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ITpuponHsIii ra3 — cMech Ta30B, 00pa30BaBIIASCS B HEApaxX 3€MIIM IIPH aHA3POOHOM Pa3NIOKEHUH Op-
TaHWYECKHUX BemiecTs. [IpupoaHblil Ta3 MMPOKO UCIIONB3YETCsl KAK BHICOKOSKOHOMUYHOE TOTUIMBO HA 3JIEK-
TPOCTaHLUSX, B YEPHOH U LIBETHOM METAJLTYPIUU, HIEMEHTHOM M CTEKOJBbHOM MPOMBIIIJIEHHOCTH, B IIPOLIECCE
MIPOM3BO/ICTBA CTPOMMATEPHAIOB M ST KOMMYHaJIbHO-OBITOBBIX HY/I, & TAK)Ke KaK ChIPE JUIS ITOTYICHUS
MHOTHX OpPTaHMYECKUX coequHeHu. [Ipupoaabie ra3sl mpeacTaBieHbl B oCHOBHOM MeTaHoM — CHy (o 90 —
98 %). D10 camblif MPOCTOH 1O XMMUYECKOH opMyIe ra3, Topounii, OecIBETHBIH, Ierde Bo3ayxa. B cocra-
Be MIPUPOIHBIX Ta30B BeTpeuatoTcs takke ataH CyHg, atunen C,Hy, mpoman C;Hg, 6yran C4H,o u ero romo-
noru, ieaTad CsH;, u ero romornory, a Takxke Apyrue Bemectsa — Boxopoa H,, cepoBomopon H,S, azot Ny,
yraekucnsiii taz CO,, , pTyTh, MepkanTanbl RSH, nHepTHBIE ra3bl — TeMHid, aproH, KPUITOH, KCEHOH [2].
[TpuMepHBIT XUMAYECKHN COCTaB Psiia MECTOPOKACHUH TIPHPOTHOTO Ta3a MPUBEAEH B Tadmuie 1.

Tabnuma 1
XUMHUECKUI COCTaB T'a3a ra30BbIX MECTOPOXKICHHHA, 00. % [4]
MeCTOpO)KZ[eHI/Ie CH4 C2H6 C3Hg C4H10 C5H12 N2 C02
Cenepo- 98,9 0,29 0,16 0,05 - 0,4 0,2

CTaBpOIoOJIbCKOE

Ypenroiickoe 98,84 0,1 0,03 0,02 0,01 1,7 0,3

IIaTapikcKoe 95,58 1,99 0,35 0,1 0,05 0,78 1,15

Mensexbe 98,78 0,1 0,02 — - 1,0 0,1

W3 TabGnuipl BUJHO, YTO XMMHUYECKHH COCTAaB PAa3HBIX MECTOPOXKICHUIN OTIHYAETCs JIPYyTr OT Apyra.
KauecTBo raza kak SHEPrOHOCUTENSI 3aBUCUT OT COAEpKaHusl MeTaHa. [Ipu cozepskaHuu B ra3oBoi cMecH
3TaHa U JPYTHX YIIIEBOJOPOIHBIX M HEYTIIEBOJAOPOJHBIX Ta30B OT HECKOJIBKHX NPOIIEHTOB U 0o0Jiee MpupoI-
HBII ra3 CTAHOBUTCSI IECHHBIM XMMUYECKUM CBIPBEM.

[IpupoaHbIil Ta3 OTHOCUTCA K MOJIE3HBIM UCKOMAaeMbIM. [IpupoaHBIii ra3 B MIACTOBBIX YCIOBHSX (yc-
JIOBUSIX 3aJIETaHUs B 36MHBIX HEZIPax) HAXOAUTCS B ra3000pa3HOM COCTOSIHUM B BUJIE OTJIENBHBIX CKOIUICHUH
(Ta3oBBIC 3aNI€KM) WIK B BHJIE Fa30BOH MIANTKK HE(TETra30BBIX MECTOPOXKACHUI — 3TO CBOOOIHEIH Ta3, I100
B PACTBOPEHHOM COCTOSHHM B He(TH WIM BoJE (B IUIACTOBBIX YCJOBHSIX), @ B CTAHIAPTHBIX YCIOBHAX
(0,101325 MIla u 20 °C) — Tonbko B razoobpazHom coctosiHud. [To cBoeii cyTn He(Th C PACTBOPEHHBIM B
Hell ra30M Nogo0Ha ra3upOBAaHHBIM HAaIMTKaM. IIpy OONBIIMX IJIACTOBBIX AABICHUSAX B HEQTH pacTBOPEHBI
3HAUUTENIbHBIE 00BEMBI I'a3a, a MPH IaJAeHUH JaBJICHUS O aTMOC(EPHOro B mpouecce 100bYM He(Th aera-
3upyercs, T.e. Ta3 OypHO BbIAENIsIETCS U3 ra3oHeTsHOW cMecH. Takoil ra3 Ha3pIBaeTCs MOMYTHBIM. Takke
MPUPOJHBII Ta3 MOXET HaXOJUThCS B BUAE razoruzaparoB [l]. ['azormapaTsl — MOJNEKYyJIbl KOMIIOHEHTOB
MPUPOJHOTO ra3a, JaIle BCEro MeTaHa, «BCTPOCHHBIE)» B KPUCTAJUTMUECKYIO PEIIETKY Jbja. ['a30BbIi rugpat
o0pazyeTcsl IpH BBICOKUX JABICHUSIX W HU3KUX TeMIlepaTypax, HO3TOMY B HPHUPOJE BCTpedaeTcs JHOO B
ocaJkax ITyOOKOBOIHBIX MOPCKHX aKBAaTOPHH, OO B CYXONyTHOH 30HE BEUHOH MEp3JIOTHI, HA TIyOHHE
HECKOJIBKO COTEH METPOB HIKE YPOBHS MOpSI.

CTa0uWIbHBIH ra3oBblil KOHIEHCAT — MPOIYKT, BBIACISEMbIH U3 MPUPOIHOTO Ta3a, KOTOPBIN Mpe-
CTaBJIsIeT COOOH CMeCh KHMIKHX YIJIEBOJOPOJIOB, HMEIOIINX B MOJIEKyse Ooiee YeThIpeX aTOMOB yIJIepoza
(C). IIpoayxt, moiydaeMslil B pe3ysibTaTe KOHISHCALMHN IIPY CHIDKEHUHU JaBJICHHs W/WIN TEMIIepaTypHl rasa,
HA3bIBACTCS 2a308blli KOHOeHcam (HecmabunbHbiii). 1'a30BBI KOHIEHCAT (HECTAOWIBHBIN) COOEPKUT pac-
TBOpeHHBIE ra3sl psina C;-Cy.

B 3aBucuMOCTH OT copepKaHUsl ME€TaHa U APYTUX (TSKEIbIX) YIIIEBOAOPOIHBIX I'a30B METAHOBOTO
psina rassl gessrcs Ha cyxue (OemHbie) U kupHble (Ooratbie). K cyxuM OTHOCSTCS Ta3bl B OCHOBHOM MeTa-
HOBOro coctasa (10 95 — 96 %), B KOTOpBIX COJepKaHHE APYTHX TOMOJIOToB (3TaHa, MponaHa, OyTaHa U
MeHTaHa) HEe3HAUYUTENbHO (IoiH mporeHTa). OHu Oosiee XapaKTepHbI U YHCTO Ta30BBIX 3aJIeKeH, Ie OT-
CYTCTBYIOT HCTOYHHKHU OOOTaIICHUS UX TSDKEJIBIMU KOMIIOHEHTaMH, BXOJAIIUMHU B COCTaB HEPTH.
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Cexunst 10. CoBpeMeHHOE COCTOSIHHE U MPOOJIeMBbI €CTeCTBEHHbIX HAYK

JKupHble Ta3sl — 3TO Ta3bl C BBICOKAM COZIECPKAHUEM «TSDKENBIX» Ta30BbIX coennHeHui. [Tomumo me-
TaHa, B HUX COAEP’KaTcs JECATKH IMPOLEHTOB 3TaHa, IPOIaHa M Oosiee BEICOKOMOJICKYIISIPHBIX COCIUHEHNIH
BILUIOTH 110 Tekcana CgHys. JKupHBIE cMecn Oornee xapakTepHBI AJIsl MOMYTHBIX Ta30B, CONPOBOXKIAFOLIHX
HeTIHBIC 3aJICKU.

CocTaB IpHUPOJHOTO Ta3a ONpeAeseTcs YCIOBUSIMU €ro o0pa3oBaHus. B cOOTBETCTBUM ¢ 3THM IIpH-
POIHBIE Ta3bI OAPA3IEISIOT Ha TPU TPYIIIIHL:

1. T'a3p1, moOBIBaeMbIe M3 YUCTO Ta30BBIX MeCTOpOXxAeHWH. OHM MPENCTaBISIOT co00il CyxoH ras,
MPAaKTHYECKH CBOOOIHBIHN OT TSXKETBIX YTIIEBOIOPOIOB.

2. T'a3w1, moObIBacMbIe BMecTe ¢ He(PpTHIO. DTO (pr3myecKkast cMech CyXOro rasa, mpomaH-OyTaHOBOH
(hpakmmn (CKIKEHHOTO Ta3a) M Ta30BOT0 OCH3MHA.

3. I'a3p1, nOOBIBaeMBIC U3 TA30KOHAEHCATHBIX MECTOPOXKACHUH. OHHM COCTOST U3 CyXOro Tasa W XKHl-
KOT'O yTJIEBOJOPOIHOTO KOHAEHCATa. YTIIEBOJOPOAHBIN KOHAEHCAT COCTOUT M3 OONBIIOTO YHCIA TSKEIBIX
YTJIEBOJIOPO/IOB, M3 KOTOPBIX MOKHO BBIIENIUTH OCH3WHOBEIE, TUTPONHOBBIE, KEPOCHHOBBIE, @ MHOTAA U 00-
nee TshKeTble Macisiable ppakmun. Kpome toro, mpucytctBytoT Ny, CO,, H,S, He, Ar u ap.

4. VcKycCTBEHHBIE Ta3bl MOMYYAlOT M3 TBEPIBIX TOIDIHB (TOPIOYHE CIIAHIBL, OypBI YToNb) B Ta3ore-
HepaTopax, peTopTax, TOHHEIbHBIX W IPOYMX IeYax MPH BBHICOKHX TEMIIEPATypax, a MHOTZA M MPH TOBBI-
IIEHHBIX VI BBICOKHX HABICHUSIX.

CymectByeT KiIacCH(UKALUI W MHICKCALMS TPUPOAHBIX T'a30B IO COAEPKAHHIO MOJIE3HBIX KOMIIO-
HeHToB B.M. Crapocenbckoro, KOTopasi OCHOBaHa Ha TPeOOBaHMAX HMPOMBIINIIIEHHOCTH 10 MHHUMAJIbHOM
KOHLICHTPALMA KOMIIOHCHTOB, SBIISIOIIMXCS LEHHBIM XHMHYECKUM ChIpbeM. Cpemy HEeyIIeBOIOPOIHBIX
KOMIIOHEHTOB Ta3a B Hell yauTeIBaercs a30T (A), yriekucisiit ra3 (Y), ceposogopon (CB), a cpenu yrieBo-
opoIHBIX kKoMroHeHToB — MeTaH (H), atan (), Tsoxensie yraeBogopons (T) u xonpencar (K). B 3aBucu-
MOCTH OT TIPEJIENIOB MPOIEHTHOTO COJEPKaHMU KaKOro-TM00 KOMITIOHEHTa B Ta3e, OKOJIO €ro OyKBEHHOTO
nHAekca craButcs nugpa ot 1 no 4. Cocras raza o003Ha4aeTcsi CyMMOH HHIECKCOB. Hampumep, cocTas ra3os
ACTpaxaHCKOTO Ta30KOHJCHCAaTHOTO MECTOPOXICHHS OyIeT BBIPAKEH CICIYIOUIMM  HHAEKCOM:
M231T2Y4A1CB4K4. On o3Havaer, urto ra3 cogepxut Metana ot 30 mo 70 %, stana meHee 3 %, TSDKEIBIX
yrieBonopoaos 5-10 %, yraekucnoro raza 6omee 15 %, azora menee 3 %, cepoBogopona 6onee 1 % u KOH-
nencara 6omee 200 1/,

[TpuponHsIil ra3 He MMeeT IBeTa U 3amaxa. UToObl MOKHO OBIIO ONpPEAENUTh YTEUKY II0 3amaxy, K
HeMy Tepen mojaueii moTpeOuTesIM 100aBIsI0T OAOPAHT — BELIECTBO C PE3KUM CIEHU(DUIESCKIM 3aIIaxoM
(atummepkantan — C,HsSH mmn cmecs npupoassix MepkantadoB — CIIM — sTiuiMepKamnTad ¥ IpoIuiIMep-
kantad (C;H,SH)). Oto GecriBeTHAs )KUIKOCTH C OYCHb CHJIBHBIM OTBPATHTENBHBIM 3allaXOM, HAITOMHUHAO-
MM 3arax TyXJbIX adi. Jlrogum MoryT gyBcTBoBaTh 3amax CIIM mpu KOHIEHTpanusx omHa dacTh Ha 50
MHIUTHOHOB YacTeif Bosayxa. OH g00aBisercs B Magbix KomudectBax (16 r Ha 1000 M) K IPHPOIHOMY Ta-
3y, KOTOPBIN MCHOIB3YETCs U MPUTOTOBIICHNUS TUIIN M OTOIUICHHS, YTOOBI IPUAATh OOBIYTHO HE MMEIOIINM
3amaxa razaM JIETKO paclio3HaBaeMBIil 3alaX, CIYXallui HpeaynpexIeHrneM o0 OMacHOW yTedke rasza. B
MarucTpalbHBIX T'a30IPOBOJaX TPAHCHOPTHPYETCS HEOMOPH30BAHHBIN Ta3, MMOCKOJIBKY OJOPAHT MpHHAJUIE-
JKUT K arpECCUBHBIM BEIIECTBaM, KOTOPEIE BBI3BIBAIOT KOPPO3UIO CTEHOK Tpyo [3].

W3 XuMHU9ecKoro cocraBa BBITEKAIOT M (U3UKO-XMMHYECKHE CBOWCTBA IMPHUPOJHOTO Ta3a. TOUHBIX
[IapaMeTpoB HET, IOTOMY YTO OHHM 3aBHCAT OT IIPOIEHTHOTO COOTHOIIEHWS KOMITOHEHTOB: IUIOTHOCTH —
0,68-0,85 kr/M° B raz000pasHoM 1 400 Kr/M® B 5KHIKOM BHJIE; CAMOBO3rOpaHHeE — IpH Temiepatype 650 °C;
yaenbHas TerioTa cropanus — 28—46 MJx/m>. TlockobKy IpHUpPOAHEIHA a3 MOYTH B Ba pa3a Jierde BO3IY-
Xa, OH ITOJHUMAETCS BBEpX. UeIoBeK HE MOXKET 330XHYThCS, OKAa3aBIINCh HA AHE HUM3WHBI. Ho ecTh mpyras
OTIACHOCTB: €CIIM B BO3AyXE€ NPHCYTCTBYET OT 5 1o 15 % oObema mMpHpoOmHOTO ra3a, CMECh CTAaHOBHTCS
B3PBIBOOIIACHOM [5].

C TOYKH 3peHHs XUMHUH K TIPUPOIHOMY Ta3y Ul YIPOLIEHUS pacdEéToB (M3UKO-XHMMUYECKHUX I1apa-
METPOB MOKHO NMPUMEHATH 3aKOHBI ISl MACANbHBIX cucteM. C TOYKM 3peHMST MAaTEMaTUKH — 3TO aIIUTHB-
Hast cucteMa. CiieoBaTeNnbHO, K HEMY NPH HOPMaJIbHBIX YCIOBHUSX ITPUMEHNUMBI aIJUTHBHBIE METOJBI pac-
4€TOB (PU3MKO-XUMHIECKNX M TEXHOJIOTHYECKUX IMapaMeTpoB. [ JTaBHBIM XUMHYECKHM CBOMCTBOM NPHPOA-
HOTO Tra3a SBJSIETCSI CIOCOOHOCTh K TOPEHHI0. B cocTaB ra3o00pa3HOro TOIUIMBA BXOJST TOpIOYasl M HETro-
prouast yactu. Pazinnans B QU3NKO-XUMHUIECKHX XapaKTEPUCTHKaX Ta30BOTO TOIUIMBA OOYCIIOBIECHBI PA3HBIM
KOJIMYECTBOM B COCTaBE€ ra3a TOPIOYMX M HETOPIOYHX Ta3000pa3HBIX KOMITIOHEHTOB (0alliacToB), a TaKXkKe
BpPEIHBIX PUMECEM.
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Bo Bpems sKkcIuTyaTani Ta30BBIX CKB)KMH METaH — Ta3000pa3HBI M HaXOAWTCS NPU TEMIEpaType
BBIIIIC KPUTHUIECKOW, 3TaH — Ha TPAaHHU ITapooOpa3HOTO W ra3000pa3HOTO COCTOSIHUS, a TPOTAHbl 1 OyTaHBI — B
napoBoM. C TTOBBIIIIEHHEM JABJICHUS M TIOHKEHUEM TEMITEPaTypbl KOMIIOHEHTHI, BXOJSIIME B COCTaB MPUPOJI-
HBIX T'a30B YMCTO Ta30BBIX MECTOPOXKACHMUI, MOTYT NIEPEXOANTD B JKHIKOE cocTostHUE. [IpH skcmiyaramy ra-
30KOH/ICHCATHBIX MECTOPOXICHUH C TOHKEHNEM JIaBJICHHS 10 ONPENEICHHOTO 3HAaYCHMS (IaBJICHUE MAKCH-
MaJIbHON KOH/ICHCAIMH) OOBIYHO HAOMIONACTCS MEPEXON THKENIBIX YIIICBOAOPOAOB B JKUIKOE COCTOSHHE, NPH
MOCJIEYIOIIEM YMEHBIICHUH JaBICHHS YacTh UX MEPEXOIUT 0OpPaTHO B ra3000pa3HOE COCTOSTHHE.
3TO NPUBOAWT K TOMY, YTO COCTaB I'a3a, a TAKXKE COCTaB M KOJIMIECTBO KOHJCHCATA B IIPOIIECCE pa3-
pabOTKM Ta30KOHAECHCATHBIX MECTOPOXKICHUH 0e3 MOoAep KaH!s NaBJICHHUS U3MEHSIOTCS, YTO CIEIyeT yUIH-
TBIBaTh MPH MPOCKTUPOBAHUH 3aBOJIOB IO IMepepaboTKe ra3a W KoHAeHcara. Eciu ra3okoHIeHCaTHBIE Me-
CTOPOKACHHS pa3padaThIBAIOT C MOIJICpKaHUEM [aBJICHWS ITyTeM 3aKadku ra3a B IUIACT (CaHKJIMHT-
MPOIIECC), COCTaB KOHACHCATa MPAaKTHYECKN HE U3MEHSETCS, a COCTAB T'a3a MOXKET U3MEHSTHCS TP MPOPHIBE
CYXOTO ra3a B 3KCIUTyaTallHOHHBIE CKBAXHHBI. Ecin U1 moanep kaHus IIIacTOBOTO JaBJICHHUS 3aKaYUBAIOT B
IUTAcCT BOJY, COCTAB I'a3a M KOHJEHCATa B IIPOLECCE Pa3pabOTKH OCTAIOTCSI HEM3MEHHBIMH.
Takum 00pa3oM, (PHU3UKO-XUMHYECKHE CBOWCTBA Ta3a M €r0 COCTaB HEOOXOIUMO 3HATH HE TOJBKO
IIPU €T0 MCIOIb30BaHNH, HO M KaK Ha CTAJNH PA3BEIKH, TAK U IIPH 3KCIUTyaTalluy MECTOPOXKICHHS.
Juteparypa.
Acees W.H. T'azorunpartsi [ DnektpoHHBIH pecypc]. — http://biofile.ru/geo/15406.html
2. Ksecko, B.B. Pa3paboTka ra3oBbIX W ra30KOHICHCATHBIX MECTOPOXICHUH [DIEKTPOHHEIA pecypc]. —
http://www.svoruem.com/users/kveskobbrazrabotkagazovychikondesatnyshmestorojdeniy
3. Hosuxos, A.. CoctaB U QPU3HKO-XUMHYECKHE CBOWCTBA MPHUPOIHBIX Ta30B [ DIEKTPOHHBIN pecypc]. —
http://oilloot.ru/77-geologiya-geofizika-razrabotka-neftyanykh-i-gazovykh-mestorozhdenij/236-sostav-
i-fiziko-khimicheskie-svojstva-prirodnykh-gazov
4. OcrannH, A.A. Ilpuponmupii ra3 — cbIpe€, a HE TOTOBOE TOIUTMBO [DIEKTPOHHBIA pecypc]. —
http://greenologia.ru/eko-problemy/dobycha-gaza/syre-a-ne-gotovoe-toplivo.html
5. Ocrposckuii, A.W. Ounko-xMMHUYEeCKHe CBOICTBa NPHUPONHOTO Taza [DJIEKTPOHHBIA pecypc]. —
http://Ingas.ru/natural-gas-Ing/fiziko-ximicheskie-svojstva-spg.html
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K uncny coBpeMEeHHBIX TEXHOJIOTHUECKHX TPOIECCOB, COKPAIIAIOIINX TPYI0EMKOCTh 00pabOTKH Me-
TAUTHYECKUX MaTEPUAIOB, OTHOCHUTCS dIIEKTpoXuMudeckasi o0padorka (3XO) 3aroToBok u AeTanei B TOKO-
MPOBOJIAIIEM pacTBope (drekTponute). B Hacrosimee Bpems 00IacTh MpakTHdeckoro mpumeneHus IXO
pacIpocTpaHseTcst OT MPOCTHIX ONEpamnuii Mo OTpe3Ke 3aroTOBOK M3 TPyJHOOOpaOaThIBaEMBIX CTaleld U
CIUTaBOB BIUIOTH [I0 ONepaIyid mo GopMooOpa3oBaHHUIO CIOKHOMPOPIIBHBIX NETalel, HampuMep TypOuH-
HBIX JonaToK. CO3/1aHbI ¥ yCHENIHO YKCILIYaTHPYIOTCS CTAHKU JUIS SIEKTPOXMMHUYECKoro (hopmoobpazoBa-
HUSI TpO(MIIS TIepa JIOMATOK TYpPOWH M KOMIIPECCOPOB, OTPE3KU 3ar0TOBOK, 3aTOYKH PEXYIIUX HHCTPYMEH-
TOB, (hopMOOOpa30BaHUS OTBEPCTHA, TA30B M LIENCH U IS PYTUX TEXHOJOTHYECKUX OMeparwii; papabda-
TBIBAIOTCS M OCBAWBAIOTCS HOBBIC W COBEPIIEHCTBYIOTCS CYLIECTBYIOIIME TEXHOJIOTHYECKHE IMPOLECCH U
000pyOBaHNUE; MOBBIMIAIOTCS TEXHUKO-3KOHOMHYIECKNE M HKCILTyaTal[IOHHBIE XapaKTEPUCTUKH CTAHKOB M
yctaHoBOK st 9XO.

Teopernueckne ocHOBHI MeToga DXO 00BIACHAIOTCS C MO3UNHAHN deKTpoxuMud. Ha rpanume merasia
C pacTBOPOM, COZIEPIKAIlM HOHBI €TO COJIM, YCTaHABIMBACTCS JIEKTPOXMMHIECKOE PAaBHOBECHE 3a CUET
nepexo/ia MOTeHIMANONPE/ENAOMKUX HOHOB Me"' U3 pacTBOpa Ha MeTajll MU e, Ha06OPOT, IO KPUCTAII-
JMYECKOl peleTky MeTamia B pactBop: Me™ + z e 5§ Me. B pesysbTaTe Ha 5I€KTpojie BOHHKAET HEKOTO-
PBIi IOTEHIMAI, KOTOPHII Ha3bIBAETCS PAaBHOBECHBIM, €CIIM Ha I'PAHUIIE 3JIEKTPOI-PACTBOP MPOTEKAECT OFHA
oOpaTnMas HEeKTPOXUMHUYIEcKas peaknusi. Ecim mpoTekaeT HECKOMBKO peakiyii (HampuMep, OJHOBPEMEHHOE
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