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Haraiba bypxaHnoBa
TemirorexHuka

1. OcHoBHBIE BHABI PECYPCOB.

OcHOBHBIE COCTABJISIIONINE KUIKOT0 TOIJIUBA

TonamBo — UCTOUHUK MOTYYEHUsI SHEPTUM; TOpIoYee BEIECTBO, BbIpabaThIBAIOIEE TIPU CrO-
PaHUU 3HAYUTEILHOE KOJTMYECTBO TETIOTHI.

I[To arperaTHOMY COCTOSTHHIO BBIIENSIIOT TBEPAOE, KUIKOE U Ta3000pa3HOE TOILIMBO.

K TBepomy ecTrecTBEHHOMY TOILIMBY OTHOCSAT JIpOBa, Oypble M KaMeHHbIE Y, TOpd,
AHTPALIUT; K TBEPIOMY MCKYCCTBEHHOMY TOIUIMBY — KOKC, JIPEBECHBIN Yrojib, OPUKETHl U MbUIb U3
Oyporo u KaMeHHOro yrieil, TepMoaHTpauuT. EcTecTBeHHOro *KUAKOro TOIuiMBa HeT. B kauectse
MCKYCCTBEHHOT'O XKHUJIKOTO TOIUIMBA UCTIONB3YIOT pa3IMYHbIe CMOJIbI 1 Ma3yT. ['a3000pa3Hoe TOIIMBO
MOKET ObITh ECTECTBEHHBIM, TAKUM KaK MPUPOHBINA ra3. B kauyecTBe UCKYCCTBEHHOTO ra3000pa3HOrO
TOIUIMBA MPUMEHSIOT Ta3bl, OTy4aeMble B KOKCOBBIX Meyax (KOKCOBBIE), B IOMEHHbIX Mevax (IOMeH-
HBlE UJIM KOJIOUTHUKOBBIE) U B ra30reHepaTopax (reHepaTtopHbie).

7Kujkue TOmIMBa — 3TO B OCHOBHOM BeIIIECTBA OPraHMYECKOTrO MPOUCXO0XKICHHSI, OCHOBHBIE
COCTaBJISIIOIINE SJIEMEHTbI KOTOPBIX — YIJIEPO[, BOIOPO/, KUCIOPO, a30T U cepa.

VYrnepon (C) — ocHoBHOM HOcHTeENb TEIIOTHL. [Ipy cropanuu 1 kr yriiepona Beiiensercsa 34 000
K/ TernoTel. Yriepon MOXeT coaepkarbes B MaszyTe 10 85%, 00pa3ysi cCoeJUHEHUSI.

Bomopon (H) — BTopo#i Hanbosee BaXKHBIN 3JIEMEHT TOIUIMBA: TIPU CropaHuu 1 Kr Bomopona
Bblessiercss okosio 125 000 kIx Tertorsl. Conepkanue BOAOPOAA B KUAKUX TOILIMBAX COCTABIISIET
10%.

B cocras xxnnkoro tormBa BXogAaT Takske Biara (W) u 1o 0,5% 30msl (A).

Aszor (N) n kucnopog (O) BXOZAT B COCTaB CIOKHBIX OPraHUYECKUX KUCIIOT U (DEHOJIOB, COLIEP-
JKaTcsl B TOIUIMBE B HEOOJBIIMX KoMr4uecTBax (0kojo 3%).

Cepa (S) npu cropaHuu BbIIEJSET OOJbIIIOE KOMUYECTBO TEIIOTHI, OTHAKO CEPHUCTHIE COe1HE-
HUSI [IPU B3aMMOJICVCTBUHU C PACIUIABIEHHBIMU MJIM HArPeBaeMbIMU MeTaJlJIaMHU YXYAIIAI0T UX Kaue-
CTBO: MPOAYKTHI TOPEHUSsI, COIEPKAIINE CEPHUCTbIE COETMHEHH I, TIOBBIIIAIOT KOPPO3UIO METaInye-
CKHUX JIeTajiedl Tevueil, cTallb, HaChlllleHHasi cepoi, 00JIa/IaeT MOBBIIIEHHON KPacHOIOMKOCThIO. Cepa
OOBIYHO BXOIWT B COCTAB YIJIeBOAOPOIOB (10 4% u Goree).

CocraB pabouero TormBa:

C°+ H + 0O+ NP + 5P + AP = 100 %.
BricyiieHHOE TOIUIMBO, HE UMEIOIIEE BJIard, Ha3bIBAIOT CYyXOUW Maccou (C):

C°+ H + O + N + 5 + A° = 100%. OpranuyecKyio Maccy TOILIMBA, COAEPKAIILYIO CEPY,
Ha3bIBAIOT ropoover Maccou (T):

C+H +0 +N + 5 =100.



H. BypxanoBa. «TerorexHuka»

2. OCHOBHBIE COCTABJISIIONIHE FA3000Pa3HOro TOILINBA

I'a3000pa3HbIe TOMIMBA — 3TO B OCHOBHOM CMECh Pa3JIMYHBIX 'A30B, TAKMX KaK METaH, 3TH-
JIeH, ¥ APYTUX yIJIeBofoponoB. Takxke B COCTaB ra3000pa3HOro TOIUIMBA BXOSAT OKCHJ YIJIEpO.a,
JOWOKCH], yIJIEpPOAA WM YIJIEKUCIIOTO Ta3a, a30T, BOAOPOM, CEPOBONOPOA, KUCIOPO U APYTHUE ra3bl,
a TaKk’e BOJSHBIE MAPBI.

[prponHblii ra3 J0OBIBAIOT M3 YKHCTO Ta30BbIX MECTOPOXKICHUI T BMECTe ¢ HE(PTHIO (ITOITyT-
HBI ra3). B nepBom ciydae OCHOBHOM IOpPIOYEN COCTABIIAIONIEN SABJISAETCA METaH, COAEPKAHUE KOTO-
POro MOXeT JOXOnuTb 10 95— 98%. [lomyTHBIE ra3el, IOMUMO METaHa, COIEPKAT 3HAYUTEIIbHbIE KOJIU-
YyecTBa Jpyrux yrieBogoponoB: ataH (C2H6), npomnan (C3Hg), Oytan (C4H (), nentan (CsHjp) u op.
IormyTHBIE ra3bl UMEIOT BBICOKYIO TEIUIOTY CTOPaHMs, HO B KAYECTBE TOIUIMBA UX UCHOJIB3YIOT PEIKO.
VX MpUMEHSAI0T B OCHOBHOM B XMMUYECKOU ITPOMBIIIEHHOCTH.

C nomorpio MpuOOpPOB, Ha3bIBAEMBIX TA30aHATM3ATOPAMH, OIIPEEIISAIOT COCTaB ra3000Pa3HOTo
TOIUIMBA.

B cocraB cyxoro ra3oo0pa3HOro TOrMBa BXOAST:

CHy+ CyHy+ CO, + Hp+ HoS + G Hy+ Ny + Og+... = 100.

Mertan (CH4) — ocHOBHasl COCTaBJIAIOIIAS YaCTh MHOTMX MPUPOIHBIX ra3oB. [Ipu cropanum 1

M° MeTaHa Bbensercst 35 800 kX TeruioTel. MeTaHa B MPUPOAHBIX ra3axX MOXKET COAEPKATHCS O
93-98%.

StuneH (C2H4) — npu cropanum 1 M oTmena Beigenserca 59 000 kIlxrerorel. B razax
MOXET CONePKaThCsl HEOONBINOE €r0 KOJIUYECTBO.

Bonopon (H,) — npu cropanun 1 M Bogopona Beiiensercsas 10 800 x[Ix termorsl. MHO-
r'ié TOpIoYre Ta3bl, KpOMe KOKCOBOT'O, COMEpKaT OTHOCUTEILHO HEOOMBIIIOE KOIMYECTBO BOAOPOA.
OpaHako B KOKCOBOM Ta3e ero cojiep:kaHre MOKeT JOCTUTHYTh S0-60%.

[Mponaun (C3Hg), 6ytan (C4H ;o) — mpu ropeHrn 3THX YIJIEBOJOPOIOB BHIENsIETCsS Oobliiee
KOJIMYECTBO TEILJIOTHI, YEM MPU CTOPAHUMU FTUJICHA, HO B TOPIOYMX ra3zax UX COAEepKaHUE HE3HAUYM-
TEJIBHO.

Oxkcup yraepoaa (CO) — npu cropanuu 1 m° 310TO rasa Beessiercs 1 2 770 K/ TenaoTsl.
Okxkcun yriepoaa — OCHOBHAsI Foproyasi COCTaBJISIIONIAsl TOMEHHOTO ra3a. ToT ra3 He MIMeeT HU 1IBETa,
HU 3araxa, OYeHb sIJJOBUT.

Ceposonopon (H,S) — ipu ropenun 1 M cepoBonopoaa Beiaeinsiercst 23 400 k[ TErioThl.
[Tpu Hanmuuum B ra3000pa3HOM TOIUIMBE CEPOBOAOPOAA IMOBBIIIAETCS KOPPO3UsI METALIMYECKUX
yacTeii ey u razonposona. [Ipy oqTHOBpeMEeHHOM MPUCYTCTBHUU B ra3e KUCIOPOIA U BJIark KOPpo-
3upymolee Bo3IeicTBIe cepoBofopona ycunupaercs. CepoBoAOpo — TSKEIBbIN Ta3 ¢ HeMPUSITHBIM
3araxom, 00JaaeT BHICOKOW TOKCHYHOCTHIO.

Ocranbubie razol (CO,, Ny, O,) 1 mapsl Bofsl — 6auiacTHble cocTapisonpe. Mx npucyrcrue
B TOILJIMBE MPUBOIUT K MIOHMKEHUIO TEMITEPATy Pl ero ropeHusi. [1pu MoBbIIieHUH COAepKaHUs STUX
ra30B CHMXKAeTCsl cofep:kaHue ropouux cocrabisiomux. Copepxanue B Torumse 6onee 0,5% cBo-
OOIHOTO KUCJIOPO/Ia CUMTACTCS OMACHBIM I10 YCJIOBUSM TEXHUKHU OE30MacHOCTH.
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3. Temiora cropanus TonjanBa

Temora Cropanud TOIINBA — 3TO TO KOJIMYECTBO TECIIJIOTHI Q (KH)K), KOTOPOEC BBIACIACTCA

IIpY TIOJIHOM CropaHuu 1 Kr skujakoro wiu 1 M ra3000pa3HOro TOIUIMBA.

B 3aBuCHMOCTH OT arperaTHOro COCTOSIHMSI BJIarM B IMPOIYKTaxX CrOpPaHUsi UMEET MECTO paszie-
JIEHUE Ha BBICUIYIO ¥ HU3ILYIO TEIUIOTY CTOPAHUSI.

Brara B mpopyKTax cropaHusi KHJIKOrO TOIUIMBAa OOpasyeTcsi U TOPEHUH ropiovyeil Macchl
Bojopona H, a take rnpu ucnapeHuy HauyajabHOM BJIary TOIUIMBA W. B IPOLYKThI cropaHus nornajaer
TaK)Ke M BJlara BO3/yXa, MCIOJb30BAHHOTO UIsl TopeHusi. OHaKo ee OObIYHO He YYUTHIBAOT. [1pu

o o P
cofepkaHuK B TOIUIMBE BOIOPO/a ¢ ropioueit Maccoit HP kr npu ropennn o6pasyercsa 9H" Kr iary.

[Ipu 3TOM B MpPOOYKTaX CrOpaHUs COAEPKUTCS (9HP + WP) Kr Biard. Ha nipeBpaiienue 1 kr Binaru
B MapooOpasHoe cocTosiHue 3arpaunBaercs okoio 2500 kIx Terorsl. Terora, 3aTpayeHHas Ha
UCTIapeHue Biary, He OyleT UCIOoNb30BaHa, €CIM KOHIEHCAIMY TTApOB BOAIBI HEe Tpou3oiiaeT. B stom
cllyyae MoJTy4rM HU3IIYIO TEeIUIOTY CTOpPaHUs.

QpH:QpB —25(Hp +Wp)

Tennory cropanusi OnpeaessaoT IByMs METOIAMU: SKCIIEPUMEHTAIIBHBIM U PACYETHBIM.

HpI/I IKCIIECPUMCHTAJIbHOM OINPEACTICHUHN TECIJIOTBI CrOpaHUs IPUMCHSAIOT KaJIOPUMETPHI.

MeToauka onpe/ejieHHsI: HABECKY TOIUIMBA CKUTAOT B Mpudope (KaTopuMerpe), TeroTa,
BBIICTISIONIASCS TIPU TOPEHUU TOIUIMBA, TOTJIOMIAETCS BOAOM. 3Hasi Maccy BOJbI, 10 U3MEHEHUIO ee
TEMIIEPATYPbl MOKHO BBIYMCIIUTH TEIJIOTY CTOPaHUsi. DTOT METOJL XOPOIIl TeM, YTO MpocT. s onpe-
ACJICHUS TCIJIOTHI CrOpaHuA JOCTATOYHO UMETh JAHHBIC TEXHUYECKOI'O aHaJIM3a.

PacueTHblii MeT0/1. 311ECh TETIOTY cropanus onpeaensior no ¢popmyne /. . Menaeneesa:

= 339C" +1030H" -109(0°-S°) — 25 WP k/loic/ ke,

rae CP, HP, OP, SP u WP coorBercTByI0T conepkanue yrieposaa, BOIOpoaa, KUCIOpOaa, CEphl
Y BJIaTW B paboyeM TorutuBe, %.

YcaoBHOE TOIUIMBO — 3TO MOHATHE, KOTOPOE UCTIONB3YIOT U1l HOPMUPOBAHUSA U y4eTa pac-
XOJ1a TOIUIMBA.

YCIOBHBIM MPUHSATO HA3BIBATh TOIUIMBO C HU3IIEN Teruiotou cropanus (29 310 k/lx/kr). s
nepeBoa JIOO0ro TOIIMBA B YCJIOBHOE CIIEAYeT pa3/ie/iuTh ero TerioTy cropanus Ha 29 310 kJx/kr,
T. €. HAlTH SKBUBAJIEHT JJAHHOTO TOIUIMBA: JUIs1 Ma3yTa oH paBeH 1,37-1,43, mig npupogHbIX ra3oB
-1,2-14.
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4a

4. OcHOBHOE TOILIHBO JJIsI IeYeH
Ma3zyT sBisieTcs NpoAyKTOM NepepadOTKH HePTH, €ro UCHOIB3YIOT AJ1s po3kura nevyei. Ten-
JoTa cropanus Masyrta pasHa 39-42 MIIx/kr. Ilpumepnsiii coctas Masyta: 85-80% C; 10-12,5%

H"; 0,5-1,0% (OF + N); 04— 2,5% S¥; 0,1-0,2% AF; 2% WF. Conepxanue Bnarn B masyre He
JOJKHO TIpeBBIIaTh 2% Mpy OTIpaBIeHUU ¢ He(TereperoHHoro 3aBofa. B mazyre takxke couep-
XKUTCS Cepa, B 3aBIUCUMOCTH OT MPOIIEHTHOTO COAEPKaHMs KOTOPOM Ma3yT MOAPA3/IENsIOT Ha MaJlo-
cepHucTbIil (<0,5% Sp), cepructsiii (0,5-1% Sp) u BbicokocepHUCTbIN (>1% Sp).

MaszyT nogpasaensioT Takke Mo CofiepkaHuio nmapaduHa M crnocody nepepadoTKu HedTu.
BriBaeT Ma3yT npsAMOM NEpEroHKH (MATOBSI3KUI ) M KPEKUHT-Ma3yT, 00J1aJaloHIA MOBBIIIIEHHON BSI3-
KOCTbI0. B 3aBHCMMOCTH OT BA3KOCTH Mas3yT KJaccUpUIMpPYIOT 1o Mapkam. Homep mapku masyta

TIOKa3bIBAET YCIIOBHYIO BS3KOCTH Ipu Temrieparype 50°C (BY50). BA3KOCTb ONPEENSIOT ¢ HOMOIIBIO
pUOOPOB — BUCKOZUMETPOB. 3a YCJIOBHYIO BA3KOCTh IPUHUMAIOT OTHOIIEHHE BPEMEHU UCTEUEHUS

200 cv® HepTEeNpOAYKTa MpU TeMIlepaType UCIBITAaHUsI KO BpEMEHH MCTEUYEHHs TAKOTO ke 00beMa

BOzIBI, MMelotei Temneparypy 20°C. B ¢BsA3M ¢ 3TUM MOKa3aTesieM Ma3yT MOAPA3/IEIsoT Ha MApKH
40, 100, 200 u MIT (Ma3yT A1 MapTEHOBCKMX I1€YEN).
C yBennueHneM HOMepa MapKM Ma3yTa YBEJIWYMBAETCS €r0 IUIOTHOCTb, KOTOpas COCTaBJISET

0,95-1,05 r/em’ nipu 20°C; npu MOBHIIEHUH TEMIIEPATYPbI INIOTHOCTH YMEHBIIAETCS.

[Tpu moaroToBKe MaszyTa K CKUTAHUIO HEOOXOAMMO YUUTHIBATh €ro TNIOTHOCTh M Mapky. Ion-
TOTOBKA 3aKJII0YAETCsl B OTCTOE W (PUIIbTpAIIMU MasyTa sl OTJeJIeHUs BOAbl 1 MEXaHUYECKUX TPH-
Mecei (TJIMHBI, IeECKa U T. 11.), KOTOpast POXOAUT MPH MOBBIILIEHHON TeMIIepaType, B pe3yJibTare 4ero
MIPOMCXOIUT OTIEJIEHNE Ma3yTa OT BOJIBI: BA3KOCTh U TJIOTHOCTh Ma3yTa IPU HarpeBe YMEHbBIIIAI0TCS,
BCJI[ICTBHE YEro OH BCIUIHIBAET BBEpX. BHU3Y eMKOCTH CKarlJIMBaeTCsl Bjlara, BBEpXy — 00€3BOKEH-
HBIA Ma3yT.

[pu cuBe U3 keJe3HONOPOKHBIX IIUCTEPH, TPH MoJave 1Mo TPyOOIpOBOAAaM U3 3aBOJCKUX U
IIEXOBBIX EMKOCTE! K IevyaM, a TakXke MPH pachbuleHnH (POPCYHKaMH (Ma3yT OOBIYHO CXKUTAIOT B
PacrbIEHHOM COCTOSIHUM) OOJIBIIIOE 3HAUSHHE MMeeT BSI3KOCTh MasdyTa. Ha mepekauky u pacribuie-
HHE Ma3yTa 3aTpauyMBaeTCsl TEM MEHbIIe SHEPruu, YeM HIKe ero Bs3KocTh. ClieoBaTesbHO, YeM
BBIIIIE TEMIIEPaTypa, TEM HUKE BAZKOCTh. Temmneparypy BHIOMPAIOT 1O TpadprikaM BS3KOCTH, UCXOJIS
u3 o0ecrieyeHus YCJIOBHOM Bs3KOCTH MazyTa 5-10 en.

Temnieparypy BCHBIIIKY Ma3yTa, T. €. TEMIIEpaTypy Harpesa, Mpy AOCTHKEHUH KOTOPOW Havu-
HAeTCsl UHTEHCUBHOE BbIJEIEHUE JIETYYUX COCTABIISIIOIIMX, CIIOCOOHBIX 3aropaTrbCsi OT UCKPBI WM
TUIAMEHH, HeOOXOMMO YUMUTHIBATh NIPU pazorpese. Temmneparypa BCIBIIIKKA OOBIYHO M3MEHSIETCS B

npenenax 80-190°C. U He crieayeT myTaTh TEMIIEPATypPy BCIIBIIKY U TEMIIEPATYPY BOCILIAMEHEHHUS,
101 KOTOPOW MOHMMAIOT TeMIepaTypy Harpesa, NpU JOCTUAKEHUU KOTOpPOW (TeMIiepaTypa BOCIUIa-

Menenus Masyta 530-600°C, razos — 500-700°C) Ma3yT caMONpPOM3BOILHO BOCIUIAMEHSAETCS U TIPHU
6JIaI‘OHpI/IHTHbIX YCIIOBUAX MPOOOJIKAET TOPETh.
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S. OcHOBHbBIE MOJIOKEHUSI TEOPUH rOPEeHNUs

I'opeHnem Ha3bIBaIOT MPOLIECC OBICTPOrO XMMUYECKOTO COEIMHEHMS TOPIOYMX JIEMEHTOB TOII-
JIMBa C OKUCIUTENIEM (OOBIYHO C KUCIOPOAOM BO3/1yXa), COMPOBOKIAIOIIUICS BbIIEJICHUEM TEILIOThI
U CBeTa.

daxkes1 — OlMH U3 BUJIOB IUIAMEHH, KOTOPBI 0Opa3yeTcsl Ipu CTPYHHOI Nojaye TOIuIMBa U
BO3/lyXa B 1eyb. B (pakese, KOTOpbI KMeeT KOHKPETHBIE (DOPMBI M Pa3MePBl, IPOUCXOIAT €IUHOBPE-
MEHHO IPOLIECCHI HEMOCPEACTBEHHO FOPEHM s, OIOrpeBa CMECH 10 TeMIIepaTypbl BOCIUIAMEHEHUS U
nepeMeluBaHusl.

B Teopuu ropeHust pa3nnyaloT FOMOTEHHOE M IeTeporeHHoe ropeHue. I oMoreHHoe ropeHue
IIPOUCXOIUT B 00bEME, a TeTEPOreHHOe TOPEHUE — Ha MOBEPXHOCTH KarleJiek, a 3aTeM, 1ocIIe ucrape-
HUS JIETYYMX COCTABJISIIOIIMX — HAa CAXKUCTBIX YaCTUIAaX. YeM MeHbllle pa3Mep YacTULl KMIKOTrO TOI-
JMBa, TeM OoJIbIle Oy/IeT yaebHast TOBEPXHOCTb B3aMMOICHCTBIS KMIKOH (pasbl ¢ ra3oBoil. [Toatomy
pacribUIeHHe XKUIKOTO TOTUIMBA TO3BOJISIET CKeUb OOJbIIe TOIUIMBA B €IMHUIIE 00bEeMa, T. €. UHTeH-
cuupoBaTh TOPEHKe.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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