYMHE MOMNEKYNAPHOrO BECa MOXXHO BbIBECTW CReayiowme YCpeaHeH-
Hble 3MnMpuyeckue opmynbl; ANA HaTEHOBbLIX KWCNOT KaTaHrNWWCKON Hed-
™ — Cy14,6H30,20; 4, ¥ ANA 3TUX >Ke KMCNOT ToBapHOK IxabuHckoin HedhTv —
Cia 7H25,702 ;. CooTBeTcTBeHHO 3TM KMCNOTHI NpPUHaAneXar K PAAY
CrHy2n_50; s nkpAaay CuHyp_3 90, 5.

M3 4actu ouMLeHHbIX HADTEHOBLIX KUCNOT 3TepuduKauved MeTUNOBLIM
cnuptom BbinKM nonyYeHsl MX MeTWnoBble 3chwupsbl. Mo BHewHeMy BUAY OHM
npeacTaBnAioT coboil CBETNO-XKENTYH >KUAKOCTb C XapaKTepHbIM 3anaxom.
Metunoebie 3acdupbl HadTeHoBbIX kucnot HPB kataHrnuickon HedTv umenwu
vaensHblid Bec (d3%) 0,9748 u nokasatenb NpenomMneHUA (n?;oi 1,4772, a axa-
BuHcKoW HedhTu cooTeeTcTBeHHo, — 0,9467 u 1,4693.

MonyvyeHHbie achmpel KaTaHrnuiickon HPB nBaXkabl neperoHAnUck B Bakyyme
npw OCT. AaBneHuu 1 Mm. pT. CT.

Moka3atend npenoMneHUA y3kux dpakuwin (8 npepenax 55,0—151,0°C)
3TUX METUNOBLIX 3hMPOB ANA KataHrnuiuckow HedTh Beinu ot 1,4625 po 1,4901,
a AnA 3xabuHckoi Hedh™ (B npeaenax 73,0—153,0°C) — ot 1,4558 no 1,4848.
C uenbio U3y4eHWA TAXKENOW YacTW OCTATKW, NONYYeHHbIE NPW BaKyyM-neperoH-
Ke 3ahMpos, BbINK OMBINEHLI KWUMAYEHWEM B TeueHwe AByx 4acos ¢ 0,5 cnupro-
BbiM pactBopom NaOH u HeiTpanusosaHbl 0,5 H. BoaHbiMm pactBopom HCI.
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Puc. 47. MK-cnekTpbl HaTEHOBbLIX KMCNOT CaxanuHCKON HedTH
1 — owilieHHble HadTeHOBbLIE KUCNOTbl 3xabuHckoin HedTw (Tabn. 24, dparuna 111);
2 — nadhTeHOBbIE KUCNOTLI KaTaHrnuiAckon HedTn (Tabn. 24, dpaxuuA |)

XapakTepucTuka nony4YeHHbIX NpW 3TOM HAaTEHOBbLIX KWUCNOT nNpuWBedeHa B
Tabn. 24.

Kak BuaHo B Tabnuue, u3 TAxenoi 4actm caxanuHckoro HPB sbigeneHsi
Tpu hpakumn HadTeHoBbIX KucnoT (ycpeaHenHoro coctaBa) — Cyg s, Cay o ¥
Cys5 1. O dpakuMn HaTEHOBbLIX KUCNOT, @8 TaKXe 0XapaKTepu3oBaHHbie
BbilLUE OYMLLEHHbLIE KWCNOTbI KaraHrnumuckoro v axabuuckoro HPB, nayvanucs
npu nomowmn MK-cnekTpockonuu Ha cnekTpocoTometpe (JR-20.

CnexTpbl cHumanuce ¢ npuamor NaCl w LiF B Buae ToHKOro cnom mexay
nnactuHkamu. Hawbonee xapakTepHble MK-cnekTpbl npeactaeneHsl Ha puc. 47,
OHW NOATBEPXKAAKT Hanuuue KapﬁOHHanDM rpynnbl, BXOAALWEA B CUCTEMY
npeaentHoro xapaktepa (1710—1715 eMm!), cansaHHon rMAPOKCUNBHOW Tpyn-
nel  (950—955, 1245-— 1250 1295—1300 cM') u BaneHTHbIe KonebaHuA B
vuHTepsane (2500—-3110 cm '), a Takke metunosoil (845 cM '), MeTuneHoBoiA
W MetunbHoW rpynn (1380— 1385 1420 1425, 1465—-1470 CMi W BaneHTHble
kone6anuA 8 uHtepeane 2500—3110cm ™' ).

OnucaHHble BbiWe UCCNeAOBaHWMA MO3BONAIOT CAENaTh Crefyllume BbiBOAb!
0 XMMMWUYECKOW NPUPOAE U3YHEHHBIX KUCNOT.

1. HadbteHoBble KWCNOTbl CaxanWHCKOW HedTU KaTaHrNWACKOro MecTopoX-
BeHuA umetoT obwyo amnupuueckyio dopmyny Cq4 ¢H3p 2024 v npunaane-
war k pAgy C,H,, 50, 4, a HadTeHOBble KMUCNOTbI CaxanuMHcKoW HedTn
3axabuHcKOro MecTOpOXAeHWA WMelT obwyl 3amnupuuecky dopmyny
Cia,7H25 702 2 v npunaanexar k pAay CyHyp 3 707 5.

2. Cpean WccnefoBaHHbIX KUCNOT OBOMX MECTOPOXAEHWW HanaeHbl Tpu
rpynnsl HadiTeHOBLIX KWUCMOT C 3mnupuyeckoi dopmynon Cyg gHia 6032,
C21,0H37,702,3 M Ca5,1Ha2,602 6.

3, HacheHoshle KWCNOTBI KaTaHrNMACKON HedTu umerT 6Gonee BbICOKMMA
MOﬂeKVanHI;M Bec M 6OnbLUYIO CTENEHb LMKNMYHOCTW, YeM 3TH KMCNOTsI
13 TOBapHOW 3XabUHCKOW HedTH.

4. B uenom HadTeHOBble KWCNOTLI CaxanuHcKon HedTW nNpeacTaBnAKT
coBoil uMKnuyecKue, yrnepoacofepXalie CTPYKTYpbl, COCTOALWME B Cpea-
HEM M3 Tpex HacbIWEHHbIX Koney Kaxaan.
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®eHonorexd

Mpu wWecnenoBaHMM XWMWMYECKOrO COCTaBa CMOMMCTBIX BEWECTB KWCNOro
XapakTepa, BblIAENeHHbIX M3 CaxanuHCKUX HedTed 3xabUMHCKOro, OXMHCKOro,
NapoMancKoro 1 ApPYrux MecTopoXxaeHud, 6bino oBHapy»eHO, YTO 3TU KUcnbie
CMOnbI NPU AEeCTPYKTUBHOW BaKyyMHOW neperoHke o6pa3syior ceHonsi. Otaens-
Hble paKuMM KWUCNbIX CMON MNPW 3TOM NPeACTaBNAIOT cOBOM NOYTM uYUCTble
ctheHonbl. beino HaiaeHo, 4To heHonbl 06Pa3yOTCA M NPU HarpeBaHWU KUCMbIX
cMon co cnuptoBbiM pacteopoM NaOH. Hanpumep, B NnpoayKTax omblineHWA
CNUPTOBOW LIENOYLI0 KUCNLIX cMON HedTed 3XabWHCKOrO WM KaTaHrNUHACKOro
MeCcTOpOXaeHWi Bbin0 HaWAeHO 3HauuTenbHoe Konudecteo deHonoe (ot 0,08%,
cy4TaA Ha HedTh). B KpekuHr-6eH3WHe, MONYYeHHOM W3 MasyTa TOBapHOW
axabuHckoi HedTH, 6bINKM MAEHTUMUMPOBaHBI 0-4 N-Kpesoasl; 1,3,5-:1,2,4-,
u 1,3,4-kcuneHonsl [71].

OueBMAHO, YTO MCTOYHUK 3TUX (DEHONOB CMeayeT WCKaTbh B KUCAbIX CMONax
Hetht, B ee deHoNbHOW uacTu. Hudke ONMCAHO BblAeneHWe WM UccneaoBaHWe
(heHONbLHOW 4acTW KWCAbIX CMON CaxanuMHCKON HedTW KaTaHrNMACKOro MecTo-
poxaeHuA. CyaAa no pa3HoOpoAHOMY cocTaey cheHonos, obpasylowuxcA u3 de-
HONBLHOW YacTU KMCMbIX CMON, OHAa NpeacTaBnAeT cOB0M MHOMOKOMMOHEHTHYH
CMECh.

BeideneHue gpeHonozeHa

Ob6vekTOM M3y4eHWA cny»xkuna npoba KaTaHrnuuckon HedTu, otobpaHHaA
W3 pe3epByapa-XpaHunuiwa B ToBapHoMm napke Habune netrom 1970 r. Xapak-
TEPUCTMKA TAXENOW KaTaHrnuiickon Hedtu Bbina onybnukosaHa (60, c. 63].
10 kr 3aton Hedht Gbinn o06paboTaHbl 25%-HbIM BOAHO-CNMPTOBLIM PacTBOPOM
H,S0; AnA ypaneHWA  a30TCOAEpPXallMX  OCHOBaHWM  (COOTHOWeHWe
Boaa : cnupt 1 : 2). Kak nokasanu npeasaputensHbie ONbIThl, NPYM 3TOM YAa-
nAetcA okono 30% nepeBoHa4anbHO COAEPXAalUerocA a3oTa. JKCTPaKUMA OCHO-
BaHuM nposoavnack obpabotkon HedTH Ha xonoay pacteopom NaOH. Mocne
OTAEeneHWA BOAHOrO CNOA, COAEPXalUero OCHOBaHWA, KWUCNble CMONbI M3BNeKa-
nuce 10%-HbiM BOAHO-cnpTOBbLIM pacTBopom NaOH ¢ nocneayrowen HedTpa-
nuzauuen pacteopoMm H,S0,. MNocne toro kak npo6a NpocToAna B TeyeHue
HOuYM, BCMNLINO TemHoe Macno. [nA yaaneHWA HadTeHOBLIX KWCAOT Macno
npoMeiNKW Tpu pasa Hebonsbwwum konuuecteom 10%-Horo BogHoro pacteopa
Na, CO;, 3ateM noAKWCNEeHHOW BOAOWM W 3KcTparuposanu adupom. Beixop
theHonorena cocraeun 56,50 r. Mo BHewHemy Buay OH npeacTasnAer coboi
BA3KYI0, TEMHOOKPALLEHHYI0 MAacCy C O4YeHb XapakTEepHbIM TOHKWM 3anaxom;
PacTBOPAETCA Ha X0noay B xnopodopme, CNUpTe, aueToHe, agmpe.

MNyTemM peakuuu rvapONMTUYECKOro PacliernneHWA, Kak OAHOro M3 MeToaos
YCTaHOBNEHWA CTPYKTYPbI theHonoreHa, 6bino NpoOBeAEHO ero OMbINEHWe K Bbije-
NneHa OCTaBLUAACA 4YacTh (heHONOoreHa.

OmsineHue gheHonozeHa

Hasecky 4,50 r dceHonoreda npokunatunu ¢ 0,5 H. cnupToBoro pacTeopa
NaOH c nocneayrowen HenTpanu3aumnen pacteopom HCI. BeigenvslueecA macno
akcTparupoBanu acdwmpom. [lonyunnu BA3KYH TEMHOOKPALLEHHY Maccy.
Bbixoa npoaykTa ombineHuA theHonoreHa coctasun 3,90 r.

PesynbTaTbl 3nemMeHTapHoro aHanu3a: ceHonoreH — 84,56% C; 10,85% H,
OMbineHHbIA ceHonored — 74,22% C; 10,79% H. [anbHedwni aHanu3 npoBo-
avMncA no metoauke TuxookeaHckoro WMHcTuTyTa 6GMOOPraHWYecKon XvumMum
AOBHL AH CCCP (TUBOX), paspaboTtaHHOM ANA MCCNEAOBAHWA TYMUHOBbIX
kucnot [55]. Tipu atom nony4eHsl CneaylowmMe NoKasaTend COOTBETCTBEHHO
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AnA deHonoreHa U oMbineHHoro teHonoreHa (Bce B Mr-3ke Ha 1 r aHanuaum-
pyemoro sewectsa) : obwaA kucnotHocTe — 5,12 n 5,94 (6Gaputoseim meTo-
AOM), copepxxaHue kapbokcuneHbix rpynn — 1,19 u 1,30 (BY-tuTpoBaHuem) ,
coaepxaHue kapboHuneHeix rpynn — 1,69 u 1,68 (c NH,OH - HCl — no ®pur-
uy), cogepxaHue xuHougHbix rpynn — 0,39 u 0,48 (Buamnepomerpuyeckum
TUTPOBaHWEM), COAEpPXaHWe TUAPOKCMNbLHLIX FPYnn (No pasHocTM Mexay
CYMMapHbIM cofepXaHueM KapBoKCWibHbIX M FMAPOKCUNBHBIX FPyNn — CM.
Ttabn. 30, u copepxaHmem KapBoHuneHeIx rpynn) — 3,96 v 4,88. UK-cnekTps!
theHonoreHa M ombineHHoro dedonoreHa (puc. 51) cHumanuce Ha cnexkTpodo-
Tometpe UR-20 ¢ npuamon NaCl v LiF B Buae TOHKOro cnoA mexay nnac-
TuHKamu. MK-cnekTpel: 1290, 1380, 1460, 1595, 1705 cm™' (aedropmaumoH-
Hble KonebaHWA) M B MHTepsane 2400—3300 cm™' (BaneHTHble Kone6aHWA) .
Mony4yeHHble CNEKTPbl WMEKT CXOAHBLIM XapakTep W NOATBEPXKAAT Hanuuue
B aHanu3MpyembiX COEAMHEHWMAX anKWunbHbIX pagukanos, KapBokcunbHOW W
KapBoOHMNBHOW rpynn, a Tak)ke FMAPOKCWMAbLHLIX FPYNM, CBA3aHHbIX BOAOPOA-
HOW CBA3bLID C KUCNOPOAOM XMHOWAHOIO TUNa.

CyMmupyA nony4eHHble 3KCNepUMEeHTanbHble AaHHble, MOXHO cpenarb
cneaywwme BbiBoabl. B caxanuHckux HedTAX NPUCYTCTBYHT COEAMHEHWA,
KOTOpble B ONpeAeneHHbIX YCNOBUMAX (TepmMu4Yeckan AecTpPyKUWA, TMAPONUTU-
yeckoe pacuiennedve) obpasylor oaHoatoMHble theHonsl, obnagalowme cBOMCT-
BOM aHTHOKUCnUTenein. 3TW COeAMHEHWMA NPEACTaBNAKT COBOM OTHOCMTENLHO
BLICOKOMONEKYNAPHYI UMKIMYECKYHD CUCTEMY apOMaTU4Yeckoro xapakTtepa,
WMEIOLLYI0 B KayecTBE 3aMeCTUTENEN ankKunbHble paguKane!, KUcnble MyHKLWO-
HanbHbie rpynnel (KapbokcunbHeble, KapboHWNbHbIE, XMHOWAHLIE W FMAPOKCKb-
Hble) MW 3amelleHHble (heHOKCU-Tpynnbl. 3amedveHHoe ob6pasoBaHWe ¢heHONOB
NPOUCXOAUT Be3 3HAYNTENbHOr0 M3MEHeHWA OCHOBHOW CTPYKTYpPbl WCXOAHbIX
COeAVHEHWA, 33 CYET OMbLINEHWR WNW OTLLENNeHWA yKasaHHbIX (heHOKCU-rpynn.
Ha ocHoBaHuu 3TOro McxopHoe coeavHeHue (deHONoreH) MOXHO paccmarpu-
BaTh Kak 3agup. Cyaa no Tomy, YTO NpPU OMbINEHMK NPAKTUYECKU He MEeHAETCA
cofepXaHue KapbOKCWMBHBIX TPYNn, ¥ NWWb YBENWYMBAEETCA COAepXaHue
FMAPOKCUNBHBLIX FPynn, (heHONoreHHble MONEKYynbl UMET B OCHOBHOM Xapak-
Tep npoctoro acwmpa.

AMUHOKUCAOTS!

B kavectee o6beKTa MccneposakvA Bbina Bbibpana npoba axabuHcKon Hed k.
O6paseu atoi HethTv, KOTOpaA npeacTasnAeT coBOW cmeck ner kux HedTen Caxa-
NWUHa, ABNAIOWMXCA OCHOBHbIMM CaxanuMHCKMMW HedTAMKM, Bbin cocTaBneH B
CaxanuHckom otaenednn BHUWUTPW 8 1972 r. u3 nnactoBbix npob. ®usuko-
XUMMWYECKaA XapakTepucTMka HedTed CaxanMHCKWMX MECTOpOXKAeHWA ony6nu-
koBaHa [60].

Ina esipenednA amurokucnot 100 r Hedhtv kKunATUNK ¢ B0%-HbIM BOAHBLIM
pacTeopom cnupta. Mocne oxnaxaeHWA U OTCTaUMBAHWA B TeYEHWE HOMM CAEKaH-
TUPOBanu BOAHO-CMMPTOBYH 3Mynbcuio HedTu. OCTaBWYKOCA OCHOBHYH Maccy
HethTM MHOrokpaTtHo npomsinu nopumAmu 80%-Horo cnupTa A0 OTCYTCTBWA
aMUHOKMCNOT B NPOMBIBHbIX BOAAX (N0 HUHFMAPUHY) . IMYNLCUIO M NPOMbIBA-
Hue Boabl coeauHunu. OTCTOABLWMICA, Npo3pavyHbid 06beAnHeHHbIA unbTpaT
O4MLLANK C NOMOLLBK KaTUOHWUTA, 3thupa ¥ aK TMBMPOBAHHOMO YrnA.

AMWHOKWUCNOTHBLIM COCTaB, MONYYeHHbLIW NYTEM TaKOW BbITAXKW, Bbin Mccne-
AOBaH € NOMOLLLIO OAHOMEpPHOW BOCXOAALWEW Xpomatorpacwvu Ha 6Gymare
(Filtrac N° 4, TP), B cucTeme pacTBopuTeneid H-ByTaHON-yKcycHaR KWcno-
Ta—opa (4 : 1 : B) — 3 pasa, M 3aTeM B CACTEME 3TUX e pacTBOpUTEnen
(4 11 :1) — 2 paza. Mpu NpPoABREHUM HUHTMAPUHOM BbINK HaMAeHb! YeTbipe
"ceoBogHble” aMWHOKMCROTEI (XpomaTtorpamma nokasaHa Ha puc. 48) @ uuc-
TWH, rMYyTaMWHOBAA KUCNOTa, TPEOHWH U anaHuH.
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B wuccneposaHHom obpasue obHapyxeHbl ABe aMMHOKWCNOTbLI, obnaparwowme
BbLICOKOW TEPMWUUECKOW CTaBMNLHOCTHIO — FAYTAMWUHOBAA KWUCNOTA W anaHwuH.
HecmoTpAa Ha TO u4TO cneabl rMyTaMWHOBOW KUCNOThbl HalfeHbl U B XONOCTOWN
npo6e, NpUcCyTCTBME TNYTaMWHOBOW KWCNOThI W anaHWHa B WCCNefoBaHHOW
npo6e He BbI3blBaeT COMHEHWA BCMEACTBME O4YeHb BbICOKOW WMHTEHCUBHOCTM
OKpacKwu nNATEH Ha Xpomatorpamme. boina naeHTMhUMUMpPOBaHE TakME amu-
HOKuCNoTa, obnapawwaf HeBbICOKOW TEPMHWUYECKOM CTabUNbHOCTHH — TPEOHMH.
LMctmH npucyTcTBYeT B aHanu3WpoBaHHOW Npobe B CNeAOBbIX KOMNWYECTBAXx.
CneayetT OTMeTWTL, YTO HanuMyve UMCTMHA B 0OCafO4YHLIX OTNOXEHWAX HEKOTO-
pble uccnegoBateny 06BLACHAKT MUK POBMONOrMYec Kol KOHTaMMHaUMEN.

Q G
OO .

g &1
O Puc. 48. CpashutenbHaA 6GymaxHaR XpomaTtorpam-

Ma AMUHO KUCNOTHAra cocTasa
3 I — axabuHckas Hed)Tb Caxanmua; I/ — poHHbie
ocankn OxoTckoro mopA; [/l — nenen Bynkana

TatA; 7 — umctun; 2 — acnaparvHoBaA KMCNOTa;
3 — rnyTamuHOBaA kwucnota; 4 — TpeoHuH, 5 —

o O 2 HenaeHTUUUMPoBaHa; 6 — anavuy

V4 /g

~

Bo w3bexaHne BHECEHWA amMWHOKWCNOT B aHanusupyemyro npoby Becs
aHanu3 NPoBOAWNCA BeCbMa TLATENbLHO, C YYeTOM BCex npasvn paboTel ¢ amwu-
HokucnoTamu. M3BeCcTHO, YTO B pacTUTeNbHbIX U XXKUBOTHbIX OpPraHM3max BCTpe-
yaeTcA Gonee ABaauatv amuHokucnot. OgHako B npouecce AvareHesa Konu-
YECTBO W COCTAE @MMHOKWCNOT MeHATCA. HeBOonbiLoe YMCHO aMWHOKUCROT ,
HalliIeHHbIX B CaxanvHCKOW HedhTM, MOXHO paccMaTpuBaTth, KaK yKasaHue Ha
TO, 4TO npouecc npeobpazoBaHMA OPraHWMYeCKOro BewWecTBa, NPUBOAALLMA,
B 4aCTHOCTW, K (hOPMMPOBaHMIO OTHOCMTENLHO MoOnoabix Hedreld CaxanuHa,
NPOMCXOAUT BECbMa WHTEHCMBHO. JTO MOXET BbiTh CBRA3aHO C TEM, YTO HedTH
CaxanvHa chopMUPOBanUCL B 30HE aKTMBHOMO BynKaHM3Ma. YKasaHHaA CBA3b
C BYNKaHWM3IMOM NpOCNEeXWBaeTcA W Yy WCXOAHOro eewectea Hedtn. Hanpumep,
Ha Byma)kHoW XpomaTtorpamme puc. 48 BMAHO, YTO COCTAaB aMUHOKMWCNOT caxa-
nuHckux Hedter (cm. Ha pue. 48 ycn. oBosH. |) Becbma Bnmaok k cocTaby
aMUHOKMCNOT, OBHapyXeHHbIX B Nenne KypunsCKOro BynkaHa TATA (cm. Ha
puc. 48 yecn. o6osH. I11)!. AMMHOKWCNOTbI 3TOrO e AManasoHa B CpefHei
npobe AoHHbIX ocagkoB OxoTckoro mMopA (Kak oAWMH W3 3Tanoe HediTeobpa-
30BaHWA) TaKXe BAM3KKM NO COCTaBY K aMWHOKWCNOTaM CaxanuHCKuX Hedren
M BynKaHuyeckoro nenna (cm. Ha puc. 48 ycn. 0603H. I1).

B CaxanuHckoi obnactu, BepoATHO, He BbINO TAKOro akTMBHOro BO3AEnCT-
BWA Ha COBPEMEHHbIE 3aneXu Kak B ApYruX BYNKaHWYeCKW aKTUBHbIX PalnoHax
TUX0OKeaHCKOro NoAca — B BepXHEM MUOUEHe W NNVoueHe NPU3HAKW BynKa-

! Mpu npumeHeHun Bonee YyBCTEMTeNbHbIX METOAOB aHanwu3a 8 nenne Bynkawa TATA Bbino
HaiaeHo 6Gdnblwee KonuyectBo amuHOoKucnot. OAHAKO B YCNOBMAX 3TOrO ONbITA nony-
YEHHbBIE ABHHBLIE C NONHLIM OCHOBAHWEM MOXKHO CYUTATL CRABHUTENLHLIMW,

96



HW3Ma B HedbTAHbIX paioHax CaxanuHckown obnactv oTcytcTeyoT. O.A. PagyeH-
KO NuweT: "BO3MOXHO, CKONMEHMA HedTy npeTeprneny TepMUUYECKOe BO3eilcT-
BMe N0 (hOpMMPOBaHMA TEnepeluHMX 3aneked, OYEBMAHO, B TUXOOKeaHCKOM
nporube, okanmnaowem CaxanuH ¢ Boctoka’’ [70].

OOHHBIE OCAAKW OXOTCKOro MmJuPA

B atom passene onucadbl pesynbTaTel XMMWYECKOMO WCCNEAOBaHUA CPeaHUX
npo6 coBpemeHHbIX AOHHbIX 0caaKoB (6biNk nayyeHbl OPraHUYeCKUEe NUrMeHTbI
M TFYMWHOBble KMCNOTbl), OTOBPaHHBIX BO B 2w 3KCNEAWUMOHHbIX paboT
CaxKHWW Ha cyaax “Baiikan’ (1969 r.) n O (1970r.) B OxoTckom Mope
[61,62,63].

MpoBbl oTBMpanuce ¢ Nomouibo TpyBoK yaapHoro AeictevA. Haubonbwian
BbICOTA MONYYEHHLIX KONOHOK rpyHTa coctasmna 280 cm.

Ananusuposanuce 3 cpenHve npobbl, coctaBneHHsle ua 34 o6pasuos. Mpobsl
COCTaBMNANUCH KBApTOBaHUEM.

O6uwan xapakTepucTuKa uccneAoBaHHbIX npob npueeaeHa B Tabn. 25. B Hei
yKazaHbl paioH U rnybuHa otbopa npobbl, KoOpAWMHATLI CTaHUMWMK, BNaHOCTb
W yaensHbid Bec obpasua. Mpobst 0T pancs B HECKONBKWX MecTax, Ha pasHoi
BbICOTE KONOHKW B COOTBETCTBUM C FEONONMYeCKOW XapaKTepUCTU KOW.

Bnaxmoc‘rb onpegenAnack 06bIYHBEIM MeTOO0OM NYTEM BbiCYLUMBAHWA HaBEeCKW
B GloKce [0 MOCTOAHHOrO Beca B CyLMNbHOM wkady npu TemnepaType 120° C,
YAENbHbLIA BEC — NPW MOMOLLM MeTanNM4YecKoro UMNMHAPa M3BeCTHOro obbema.

Kak BuaHo B Tabn. 25, B Hel oxapakTepusoBaHsl 34 Npobbl AOHHLIX 0CAAKOB,
nony4eHHbIX Ha cTaHuuAX B OXOTCKOM MOpe, B TOM YMCMNe B MeCTax C NOBbILIEH-
HbIM TennosbiM notokom [77] u B paitoHe Kypuno-Kamuyatckoro »eno6a. Mpo-

TaGbnuua 25

O6uwan xapaKTepPUCTMKa cpefHUX Npob
AOHHBIX OCAAKOB

Ne , KoopauHaTs! CTaHuwit -
oon & 2 Fny6uHa nex Ya. sec,
:::;Gm Sefatioxtope ﬁLiH- CceBepHan | BOCTOYHaA [ m Y ; ;LOCTI:, rl?:M’
wupoTa aonrota
1 Oxotckoe mope 1  43°03'6  144°040
(16 o6pasuos) 2  47°41'0 143°30'5
3 47°11'5  144°13'0 1100 29,8— 1,13—
—3250 79,95 -1.20
4 46°39'5 145°02°0
5 48°387 151°240
6 50°08'3 153°46'8
2 OxoTckoe mope, 7 45°56'0 146°10°0 3280 64,1— =
Tennoean aHo —66,5
manuA (5 o6pas-
uos)
3 Kypuno-Kam- 8 45°29'0 146°56'5
satckui xeno6 9 42°20'0 144°12'5 1017- 32,6—
(13 o6pasuos) _3340 —70,7

10 41°59'0 142°03'5
11 41°53'0 141°570

L 7.38k. 2206 ¥

\
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Ta6nuua 26
Coctae MakpoIneMeHToB cpeaunx npob
AOHHLIX OCAAKOB
(e Bec. %, CYMTAA Ha BO3AYILHO-CYXO0€ BewecTso)

ConepxaHue anemertos, %

7 Motepm
- _i N —— npw npoxka- | BnamHocTs,
" o K p g nuBanuu, % | %

3
(2).93 3,3;5 1,33 0,05 0,44 8,87 7,82
0 272 1,68 0,03 0,57 8,32 7.26

. 2 132 0,03 0.71 8.83 5.66

-

Copepxanue anemeHToB, %

_— SYQ[ Ba ) Y Yb

CoaepxaHue anemeHToB, %
N° cpeanneit
npoGe Si Ti Al Fe Mn l Mg I
1 28,60 0,25 4,38 2,40 0,06 0,42
2 27,80 0,31 5,69 2,55 0,03 1,33
3 2705 0,40 5,50 2,82 012 1,58
Ta6nuua 27
Cocrae MUKPO3NeMeHTOB CPpeaHnX Npo6 AOHHBIX OCaRKOB
(Bec. %, CYMTAR Ha BOIAYLIHO-CYXO€ BelecTEo)
N° cpea- Coaepwanue anementos, %
Heid npo-
6bi Be Sc Pb Ga v Cu
1 0,0002 0,0012 0,0016 0,0010 0,0063 0,0042
2 0,0003 0,0010 0,0023 0,0012 0,0092 0,0051
3 0,0002 He 06H. 0,0018 0,0010 0,0055 0,0026

NMpumey aHue. He obHapykeHsl cneayowve muKpoanemenTel: As, Te, Sb, Ru, Re,
Hg,U,La,Pt, Au,Ta, Tl Sn, Nb, W, Ge, In, Bi, Mo, Cd, Ag, Zn, Th, Hf, Ce, Ir, Os, Pd, Rh;

cOepXaHWe Bnarv 8 cpeaHnx npobax — cm. Tabn. 26.

Tabnuua 28
CopepxaHye CBA3AHHOW ABYOKWCH Yrnepona,
oprannueckoro yraepona u ofuwero a3ora
8 cpepHux npo6ax nOHHBIX OCAAKOB
(Bec. %, cuMTan Ha BO3AYLUHO-CyXOe BelecTso)

CopepmaHue
N° cpeptei npoGstl Copr/No6u
co, ccpr Non;
) 0,79 0,49 0,26 1,89
2 0,26 0,84 0,56 1,49
3 0,60 084 0,50 1,68

MpumedaHnne. CoaepaHne BNarn 8 CPEAHNX nNpo6ax AOHHBIX OCAAKOB — CM.
1a6n. 26.

661 oTBupanuce ¢ rnybuH ao 3280 m. BnaxkHOCTL OCAKOB xoneBanack B WWPo-
Kkux npeaenax — ot 29,8 o 79,95%, yaensHeii Bec o1 1,13 0 1,20 rlem’.

B Tabn. 26 npwWBeAeH COCTaB MAaKpO3NEMEHTOB MCCMEAOBAHHbIX CPEAHUX
NPo6, BBIYACHEHHbI HA OCHOBaHWM Pe3yNbTaTOB CUAWKATHOTO aHanu3a ITix
npo6, NPon3BeAeHHOTO N0 METOAKKE, LIWPOKO WCTIoNb3YEeMOWi ANA anpeaeneHa
cocraBa ropHeix nopoa [67]. 3aeck e NpuseneHb! BENWUMHEI NOTEPL npu npo-

Co Ni Zr Cr

0.

Hgg%g g ,gggg 00058 00045 00140 00260 Heobn  He obu.

Heoow. 00023 00092 00084 0010 00230 00002 00002
.o, 00074 00026 00130 00150 00003 Heobn.

KanMBaHUW 1 BNa)KHOCTb MpPOaHanv3u
poBaHHbIX Npo6. Hambonee Bhico -
neplﬂ:auue NpuxoauTcA Ha noni KpemHuAa (oT 27,05 po 28,60%) . e
- e(cglé 4me1'annos — amoi\imuuﬁ (4,38—5,69%) , »eneso (2,40—2,82%) , kans-
i (0; quf,as%), HaTpuii (2,72-3,23%), kanui (1.32—1,68%) u marHuil
TOI; . ) cocTaBnAT CpeaHIOd N0 BeNWYMHE COLEPXKaHWA FPYNMY 3n1eMeH-
e .ra HauMeHbLUEM KONKWYecTBe B ocadKax npucyTcTeyioT TutaH (0,25—0,40%)
braveu (0,03-0,12%) , cepa (0,44—0,71%) u doctbop (0.03-0,05%). o
TaK)KeM’:Mo MaKpo3aneMeHTOB, B COCTaBNEHHbIX CpeAHMX Npobax 6binu HaigeHsl
-k MKPO3NeMeHTel, KOTOPbIE ONPeAenANUCL NyTeM 3MUCCUOHHOTO aHanuaa
P I_tlﬁporpacbe MCI-30 npubBnuxeHHO-KONUYECTBEHHBIM METOAOM Knepa
mne‘.)*a(:‘nyueuuue pe3yneTatel NokasaHel 8 Tabn. 27. Kak BuaHo B Tabnuue
Ve MUKPO3NEMEHTOB B YKa3aHHbIX Npobax HeaH i-
AeHO 15 MUK poanemeHTOB. P cereenno, Beero wa
OKEc;aﬁn. 28 noMelLeHbl Pe3YNLTaThl ONPEfENeHUA XUMUYECKU CBRIAHHON nBYy-
B ernEpo,ua M OPraHU4eckoro yrrnepoaa nyTemM MOKPOro CXUIaHMA No me-
4 :.;\1(1 b;;ﬁ:a ég;é c. 350] v obwero coaepkaHMA asoTa no M3BECTHOMY MeToay
. WaHue aB
| e p ABYOKWCK YrnepoAa B ocafkax HaxoAUMTCA B NpeAenax
% Sénraumuecxuﬁ yfrnepoa pacnpefeneH B wcCnepoBanHbix 06pasuax TakiKe pas-
084%&'0' Kak W ABYOKuUCk yrnepoaa — ero cogepxaHue cocrasnaet ot 0,49 po
: e (cpeaHee copepkanue 0,72%) . '

" coc?::ee CofepXaHWe a3oTa B CpeaHMX NpoBax pasnu4aeTCA HEe3IHAYUTENBHO —
BnAeT o7 0,26 no 0,56%. OTHolWweHWe coaepaHnA OpraHnyecKoro yrne-
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poaa 1 06uwero asoTa (Cupr/Nygy) . NOKa3aTensHoe ANA CTeNeHW MeTamopdma-
Ma opraHvdeckoro Bewectea, konebnetcAa B npeaenax ot 1,68 ao 1,89. Beero
B M3yYeHHbIX MOPCKUX AOHHBLIX OTNOXEHUAX HauaeHo 27 anemeHToB — 11 mak-
po3nemMeHToB, 14 MUKPO3NeMEHTOB, @ TAKXKE YrnepoA 1 asoT.

OpraHu4eckue NUrMeHThbI

[nA vaeneyeHnA nurmedTtos 50—500 r kakgon U3 Tpex cpegHux npob mop-
CKUX 0CaAKOB 3KCTParMpoBanuck Ha XONOAY CMechbio auetoHa u cnupta (3 : 1)
B TEYeHWe NATK YacoB. 3aTem OocTaTKu 6binu OTHUNLTPOBAHBI M NPOMBITbI Ha
UNbTPe 3TOM »e CMeCbio aueToHa v cnupra Ao BecuseTHoro ctéxa. PacTBopwu-
Tenb U3 chunbTpaTta BbiN YAaCTUYHO YAANeH BbiNapueaHuem B Bakyyme. B peayne-
1aTe BbiNWM NONy4eHbl CEMb 3KCTPAKTOB CBETNO-KOPWYHEBOro useta, obbemom
o7 20 ao 40 mn KaxAabIA.

[anbHeWwee uccnefoRaHWe IKCTPAKTOB NPOBOAUIOCE NYTEM XPoMaTorpaduu
Ha Bymare v ONTMYECKOrO aHanu3a 3NKAaToB, NONy4YeHHbIX BbIMbIBAHWEM COOT-
BETCTBYHLWMX NATEH Ha XpomMaTorpammax. XpomaTtorpadmpoBaHue 1 onpeaene-
HWe ONTUYECKOW NNOTHOCTU NPOBOAMNOCH Ha (hoToaneKTpokonopumeTtpe GPIK-
M-56. Mony4eHHble pe3ynbTaTsl NpeAcTagneHsl 8 Tabn. 29.

Kak BuaHO B 3TOK Tabnuue, B MCCNeAoBaHHbIX MOPCKUX OCaaKax HanaeHbl
TONBKO enTbie NMUIMeHTbl — KapoOTUHOWAbI; KapoOTUH WU KcaHToduNNbl — nio-
TeMH U BMONOKCAHTUH. 3eneHsle NUrMeHTel (xnopodunnel) B ocagkax He 06Ha-
pyxeHbl. KapoTuH npucyTcTByeT BO Bcex npobax, ero KONMYecTBO HaxXxoAuTCA
8 npepenax ot 1,8 no 10,5 mr Ha 1 r BO3AYWHO-CYXOro BellecTBa ocaaka;
B Hambonblem KONWYECTBE KapoTWH cofepxuTcA B ocagkax Kypuno-Kamuart-
ckoro xenoba (10,5 mr) u B paoHe NoBbiWeHHOrO TennoBoro notoka Oxor-
ckoro mopA (9,6 mr) . OTHoCKMTENBHO BBICOKOE COAEPKAHWE KapoTUHA B U3YyYeH-
HbIX COBpeMeHHbIX ocaakax OxoTCKOro MOpA, BePOATHO, ABMNAETCA OAHUM W3
haKTOpOB, NOBNUABLUMX Ha 0Bpa3oBaHMe 3HAYMTENBHOTO KONKMYECTBA TONyona v
KCUNONOB B CaxanuMHCKWX HehTAX, KOTOpPbIE, NO-BUAUMOMY, FreHEeTUYECKHU CBA3a-
Hbl ¢ ocagkamu OxoTckoro mopAa. Ha puc. 49 nokasaHa Bo3moHanA cxema obpa-
30BaHUA apOMaTHM4ECKUX YrNeBoA0POAOR U3 -KapoTUHa.

NiwoTenH oBHapyxeH B oTnoxeHMAX Kypuno-Kamuatckoro xenoba B Konu-
vectBe 9,1 Mr Ha 1 Kr BO3AYLWHO-CYXOro BELLECTBa U B CNEAOBbIX KONWYECTBaX

Tabnuua 29
CopepmaHune XenTbix NUrMeHToB
B AOHHBIX MOPCKMX 0CaKAX
(8 Mr Ha r Bo3nywWwHo-CYxoro BewecTsa)

HaumeHoBaHue nurmeHTOB
N° cpearen MecTo 83ATUA npobsi
npo bkl KapoTuH nTenH BUONOKCaH-
THH
T
1 OxoTckoe mope 18 Cn. He o6H.
2 Oxotckoe mope, padoH 9,6 He 06H. To we
NOBbIWEHHBIX TENNOBbIX
NOTOKOB
3 Kypuno-Kamuatckui »enob 10,5 91 11,9

Mpumeuanrue Yxasannoe 8 Tabnuue COARPMAHUE NUTMEHTOR ABMNAGTCA CpeaHe-
8pUHMETUYECKOW BENUYNHON YeThIpex ONpeaeneHui .




p-Kaporun

seisfeogel

MpoaykTm

Puc. 49. Cxema 06pa3soBaHMA aPOMaTHYECKWX YIMEeBOAOPOAOB NpW Pacnafe (-KapoTuHa
{no Apamany)

B ocagkax Oxorckoro mMopA. BuonokcaHtuH HanaeH Tonsko 8 Kypuno-Kamyar-
ckoMm xenobe B konuyectee 11,9 Mr (Ha 1 r Bo3aywWwHO-cyxoro selectsa) ! .

Mo aaHHbIM Tabn. 29 BMAHO, YTO MO COCTaBY W COAEPXAaHUIO KaPOTUHOMAOB U3
BCEX YKa3aHHbiX B Tabnuue 06pa3uos BbIAenAOTCA AOHHBLIE 0TNOXeHUA Kypuno-
Kamuatckoro »enofa v padoHa NoBbIWEHHbLIX TeNnoBbiX NoTokoB OxoTckoro
mopA. B Kypuno-Kamuatckom »xenobe B OTnUuMe OT OCTaNbHbIX YKasaHHbIX
B Tabnuue palioHOB HaWAEHO TPWU XKeNnTbiX NUIMeHTa — KapoTWH, NOTEMH U BUO-
NOKCaHTUH, NPUYeM KapoTWUH B HanBonbwem No OTHOWEHUK K ApYrum obpas-
uam Konuyectee.

PaitioH NoBbIWeHHBbIX TennoBbix NoTokos OX0TCKOro MOpPA TaKe xapakTepw-
3YeTCA OTHOCMTENbHO BbLICOKMM COAEpXKaHMEM KapoTuHa, B 5—6 pa3s npeseiwzro-
LWMM KONWYECTBO €ro B paloHax 3aToro e MOPA, He MMEIOLLMX TeNNOBOW aHo Ma-
nuu. Takoe oTnuYMe B cocTaBe A0OHHLIX OTNOYEHWUA MOXKHO 05'bF|CHHTh OCC JbIM,
cneuudiMyeckuM XapakTepoM MeTamopcur3mMa 0CafOYHOro OpraHW4yecKoro se-
WEeCTBa, BbI3BaHHOTO ANUTENbHBIM BO3AeNCTBMEM MOBLIWEHHbLIX TeMnepatyp B
paioHax TennoBbiX aHOManuWi W, BEPOATHO, COOTBETCTBYIOLUMM NpoLeccomM W
B Kypuno-Kamuyatckom xenobe, rae Tak)ke 0TMeYalOTCA NOBbILWEHHbIE TeNnoskie
notoku [77].

F'yMWUHOBBIE KMCNOTbI

Bbidenenue 2yMuHO8bIX KUCIOT

F'ymMuHoBble KucnoTbi BbinK BblaeneHel W3 cpeAHeld Npobbl COBpPEMEHHbLIX
ocankos Oxotckoro mopA. O6pa3ubl ocagkos Gbink Nony4eHsl BO BPEMA 3aKcne-
AMUMOHHBIX pabot CaxKHWW Ha cyaax "Baiikan’ (1969 r.wm "Oxa’” 1970 r.).
XapakTepucTuky 3Toi cpeaHei npobbl, cocTaBneHHoi u3 16 obpa3suos, MOXHO
BuaeTe B Tabnuuax 25—29 (nopAAKOBbIW HOMep 3ToW NPObBblI B yKasaHHbIX
Tabnuuax — 1). [inR BbigeneHWA ryMuHoBbIX Kucnot 150 r BO3AYLHO-CYXOro
nopowka cpeaHein Npobesl MCcneayemMoro AOHHOIO OCajKa aKCTparupoBanu Xno-
pochopmom B annapate Coxcnera B TeyeHwe 60 4. [e6uTyMUHWU3MPOBaHHBIA Ta-
KUM nyTtem ocaaok 3anunv 2250 mn 2%-Horo soaHoro pacteopa NaOH v sbigep-
Xanu nea vaca Ha BOAAHOW BaHe npu TemnepaType B0—65° C u npu nepuoav
Yeckom B3banTbiBaHuu cycneH3un. O6pa3oBaBLUWACA TEMHBIW PacTBOpP CAeKaH-
TUPOBANK, a OCTaBLWWINCA OCaAOK elwe ABaX/Abl IKCTParMpoBany B 3TUX e ycno-

.
! Onpeaenerne COAEPXaHWA OPraHMYeCKUX NMArMEHTOB B 3N108Tax NPOBOAUNOCHE HAYYHbBIM
coTpyaHuxkom CaxKHWUW C.B.KpbiwHoi.
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BMAX. PactBopbl nocne Tpex IKCTPakuui o6beauHUNK, NpoUNLTPOBaNM 1 HeRT-
panusosanu 10%-Heim BogHeIM pacTeopom HCI (A0 Kucnoi peakumu no KoHro).
OTduneTPOBaNM XNONbA, BbIAENMBLUMECA NPW OTCTaMBAHWUWM, NPOMBINK WX Ha
hMnbTPe NOAKMCNEHHOW BOAOH W BBICYLLMNM B BakyyMe npu Temnepatype 80° C
[0 NOCTORHHOrO Beca. Beixoa ryMmuMHoBeix KucnoT coctaeun 1,1 r. BeinenenHsie
ryMWHOBblE KWCNOTeI MCCneAoBanuce aanee no metoauke TUBOXa [55]. Pe-
3ynbTaThl OMpeAeneHWA MYHKUWOHanNbHbIX rpynn v obwed KucnoTHoCTW no-
MeweHsl B Tabn. 30. Ha cnextpodotomerpe UR-20 6bin cHAT MK-cnekTp rymuHo-
BbIX KucnoT (cm. puc. 51). MNpoba cHumanace ¢ npuamon NaClwu LiF B Buae
TOHKOrO CNOA Mexay nnactukamu, MK-cnextp: — COOH, (1500, 1710cm™!),
—OH (1040, 3280 cm '), CH;— u CH; (1450—1470, 2870, 2930, 2970 cm ™) .

OmbineHue 2yMUHOBbIX KUCNOT

1 r FYMWHOBBIX KUCNOT KMNATUNW Ha BoaAHOMK BaHe ¢ 50 mn 2%-HOro BoAHO-
ro pacteopa NaOH B TeueHue ABYX 4acoB. 3atem OTOrHanu GANLLIYIO ¥acTk
cnupTa, pobasunu B BoAy M HeiTpanuiosanu 10%-HeiM BoAHbIM pacTeopom HCI
(a0 KucnoW peakuwn No KOHro) . BeiaenuBLUMACA TEMHBLIA OCAanOK MNPOMBINK
acmpom. MpoAYKT OMbINEHWA AOBEenM A0 NOCTOARHHOro Beca B BaKyyMe npu
Temneparype 80° C. Beixoa NPoAYKTOB OMbIneHWR 6Bein 0,4 r. UK-cnektp
(em, puc. 51) OMBbINEHHBIX F'YMWHOBBLIX KWCNOT MMEET CXOAHbIA XapakTtep C
NK-cneKTpoOM ry MUHOBbBIX KWCNOT.

CpaBHeHWE aHanUTU4YEeCKMX AaHHbIX, NONYYEHHbIX ANA FYMWHOBbLIX KWCNOT
W NPOAYKTOB MX OMbINEHHA NO3BONAET NPUATH K 33KMIOYEHWUIO, YTO B Pe3ynbTa-
Te OMKINEHMA He 3aTParvuBaeTCA OCHOBHAA CTPYKTypa 3tux Kucnot. OMbineH-
HbIA MPOAYKT MMeeT Bonee BbICOKOE coAep)KaHue yrnepoaa v obnapaert Gonee
BbICOKOW 06WeN KUCNOTHOCTHI0, B OEHOBHOM BCNEACTBUE YBENUYEHUA CoAepa-
HUA TUAPOKCUNbHBIX rpynn. MoXXHO NpeAnonoXuTb, YTO MYMWHOBLIE KUCNOTbI
copepxat BoraTel yrnepoaom paaukan, CBA3aHHbIW C OCHOBHOW CTPYKTYPOW
npocTon 3chMPHON CBA3LID, HaNPUMEP TUNa (heHOKCUrpynnsl,

WcenenoBaHHble ryMWHOBbLIE KUCNOThI cpeaHer Npobbl AoHHbIX npob OxoT-
CKOro MOPA NpeacTaBnAeT cOBON XMMWYECKYH) CMCTEMY, COAEPKALLYHO Cneayio-
wue GyHKUMOHanNbHbIe MPYynnbl; KapboKCWNbHYH, KapBOHWNBHYH, XMHOWAHYH
W rMAPOKCUMNbHYH. B coCTaB 3TOW CUCTEMbl BXOAWMT TaKKe apOMaTHU4ECKHMA pa-
AuKan Tuna heHoKcurpynnsl.

CPABHWUTENBHAA XAPAKTEPUCTUKA HE®TH,
OCAAKOB M NENNA

Ha avarpamme (puc.50) nokasaHa cpaBHUTENbHAA XMMWYECKaR XapaKTepuc-
THMKAa OPraHM4Y4ecKoro BewecTBa, COAePXKawWerocA B HedTu (caxanuHckan HedThb
BoctouyHo-3xabuHCKOro MecTOpPOXAEHWA) WU B NPOAYKTaxX BYNKAHWYECKUX W3-
BepxeHuit (BombBa u nenen BynkaHa TATA). O4EBMAHO, 4TO XMMUYECKUWIA COCTaB
CaxanuMHCKOW HedTW U COCTaB NMPOAYKTOB BYNKaHWYECKOro W3BePXKEHWA Cono-
craBumel, Bonee Bhicokoe coaep)KaHue TAMENOW 4acTW B HEMTAX MOXET BbiTh
peaynsTatom cBoeaBpasuA METOAWKM aHanu3a, NPUMEHeHHON NPU W3yHeHWuW
caxanuMHCKuX Heditei,

AnA cpaBHUTENbHON XWMWYECKOW XapaKTepPUCTMKK KOMMOHEHTOB CaXanuH-
ckoi HethTu (HadTeHoBbIE KMCNOTBI, HEHONOMEH-COCTaBAAIOWME KMCNLIX CMON) ,
AOHHbIX ocaakoe OxoTckoro MopA (rymMUHOBBIE KMCNOTLI) M Nenna KypunscKo-
ro BynkaHa TATA (aueToHOBLIW 3Kc1pa|<'r)‘ 6bina NnpuMeHeHa MeToAMKaA

! kcnepumeHTansHas paboTa Gbina BeinonHeHa 8 naGopatopun 0,65, Makcu moras TUBO Xé
npu yyactum C.A. Mo xHeBoi.
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Puc. 50. CpasHitTensHbln XMMUYECKWA COCTaB fHenesn bomba Hegre

OpraHu4yecKoro Bewecrsa nenna, BYNKaHu- ar%. az% a22%
yeckon BomMbBbl u caxanmHckon HedTH = .

1 — GMUHOKWCNOTBI U APYrHe BOAOPECTBO- /
PMMBIE GOELL“HEHHH: 2 — HAECbIWEHHbIE W // 7 //
apoMaTH YecKue yrnesoAopoAbl,  cMonbl = b 7 oy A
(pacTBOpMble B ropAuem xnopodopme) ; fz - 55,87 I26% 4

3 — nNOoNUUUKNWUYyeCKMe apeHbl W TRXenble 7 /
reTepoatomMHbie CUCTeMbI, CMONbLI U acdans-
TeHbl (pacTBopiMble B rOpAYen CnuprobeH-
30MNLHOW CMEecH ) 0%

[ 2. BEs

A

T

%
5
I I KK

TWUBEOXa [55]. Mpu atom onpepenexvie yHKUMOHANBHLIX FPYNN 3Tux obbex-
TOB NPOBOAWMNOCHL NO CHEAYOWMM MeToAMKaM: KapboKcunbHble rpynnbl — Bbl-
COKOYACTOTHBIM TUTpOBaHWeM (u Ca—auetaTHbIM MeTOAOM), CyMma KapBok-
CUMNbHbIX U TMAPOKCWEHbLIX TPYNN — BbICOKOYAaCTOTHbLIM TUTPOBaHWEM (ruapo-
KCunbHble TPynnbl ONPeAenANUcL No Pa3sHocTH) , oBwan KucnoTHOCTL —6BapuTo-
BbIM MeTOAOM, KapBGoHunbHble rpynnbl — nNo ®pUTUY C CONAHOKUCIBLIM MMAPO-
KCHMNEaMUHOM, XMHOWUAHbIE MPYNMbl — aMNepoMeTPUYECKUM TUTPOBaHUEM,

Kpome T0ro, B HekoTopeiX Npobax 6bino NpPoBeaeHO onpeaeneHWe coaepa-
HUA yrnepoja u Boaopoaa, u cHATel MK-cnektpel (puc. 51) . UK-cnexTpsi teHo-
fioreHa caxanuHckow HediTM, FYMWUHOBbLIX KUCNOT AOHHbIX ocaakoB OxoTckoro
MOPA ¥ NPOAYKTOB OMbINEHWA (heHONoreHa v rYMWHOBLIX KUCNOT CHUManuch C
npvmeHeHvem npuam u3 NaCl u LiF B BuAe TOHKOro CnoA aHanuaupyemoro
BewecTBa Mexay nnactuHkamu. MK-cnekTpel auetoHoeoro v cnuptobeH3ons-
HOTO 3KCTPaKTOB nenna BynkaHa TATA CHUManucb ¢ npuamoi u3 KBr s Buae
3anpeccoBaHHbIX Tabnetok, a xnopoOPMEHHOI0 3KCTPaKTa 3TOr0 Xe nenna — B
Buae pactBopa B xnopodopme. Ha puc. 51 BuaHo, yto UK-cnexkTpsl umetoT
obwumit xapakTep.

PeaynbTarbl onucaHHOro Bblle WCCNEAOBAHWA cyMmmupoBaHsl B Tabn. 30 B
opme, NpeaHasHaYeHHOM ANA CpaBHUTENLHOro aHanuia. W3 tabnuubl cneayer,
4TO N0 XapakKTepucTuKe, NONy4eHHon B pedynbtate MK-cnektpockonuu (c yue-
TOM AaHHbIX ras’oXWAKOCTHOW XpomaTtorpauv) W No COAEPKaHUID yHKUMO-
HanbHbIX KWCNoOpoAcoAepXawmx rpynn, ¢eHonoreH CcaxanWHCKOW HedTw,
rYMWHOBbIE KUCMOTbI AOHHBIX 0caaKoB OXOTCKOro MOPA M aUeTOHOBLIN 3IKCTPaKT
nenna KypunbCKOro BynKaHa umewoT Bnu3kue nokasatend. lNpu cpasHeHwu
M30TOMNHOrO COCTaBa yrnepoga ferfa ByfnKaHa TATA U [YMUHOBLIX KWCIOT
AOHHBIX ocagkoe OXOTCKOro MOpA, C OAHOW CTOPOHbLI, U yrnepoaa Bo thpak-
UMAX CaxanuWHcKol HedTM — € Apyroi oTmevaeTcA o6LMiA XapaKTep u3aMeHeHUR
M30TOMHOrO COcTaBa yrnepoaa.

Ha oCHOBaHWK ONWCaHHOr0 3KCNEPUMEHTANbHOrO MaTepuana MOXHO Npeano-
NOXWTb CYLWECTBOBaHWe CMefylouen FeHeTMYeCKOW UWenoYKu: nenen Ky pwnb-
CcKOro Bynkada TATA — AOHHbIe ocaaku OXOTCKOro MOpA —* caxanuHCKanA HedTb.
B 6Gonee obuiem Buae 3Ta 3aBUCMMOCTb MEXAY BYNKaHW4YECKUMW Mennamu,
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Puc. 51. CpasHuTtensHble MK-cnexTpbl
1 — aueToHoOBbIA 3KCTPaKT nenna BynkaHa TATA; 2 — ryMWHOBbLIE KWCNOTbI AOHHbBIX

ocankoe Ox0TCKOro MOPA;

3 — OMbINeHHbIE FYMWHOBbIE KWUCNOThl AOHHbLIX OCaaKOB

OxoTckoro MOpA; 4 — (EHONOreH CaxanuHCKOW HedTW; 5 — OMbINeHHsln deHonoreH
caxanmHcKol HedTm

MOPCKMMW OcaakamMu u HedTbio (BKMO4YaA U TeppureHHy Buoopravuky) ana
cuCTeMBI “'BynKaH—oKeaH'' MOXeT BbiTb n306paxeHa B BUAE CNeayrOLWed CXeMsl:

BynkaHoreHHoe opraHuiyecKkoe Bbuomacca

BeuwecTeo

|

MOPCKWe U TePPUTreHHble MOPCKWEe WU TeppUreHHble

ocaaku ocaaku

| HedTh ——_J




Tabnuua 30

CpagHMTeNbHAA XMMHMYECKER XaPaK TOPUCTHMKA KOMMNOHEHTOB HethTH, MOPCKUX OCaaKoB
W BYNKBHWYeCKOro nenna

CopepxaHue 3nemMeH-

108, Bec.%

ConepxaHue pyHKUMOHANbHBIX rpynn, Mr—aKkse/r

kapbokcuneHbie rpyn-

kapbo-
nei
HaumeHoBa- m XapakTepucTuka no = | KeunbHble| ry npo. - | 06wan wap6o- XHOW A
Hue 06veKTa c WK-cnexTpam BY c rpynnel + | woynbHble | kKucnoT- | HunbHble | Hble rpyn-
“TUTPO-| La-aue |+ ruppo- | rpynnel | HOcTe rpynnsl | nbi
BaHue TarHbIn KCUNbHbIE
MeTton rpynnbl
1 2 3 4 5 6 7 8 9 10 1

Had reHosbie 72,11 10,99 CrpykTypac yrneso- He onp. He onp. He onp. He onp. He onp. He onp. He onp.
KWUCNOTLI ca- 72,38 11,09 popoaHsiMu rpynna-
XBNUHCKM X mu: CH,CH,,CH, uc
HedTen KWCNOPO ACO Ae pXKawyeit

rpynnoit COOH
®eHonoreH ca- 84,55 10,856 Cucrema apomatuuec- 1,19 19 5,16 396 5,12 1,69 0,32
XBNUHCKON KOro xapakTtepa c 1,10 0,46
HedTH 38MECTUTENAMM: anKu-

namu, rpynnamu COOH,

CO, OH, deHoKkem, xu-

HOW AHBIMK
OMBbINeHHBIA 7414 10,70 XapakTtep cneKTpa TOT 1,30 1,23 6,18 4,88 594 1,68 0,46
theHonoreH ca- 74,30 10,88 e. Bonee APKO Bbipa- 1,33 0,50
X8NMHCKOM weHbl rpynnei: COOH,
Hed TH CO, OH (c BHyTpPUMO-

NeKynApHOW BOAOPOA-

HOM CBA3bIO)
r'yMUHOBbIE He onp. He onp. Cucrema apomaTuuec- 1,86 1,83 6,92 4,06 6,88 1,26 0,40
KWCNOThI MOP- KOro xapakTepa c 1,88 0,52
CKUX OCBAKOB rpynnamu: COOH, CO, 52

OH, xuHomaAHOM
OMmbineHHble To we To xe XapaxTep cnexrpa 1,68 1,49 9,96 8,28 9,91 1,09 1,28
ryMUHOBBIE 10T *e. bonswe 1,66 1,47

KWCNOThl MOP-
CKuX OcCagKkos

COOH-rpynn u
BNKUNbHBIX PAAMKANoB



Tab6nwuua 30 (okoHuaHue)

1 2 3 4 5 6 7 8 9 10 11

AkcTpakT
nenna
BynkaHa
TARTA I:
Xnopodopmen- 79,01 10,02 Cmecb HackiWEeHHbIX He onp. He onp. He onp. He onp. He onp. He onp. He onp.
HbIH 79,05 10,17 v apoMaTUHECKKX Yrne-

BOAOPOACE U, B OCHOB-

HOM, CMORN, COAEpPKa-

WK X KUCNOPOAHbIe coe-

AVWHEHUA TMNa 3cdupos

BeH30WHOW KUCNOTeI UNn

C KETOHHOW rpynnupos-

| |
ko —C=C—C—-C
I
o}

AUBTOHOBbLIA He onp. He onp. O-npoussoaHbie 8poma- To we To »e To we To we To we To we To xe

TUYECKWX YINeBo ao-

ponoe c COOH-u CO-

rpynnamu, BoamoikHb!

CONPAMEHHBIE UMK bI
Cnuprobes- To we To e MHOroKoMNOHEHTHARA L f t ok £ L (&
30NbHbIA reTepoaToMHaA CMECh

B OCHOBHOM NONUUMK-
NUYECKKUX apoMaTHye-
CKUX COBAWMHEHWW

C 38MECTUTENAMU — HU3-
MMM 8N KUNaMK, 8 TaK-
we rpynnamm COOH,
deHonbHbIMKM, CO, NH.
BO3MOXHBI 8pOMETH-
YecKHue XWHOUAHbIE CH-
CTEMbI, COEAWHEHUA C
BHYTPMMONEKYNAPHOH
BOAOPOAHOW CBA3LIO, COE-
AMHEHWUA TUNE 8pOMaTH-
HECKU X KUCNOT, KETOHOB,
cNOXHbIX 3chupoB, eHONOB.



nPUPOAA KOMMNOHEHTOB HE®TH

Heckonbko cnoB o 6BWOreHHOW Wnu abuoreHHoW NPUPOAE KOMMOHEHTOB,
COCTaBNAWWX HEDThb.

CunTan, 4YTO HAKONMNEHHLIAW MaTepuan AOKasbiBaeT BMONOrMYecKyr nNpupo-
AY HEKOTOPbIX KOMMOHEHTOB HedTW, HENb3A HE OTMETWUTb HanuuMe B HemTU
MHOMMX YrnepoacoAepXalumx COeAMHEHWWA, HE WMEKLWMWX O4YeBWAHbIX ABOWHM-
KOB cpeaun OBWMOreHHbIX NpoAyKTOB. lMpuyem 4MCNO TakUX COeAMHEHWA No me-
pe W3y4yeHWA cocTaBa HedTed Bo3pacTaeT (Hanpumep, HEONEHTaH, afamaHTaH) .

YMECTHO HanomMHUTe cnosa reoxumuka B.[. MelHwTteiHa: “"OCHOBHbIM
HEQOCTaTKOM BOMbWWHCTBA aBUOTUYECKUX TEOPWWA MPOMUCXOXKAEHWUA COEAWHE-
HWA yrnepoaa B NopoAax, ABMAETCA, NO-BUAMMOMY, HECNOCOBHOCTb 3TUX Teo-
pU¥  NpeanoxuTe MNpaBaonofobHbIN UCTOYHWMK abUOTUYECKUX peareHToB W
karanusatopos” [54]. OuesBuaHO, 4TO B A3HHOM Crydvae 3TOT HEAOCTATOK
He umeer mecta. [puBeaeHHbIM B 3TOW KHWre martepwan BMONHe onpeaenex-
HO YKa3bliBaeT Ha BYNKaHW4YECKUM MPOUECC, KaK Ha WCTOYHUK "'abuoTUYeCKUX
peareHTOB U KaTanu3aTtopos”’.

MonoxeHWe, CnoXXMBLUEECA B HACTOALLEE BPEMA B BONPOCE MNPOUCXOXAe-
HuA Hedpt, M.K. KanuHko xapakTtepuayer cneaylouwmmu cnoeamu: “K npepa-
cTaeneHnAM 06 abWOreHHOM MPOUCXOXKAEHUM HedpTU HamMeTUnuce TpU NOA-
xopa. MHorue wuccnepoBaTenu CYMTAKT, YTO NOCNE OTKPLITUA Npouecca obpa-
30BaHWA YrNeBoAOPOAOB B COBPEMEHHbIX OCaAKax W YCTaHOBNEeHWR B HediTAX
YHAacneaoBaHHbIX OT OpraHu4ecKMx OCTAaTKOB COefuHeHWiA BuoreHHoe npowc-
XOXAEHWE HedTW CTONb OYEBUAHO, YTO HE CTOWT TpaTWTb BPEMA W CPeAcTBa
ANA KPUTUKW NpeacTaBneHnin o6 abuoreHHom NPOMCXOXAEHWW ee. ITW npea-
CTaBNEHWA B KOHEYHOM CHETE camu 0Tnaayt, Gyayyu onpoBeprHyTbl BCEM
KOMNNEKCOM (aKTU4yeCcKuxX AaHHbiX. [lpyrue uccnefosBaTeny CYyvMTawT, 4TOo
NOCKOJ/IbKY NPW pelweHn BONpoca 0 reHeTUYeCKOW CBA3W HedTU W rasa c onpe-
[ENEHHBIMW OC3A0YHLIMW OTNOXEHWAMW B HEKOTOPbIX PErvoHax Hatankwuea-
HOTCA Ha TPYAHOCTW, TO, HapAAy ¢ 6GuoreHHbIM, BO3MOXMHO Takxke obpasosa-
Hue HedTn abuoreHHblM nyTem. HakoHeuw, MO MHEHUKO TPeTbWUX, FOCMNOACTBO-
BaBLUAA B TE4YeHWe AONTOro BPEMEHW rUnoTe3a BUMOreHHOro NPOWMCXOXKAEHWA,
BO3HMKLIEA OYEeHb A3BHO, ABMNAETCA KOHCEPBAaTUBHOW W AOMKHA YCTYNUTb
MecTo HoBoOW, nporpeccusHon’ [25, c. 3].

Ham npeactraBnAeTcA npaBuneHbIM creayloulee npeacrtagnedve 0 Npupo-
ne HedTeW, KOTOpOE B OCHOBHOM OTHOCWMTCA K HedTAM, hOpMWPOBaBLUIWM-
CA B palnoHax akTUBHOW BYNIKAHW4YECKOW aeATensHOCTU. Takwue HedTU MOryT
UMeTL ABOWCTBEHHYIO NpUpoay, T.e. HapAdy ¢ 6GuoreHHsIm marepuanom co-
AepXKaTk oOnpefeneHHoe (NOKa He YCTaHOBMNEHHOE) KONUYecTBO abUOreHHoro
BELEecTBa, NOCTaBNAEMOro Ha NOBEPXHOCTb 3eMnV B pe3ynbTate ByNKaHwu-
YECKMWX MpOUeccoB. 3TO NONOMKEHWE WMEET He TONMbKO YACTO TEOpEeTUYECKOE,
HO ¥ NpaKTUYECKOE 3HAYeHWE, YYWTbIBAETCA, 4YTO MpaBunbHOE HanpasneHue
NOMCKOBO-Pa3BeAoYHbIX paboT Ha HedTb W ras 3aBUCUT OT TOYKW 3PEHWA Ha
ycnoeua ux obpasoBaHuA.

BarnAa Ha HedTh, Kak Ha CMECh OPraHUM4YeCKWX COBAMHEHWA, UMEIOLLYHD
ABOMCTBEHHLIW reHe3nc, B NPUHUWNE He ABNAETCA HoBbIM. Hanpumep, Ox. 3r-
NUHITOH nuweT: ""KeporeH, HedTe M OUTYMbl cogepxar 6onbwon pAa coe-
AWHEHWI, rnaeHbiM 06pPa30M CNOXHLIX YrNEeBOAODOAOB, CTPOEHWE KOTOPbIX
NULWb 4aCTWYHO CXOAHO CO CTPYKTypowh 6Gvonunuaos, NpeanonoXWTensHo AB-
NAKLWMXCA UCTOYHUKOM nx obpasosaHur’ [87].

Bonee onpeneneHHo roBOpUT O ABOWCTBEHHOM MPOMCXOXKAEHWUW COEANHEHUNA,
coctaBnAwWwmx HedTs, P. PoBuHcon [104], KOTOPbIA OTHOCUTENLHO HEMTAHBLIX
YrNeBoAOPOAOB CYNTAET, YTO OHWM MOrYT BbITh Kaxk BuoreHHsiMy, Tak W abuo-
redHsiMu. OH nonaraer, 4TO AOKa3aTenbcTBa OuoreHesa GeccnopHbl, HO OHWK
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OTHOCATCA TONLKO K 4acTwu HBdJTHHI:I)( KomnoHeHToB. Mo ero MHEHWKD, CbipanA
HedTb NopgobHa CMecHM, KOTOPYK MOXHO OXWMAaTe B pesynbTate rugpocdop-
MUHra COEAMHEHWI, NONyYeHHbIX NpPU cuHTe3e no Puwepy—Tponwy. ABTOp
NONHOCTLIO pa3aenAeT 3Tu npeacrasneHun P, PobuHcoHa.

Becbma 4eTKo TakKoro poga B3rnAAbl CHOPMYNUPOBaHbl aKaaeMuKom
A.N. OnapuHeiM: "KoHe4yHo, 4eM ApeBHee MCCnefyemble NopoAbl, TEM pesynib-
TaTbl abMOreHHbIX NPOUECCOB A0MKHbI GbINM 6Gbl BLIABNATLCA OTYETNMBEE.
Tak, Hanpumep, P. Po6uHcoH, n3yyan o6pa3ubl HedTK, NONY4EeHHOW M3 pa3nuy-
HbIX MECTOpPOXAEHWA, 06paTun BHUMaHUE Ha TO, YTO CbipaA HedTe Bonee apes-
HEero NpOMCXOXXAEHWA COMAEPXXWT BELLecTBa, OYeHb AaneKko CTOAWMWE OT BUuoxu-
MWYECKWX COEAWHEHWA, HO Nerko Bo3HWKawwme abuoreHHsIm nytem. OpHako
3TO NONOXEHWE elle AANeKo He BCeM MPeACTaBNAETCA B AOCTAaTOMHOW CTEMEHW
y6eauTenbHbIM M MUMEHHO OTCYTCTBME HafexXHbIX KpUTepueB GUOreHHoro unwu
abMoreHHOro NPOUMCXOXAEHWA MNPUPOAHBLIX OPraHU4YeCcKMX BewecTe obycnos-
NUBaeT OCTpPbIE CMopbl MeXAY CTOPOHHWKAaMW MUHepansHoro v 6uonoruye-
CKOro NPOVCXOXAEHWA HetTu.

KoHeYHO, HU OAHA HW ApPYran, KPauHAA B 3TOM OTHOLLEHUW TOYKA 3PEHWA,
HE MOXEeT cyuTaTbcA npuemnemow. MOHATHO, YTO BOLWEALUME B COCTAB OCAA0M-
HbiX NOPOA CUHTE3UMPOBaHHbLIE OPraHWYecKWe BelwecTsa, NpeTepnes pAA W3Me-
HEHUWA B NpouUecce reoxMMMUYECKOro pacnaga ¥ BTOPUYHOrO CWUHTe3a, AarT
Hayano obpa3oBaHWI0 UCTOYHWKOB HedhTU. Ho Henb3A OTpULATb M TOro, YTO B
CNOXHLIX YCNOBUAX 3EMHOM KOpbl NpoMcxoaunu (Aa W ceiddac NpoMCXOAAT)
MHOroYMCneHHble abUOreHHble CWHTE3bl, OCHOBAaHHbIE Ha MWHEpanbHbIX, Karta-
NUTUYECKMX NPOUECCAaX, WCXOAHLIM CbipbeM ANA KOTOPbIX ABMANUCL W ABMNA-
IOTCA Kak HeopraHuyeckve OpMbl yrnepopa, Tak v NPoOAYKTbl pacnaja coB-
PeMeHHOW 1 ApeBHEA OpraHuKH.

Mo Mepe pa3BWUTUA »M3HW BUOreHHsle Npouecckl npuobpetann Bce Bonblwwia
1 60NbWKWKA YaenbHbIM BEC B CMHTE3e OPraHUMYeCKUX BELLECTB, Ho B Gonee apes-
HWe MepuoAbl CYLLECTBOBaHMA 3emnu, ocoB6EHHO A0 BO3HUKHOBEHWA >XU3HW,
abuvoreHHble NPOUECCHEI WUMENW MOHOMOMbHOE 3HAYEHWE W TONMBKO MO3KE OHU
BbInM 3acnoHeHbl BuocuHTesom’” [57, c. 330].



FrNMABA IV
PONb BYNHAHWU3MA
B BOSHMKHOBEHWKU HWU3HU

Ponb Bynkahwama B topmupoBaHuu Buochepb! ¥ B BOZHUKHOBEHUM XWU3-
HV B WMPOKOM MNnaHe OCBelWleHa B cneuvansHoW MoHorpacduu [43]. B artown
rnase paccMaTpvBaeTCA TOMNbKO OAHAa M3 CTOPOH 3TOW npobBnemsl — BONpoC
0 pONW BYNKaHW3Ma B BO3HMKHOBEHWM XW3HW B CBA3W c ob6pasoBaHWem Byn-
KaHOreHHOro OpraHWYecKoro BewecTea.

HayuHaA c ApeBHEALUMX BPEMEH, BOMPOC O MPOMCXOXAEGHWUM KU3HU Ha 3em-
ne npuenexaer Kk cebe BHMMaHue yenoseka. [loMMMO HayyHOro W No3HaBaTenb-
HOrO 3HAYeHWA, 3TOT BOMPOC WUMeeT U BONbLIOE MUPOBO33PEHYECKOE 3HAYEHME.

B Hawwu aHu BCce Gonee 4eTKO BLIPUCOBLIBAKOTCA KOHTYPbLl GHONLLWIOW M CNOX-
HOW TEOpUM BO3HWKHOBEHWMA W Pa3BUTUA XW3HW. JTa TROPWA, OCHOBAHHAaA Ha
MaTepuanucTUYECKOM W AManeKTUYECKOM MNOAXOAE K ABMEHWAM NPUPOabI,
paccMaTpuBaeT >KW3Hb KaK ABMEHWE, OTHOCALEECA HE TONbKO K NnaHete 3em-
NA, HO U KO BcenPHHOM B COBPEMEHHOM NOHWUMaHUKU 3TOrO CNoBa.

OCHOBONONOXHWK 3TOM TEeOpuW, BnepBbie onybnNUKoBaBLUMWA €6 BeayWue
nonoxexua ewe B 1924 r. [66] — akagemuk A.WN. OnapwH.

Huxe B KpaTkoW chopme W3naraloTCA ee OCHOBHbIE MONOXEHWA, OTHOCA-
WMEeCA K HayankHOMY, A0BMONOrvMYecKoMy 3Tany 3BONKOUWKM, C BKIOYEHWEM
B €e OTAeNbHbIX NEepuMoAOB, CBA3aHHLIX C PONbK BYNKaHWYECKUX MPOLECCOB.

Xu3Hb Ha 3emne B COOTBETCTBMM C 3TOW TEOPWEN ABNAETCA B CBOEW OCHOBE
OAHOW W3 (hopmM 3BONIUMK yrnepoaa B npupoge. [0BopA B obwei dopme —
XUMMWYECKaA OCHOBA XW3HM YrnepoA-opraHu4eckan, a bHonee KOHKpPETHO —
6enKoBO-HYKNEMHOBO-BOAHARA.

MepBOMCTOYHMK YrNMepoaMcCTbIX WM PAAA APYrMX XMMMUYECKWX COEAWHEHWH,
Heo6X0AMMbIX ANA BO3HUMKHOBEHWA XXMBOrO — KOMMNEKC (hU3MYECKUX W XM-
MWYECKWX MNPOLECCOB, KOTOPbIE, NO-BUAWUMOMY, LIMPOKO W HENpPEpbIBHO Mpo-
TexkawT Bo BceneHHoi. 3Tu npouecckl anA CoONHEYHOW CUCTEMbI CYMMWPOBa-
Hel [.B. BoWTkeBuyem:

1. TMpoucxoxaeHne CoONHEYHOW CWUCTEMbI CBR33HO C MPOMUCXOXKAEHWMEM
XUMUYECKUX 3NEMEHTOB: BellecTBo 3emnu c BeuwectsoMm ConHua v apyrux
NNaHeT B AaneKom MpoLwnomM Haxoaunock B YCNOBUAX ALEPHON0 CUHTe3a.

2. MocnegHum 3TanomM RAOEPHOr0 CWHTE3a 6biNO obOpasoBaHWe TAXENLIX
XUMMUYECKMUX 3NEMEHTOB, BKIIKOYaA YpaH U TPaHCYpaHOBLIE 3M1EMEHThI...

3. EcTtectBeHHO, 4To 3emMnA M NnNaHeTsl BO3HUKNM W3 TOrO e BewecTsa,
yto W ConHue. WcxogHelW matepywan ANA NOCTPOEHMA nnaHeT 6bin NepeoHa-
YansHO NpPeAcTaBneH pa3obueHHbBIMW WMOHW3UPOBAHHbLIMU atoMamu. 370 6bin
B OCHOBHOM 3BE3[AHbLIA a3, U3 KOTOPOro NPW OXNAKAEHWM BOIHUKNWA MOne-
KYnbl, XKWAKWE Kannu, TBEpAble TENa-4acTullbl.

4. KOHAGHC&LI.VIR COMMHeYHOro rasa B 3daBMCMAMOCTU OT rennoueHTpuyecKoro
PAacCTOAHWA NpPUBeENa K (PaKUUOHUPOBAHWIO XUMMWYECKUX 3NEeMEHTOB W Aana
XUMMWYECKM PasnuyHbie NPOAYKThI, YTO OTPa3vMnoOCh Ha cOCTaBe NMNaHeT U METeo-
putos...” [9].
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B KOHUE OCTbIBAHWA MEPBUYHOW MAa30BOW TYMAHHOCTWM B pe3ynbTaTe Karanu-
TUYECKMX peakuui 13 3nemeHTOB 06pa3oBanuch XWMMUYECKWE, B TOM 4ucne
yrnepoacoaepxaiwume coeavHeHuA. ATmocdepb! 3Be3n, CKONNEHWA a3a-fbine-
BOW matepuu (Hebyna), KOMETHbIE CTYCTKU W Mex3Be3QHOe NpPOCTPaHCTBO
cofepxar B cebe 0BUNbHOE KONWUYECTBO YrNepoaa U ero CoOefiMHeHUH, 3To NoAaT-
BEPXA3ETCA COBPEMEHHbIMU CMEKTPanbHbIMW U PaaMOacTPOHOMMUYECKUMKU faH-
HbiMU. B koHue 30-x rofoe B CNeKTpe HEKOTOPbIX TOPAYMX 3Be3A 6binv obHa-
PY’KEHBI NWHUWM NOTNOLLEHUA, NpuHaanexawwe uvany (CN), meTtuHOBOW rpyn-
ne (CH) » noHwamposaHHoW meTuHoBowW rpynne (CHY). B 1963 r. 661n0 OTKPbI-
TO Mex3Be3aHoe NornoweHue ruapoKcunsHon rpynnel (OH), a 8 1968 r. Bbi-
N HainaeHbl MoOMeKynel BoAbi, aMmuaxa, hopmansaernaa (CH,0), oxkuen yr-
nepoaa (CO), cuHmuneHOW kucnoTel (HCN). 3a nAate net, ¢ 1968 r. no 1973 r.,
bbino obHapyxeHo bBonee ABaguaTH HOBbIX MONEKYN, , B TOM 4YWCne MeTunaue-
tuned (CH3;CCH) w auertansgerma (CH;CHO). 3a ucknwoueHuem BoaopoAa
(Hz) w» CO, nuHum koTopeix Beinu oBHapyxeHs B Y®-cnekTpax 3sesn, sBce
OCTanbHble COoeAWMHeHWA BbinK WAEHTUMUUMPOBAHLI MO WX pPaguonuUHUAM. B
1974 r. B atmoctepe KomeTsl KoroyTeka OTKpPbITbl pPafuofivHUM MONeKyn
CUHWUNBHOW KuUcnoTel, meTunumaHa (CH3CN) v metunosoro cnupra (CH30H).

B tabn. 31 nepeyncneHbl yrnepoacoAepkawme coeaguHeHuA, 0BHapYKeHHbIe
B Mex3Be3aHom npocTpaHctee go 1975 r. Kaxk suaHo B Tabnuue, HaubBonee
CNOXHbLIMW MOMNEKYNaMU W3 YWCNa HaWAEHHbIX B MEX3Be34HOM MPOCTPaHCTBE
ABNAGTCA MONEKYNa uMaHaueTuneHa.

K 1982 r. B mex3se3qHom NpPOCTpPaHCTBE yBepeHHo obHapykeHo 49 xumu-
YeCcKUx COefiMHEeHW, B TOM yucne ¢ 13 atoMamu (Hanpumep, UMaHNEHTaaueTn-
neH) . YkasaHHbie OpraHU4ecKkue COefuHEHWA MOryT BO3ZHWKATh, CYLUIECTBOBATL
1 3BONHUWOHWPOBATL NPU TeMnepaTtype oT 3000°K (uTo XapaKTepHO ANA yrne-
pOAMCTBIX 3Be3a) Ao 1,8°K (B nwbinesbix o6nakax). Ha ocHoBaHuM COBPEMEH-
HOMO YPOBHA 3HaHWUA MOXKHO MPUATU K 3aKNOYEHWHD, YTO YCMOBUA ANA CUH-
Te3a yrnepoAcOAepXawmvx COeAUHEHU CYLIECTBOBanuW YXe Ha CTaguv NpoTo-
NNaHETHOW AMCKOWAANLHOW CONHe4YHOW HebBynbl M abuoreHHsle YrnepoaucTsie
COBAWMHEHWA COAEPXAanucChk B mpoTonnaHeTHoMm obnake. 3emnA mMorna ewe B
npouecce ceBoero o6pa3oBaHWA NOMY4YUTe HEKOTOpPOE KOMUYECTBO OpraHuye-
CKUX COEAMHEHWWA C MENKWMK Tenamu — nnaHeTesumanAmMu, KoTopble o6pa3so-
BanuUCb aKKyMynAuWen vactuy “‘nbinv’”’ MCXOAHOro npotonnaHeTHoro obnaka.
MnaHeTeaumanu BKNOYaNW BCe HeNeTy4YWe BeUeCTBa NEepBMYHOTO MbINEBOro
obnaka (cMNUKaTbl U UX TMAPaTLl, METANMbl — B TOM YUC/E »KeNne3o, UX OKWUC-
nbl, cynbgatel, Kapbuabl U YacTUYKWM CAMOPOAHOro yrnepoaa), a TakkKe HeKo-
TOpOe KONWYecTBO BOoAbl (B thopMe rmapaToB aMMOHWIAHLIX CONeil) W opraHu-
yeckux sewecTs (yrneBoaoponos).

LanbHenwee o6befnHEHWe MnaHeTeaumanei npueeno K 06pa3oBaHvI0 nna-
HeT 3emHoro Tuna. 3uma, 6GnarogapR BHYTPEHHEA 3Hepruy, pasfenAnacs Ha
ALPO, MaHTUIO U KOPY. 3TOT MexaHu3iMm 0BbACHAETCA BTOPWYHLIM pacnnasne-
HWEM 3a CYET PaAMOAKTUBHOrrQ HarpeeBa WM Harpeea oT 3K30TEPMUNECKOrO 3dh-
chexTa 3asepwieHUA opMUpoBaHuA 3emHoro Agpa [57].

Taxkum obpazom, 3emnAa yxe Npu cBoem (hOPMUPOBaHWKM NONyuYuna 3anac
06pa30oBaBLIMXCA eWwe B Kocmoce abUOreHHbIX OPraHWYecKUx MONeKyn co
CTPYKTYpPamm pasnuyHOU CAOXHOCTH.

Mo pavHbim B.H0. Meeuna [38], 3TM opraHuveckue coeaUHEHWA, BOLlleA-
Wwue B cocTas 3emMNu, NpU ee aKKyMyNAUWK NEPBOHAYaNbHO COCTAaBUNW, Be-
poATHO, 0,01% ee obuwen maccel. B pansHenlleM Kakaa-To 4acTe 3TUX COeAM-
HEHWA NOABepranack M3IMEHEHMAM BO BpPEMA pasorpesaHnA 3emnu W npoTe-
KaHWA ApYyruxX BHYTPWU3EMHbIX NpouecceB (TepMoAMHAMWUUYECKUE pAacYeThbl
NOKAa3k|BawT, 4TO OPraHUYeCKWe COEAMHEHUA B 3HAYATENLHOW CTENeHU 3auim-
LEHbl OT TEPMWYECKOro pa3NoXeHWA BhICOKUMMW AABNEHUAMU 3eMHbIX Heap,
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Ta6nuua 31

Monexynsi, o6HapyXeHHbI@
B Mem3Be3aHoM npocTpaHcTee [85]

Monexkynsl ABTOD, fOoA Monekynbi ABTOp, roa
H, G.R. Caruthers, 1970 H''C'*N
' OH S. Weinred at al., 1963 ocs K.B. Jefferts, at al., 1971
18 0OH A.E.E. Rogers at al., 1966 HY2E'* 0 L.E. Snyder at al., 1969
Si0 R.W. Wilson at al,, 1971 HYC'5 0 B. Zuckerman at al., 1969
H,0 A.C. Cheung at al., 1969 Hi* €0 F.F. Gardner at al., 1971
NH, “ 1968 HNCO "
YICH® T. Dunham, 1937 H,CSs M.W. Sincklair at al., 1971
HSCH! V.J. Bortolot, 1969 HCOOH B. Zuckerman, 1971
CH T. Dunham, 1937 HC=C-C= B.E. Turner, 1971
CN W.S. Adams, 1938 =N
(o) A.M, Smith at al., 1970 CH,OH J.A.Ball etal., 1970
et 1871 CH,C=N P.M. Solomon at al., 1971
12¢'%0 A A, Penziasatal, 1971 HCONH, R.H. Rubin at al., 1971
cs - CH,C=CH  L.E.Shyderatal., 1971
H!'*C'*N L.E.Snyderatal,, 1971 CH,CHO J.A. Ball atal., 1971

HNC L.E. Snyder at al., 1971

cm., Hanpumep [86]). O6paszosaslumMecA NpW 3TUX Npoueccax neTyuyue npo-
AYKTbl BbIAENANMCE B OCHOBHOM MPU BYNKAHUYECKMX W3BEPKEHWAX W3 3em-
HbIX HEAp W CO3AaBanu N0aKTYanwuCTWUYecKyl armocdepy Hallen NnaHeTsbl
u ee ruapocdepy. OAHOEBpemMeHHO ‘B pe3ynbTaTe ByNKaHMYECKMX MPOLECCOB
u3 BepxHux reoctep 3emnu Morno BelGPackiBaThCA OPraHWYecKoe BeulecTso,
3axBayeHHOE W3 NpOTONNaHeTHoro obnaka v B KaKOM-TO CTENEHW W3MEHEHHOE.
Mo mHennio C. Pokca, "He UCKNHOYEHO, 4TO OBHapy»MBaemble Ha COBpPEMEH-
HOW 3emne HBEHWNbHbIE OPraHUYeCKWe BEWEeCTBa BO3HWMKNM NyTem aBuore-
HOrO NpPeBPaLLeHUA MPOCTbIX OPraHWYECKUX MONEKyYn, NOCTYNUBLIMX W3 Npo-
TonnavetHoro obnaxa’” [85, c. 39]. feTyue npoayKTbl B OCHOBHOM 6binw
npeacTaBneHsl Takumu rasamu, kak CO,, CO, CH4, N;, NH;3, H; v napamwu
BoAbl. ATa Napora3oBaA CMECb MOMMa CNYXWTb B AaNbHEULIEM WCXOAHBIM
NPOAYKTOM ANA CUHTe3a pAga npeabuonoruyeckux COeanMHeHWd, Kak B ycno-
BWAX BYNKaHWYECKOro npouecca (Hanpumep, B NennoBo-razoBom obnake),
TaKk M Ha noBepxHocTu 3emnu. ICTOYHUKOM 3Hepruu, HeobXxoAUMOW ANA B3au-
MOAEACTBUA KOMMOHEHTOB [0aKTyanucTUYeCKoN aTtmocdepsl, ABUNUCL HapAAY
Cc ux coBCTBEHHOW BHYTPEHHEA 3HEpPryer TakiKe BHELLHWE MCTOMHUKKU, K Hum
OTHOCATCA B NEPBYI0 OYepefb KOPOTKOBOMNHOBbIE YNbTPaMONETOBbIE MAyyH,
HenornoueHHbIE O30HHbIM 3KpaHOM aTtmocdepsl, @ Tak)Ke PaAuOaKTUBHbIE
W3NYyYeHWUA HEKOTOPBIX 3MeMEeHTOB 3eMHOW KOPbl W 3NeKTpPUYECKWE paspAAbI
B 3eMHOM aTtmoccepe (B TOM uYucne U NpU ByNKaHWYECKUX W3BEPKEHWAX) .
Kak noka3ssiBaeT OnbIT, Aaxe NPOCTOE HarpeBaHWe, PeaKUuMOHHOW CMecu cno-
cobeTByeT 06pazoBaHnio BUONOrMYeCcKn BaXHbIX coeauHenuid. B ycnosuax npu-
MWUTUBHOM 3emnu TaKue noKanbHble pa3orpessl MOrAM UMETh LWMPOKOEe pac-
NpoCTpaHeHWe, Hanpumep B padoHax BYNKaHW4YeCcKOW aeATenbHocTU. Kpome
TOro, YAapHble BONHbI (BO3HWKAKWMWE NPU BYNKIHUYECKUX U3IBEPXKEHWAX,
nageHnn METEOPUTOB) Takxe CTUMYNWUPOBaNU CUMHTETUMYECKME npoueccel. Ec-
TECTBEHHO MPEANONOXWUTL, YTO TAKOW CUHTE3 OCOBEHHO MHTEHCMBHO NpOWCXO-
AU B paloHax aKTUBHOW BYNKAHWYECKOW AEATENbHOCTH, FAE HA Pa3nWUuHbIX
aTanax BYNKaHWYECKOro npouecca B NENnoBO-Ta30oBbiX Ty4ax BYNKaHUYECKMX
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W3BEPXKEHUA U APYIrMX MecTax MOrfu npoxoauts KpynvomacwtabHele op-
raHuMyeckue peakuud. B LpansHedllem W3 OTHOCWUTENbHO HeBONbLWOro uucna
npeabMoNorMYecKMX CoeAvHeHWA 06pazoBanvuce GUONOTUYECKME NONUMEpPBLI—
MaKpPOMONEKYNbI, TAKME C UCNONb30BAHWMEM 3TUX e (hopM 3HEepruu 1 CBOWCTB
MPUPOAHBIX KaTan1M3aTopos.

B uTOore xvmuyeckan 3BONKUMA NpuBena k obpasoBaHuw Ha 3emne daso-
80060coBneHHLIX CUCTEM, KOTOpbIE BCMNEACTBME eCTECTBEHHOro oTHopa npes-
paTunuce B NpPeallecTBEHHUKOB »U3HW — “NpoBWOHTOB™, a 3aTeM B NepBuy-
HblE XWBblE OpraHuambl. ITO YCNOXHEHWEe abWoreHHbIX MPOCTEALIMX OpraHu-
YECKWMX COEAMHEHUA NMPOMCXOAVNO NOA BAVAHWEM PasnvyHbiX (HakTOPOB OKpY-
YKAKLWeW cpeasl, OAHMM M3 KOTOPbIX MOrna 6GeiTe aacopbuMA opraHMYecKux
COefiMHEHMIA Ha MNOBEPXHOCTW MWHEPANOB WM TOpHbIX Nopod. B ceBA3u c 3atum
B.A. OtpoweHko nuwet: ""95% coBpeMeHHOW 3eMHOW KOpblI COCTOMT W3 no-
pOA BYNKaHWYECKOro MPOMCXOXAEHWA, CPeAM KOTOPbIX Hawbonee pacnpocTpa-
HEHHbIMKM ABNATCA HasanbTel. PasHoobBpasve XMMMYECKOro WU MUHEPanbHOro
COCTaBa BYNKAHWYECKUX MOPOA, 8 TaKXKe pasnNuyvA B MONEKYNAPHOW CTPYK-
TYPE OpraHWyecKuMx COBAUHEHWA, MO-BUAUMOMY, OOecneuwBanu pa3nuuvA B
npoueccax aacopbuuu. B pesyneTaTe MOrno npoucxoauTe AudhepeHumpoBsa-
HWE OpPraHWYecKMUx MOnNeKyn Ha MWHepansHOW nosepxHocTu. Takum obpasom,
pasnuMuMA B npoueccax aacopbuuu mornu npeponpesenvTs obpazoBaHue op-
raHUYECKUMMW COEAMHEHUAMM XUMMYECKKU AuddepeHUMpoBaHHbIX ¢a3oBoobo-
cobnenHbix cuctem’ [58]. BecbMa BepOATHO, 4TO COBAWHEHWA CWUHTE3W-
pOBaHHbIE Ha mMuHepanax (unu oceBline Ha Hux), Beinu 3awmuleHs OoT nocne-
AYIOLWEro pa3pyLUueHUA MMeHHO B pe3ynbTaTe copbuuv MxX MUHepanamu.

Ha ocHOBaHMM WM3NOXEHHOTO BMOMHE YETKO BbIPUCOBLIBAETCA pONb BYINKa-
HUYECKMX NPOLECCOB Kak MNPMpOAHbIX FEeHepPaTopoB OpPraHUYecKux CoeauHe-
HWIA, NOCTaBNAKLWMX B TEYEHUE reoNorvYecKon UCTOpUM 3eMnu Ha ee NoBepx-
HOCTb 3HayuTenbHblE KonuyecTea npeabuonoruyeckux coeauHeHun. 1o cospa-
Bano NPeAnoCLINKW ANA Hayana 23BONWUMOHHOrO NEpPexoaa OT HEeXWBOro K
XMBOMY, B MNEpPBYK O4epeab B paloHaxX aKTUBHOW BYNKaHWYECKOW [eATelNb-
HOCTW. CTporo roBOpA, TAKOW 3IBOMOUMOHHLIA NPOUECC HE WMEET HW Hawana,
HU KOHUA, OH TakXe GeckoHeyeH, Kak WM matepuA. OH CBA3aH C KOCMWYECKUM
ABNEHUEM — MPOMCXOXAEHUEM 3MEMEHTOB, UX B3aUMOAEWCTBMEM B NpoTo-
nnaHeTHom obnake, B YCNOBWAX 3EMHbIX Heap W T.n. Ho oTHOCUTENbHO 3eMm-
HOW MNOBEPXHOCTM, OrPaHWYMBaA 3TO ABMNEHWE 3EeMHbLIMW paMKamu, nNpasomep-
HO FOBOPUTHL O BYNKaHU4ECKOM M3BEPXKEHUMM Kak O MpeanonaraeMoM Hauane
»U3HeoBpa3yuwero npouecca.

B rnase | 3aToM KHWrM BynkKaHw4eckoe npeabuonorvyeckoe BewecTBO OXa-
paKTepu3oBaHO C XWMWYECKOMW CTOPOHbI. 3Aeck YMECTHO YNOMAHYTb O 6Guo-
XUMWYECKOM 3HAYEHWW OTAENbHBIX KOMMOHEHTOB 3TOM0 BewecTBea.

Kak u3BecTHo, *uBaA martepuA cocTouT Ha 90% w3 Takux 3nemeHTOB, KakK
yrnepoa, Boaopop, asoT U kucnopod. Kpome Toro, K 3tum "‘6GuoanemeHtam’’
OTHOCAT cepy W dhocchop. Bece 3T wecTs aneMeHTOB COAEPXKATCA B BY/IKaHOreH-
HOM YrnepoAcoaep)alieM BewecTBe W COCTAaBMAKT €ro OCHOBHYK Maccy.
Cpeau yrnepoacofepXalyx KOMMOHEHTOR BYNKAHOrEHHOrO BEeWjecTBa, Haw-
AEHbl MPEACTaBUTENM OCHOBHBLIX FPYNMn COeAMHEeHWH, HeobXoaumbIX ANA XKU3-
HENEATENbHOCTH — HYKNEMHOBbLIX KMUCNOT K Benkos.

O6pazoBanve cuctem Tuna HykneuHoBbix KucnoT (OHK wu PHK) Asunoce
pelwarwmum warom B npouecce npotobuoreHesa. [e3oKcupuBoHyKNeUHoBbIe
kucnotel ([AHK) npeacrasnAioT coboi UENOYKW HYKNeoTMpoB — ¢ Hebonb-
WWM YMCNOM Pa3HOMMEHHbIX COCTAaBNAWMWX — 3TO aAeHWH, TUMWH, FYaHWH,
UWMTO3WH, MOHOCcaxap, Ae3okcupubo3a u doccar. B otnuyue ot AHK 8 pwubo-
HyKnenHoBbIx kucnotax (PHK) TuMuH 3amewien ypauunom, aesokcupubosa —
pnBo3oin. NTOoro B cocTaB HYKNEMHOBbLIX KUCMOT BXOAWT 8 KOMMNOHEHTOB:
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5 ocHoBaHnuiA, 2 caxapa u 1 dochar. BenkoBaA MONexkyna, XOTA OHa UmeeT
BbICOKMIA MONEKYNAPHbIA BEC, COCTOMT, aHaNOrMYHO TONbKO W3 ABaALaTH amu-
HOKWCNOT. W3 3Tux 28 KOMNoHeHTOB, COCTaBnAwwWwMX no obpasHomy Bwipa-
xeHuo C. lMoHHamnepymbl ""OCHOBY »XW3HW'', B BYNKaHUYECKWUX MPOAYKTaX
naeHTuduumposado 18. Cpean asoTcoseprawmx UMKNOB HYKNEWOTUAHOrO
TMNa obHapy>eH ypauun (unu coepuuerme, 6AM3Koe emy no cocrasy). Bos-
MOXHO, 3TO aHanor (Mnu NPOM3BOAHOE) ypauuna; He WCKNIYEHO, YTO 3To Coe-
AWHEHWe ABNAETCA MPOAYKTOM TEPMMWYECKOA ABCTPYKUWMWA ryaHWHa WKW aneHd-
Ha. MoMWMo ypaumnna, HaWaeHsb! TUMKH 1 ryaHnH (noapoBHee em. rn. I1).

BVHKBHOY&HHNE AMUHOKMCNOThI NPeACTaBNeHsl NMATHAAUATHIO (-aMWHOKWC-
notamu BGenkosBoro Tuna. Kpome Toro, B ByNKaHoreHHoM BewecTBe obHapy-
YKEHO Eele WecTb COBAMHEHWA, COCTaB KOTOPbLIX HepacwudpoBaH — BO3MOXKHO,
CPeAn HWX WUMEITCA M amMWHOKWcnoTel. HapAAy © amuHokucnotTamu B ceoboa-
HON hopMe B BYNKaHOreHHOM marepuane COAEPXMUTCA (No-BMAMMOMY, Nonu-
MEpHOe) BeWecTBO, KOTOpPOe NPU KWCAOTHOM ruaponvie obpasyer OCHOBHYHO
Maccy BYNKaHOTreHHbIX amMWHOKMcnoT (cm. Tabn. 7). O6pa3oBaHue noxoxe-
TO NONWMEPHOTD COEAWHEHWA 3aMEYEHO W NPW NabopaTopHbix aOWOTEHHBIX CUH-
Tezax. He uckntovyeHo, 4yTo YNOMAHYTLIE NONMMEDPHbLIE CUCTEMBI, CUHTE3WPOBaH-
Hble B 3KCTpeManbHbiX YCNOBWAX BYNKaHWYECKOro Mpouecca ¥ OceBlUMEe Ha
HOBEHMNBHOM nfienne, ABNANWCE NPUMUTUBHLIMW KOAUPYOWMMK hopmamn 6en-
koB (“npeakoa”). Ha BO3MOXHYH KOAMPYHLWYH ponb NONWUMEPOB YKa3sbl-
Baet, B yacTHoctu, C. ®PoKe, KOTOPbIM CYMTABT K TOMY e, 4TO ‘‘npeaxkon pas-
BUBAnNcA B COOTBETCTBMW C runoTe3on '‘Genku cHavana'’; BnocneaAcTBUW BO3-
HUK COBDEMEHHbIA MexXaHW3M KOAWPOBaHWA, W CcuYUTbIBaHWE uHhopmauumn c©
HYKNEMHOBbIX KWCNOT CTano MepBbiX 3TanOM B XWU3HEHHOM UMKNe Knetku'
[85, c. 276] .

Momumo amwuHokucnoTt, obHapyxkeHo 6Gonbwoe uwucno (okono 50) Bynka-
HOreHHbIX aMWHOCOEAMHEHWH, BO3MOMXHO ONU3KUX NO CTPOEHWHD K HEKOTO-
pbiM BenkoBbiM amuHokucnoTtam (puc. 28—30) . Yucno TakMx cBOBOAHLIX aMu-
HOCOEAMHEHWIA pPE3KO BO3PAacTaeT NpPWM KUCNOTHOM ruaponui3e, 4To, B CBOK
OYepeAb, CBUAETENLCTBYET O NPUCYTCTBWMM B BYNKAHOTEHHLIX XWUMWUYECKUX
NPoOAYKTax MOAUMEPHbIX aMUHOCOEAUHEHWW, He ABNAKLWMXCA NONMMEpPaMK
aMUHOKUCNOT, HO BNU3KUX K HAM.

MoMMMO KOMMOHEHTOB HYKNEWHOBbLIX KWUCNOT M 6BenkoB, B NpoAyKTax
BYNKaHUYECKWUX W3BEPKEHUA — KBEHUNbHBIX MENNax U ByNKaHWYECKUX Bom-
6ax, HaipeHsl nopdupuHbl u metannonopdupunsl  [31-33]. MopdwupuHs!
OTHOCATCA K TOW rpynne COBAWMHEHWWA, KOTOPble MOrny abUOreHHo CUHTe3u-
POBATLCA B MEPUOA XUMU4ECKOW 3sonouvi. CoeguHeHWA 3TOW rpynnel BXO-
AAT B COCTaB MUrMEHTHOW CUCTEMbI (DOTOCUHTE3UPYIOWMX OPraHU3MOB W Npu-
HUMaIT y4yacTve B (DOTOXMMMUYECKUX W OKUCAMTENbHBLIX MPEBPAWEHUAX 3Hep-
rUW B XXMBOW KNeTKe.

Mpu cuHTe3e nopcMpUHOB B NENNOBO-ra30BON BYNKaHUYECKOW Ty4e 4acTw-
Uubl nenna NOMUMO KaTanUTUYECKOTO [OAEWCTBMA MOTyT WUrpate W ponk muHe-
panbHbiX Matpuy. BO3MOXXHO, 3TO OTHOCUTCA W K APYrUM COEAWHEHWAM, Ha-
npumMep abMOTUYECKUM HYKNeMHoBbIM Kwucnotam (u3sectHo, 4to docdatsl
MOryT 6bITh MaTPULAMU NPU CUHTE3E HyKNenHOBbIX Kucnot [105] ).

B pesynsTaTe paBoT, NpoBeAeHHbIX NOA pykosoacTtBom npod. W.A. Ero-
poBa (WMHctutyT Guoxummm AH CCCP), 6bino yctaHoBneHO Hanuuve B Byn-
KaHWYeCKUX Nennax abuoreHHsiX KOMMNEKCOB  MNPOTONOPGUPUHOB C amu-
HOKMCNoTamu. 3TO NO3BONUNO aBTOpam HacToAwen paboTel NPeAnONOXUTS,
YTO TakKue COEAMHEHWA MOIMrNKW BO3HWKHYTbH B nepuoj AOGHOHOI’HHECKOﬁ 3BO-
MOUWM W NpeacTagnAnu coBoid NpoMexyToUHLIE 3BEHLA Meway abuoreHHo-
CMHTE3MPOBaHHBIMW MONEKYNaMu aMUHOKMCNOT U NOpGUpPHMHOB, C OAHOK CTO-
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POHbI, U MUTMeHT-6ENKOBLIMW KOMMNNEKCAMUA XUBLIX CACTEM — C Apyrou [32,
c. 1486] .

MonyyeHHbie COBPEMEHHbIE CBEAEHUA NO3BONAKT NPeAnoNioXUTh, YTO MaKpo-
Monexkynsl, 6nu3kue K 6Guononumepam 3eMHOro Tuna, ABMAKTCA OCHOBHOW
CTPYKTYPHOW OpraHu3auuMed >XUBOW MaTepun U B YCNOBMAX APYIrUX NnaHeT
[72]. MHeHue 06 yHUBEpCansHOCTW YrNEPOAHOW OCHOBLI >W3HW MOAAEPHKM-
BAaeTCA pPAAOM MWccrnepoBaTeneid M NOATBEPXKA3ETCA pacyeTaMW KBaHTOBOW Xu-
MUY, XOTA B NPUHUUNE BO3MOMHbl XWBbIE CUCTEMbI Ha WHOW XWMWYECKOW
OcHoOBe.

BO3HWKHOBEHME XW3HU Ha 3emMne B pe3ynbTaTe pPAAA (U3IUYECKUX W XUMMU-
YECKWX MPOLECCOB, CBA3aHHbIX Ha OMpeAeneHHOM 3Tane C BYNKaHWYECKUMW
ABNEHUAMMU, HEe MOTyT BbiTb, BEPOATHO, YHUKaNbHbIM ABRNeHWeM AnA BceneH-
Hou. B cBA3M c 3TMMm cneayeT o6paTUTe BHMMaHWe Ha pacnNpoCTPaHeHHOCTb
BynkaHuama B ConHeyHoW cucTeme. 3a nocnegHue rofbl MOny4eHs! AaHHbIe,
CBUAETENLCTBYIOWME O BYNKaHWYecKoW aeATensHocTW Ha JlyHwe, Mapce, Bene-
pe, Mepkypum, B cucteme Knutepa. OcoBeHHO BneyaTnAWAE CBUAETENH
BYNKaHWYeCKOW AeATensHocTW obHapyxeHsl Ha Mapce. B ero HM3Kux cesep-
HbIX WWPOTax PacnonoKeHo MHOXECTBO ByNKaHUuecKux Kynonos. Cpeau Hux
YETbIPE TUraHTCKUX BYNKAHUYMECKUX LMTA, KPYNHEAWWA M3 KOTOPbIX Haxo-
awtcA B obnactv Hukc Onumnuka. 3aeck BO3BbIWAEETCA FPOMaAHbId Bynka-
HWYECKMI KOHYC C nonepeyHukom ocHoBaHuA B 500 km. Huke Onumnuka 3Ha-
YMTENbHO KpynHee, Yem BenuuaiMwana Ha 3emne 225-KunomeTpoBaf BYNKaHW-
YECKaR NocTpoika Ha [aBaCKMUX OCTpoBax C rnaeBHbiM KpaTepom MayHa-Iloa.
Ha cnytHuke Knutepa — Wo, aBTomatuyeckan mexknnaHetHaa ctaHuvA CLUIA
“Boapxep—1" 8 1979 r. 3ane4yatnena KWHOCLEMKOMW 8 HECOMHEHHO AEACTBYH-
WKMX BYNKaHOB C BbIBPOCOM NPOAYKTOB M3BepeHUA Ha BbicoTy a0 400 Km Haa
noBepxHocTeio Mo. Mpu 3Tom BbiN0 3aMeyeHo, YTO HEKOTOPbIE BYNKaHbl pacno-
noxeHsl Ha Mo B ueHTpe cBexux naBoBbix obpa3oBaHuid. MayuyeHue nnaHer
ConHEeYHOW CUCTEMBI M MX CNYTHUKOB TONbKO HaYMHAEETCA U HECOMHEHHO Bnu-
wallwee Byayulee NpUHECET AanbHeWlIMe A0Ka3aTensCTBa LUMPOKOW pacnpocT-
PaHEHHOCTH BYNKaHW4ECKUX ABNEHUA B KOCMOCE.

Hanuyme »wm3Hu Ha nnaHetax Ge3 3Be34 KakK MOWHOrO MUCTOYHWKAE 3HEPruu
W B MEX3BE34HOW CPpefe ManoBepoATHO.

“Cnoxunoce MmHenue, — nuwet A.[. KaMepoH, YTO NNaHeTHbIe CUCTEMbI UMe-
T O4YEeHb LUMPOKOE pacnpocTpaHeHWe He TONbKO B Hawew [anakTuke, HO U BO
Bceid BceneHHOW, 4TO B 3HA4YMTENBHOW 4aCTU 3TUX MNAaHETHbIX CUCTEM CYLUECT-
BYKOT NNaHeTbl, NPUroAHbie ANA XW3HW, 4TO oblMe reoXUMHUYecKue yCnoBUA
3TUX NNaHeT CXOAHbI C FEOXWMMWYECKMMU YCNOBUMAMWU Ha 3emMne M YTO pasBu-
TUE XW3HU WM, BO3MOXHO, Pa3yMHbIX CYLWECTB ABMAETCA BecbMa pacnpocTpa-
HeHHbIM ABneHuem’” [26]. K atomy cnegyer aoBaewTh, 4TO TONbKO B Haulew
ManakTuKe, No-BuaumMomy, He meHbwe 10'! nnaHeTHbIx cuctem [66]. X. lWen-
nu [106] cuwraer, yto cywecTByer npumepHo 10% nnawer, noutn Bo BCEX OT-
HOLLUEHWAX MOXOXMX Ha 3eMnio, U HEe UCKIIHYEHO, YTO Ha HUX ecTb XW3Hb. PAA
Y4YeHbIX NPUAEPKMBAETCA NPOTUBONOMOXKHOTO MHEHWA.

OyeBugHO, 4TO ByYNKaHW3M npeacTaBnAeT coboi ABNEHWE KOCMMWYECKOro
macwraba ¥ MoAen BO3HWUKHOBEHWA XW3HW Ha 3emne, CBA3aHHaA C BynkKa-
HU3MOM, MOXET WMEeTL, NO-BUAUMOMY, B 3HAUYUMTENbLHOW CTENeHW YHUBEepCanb-
HbIM AnA BceneHHoOW xapakTep.



3ARNHOYEHWE

AHanuTUYeCKUIA MaTepuan, nonyyeHHold B nepuos 1973—1981 rr. npu uay-
YEHUM XUMWUYECKOro COCTaBa YrNnepoACOAeP)Kallero BeLecTBa, BbIAeNeHHOro
M3 MNPOAYKTOB BYNKAHWYECKUX W3BEPIKEHUM, CBWAETENLCTBYET O HanuyuM B
HWBEHUNbHBLIX Nennax W BYNKaHUYECKUX Bombax HeNeTyymx opraHuyeckKux
COEAMHEHWIA Pa3HbIX KNaccos.

[aHHble O copep)aHWWM OpPraHMYecKoro BewecTBa B MPOAYKTax BYNKaHW-
YECKUX W3BEpPXEeHWW, Ha KoTopsiXx 6a3upyercA OCHOBHOW BbIBOA O NPUCYTCT-
BUM 3TOr0 BELECTBA B BYNKAHWYECKWMX MPOAYKTAX, CYMMWpOBaHbl Huxe. C
NOMOWbLK  MeToAa 3KCTPakuuMn BbinKM Nony4YeHbl CNEeAYHLWE pPe3ynbTaThl
(Bec.%, cumtan Ha nopoay) :

1. NabopatTopuA PUIUKO-XMMMYBCKUX METOAOB aHa-
nnza Cax KHWMW. Bce npoaHanu3aupoBaHHble Npobbl Nenna cemu BynKa-
HOB TWXOOKEaHCKOro reoavHamuyeckoro noAca (tabn. 7) copep>kat opraHu-
yeckoe BewecTteo 8 npeaenax 0,042—0,24, npeumyuwecteedHo ot 0,06 po 0,08
(6e3 oYMCTKY OT BYNKAHWYECKOW Cepbl) .

2. ButrymuHonornyeckan naboparopuAa BHUTHW Mu-
Huctepctea reonoruu CCCP. lNpo6a nenna BynkaHa TATA — 0,023
(oYMLLEHO OT BYNKEHMYECKOWN Cepsl) .

3. NabopatTopuAa KocMMYyeckon Buoxumuum MHcTUTYy-
Ta 6uoxumum AH CCCP. Mpobel nenna BynkaHa TATA u Ton6awmk —
cootBercTBerHo 0,053 1 0,032 (6e3 0YMCTKMW OT BYNKAHWYECKOW Cepbl) .

He3aBucMMO OT 3IKCTPaKUMK O HANUYMK OPraHUYECKOro BELLECTBA MOXKHO
CyauTs MO COAEPXKaHWIK B MOPOAE OPraHWYecKoro yrnepoaa, T.e. yrnepoaa,
BXOAALIErO B COCTaB opraHuyeckux coeanHeHuit (Copr) . MpuBoanmeie Huxke
pesyneTaTtel aHanu3a (B Bec.%, cyMTam Ha NOpPOAY) CBUAETENLCTBYHOT O Hanu-
yun C(,pr B IOBEHUNBLHOM Menne U BynkaHuyecknx Gombax.

1. Na6opartopuA GUIUKOXMUMUYECKUX METOAOB aHa
nusa CaxKHWW. C,,, obHapyxeH B 20 npobax nenna BynkaHa Anaug
(u3eepkenne 1972 r.) . Conepxanue Cop kKONe6netcr o1 0,05 ao 0,14,

2. buTyMmMuHonorumvyeckan na6Gopatopum BHWIHMW
MuHuctepctea reonorum CCCP. CogepxaHue C,,r B npobe
BynkaHa TATA ANA ABYX napannenbHbiX onpegeneHwi coctasuno 0,04 u 0,07.

3. BurymuHonormvyeckan nabGopatopua BHWIPMWU
Munuctepcrsa reonorum CCCP. CopepwaHue C,pr B Npobax
nenna BynkaHa TATA w Tonbauuk, 6bino cootBercTeeHHo 0,07 u 0,12. B 6om-
bax BynkaHa TonbBausk (3 o6pa3ua) 3ToT nokasarvens pageH 0,045, 0,07 u 0,09.

Becbma cnoxHOW 3aagavyeil ABNAETCA BbIACHEHME reHe3uca coeuHeHnin, obpa-
3YI0WMX 3TO YrNepoavcToe BEWecTBO, WMEeHT OHW BuoreHHoe unu abuoreHHoe
NPOMUCXOXKAeHMe, ABNAKOTCA NM OCTaTKamu unuM dparMeHTamn Kaxkou-nnbo
KUBOM MaTepun WM CUHTE3WPYIOTCA aBWOreHHLIM NyTem B BYNKaHU4Y4eCKOM
npouecce. 3anaya OCNOXHAEGTCA OTCYTCTBMEM HafeXHbIX KpUTepues, NO3BONA-
oWMXx cyauTs 06 abuoreHHoCcTW Wnu BUOreHHOCTW cOeAVMHEHWA, 8 B Hawem
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cnyyae 3aTPyAHAETCA eLle U COAepIKaHWeM pAAA CoeAUHEHUA B MUKPO- U YNbTpa-
MUK pokonuyecTeax. HanBonee ybeauTenbHbld aprymMeHT B nonb3y abuoreHHo-
CTW 3TUX COeAMHEHUW (NOMMMO 3HAYMTENbHOrO YWCNa YNOMAHYTbIX B TeKCTe
haKTOpOB, KOCBEHHO CBUAETENLCTBYOWMX 06 WX abuoreHHOCTM) — 3TO aHano-
A B GU3NYECKUX U (PU3NKO-XMMUYECKUX YCNOBUAX NMPUPOAHOro BynKaHuye-
CKOro W3Bep)KeHWA W naBopaTopHbIX ONLITOB NO abuoreHHOMYy CUHTe3y npea-
6uonoruveckux coeguHeHnit. OBpa3oBaHue BYNKAHOMeHHOro OpraHWYecKoro
BELYECTBA CBR3a8HO C EAWHbIM MO CBOEMY XapakTepy BbICOKOMPOWU3BOAUTENb-
HeiM npoueccom. lNyTW cuMHTE3a 3TOro BewecTBa MOryT ObiTb Pa3nUyHbIMK.
OHO MOMeT BO3HMKATb B MarmMaTMY4eCKOM oOuare, B Ny3bipbKax Marmel U B
nycToTax ByfnkKaHu4yeckux 6Gom6, B nennoBo-razoBOmM 3pynTuBHOM ctonbe.

W3yyeHune apynTueHoro ctonba NpyMBeno K 3aKNOYMEHWIO, YTO OH NpeacTasnA-
eT coboi reHepaTop YrnepoaAMCTbIX COEAWHEHWIA ¢ NIOMAN3MPOBaHHLIM KaTa
NW3aTopoM, CcBOe06pPa3HLIA NNa3MEHHO-XMMWUYECKWIA peaKTop.

3HauuTenbHOe CXOACTBO XMMMWYECKOro cOCTaBa BYNKAaHOrMeHHOro opraHuve-
CKOro BewecTBa C OPraHM4yeCKWM BeWEecTBOM MeTeOPUTOB — YrWUCTbIX XOH-
APWTOR — MO3BOMNAET PaccMaTpUBaTh B KayecTBe OAHOrO U3 BEPOATHbIX MUCTOY-
HUKOB BYNKaHOreHHbIX YrNnepoAMCTbIX COEAMHEHWW NpoTonnaHeTHoe obnako,
M3 KOTOPOro 3TO BewecTso (MNM HeKOTOpbIE ero WCXOAHble COCTasnAtowwe)
MOrNo NonacTe B Teno 3emnu, @ No3fHee B BepxHue reoctepbl, BO3IMOXHO,
6narofapA MexaHu3My "'30HHOW NNaeku’’, B COOTBETCTBMM C W3BECTHOW runo-
Te3oi akagemuka A.l. BuHorpaposa.

He vCKNOYeHO, 4TO Ha MOBEPXHOCTb 3eMnM B MNPOUECCe BYNKaHWYeCKOro
M3BepXeHWA MocTynaeT Yyrnepoacojepallee BewecTso, obpa3opaslueech
W3 pa3HblX UICTOYHUK OB, YKa@3aHHbIX Bbille.

Mo cBOeit XMMWMYECKOW CTPYKTYpe M CBOMCTBaM OpraHWM4Y4ecKuWe COeAuHEeHuWA,
o6Hapy»eHHble B NPOAYKTaX BYNKaHWYeCKOW [AEATEeNbHOCTH, MOryT B6biTb
pasgeneHsl Ha age rpynnsi. OcHOoBHY Maccy (~99,8%) cocTaBnAIOT TAXKenble
yrnesoaopofbl M reTepoatoMHbie CUCTEMbl OTHOCHTENbHO BbICOKOro MOnexy-
nApHoro Beca. Cpean yrneBOAOPOAOB WAGHTUDMULMPOBaHbLI: NapacmHbl C NPA-
Mot uenoyxkon coctaBa C;5—Cis, NapatmHbl ¢ pa3sBeTBNEHHOW ULENOYKOW
C18—Ci6, MOHOUMKINUYECKAA apOMaTMKa, apoMaTU4YecKue NONUUMKNIUYecKue
yrnesoaopoab! (nupeH, dnyopaHTted, 3,4-6eH3nuped, 1,12-6eH3nepuneH, KOpo-
HeH, rubpuaHble YrnesofOPOAHbIE CTPYKTYpPbl Tuna aueHadteHa). HalpeHsi
Takyke NpeacTaBuTeNnu ApPYrux rpynn: apomMaTudecKkue anbaeruabi, acanbTeHsbl,
BbICOKOKUMNALUME reTepoaToMHble COeAMHEHWA, BKIKOYaOLWMe, NOMUMO Yrnepo-
fAa » BoAopopaa, cepy, a3oT, KUCNOPOA, xNop. B 3HayuTensHO MeHbLIEM KONW-
vectBe (~0,2%) copepxaTcR 6Gonee npocTeie U 6onee HU3KOKUNALWME COBAN-
HEHWA, KOTOPblE YCMOBHO Ha3BaHbI npenﬁuonorw‘cecl(umu'. K HumM OTHOCATCA
aMWHOKWUCNOTLI, amuHOocaxapa, YrneeOAbl, a30TCOAEpPXALME UUKNUYecKue
KOMMOHEHTEI HYKNEUHOBLIX KUCNOT (MMPUMMAMHOBOrO M NYpMHOBOro pRAa),
nopdypuHel U HEKOTOPbIE ApYTHe.

B uenom BynKaHoreHHOe OpraHU4YecKoe BeLlecTBO MOXHO 0XapaKTepu3oBaTh
Kak MHOrOKOMMOHEHTHYH CMEeCk B OCHOBHOM BbICOKOKUMNALWMX OPraHUYyecKux
COEAWHEHWIA CNOXHOW CTPYKTYPbI.

MpeactasneHue O cTeneHW W3YYEHHOCTW YrNEPOACOAEPXAWMX CTPYKTYp,
oBHapy»eHHbIX B NPOAYKTAaX BYNKAHWYECKUX M3BEPXEHWI — nenne u 6ombax,
paet tabn. 32, B KOTOpOW CYMMWPOBaHbLI BCe NocneaHve Nony4YeHHble AaHHbIE.
B atoi Tabnuue nepevncneHbl MAEHTWUMUWPOBaHHbIE OpraHW4YecKue coegvHe-

Mo ceBoeMy 3HAYEHWKO ANA XWMUYECKOW AO0BMONOrMYEcKOW 3IBONUMKM YHNeBOAOPOAb!
TaK»e MOryT BbiTh OTHECeHbI K BUONOrMYECKW BEXHBIM COBAMHEHUAM, BCNKU PACCMAT pU-
Ba8Tb WX KAK OCHOBY CNOXHbIX NPeaW3HeHHbIX CUCTEM, KOTOpbie mornu o6pasosaTecA
B pe3ynesrare NOCTORHHO NpOTeKawwMx B NpUpoae XMMHWYECKHWX Npoueccos.
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Ta6bnuwua 32
CnoxHsle OprasMyeckme COeAMHEHWA , HAMQEHHbIE
B NPOAYKTAX BYNKAHWYECKMX UIBEPMEHWHA
(ceopwan Ta6nuua)

HauwmeHoBaHue coeauHeHUA MpumeyaH e

AMUuHOKUCNOTS!
AcnaparnHosaA KucnoTa OBHapy»eHbl B IOBEHUINBHOM Nenne BYNKa
TpeoHuH HoB TATA ¥ Ton6Gaynk 1 B LUNaKOBbLIX Bom
Cepur Boukax BynkaHa Tonbauuk. UoeH Tudmumw
nyTamuHoBaA Kucnota POBaHbI C NOMO UL BMWHOAHaNM3aTopos
Mponux
AnaHuH
Mnuumnd
BanwuH
Wsoneiuyud
NMeAunH
QeHunanaHuH
MucTuanH
Tupo3uH
NMu3aun
ApruHuH
AMuHocaxapa
2 amuHo 2 peokcw D-rnioko3sa OfHapyxeHsl B ruaponu3ate BOAHO CNUPTO-
2 amMuH02-feokcw D Dranaxrosa BOrO 3KCTPaKTa Nenna eynkaHa TATA
Yanesoost
nwko3a MaeHTudPUUMpPOBaEHbI B KOBEHUNBHOM Nenne
ApabuHo3sa BynkaHos TATA u TonBayuk nyTem xpoma
Torpadwmu Ha bymare
Y2aneeodopoodsi
MapaduHoBLIE YrNeBOAOPOALI C NPAMOW NaeHTUhUUMPOBEHBI C NOMOLLLID M830KMAKO-
LeNoYKOW aToMOB yrnepoga (Hopmane CTHOW XpOMATOrpadun B KBeHUNBHOM Nenne
HOro cTpoeduA, o6wan opmyna 1 6ombax BynkaHoB TATA n TonBaunk

CrrHan+2)
HCysH;,
#CyeH;,
HCyq,Hy4
H.clﬁHsl
#C,H,,
H'CIIIH‘:
”Cle‘.
»CIZH‘S
"CZSH‘G
”CI‘HSO
HC,sH.;
”CzﬂHs‘
#C,,H;,
»CTEHZG
H-C‘lQHGD
HclﬂHﬂ'l
”CJIH64
HCS]HDQ
*CB3HGQ
#C,.H,,
HcisH"?
""C_‘“H.,‘



Ta6nuua 32 (npoaonxexne)

HBMMEHDBQHMB coeaunHEeHWA

MNpumevanne

MapachuHoBsIe YrNeBOAOPOA LI C PA3BeTH-
NeHHOW UENOYKOR aTOMOB yrnepona (M3o
cTpoeHun, o6wan dopmyna CpHs 4 )
Uso CL 8 H: 8

M3°'C1 9 H4 0

H30C1°H41

Maoc: 1 Hl‘

”30'(:1 2 Hu.

Wso-C,,H,,

mso C"l 4 H £0

M3o-C, . H,,

WoC, H,,

ApomaTrueckue (MohuUMKNUYecKue)
yrnesoAOpOAb!

Mupen
®nyopaHTeH
3,4-6eH3nuped
1,12 6eH3anepuned
MepuneH
KopoHeH

WaenTnduumposaHsl ¢ NOMOLWLIO ra3ouaKo-
CTHOM XPOMATOrpadvu B BEHUNLHOM Nenne
W 6ombBax BynkaHos TATA u TonBaunk

WaeHTuduumposaHsl N0 MeTOAY MK MUHECULeHT-
HOW CNEKTPOCKONMK B IOBEHWUNBLHOM nenne
BynkaHoB TATA, Anana v Tonbauuk ,vu B
6ombe BynkaHa Ton6avuk

OcHo88HUA HYKNeuHO8BIX Kucnot

Y pauun
TumMmuH
yaHuu

WUaeHTHOMUMPOBaHBI C NOMOLWBK TOHKOCNOW-
HOM ¥ MOHOOGMeHHOW xpomaTorpaduu B nen-
ne Bynkanos TATA u Ton6aunk

AzoTcodepmawue yuKnst

KecanTuH

NaeH TnbuumpoBsaHsl ¢ NOMOLWBH MOHOOG-
MeHHOW xpomaTor padum B Nenne BynKaHoB
TaTA U Ton6auuk

‘HeudentugpuyuposarHsie coeduHeHuR

Nopdupursl

AmuHOKMCNOTEI, cBOBOAHLI 8

AMHHOKHCI‘IOTBI. CBA3aHHbIE

AMuWHOCaxapa, CBA3aHHbIe

AMUHOCOBAMHEHKA ,
W CBA3aHHBIE

cBoBoaHble
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B nenne Bynkana TATA no metoay dnyo
pecueHTHOW 1 hocopecLeHTHOR CNeK TPOCKO-
nun 06HapyxeHbl NOpdupuHe!, Kak B BUAE
KOMMNEeKca ¢ MeTannammu m aMuHoOKKucnoTa-
MM, TEK W 8 Buge CBOBOAHOrO DCHOBAHKA.

B 6ombe BynkaHa Tonbayuk — B Buae KOM
nneKca ¢ metannamu

Mpwu aHanuse nenna synkaHa TATA Ha xpo-
maTorpaMmme aMmuH 08HaNM3aTopos HanaeHo
wecTs HepaciuntpOBaHnbix MMKoB (coean
HeHui)

B pesynsTtate ruaponn3aa BoAHbIX 3KCTPIK-
TOB Nenna BynkaHos TATA u TonBaunk
3HAYUTENLHO YBENMYMBAETCA COAepKaHue
AMUHOKUCNOT . 3TO CBUAETENLCTBYET O
Hanuyuu B Nennax CBA3aHHLIX AMUHOKHWC-
not (Bo3amoxHo, MenTuaoB)

O6HapyeHbl B Nenne BynkaHa TATA. C
NOMOLWBH BMMHOEHaNKW3aTopa B rMapo
nv3aTe {BLAMO-CNUPTOBOro aKcTpakTa)
3TOro0 nenna HaiaeHo ABa amuMHOCaxapa

Mpw aHanu3e Ha BLICOKOYYBCTBUTENBHOM
aMUHOBHENM3aTope IKCTPaKTOB U FMapoNn3e-
TOB Nernna BynkaHos TATA u Ton6Gayuk HapA-
AY C aMWHOKKUCNOTaMK 0 BHapy MEHO 3HaYk
TensHoe YUCNO aMUHOCOEAMHEHMA



Tabnuua 32 (okoHuaHue)

HaumenoBsamnme coeanHeHnA

Mpumevanue

Hachiwerrbie yr neBOAOPOALY

HadrenoBbie yrneBOAOpOALI

ABTOMaTUYeCKue (MOHOUMKINYEC Kue)
Yyrnesoaopoas|

T'bBpuaHbie yrnesoaopoaHsie
CTPYKTYpPbI

CoeanHeHUA TMNa ApOMAETHYEC KUX
ansaerwaoe

ActanbTeHsl

BbICOKOKUNAWME FeTEPOETOMHbIe
COeAMHEHMA KWUCNOMD xapakTepa

BoicoKOKUNAWME M eTepoaTOMHbI e
coenuHeHuA

eTepoaTOMHble COBAMHEHUA C
MONeKynApHbIM Becom Beiwe 10 000

B uacty xnopocdiopmenHoro akeTpaxra (el
TAMKE H-rexcaHom) 60m6bl BynkaHa TATA
MeTOAOM rasoXuaKOCTHOW xpomaTorpaduu
06HapyeHo, NOMUMO MAeH THDMUMPOBaHHBI X
Yrnesoaopoaos (CM. Beiwe B 3TOR Tabnuue) ,
Tarxe 110 coeauHeHnii HewzaecTHara cocTa-
88 (BepOATHO, B OCHOBHOM TMNa u30napacu-
HoB)

B xnopodopmeHHOM 3IKCTpaKTe Nenna syn
KaHa TATA Npu NOMOLWLK MECC-CNeKTpOMeTpUn
Hanaer bl COeauHeH R, cogepailiue OT OAHAro
A0 NATH HahTeHOBbIX UMKNOB

B xnopodopmMeHHOM 3KCTpaKTe Nenna By -
KaHa TATA Npu NOMO WKW MACC-CNEKTPOMETpK-
4eC KO0 8Hanu3a oBHapyxeHbl NPOM3BOAHbIE
Beraona

B aueTOHOBOM IKCTpaKTe NeNna Bynkava
Anaua No mMeToayY NIOMUHECUEHTHOW CNeKTpo-
cKONuKU 06HAapYxeHa rubpuaHan nonwaueHo-
BaA CTPYKTYpa c ABYMA GeH30NbHbi MM KO Nb-
LaMM ¥ DAHWM FTUADWPOBaHHLIM (BO3MOMHO,
NATHYNEHHbIM) KONBUOM. B Nenne BynkaHa
Tonb6aunk No aToMy e MeTOAY HanaeHa
yrnesoaopoaHan rubpuaHan cTpyKTypa Tuna
aueHadTera

Mpwn aKcTpakuuu Nenna synkaHos TATA 1
Anaua 3ameyed apOMaT BaHWNKUHE U ropb-
KOro MWHAANA , BEPOATHO, BbI3BAHHbIA Npw
CYTCTBMEM BEHUNUHA U BeH30MHOrO anb-
Aerupa

B xnopothopMeHHOM 3KCTPaKTe nenna Byn-
KaHa TATA NO mMacC€NeKTPOMETPUYEC KOMY
MeToAY HBRaeHb! BbICOKOMONEKYNApHBIE,
NONUUUKNUYEC KWE FeTEPOBTOMHble CORANHBHIUA
(achanbTeH i}

B aueTOHOBOM 3aKCTpaKTe, NONYYeHHOM U3
nenna BynkaHa TATA, C NOMOLLLK ra30Xua-
KOCTHOW XxpOMartorpacuu HahneHo Gonee aBa-
AUATH HepacWnd)POBaHHbLIX NMKOB (coeauHe-
Huil UNU FpYNn coeAuHeHuid) , coaepalmnx

no aaHHeIM UK-cNeKTpomeTpuu, rpynnsi
CH,,CH,;,C=C n C=0 (s cocrase kucnot
HenpeaensHoro xapaxkTepa)

B cnupTo GeH30NBHOM 3KCTPaKTe Nennos
cemMu BYNKaHos TUXOOKEEHCKOro Konbua
06Hapy»eHsl BICOKOKWUNALLWE COBAMHeHUA
(Bbikunawwme seiwe 400° C) , conepxawimne
aTOMBbI Yrnepoaa, BOAOPOAA, KUCNOPOAE, Cepbl
w xnopa. Mo aaHHeim UK-CNekTpoMeTpun,
378 CMECb COBAWMHEHWW COAEPXKUT rpynnbi
CH,,CH,,C=Cu C=0 (B Kucnotax c BHyTpu-
MONeKyNApHOW, BOAOPOAHOW CBA3LID, XUHO-
Hax, KeToHax, cNoXHbix ahupax)

HaigeHsl B Nenne BynkKaHa TATA nocne 3Kc-
TpakuWmu ero cMeckld GeH3on-MeTaHoONOM
(9:1), 06paboTKK NONY4eHHOrO 3KCTPAKTA
LLENOYLI0 U pasaeneHuA WenOYHOW BbITAXKKK
Ha ceanerce. [leHHbIe 3.N.p. NO3BONAIOT
NPeAnoONOXuTL MX CXOACTBO C MeNnaHuHamMu

W rYMUHOBBLIMW KUCNOTaMH.
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HUA (60 vHAMBUAYANbHBLIX XWMMWYECKWX COEAMHEHWA) W rpynnel cOeAMHEHWUH
HepaclwmndpoBaHHOrO KMNWM  HEeNoMHOCTL pacwwudposaHHoro cocrasa (14
rpynn). KapaA u3 rpynn cOCTOMT M3 HECKONbKWX WHAWBWAYaNbHbIX KOMMO-
HEHTOB, B HEKOTOPbLIX FPynnax 4vcno Takux KomnoHeHToB Gonee 20. O6wee
YWUCNO UHAUBUAYATBHBLIX XMMUYECKMX COeMHEHWA B NPOAYKTaxX BYNKaHUYECKUX
W3BEPXKEHUI NO MWHWManbHOW oueHke npesbiwaer 200. Kak suaHo B Tabnu-
ue, 3HauMTenbHaA 4YacTb BY/WKAHOreHHOrO OPraHW4YecKOro BeuwecTsa Tpebyer
pacwnbposKU — UAEHTUMKAUMK. OTO OTHOCMTCA K COefUHeHWAM, HaxoaA-
WWMCA Kak B cBOBOAHOW, TaK W B CBA3aHHOW dopme.

CnepyeT OTMeTWUTb, YTO ANA rpynnbl NpeabuoNOrMYecKUX BYNKEHOTeHHbIX
COSAVHEHWI XapaKTepHO Hanuyue CBA3aHHbLIX TMAPONU3YHIOLWWXCA COeAUHEHWUH.
W3yyeHnme xuMmMuYecKoW NpUpoOabl CBA3eM B 3TOM BYNKAaHOreHHOM BeLlecTBe
npeacTaBnAeT 6G0ONbLWOW HayyHbI WMHTEpPEC, Tak KakK MOXeT cnocobcTBoBaTh
BbIACHEHMIO NYTEN XMMWUYECKOW 3BONHOLMM, NPUBOAALWEN K 06pasoBaHuio npea-
U3HEHHbIX CTPYKTYp. YKasaHHaA Tabnuua, Takum o6pa3om, ABNAETCA CBOEro
poAa pPYKOBOACTBOM ANA AankHeWLUero u3y4yeHWUA BYNKAHOTeHHOro OpraHuye
CKOro BellecTsa.

Macwrabbl 06pa3zoBaHMA OpraHUM4eCKUMX COEQMHEHWA B BYNKAHWUYECKOM
npouecce XapakTepu3ylTCA CNeaylwuMM nokasatenem. 3a O4HO W3BepXeHue
cpeaHeid cunbl (Hanpumep, TuNa u3seprkeHUA BynkaHa TATA 8 1973 r.) Ha sem
HYI0 NOBEpPXHOCTb MOCTYNawT AECATKM ThbICAY TOHH HeneTyuYero yrneso4OpoOA-
HOroO U reTepoaToOMHOr 0 BEeLIeCTBa.

C reoxumuyeckux noO3vuMiA ABMNeHwe O6Pa3OBaHUMA BYNIKAHOreHHbIX Yrne-
POACOAEPALLMX COEAUHEHUIA AOMXHO PaccMaTpMBaTbCA KakK OAMH M3 3TanoB
Ha 3BONKLUOHHOM MyTW yrnepoga B npupoge. MNoctynneHue 6ONLLWIOro Konw-
YecTBa BYNKaHOrMeHHOro opraHuveckoro BewecTBa B 6Guocdepy (kKoTopoe
exerogHo cocvasnAetr okono 10° T) no3BONAET paccMaTpvBaTh BYNKaHW3M
K3aK MOLLHbIA NPUPOAHbLIA haKTOp, KOTOPLIA MOr OKasaTb 3HauyuMTenbHOe BNUA-
HWe Ha TaKue Mpouecchl, Kak HedTeobBpasOBaHWE M BO3HUKHOBEHWE >KU3HW.

B cBA3KM € 3TUM MOXHO NpeanonoXutb, 4TO HedTH, HOPMUPOBABLUWECA
B BYNKaHMYeCKW aKTWUBHbIX palioHax, WMerT ABOMCTBEHHYH XWUMUYECKYH
NPUPoAY, T.e. comep>kaTt, HapAAY C BWMOreHHbIMW KOMMNOHEHTaMK, HEKOTOPYHD
(Nnoka Konu4YecTBeHHO He ONpeaeneHHyw) 4acTk U HeBUOTreHHbIX, TOYHee BY”-
KaHOT eHHbIX COBAMHEHUWH,

Ecnm paccmatpuBaTh »M3Hb Kak OAWMH M3 3TanoB 3BONKUMKM yrnepoaa, 1o
Ha OCHOBaHWKW YyKas3aHHOro (HakKTopa MOXHO YTOYHWUTb WCTOYHWUK COEAWMHEHWH,
NONOMXKMUBLLUMX Hayano 3Tany XMMWYeCKOW 3BONOUWKU Ha 3emne, KOTOpaA npu-
BENa K BO3HUKHOBEHMIKO XW3HW. ABneHwe o6paszoBaHWA NpeabuoNoruYecKux
coeavHeHnid B BonbwMx macwrabax B CBA3M C BYNKAHWYECKMMM NPOLECCaMK
NO3BONAET MNPeanONOXWTb, 4TO MMEHHO B paloHax akTUBHOrO BYNKaHuM3ma
6epeT Hayano npouecc A06WONOrMYeckon 3asoniouun Ha 3emne [43]. Takom
B3rnAjA MOXHO paccMaTpuBaTe Kak fAanbHeillee pa3BuTue Marvepuanu-
CTUMECKOW TeOPUM NPOMCXOXAEHWA MXW3HW, paspabaTbiBaeMoOW LWKONOW aka-
nemuka A.WN. OnapuHa.

B 3akniwoyeHve cneayer OTMETWMTb, 4TO B3aMMOCBA3b TAaKUX NPUPOAHLIX
ABNEHWNA, KaK BYNKaHM3M, BO3HWKHOBEHWE Xu3HW WU oB6pa3zoBaHue HedTw,
MOX¥HO CXeMaTu4ecKu uaoSpaamb B cneayrwouwem Buae:

l———— BynkaHuam —1

Bo3HUKHOBEHUE HN3HW O6pa3zosaHue HedTi
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B Heckoneko pacwupeHHOM Buge 3Ta 3aBUCMMOCTE Mexay 06beKTamMu u30-
6GparkaeTcA cneayowen CXemMoi:

MporonnaHeTHoe obnako —— nNnaHeteaumanu —— 3eMnA ——

—— BynKaHbl —* OCapOYHaR Tonwa —— HedTb

— Guonoruyeckune 06bveKThI



JIMTEPATYPA

10.
11.

122

. Bunozpados A.[1.,

. Bunozpadoe A.[].,

. Anexceesa T.A., Tennuyxkaa T.A. Cne-

KTpothnyopoMeTpuyecKne MeToAbl aHa
nu3a apomaTuyecKux YrnesoAOPOAOB
B NPUpPOAHbLIX U TeXHOreHHbIX cpeaax.
N.: Tnapomereown3nar, 1981. 216 c.

. bubuxoea E.B., KupHoioea T.H., Ma-

xapoe B.A. CBUHUOBO-M3OTONHOE WM3y-
YeHue 6a38nLTOB BONBLWOro TPEWMWHHO-
ro TonBaumHcKoro uasepxeHun 1975~
1976 rr.— BynkaHonorua v ceicmo-
noruA, 1979, N°2,c.77-84.

. bondapee B.b., [MopwHes H.B. Konu-

YeCTBeHHLIA aHanu3 nNPOAYKTOB Tep-
MUYECKOr0 CruMNTe3a, MOQenupyiouiero
BYNKaHWYeCKO® u3sepXeHue, rasoxpo-
Marorpapuyeckum metoaom (cucTema
CH,—-H,0). — OAH CCCP, 1980,
T.252,N°2, c.455—-458.

. Booasixun I.71. YrnepoawcToe Bewe-

cTBo meteoputoe. M.: Hayka, 1967.
270¢c.

. Bunozpadoe A.[1. 30HHAA NnasBKa kak

MeToa W3y4eHuA HeKOTOpbLIX pagw
anbHbIX Npoueccoe B 3emne. — Meoxu-
muA, 1962, N° 3, c. 269-270.
Kponortoea O.4.,
Yerunoe B.M. Bo3MOXHbIE WCTOYHMKMK
yrnepoaa nNpPupoAHbIX B8nMasoB no
M30TONHBIM AdHHBIM C'?/C'?.— leo-
xumMuA, 1965, N° 6, c. 643—651 .
Kponorosa O.H4.,
Bdoesikur I.[1., lpurenxo B.A. W3o-
TONHBIA COCTAB pa3nuuHbix a3 yrne
POA2 BLICOKOYrnepoaAnCTbIX MEeTeopu-
T08. — leoxmmun, 1967, N° 3, c. 267—
273.

. Bolitrkeeuy I.B. Xwumuueckan 3sonior

uuA ConHeuHOW cuctemel- M.: Hayka,
1979.46¢.

. Bodrkeauy .B. OcHoBBI Teopuu Npo-

ucxoxaeHuA 3emnu. M.: Heapa, 1979.
136 c.

Boponyoe-Bensamuroe B.A. O4epku o
BceneHHol. M.: Haywa, 1964. 552 c.
lanumoe 3.M., Kooduwa J1.A., [ere-
panosea B.H. BHYTpumMOnexynApHoe
pacnpeaenedue w30TONOB  yrnepopa
KaK KpWTepui GUONOrMYecKOro W He
BuonoruyecKoro NPOUCXOXAEeHUA Opra-
HU4YeCKUX coeauHeHuin. — [eoxumunA,
1976, N°1,c.11-16.

12.

13.

14.

15.

16.

Ui

18.

19.

20.

21.

22.

lepmarog A.M. O BO3MOKHOM YuacTum
OpPraHWYecKoro BewecTBa B reoxu-
MUYECKUX NPOL eCcCax, COBepPLIBIOLMXCA
B8 06nacTAx HoBelwWwero W COBpemeH-
HOro BynKaHWnm3ma. — Tp. J1a6. synka-
Hon. AH CCCP, 1961, Bbin. 19,
c. 165—182.

lropoxoe B.K. CopbunoHHbie cBOWCTBE
CBeXero BYNKaHW4yeckKoro nNenpna. —
Bron. BynkaHon. ctaHuue, 1977, N° 53,
c.90-91.

lpebeHuwjuxos U.B. XnMuyeckue peak:
UMM Ha NOBEPXHOCTH CHNUKAETOB M MX
3HaveHne AnA  TexHuku. — U3e. AH
CCCP. Ota. TexH. Hayk, 1937, N° 1,
c.12-24.

Tywernko U.M. MNennsl cesepHoin Kam
HaTKM W ycnoBwA ux 06pasosaHuA,
M.: Hayka, 1965. 136 c.

MNywexxo U.A. N3sepkeHnA BynkKaHos
mupa. M.: Hayka, 1979.476 c.

T. Aaeeru, A. Mepzeli. AMUHOKUCNOThI,
nenTuasl, 6Genku. M.: Mup, 1976.
237 c.

Xuenwx K0.H., Mandenswram C.J1. O
TemMnepaType MONHWA W Cune rpo-
Ma. — XypH. 3KCnNepuM. U TeopeT. du-
auku, 1961, t. 40, BbIN, 2, c. 483—
487.

3emuyoe A.H., TpoHs A.A., Mapxu-
Huh E.K. 06 3neKTpu4eCKWX paspApax
B NENNOBO-Ta30BbIX TyY4ax, BO3HUKE
OWMX NpY BYNKAHWYECKMX W3BepXKe
HUAX. — BON. BYNKEHON. CTaHUMW,
1976,N°52,¢c.19-23.

3eikuH B.H., lModknetvos H.E. O pa
UMOHBNbHBIX cnocobax MCNoNL3oBaHWA
caxanuHckon HedTw. — U3s. CO AH
CCCP. Cep. obwecte. Hayk, 1970,
N°6.88iN.2,c, 112-116.

HnsHuykud A.0., Benuukud I"A., Wa-
630 J/I.M. O kaHueporgHHOM NONUUMK-
NnUYeCKOMm yrnesopopoge BeHz (a) -nu-
pede B BbiBpocax BynkaHos.— [lAH
CCCP, 1975, 1. 225, N° 1, c. 214-2186.
HnsHuuykud A.f1., Msunsduc B.K0., Mu-
weHko B.C., lifa6ad /.M. O ponu syn-
KaHOB B8 (hOpPMUPOBaHUW MNPUPOAHOro
YPOBHA KaHueporedHeIX Belwects. —
AAH CCCP, 1977, 1. 234, N° 3. c.
M7-721.



23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Hnsmuyruid A.,  Burozpados B.H.,
PabyyH B.K., Muuwernxo B.C., [auns-
duc B.10., Yeprernskuld B.M., Benuy-
wkul IA., Wa6ad /TIM. Oner petpo-
cNeKTUBHOMO W3yuyeHWA KaHuepored-
Horo yrnesopopoaa Ben3 (a)-nupena
6uocthepe. — JAH CCCP, 1979.
T. 245, N° 1, c. 254-257.

Kanuxko M.K. MNpobBnemsl Hedreraso
HocHocTu Boctoka CCCP/Moa pea.
A.A. Tpobumyka, M.: Hayka, 1967.
25 c.

KenuHko M.K. HeopraHuwueckoe nponc
xowaeHve HedTn B CBETe COBpeMeH-
HbIX N8HHBIX: (KPUTUYECKUW aHanu3) .
M.: Heapa, 1968. 336 c.

KamepoH A.I. TeopuA NPOMCXOXAEHUA
W npupopa BceneHHon, — B kH.: Oc
HOBblI KOCMWYecKOW 6uonorMu W me-
anumHel/Noa pea. O.F.lMasedko, M.
KaneBuH. M.: Heyka, 1975, 1. 1.
45¢.

Kanverro /1.H. O ectecTBeHHOM CHH-
Te3e YrNespaOpPOAOE B 3EMHOR KO-
pe. —Tp. BHUIPW, 1963, suin. 212,
c. 41-58.

Kucenes A.B. YneneHaR NOBEPXHOCTL
ancopbeHToB pa3HOA CTPYKTypbl, — B
KH,: MeTtoabl WCCNenOBEHUA CTPYK:
TYpbl BLICOKOANCNEPCHBIX U NOPUCT bIX

ten.M.: Wag-so AH CCCP, 1953.
164 c.
Knep M.M. Mpu6nunKeHHO-KoNUYe-

CTEBeHHbIA CNeKTpanbHbIA aHANWM3 MU~
HepanLHOro ChipbR, OCHOBAHHBIA Ha
ocnabneHuu MHTEHCUBHOCTK CNeKTpant-
HbIX NUHWWA Ha Tpu nopRaka: Kpatkoe
pykosoacteo. M.; [ocreontexw3nsT,
1959. 58 c.

Koeanes [.H., Kyrtsiee @.Il. Ouenxa
TeMNepaTypHbIX YCNOBMA B MOLWHbIX
nennoBo-ra3oBeIx CTpyAXx Ton6auuH-
ckoro wisepxeHuA 1975 r. (Kamuar-
Ka) No CcTpyKType BYNKEBHUYECKWX
6om6. — AAH CCCP, 1977, 1. 237,
N°5,c.1171-1174.

KonecHuxoe M.[1., Ezopos M.A. MNop
PUPUHEI B HOBEHUNBHOM BYnKaHuue-
ckom nenne. — AH CCCP, 1977,
T.234,N°1, c. 219-222.

KonecHuxoe M.[1., Ezopos U.A, AbBuo-
reHHbIW CcMHTE3 MONEKYNAPHbIX KOM
NNeKCOB M3 aMUHOKMCNOT u nopdm-
puHoB B ceA3n ¢ npobnemoi pobwo-
noruveckoin ssontoummn. — AAH CCCP,
1978, 1. 238, N° 6, c. 1483-1486.
KonecHuxoa M.I., Boporoasa H.H.,
Ezopoe H.A. Metannonopdmpuhel
Nepuned B nNPOAYKTax wW3BepXeHuA
synkawoe. — [1AH CCCP, 1979, 1. 247,
N°3,c.749-752.

Kopwurerud 4.C. MNpobnema cnunu-
TOB M rmnoTe3a Tp!HCBanDpHJBU.Hﬂ
B CBeTe HOBbIX OKeaHONOru4YyeckKux
M BYNKAHONOrMYeCKuXx A8HHBbIX. — MGH-
AH CCCP. Cep. reon. 1962, N° 9,
c.12-17,

35.

36.
37.

40.

41.

42,

43.

45,

47.

49,

. Mapxunun E.K.,

Kpasyoe A.H., bobpos B.A., Kponoro-
ga 0.M., Mapxuwun E.K., [lodxkner-
Hoa H.K. W3otonwWeid cocTas yrnepo
A8 ra308 ¥ OPraHUvYecKux coeauHeHni
B HBeHWNBHOM METEPWane BYNKAHOB
Kypuno-Kam4atckoi BynkaHnyeckon
ayru. — MeoxumuA, 1979, 10, c. 1554—
1559.

Kpurnoe E.J1. MeTeopuTui. — B KH.:
BC3. 3-e u2a. c. 149—-151..

JleGedeae H.H. XMMWA W TeXHONOrMA
OCHOBHOMO OPraHuYeckoro u Hedre
XWMMYECKOro cuHTe3a. M.: Xumwun,
1971. 66.

.Jleeaun B.KH0. Opradnyeckue coeaw-
HevuA 8 ConHeyHol cucteme. -
B kH.: MMpo6neMbl NPOWCXOXAEHWA
Hedtn. Kues: Hayk. aymka, 1966,
220 c.

. Jleaun B.10., Cumorenxo A.H. 3emna

cpeaM nNbiNKM M
1973, N°4. 7 c.
Mapzynuc M.A., MpyHdens N1.M., la-
puna E.J1. NMnasmoxvMMU4YecKWn CUH-
783 aMMHOKMCNOT C MCNONb3I0BAHNEM
asota. — fan, CCCP 1980, 7. 251,
N° 3, c. 639—641.

MapxurnuH E.K. Pons Bynkauuama 8
hopMUpOBaHMM 3eMHOW Kopsl. M.:
Hayka, 1967, 238 c.

Mapxuhur E.K. TlpeaBuonoruveckue
COBAMHEHMA B Nenne BynkKaHa, -—
MNpupopa, 1974, N°8, 78 c.

Mapxurur E.K. Bynkausl w »XW3Hb.
M.: Meicns, 1980. 200 c.

Modxnernoe H.E.
Asnenne oBpazosaHuA npeabuonoru-
YECKWUX COEAMHEHWI NP W3BepXeHun
synkaHa Ton6auwk. — [aH, CCCPR
1977, v. 235, N 5,c. 1205-1212,
Mapxurnur E.K., [Modxknervoe H.E.
Yrnesoaopoabl ¥ APYrUe CROXHbie
OpraHM4yecKne COEAMHEHUA B BYNKaHu-
yeckux npoaykTax. — MeonorwA W
reogmanka, 1978, N° 12, 21-31.

kamHein. —Mpupoaa,

. Mapxunun E.K., [lodxknernos H.E.,

36pyesa A.M. AMWHOKWCNOTbI, yrne
Bbaopoabl M ApYrMe OpraHvyeckue
COBAMHEHWA B HBEHUNLHOM BynKa
HuyeckoM nenne. — [lan., CCCP,
1976, 1. 222, N° 6, c. 1438-1440.
Mapxurtur E.K., ¥Ypaxos B.A., [lod-
KnerHoe H.E. KOMNOHeHTbI mMarmarti-
YECKOrO ra3a, WCXOAHbIe ANA CUHTE
338 NpeabMONOrMYECKUX  CUCTEM. —
Oaw CCCP, 1978, 1. 241, N°1, c. 231—
234,

Mapxuwurn E.K., QHQonzewoea I1.C.,
Padrxeeuy P.O., Wyrosa [.C. Men-

Nnel BynkaHoB Anana (MasepxeHwe
1972 r.) w TATA (naBepwenne
1973 r.) — B kH.: Marmoo6pasosa
HWE W ero OTDBN(BHMQ BYynKaHW-
yeckom npouecce. — M.: Hayka,
1977, c. 57-59.

Mapxunun E.K., Ypakce B.A., [lod-
knerHoa H.E., Movomepea B.B. a3ei

123



50.

S1.

52.

653.

54.

55.

58.

59.

60.
61.

124

6a3aneTOBLIX NaBOBbIX pexk To6ayH-
CKOr0  TPEWWHHOTO  W3BEpPKeHWA
1975—-1976 rr. — B ku.: leonorm-
YECKME W reodM3nyecKue AaHHbIE O
Bonbwom TpewuHHoOM TonBayuHCcKOM
n3sepkeHun 1975—1976 rr. M.: Hay-
ka, 1978, c. 112-116.

Mapxurun E.K., Avuxees K.A., pan-
Huk B.M., pabkos B.K. u Op. W3-
BepXeHue BynkaHa TATA Ha Kypune-
cKux ocTposax 8 wwone 1973 r. — MNeo-
norvA u reodwuanka, 1974, N° 10,
c. 20-31.

Myxun A.M., llonomapee B.B. Cun-
TEH3 W 3BONKUWA OPraHWMYecKoro
BeulecTea B8 BynKaHax W ruapoTtep-
Mmax. — B kH.: [mapotepmansHbii
npouecc 8 06NacTAX TeKTOHO-Marma-
TMYECKOW paeATensHocTw. M.: Hayka,
1977, c. 104—-110.

Myxun JI.M., Bacunsee B.H., [MoHo-
mapee B.B. OBGHapyeHwe UMaHWUCTO-
ro BOAOPOAE W ero NPOW3BOAHBLIX B
paiioHax aKTWBHOrO0 ByNKaHW3IMa. —
Oaw CCCP, 1974, 71, 215, N° 5,
1253—1254.

Myxun J1.M., Bondapee B.5., Kanu-
MuvenHxko B.W., Cacgoroea 3.H., Mer-
penxko K.C. CuHTE3 OpraHuyeckux
COBAVHEHWIA B YCNOBUAX MOAENWUPYIO-
WHMX BYNKAHWYECKYHD ABATENBHOCTh, —
Aaw CCCP, 1976, 1. 226, N° 5,
c. 1225—-1228.

Medrweidn B.I. Yrnesopopoabl —
HaCbIWEeHHbIE, HEHAChbIWEHHbIE M apo-
maTtuveckue. — B KH.: Opranuveckan
reoxmmua, J1.: Heapa, 1974, 232 c.
HoBbie MeTOAbI MCCNEROBAHWMA TyMW-
HoBbiX Kwucnot/Moa pea. M.6. Ena-
kosa. Bnaausoctok: Hayka, 1972.
135c.

. Onapun A.HA. TpovcxoxaeHWe Xu3-

67,

Hu. M.: Mock. pabouwnii, 1924. 70 c.
Onapun A.H. TeopeTuueckue U 3K-
CNEepMMEHTanbHLIE NPEeAnOChINKK 3IK-
sobuwonoruu. — B kH.: OcHOBbI KOC-
Muyeckoit  Buonoruum  m meauum-
Hoi/Moa pea. O.I. MNasenxo, M. Kans-
BuH. M.: Hayka, 1975, 7. 1, ¢. 317—
3565.

OrpouwjeHxo B.A., Bacunsesa H.B.
Wayuenne ancopbunu Hykneoawa-doc-
datoB Ha NOBepPXHOCTW 6a3ansTOBO-
ro wnaka. — fan CCCP, 1976, 1. 229,
Ne 3, c. 749-750.

Mununewko B.11., [Mornomapes B.8.
BsaumopercTBue BbICOKOTEMNEPaTyp-
HOW MapoBO3AYWHOR CMecH C naea-
MM M Wnakamu BynkaHa Ton6a-
WK. — BynkaHonorua u ceAcmono-
ruR, 1979, N° 5, c. 37-43.
ModknerHoe H.E. Hedtu CaxanwwHa.
M.: Hayka, 1967. 216 c.

Modknernoe H.E. Coctas xumuue-
CKUX 3NEMEeHTOB [AOHHBLIX O0CaAKOB
HEKOTOPbLIX  PaAOHOB Bepuurosa,
OxoTcKoro m PununNnNuHCKoOro Mopei u

62.

63.

65.

67.

69.

70.

71.

72.

3.

74.

Tuxoro okeaWa. — B kH.: Bonpocei
WccneaoBaHWiA  BewecTea Ccesepo-3a-
nagHoro cexTopa TuXOro OKeawa.
Bnaausoctok, 1975, c. 34 (Tp.
CaxKHWW; Bein. 35).

ModxknetHoe H.E. O xumuueckon
npupoae BMONOTMYECKN aKTUBHBIX Be-
WeCTB CaxanuHCKon HedTu. — B KH.:
Bonpockl MccneaoBaHni BewecTsa ce-
BEpO-3aNaAHOro  cextTopa Tuxoro
oxeana, Bnaagwsocrtok, 1975, c. 84
(Tp. CaxKHWW; Bein. 35).
Modknernoe H.E. WccnepoBanue co-
CTB2 XMMUYECKUX 3NEMEHTOB W Opra-
HUYECKMX MNWIMEHTOB [AOHHBLIX OCaA-
KOB HEKOTOPbIX panoHoB QXOTCKOro,
BoctouHo-Kutanckoro v ®ununnuu-
ckoro wmopein. — B kH.: Bonpocsl
WCCNeAOBaHWIA BellecTsa Ccesepo-3a-
nagHoro cexkTopa TWUXOro okeada.
Bnapgueocrok, 1975, c. 24 (Tp.
CaxKHWW; Bein. 35).

. ModxknerHoe H.E. O deHonorene —

WCTOYHMKE NPUPOAHLIX aHTUO KUCNNTE-
nel, COASPXALWMXCA B CAXANWHCKOM
HedTH. — XWUMHMA W TeXHONOrWA
Tonnue u macen, 1976, N°4, ¢. 17-19.
ModknetHoe H.E. AMWHOKWCNOTSI
Hedre Caxanuna. — Meoxumun, 1976,
N°12, c. 1893—1895.

. MoxrHamnepyma C. [MpoucxoxaeHue

wu3nu. M.: Mup, 1977. c. 32
Moxomapes A./M. MeToabl XUMUYECKO-
ro adanusa cunukaTHelx W Kapbo-
HaTHbIX TOpHbIX nopoa. M.: Hayka,
1961. c. 414,

. Movomapee B.B., Bypkoea B.H., Ce-

pebpanHuxkoea 0.B., Turoe B.H. K
METOAUKE V3BNEYEHUA BYNKAHOTEHHO-
ro opravwyeckoro sewectsa. — leo-
XxumuA, 1979, N 5, ¢ 792-—
794,

Paguy M.I., Knumos J1.B., Conoss-
ee /[.C. DoxkembBpuiA BoctoyHoil AH-
TapkTMasl. M.: Heapa, 1965, c. 970.
Padyenko O.A. Feoxummnueckue 3aKo-
HOMEPHOCTH pa3meLleHnA HedTeHoc-
Hbix o6nacTted mupa. Jl.: Heapa,
1965. c. 314.

Pazymoe H.B. XWmuueckan npupopga
BCTECTBEHHbIX MHIMBUTOPOB HedhTH. —
Hedr. x03.-80, 1948, N° 5, c. 37.
Pybuxn A.5. Tlouck w uccnegoBaHwe
BHE3eMHbIX (OpPM X13HKW. — B KH.:
OcHOBBI KOCMWYECKOW 6uonoruu w
meavumnHsl/ Noa pea. O.F. lMasexko.
M. Kaneeun. M.: Hayka, 1975,
1. 1, c. 355—390.

PyxoBOACTBO MO aHanusy GUTyMOB w
PaCcCeAHHOro BewecTsa ropHbIX no-
poa/Moa pea. B.A. Ycnewckorp,
K.®. Poauonosow u ap. J1.: Heppa,
1966. 316 c.

Pynenxo O.I1., Toxkapes [1.U. At-
MocepHo-IneKTpuyeckue 3pdexTsl
Bonsworo TpewwuHHoro TonBaynHcKo
ro wW3BepyeHuA B8 uone—okKTAGpe



5

76.

i

78.

79.

BO.

81.

82.

83.

85.

87.

88.
89.

1975 ropa. — Bwon. Bynkanon, cran-
uui, 1978, N° 56, c. 96—-102.

Pynenxo O.f1., Toxapee [1.H., Qup-
croe [1.[1. OnekTpUYecTBO ByNKa-
HoB. — Bon. BynkaHwon. craHuumi,
1876, N*52,c. 1].

Coborosuy 3.B. Kocmuueckoe sBe
wecrso B 3emHoW kKope, M.: Atom-
n3paar, 1976. 160 c.

Cysopoe A.A. Ctpoenme KwHO-OxoT-
CKOro CexkTopa MepexoaHoW 30Hbl
no AaHHbIM rNyBUMHHOro CeMCMUYECKO-
ro 3o0HAvMpOBaHMA: ABTOped. AwWC. ...
KaHa. reon. Hayk. Hosocubupck,
1971. 20 c.

Tapan 0.A. O KaTanuTUYeCKWUX CBON-
CTBax W3BEPXKEHHbIX Nopoa. — Bynka-
HonoruMA u cedicmonoruA, 1980, N° 5,
c. 89-93.

Ten Xax Myw, Kysaxuwa T.4. O po-
ne OpraHMYecKUx COBAMHEHMIA MWUK-
pocnopsbl B BYNKaHWYECKUX NENNax.—
Oan CCCP, 1. 231, N° 1, c. 232-235.
Tennuykan T.A. KsazunuHehuatsie
CNEKTPbl NIOMWHECUBHUMW KaK MeTon
MCCNeaoBaHWA CNOMHLIX MPUPOAHBIX
opraHuyeckMx cmeceir. M.: W3a-eo
MrYy, 1971. 78 c.

Tpodumoea 0.C., Conoxerixo [1.11.
Konu4ecteeHHoe onpeaeneHve copep-
EBHWA BMUHOKWUCNOT C nomouwbo By-
MaxxHoW xpomatorpacuu: (Metoau-
Ka) . HoBocubBupck: UH-Ta uutonorum
v revetuku CO AH CCCP, 1967.42 c.
Ympuxuna A.B. ABWOreHHbiW cuHTE3
nopcdupuroe. — B kH.: MpoBnemsl
BO3HWKHOBEHWA W CYLUHOCTWM KM3HM.
M.: Hayka, 1973, c. 73—79.

Qupcroe .71, Adywkun B.B., Crop-
veyc A.B. YpapHO-BO3AylWHbIE BON-
Hbl, conpoBoxaaswue Bonbwoe Tpe-
wuHHoe TonBayuHckoe — masepxke-
Hue. — B KkH.: Meonoruyeckue u reo-
PU3IMYECKUE [aHHble o Bonswom
TpewMHHOM TonbBaynHckom wasep-
weHwn 1975—-76 rr. M.: Hayka,
1978, 187 c.

. ®nopoeckan B.H., Tennuyxkar T.A.,

Mapxurun E.K., [ModknerHoe H.E.
MonuApepHbie apeHsi B MNPOAYKTax
ByNKaHU4YeCKUX wiBepeHuin. — [an
CCCP, 1978, 1. 240, N° 1, c. 221-222.
Qokc C., Jose K. MonekynapHaa 3so-
MIOUMA W BOBHUKHOBEHWE KWIHM.
M.: Mup, 1975. 339

. Yexanwx 3.5. HedTb BepxHed maH-

M 3emnu.
1967. 256 c.
enunzton [MOw. Opravvyeckan reo-
xMMuA. — B kH.: Opradumyeckan reo-
xumuA. I.: Heapa, 1974, 488 c.

Omar M. Monuua. M.: Mup, 1972.
327 c.

Anderson R., Bjornson S., Blan-
chard D.C., Kathman S., Hughes J.,
Jonasson 8., Moore C.B., Survilas H.J.,
Vonnegut B. Electricity in volcanic

Kwea: Hayk. aymka,

2

92.

3.

94.

95,

97.

99.

100.

101.

102.

clouds. — Science, 1965, wvol. 148,
N 3674, p. 1179-1189.
. Blanchard D.C. Charge separation

from saline drops on hot surfaces. —
Nature, 1964, vol. 201, N 4925,
p. 1164—-1166.

Clark R.C., jun. Occurence of nor-
mal paraffin hydrocarbons in nature.
Techn. Rep. Ref. Woods Hole (Mass.):
Oceanogr. Inst., 1966.

Harada K., Fox S.W. The thermal
synthesis of amino acids from a hy-
pothetically primitive terrestrial at-
mosphere. — In: The origins of pre-
biological systems and of their mole-
cular matrices. N.-J.: Acad press,
1965, p. 187—-202,

Hatakeyama H. On the disturbance
of the atmospheric potential gra-
dient caused by the eruption smoke
of the Volcano Yakeyama. — J. Geo-
magn. and Geoelec., 1949, vol. 1,
p. 48—51.

Hodgson G.W., Lennon K.D., Hol-
mes M.A. Porphyrines in lava samples
from the 1969 eruption of the Alae
crater of Kilauea Volcano, Hawaii.—
In: Geol. Soc. Amer., Annu. Meet.
Atlantic City, 1969, p. 8—12.

Livshitz L.D., Bolkhovitinov L.G.
Weak shock waves in the eruption
column. — MNature, 1976, vol. 267,

N 5610, p. 420—421.

. Markhinin E.K., Podkletnov N.E. The

Phenomenon of Formation of Prebi-
ological compounds in volcanic pro-
cesses. — Orig. Life, 1977, vol. 8,
N 3, p. 225—235. ;
Miller S.L. A production of amino
acids under possible primitive earth
conditions, Scienc, 1953, vol. 117,
N 3046, p. 528—529.

Miller S.L. Production of some or-
ganic compounds under possible pri-
mitive earth conditions. — J.-Y.:
Amer., Chem. Soc., 1955, vol. 77,
N 9, p. 2360.

Muenow D.W. High temperature mass
spectrometris gas-release  studies of
Hawaian volcanic glass: Pele’s tears. —
Geochim. et cosmochim. acta, 1973,
vol. 37, N 6, p. 1661—-1561.

Oré J. Stages and mechanisms of
prebiological organic synthesis. — In:
The Origin of Prebiological Systems
and of their molecular mafrices Ed.
SW. Fox. N.-X.: Acad, press 1965,
p. 156.

Ponnamperuma C. Abiological synthe-
sis of some nucleis acid constituents.—
In: The origins of prebiological Systems

and of their molecular matrices.
N.-Y.: Acad. press, 1965, p. 221—
242,

Ponnamperuma C., Pering K. Pos-

sible abiogenic origin of some na-
turally occuring hydrocarbons. — Na-

125



103.

104.

105.

ture, 1966, vol. 209, N 5027, p. 879—
982.
Podkletnov N.E., Markchinin E.K.

New Data on abiogenic sinthesis
of prebiological compounds in vol-
canic processes, — Orig. Life, 1981,

vol. 77, p. 303-315.

Robinson R. The duplex origin of
Petroleum. — Nature, 1963, v. 199,
N. 9889, p. 113-114,

Schwartz A.W. Prebiotic Phosphory-
lation-nucleotide synthesis with Apati-
te. — Biochim et biophys. acta, 1972,
vol. 281, p. 477.

106.

107,

108.

Shapley H. View from a Distant
Star. N.-Y.. Basic Books, 1963.
282 p. i

Stidger A. Vulkanische elektrizitat und
verwandte gebiete. — Gerlands Beitr.
Geophys., 1927, Bd. 16, S5.277-
328.

Vallentyne J.R. Two aspects of the

Geochemistry of amino acids. —
In: The origins of prebiological systems

and of their molecular matrices/Ed.
S.Fox. N.-Y. Acad. press, 1965,
p. 105-126.



OrMABINEHUE

IWEBVMCHIOBME i i icv = 25 s a i sigtelio sl alid & & & & & = @ 3 5 b SUEERSIEE 3 G0 3
=] = 1 = 5
FrMABA I

COCTAB BYNKAHOrEHHOro OPrAHMYECKOINo BEIWMECTBA .......... 10
DEPEKT MCCRBACRANMA. = '« & s 1o G Syelseita) Gl & a1 o1 & @ % 3 (0 4 & feaireite sl o B o 1 oy & 10
MeToanKa UCCNeaOBAHUA M PE3YABTATBE . « v < 4 v o v o s v v v m e e e e e v w0, 11

rnABA Il

NnYTW OBPA30OBAHWA BYNKAHOMEHHOrNo OPrAHMYECKOrO BEWE-

e F L et S P 69 1 0 ) e 0 ) O Gl £ ) 2 G e M S GO AT B G G 50
Mpupoaa yrNepoacofepKalMx COeAUHEHUN, OBHaPYXEeHHbLIX B NpoAyKTax
BYNKEHUYECKMUX U3BEPMEBHMIA . . . . . . v o v v aa oom oo s s e e m e e s ... B0
BynKaHW4ecKWiA NpoUect — reHepaTop OPraHu4ecknx coeaudenwia . .. .. . .. 59
MNpoTonnaseTHoe 06MaKD Kak BO3MOXHbIM MNEPBOMCTOMHUK BYNKaHOrEHHO-

FO OPraHN4YeCKOTO BELWBCTBE . & « a & o s & s o s o « o 8 & s @ s e = ¢ o o o & s o » 4 82
rnABA il
PONb BYNKAHWU3MA B NPOUECCE HE®TEOBPA3OBAHMA ... .... . .. 85
FMMABA 1V
PONb BYNKAHWU3MA B BOC3HUMKHOBEHMM XW3HWK . . ... ....... ... 109
SAKIMOMEHME . i < <505 e s o 6 €6 4 6 & 5 5 e o eleieisie o o o 5 2 5 5 3 G 4L is]

AMTEPATYPAT & 0020 Giaiiiiina) o = o o e s ix i ia) ) sl e) e v m i me ) e e v v HO2



Hukonai Eesrensesny NoaxnetHos
BYNKAHOIEHHOE OPFrAHMMECKOE BEWECTBO

YTeepxoeHo K nevaru
Hucruryrom synxaronozuu JBHU AH CCCP

PepaxTop T./0. Maperura
Penaxtop uapatensctea O.M. Banwokoea
Xyaowxnuk 3.A. Jopoxoss
XypoxecTseHHbI pepakTop f1.B. KaGaroea
Texuunueckui pepaxtop M.K. CepeauHa
KoppekTtop O.A, PaaymeHko

HaBop BrinonHeH B U3naTensciee
Ha HabopHo-NeYaTalWhx aBTOMaTax

VB N° 28294

Noanucano Kk newatn 28,12.84. T — 22633
®opmar 60 x 901/16
Bymara odcetHan N° 1, MapHuTypa YHusepc. Mevats odceTHan
Yen.neu.n. 8,0 Yen.kp.-orT. 8,3. Yu.-u3g.n. 10,1
Tupax 600 3xas. Tun. zaxk, 2 206, Uena 1 p.50 «.

Manatenscreo "Hayka'’, 117864 'Cn-7
Mockea B-485, MNpodicowanan yn., a. 90
Opaera Tpyposoro KpacHoro 3namenu
1-A TMNorpacuA hapatenscrea “'Hayka"
199034, Menunrpaa 8-34, 9-a nuHuA, 12



B U3IATEJIbCTBE "HAYKA”
I'OTOBHUTCA K INEYATH KHHTA:

KOMIINIEKCHBIE
TECOU3IUYECKHUE HUCCIEAOBAHWUA
TEQJIOTHYECKOI'0 CTPOEHMSA

MECTOPOXITEHUIA
TEPMAJIBHBIX BOJL
KAMYATKH
B moHorpaguu mo reoduaHuecKMM JAHHBIM
HA MecTOPOXIEHMAX TepManbHbiX Bof KamMuatkH,
pudroBbix 30H Adpuxu, Hcnanpuu, Bynka-
Huyeckod pHenpeccud Taymo B Hosoit 3e-
nanmii, Jomuwe Bonpumx Teii3epoB  H
OPYTHX PpailOHOB MHpa H3MOXeHbl NpeAcTaB-
JIEHHA A8BTOPOB O peTHOHATBHOM KOMIUIEK-
ce HCCIEAOBaHMH (MArHMTO-, 3MeKTpo-, ceicMo-
pasBegKe) JUis BBIABJIEHHA MepCHeK THBHBIX
yuacTioB noyp OypeHHe pa3BeOUHBIX M 3KCIUIya-
TAUHOHHBIX CKBaXKHH.

%

«HAYKA»




