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Teepaoe H KHAK(OE TOILIHBO

Lleas 3anamun: W3yants MatepuantHble Ganaucel BEMIECTB NIPH
CHUTaHUH TBEPAOTO W JKUAKOTQ TOILTKEA.

Oduyue noroxncerius

OpraHHWYeck¥M TOIUIHBOM  Ha3blBAlOT TOPIOYME - BEHISCTBa,
CTocoOHLIE AKTHBHO BCTYMATh B PEAKUMI0 € KHCIOPOAOM H
ofnagarolide 2HAYMTENLHEIM  YIOCHbHEIM  TEIUIOBBIICICHHEM (Ha
eRHHMIY MaccH Wi ofbema). OOpazoBaHHe OPraHHYECKOTO TOILIHBA
ABJIACTCA PE3YNLTATOM TENOBOTO, MCXaHHYECKOTO B OHOIOTHUECKOTrO
BO3HCHCTBHS B TCUEHHE MHOIHX CTONETHI Ha GCTAHKM PacTHTENBHOIO U
HMBOTHOTO MHPA, OTKIAALIBAIOIIMECE BO BCEX TEOJOTHYECKHX
dbopmanuax. Bc€ 310 TOMHBO HMEET YriepogHYI0 OCHOBY, H SHEPTii
BBICBODOXKAAETCS M3 HETO, IMABHBIM 06pasoM, B npouecce o6pa3opaHus
JROKCHAA YrIepoa.

K sHepreTHueckum BHI{aM TOILIMB OTHOCATCH TAKHE, KOTOpPHIE
SKOHOMHYECKY 1e/1eco00pazHo HCIOIb30BATh N5 NOIydeHHs DOMBLIHX
KONHYECTB TEMIOTHL. 3amackl WX JIOIKHB ObiTh OFPOMHEL H
OTHOCHTEJBHO JIETKO JOCTYNHE] A MacCOBOTO MCHONE30BanHs. Kpome
TOTO, OHU HE JOMKHEBL ABAATLCS LIEHHBIM ChIPLEM UL APYrUX orpacnei
IPOMBILLTEHHOCTH. B xauecrse IHEPTETHUECKUX  TOIUTMB
JICKTpOCTAHUHH Haubonblilee 3HAYEHHE HMEHOT: TBEPACE — KaMEHHbIe
H Oyphble, YIJIH H OTXOAbl uX nepepaloTKH, AHTPAUKT H NOJYAHTPALUT;
KHIKOe — MasyT, rasopoe — TpHpoaHBI ras. B MeHbiieil mepe
HCMONb3YIOTCA TOpd H roplouHe chnanupl, crabunusuposaHHal HePTE U
ropio4He 1a3pl MPOMEILIEHHOCTH {JAOMEHHEIH, KOKCOBHIH), XOT# B
OTAENBHEIX palioHaX CTpaHbl OHM COCTABJAIOT 3AMETHYIO 4acTh TOII-
auBHOro 6ananca. _

Vi3 ofmere notpe0neHHWs OpraHM4YECcKOTO TONJMBA B Hawei
cTpane okono 40% npUxomUTCa Ha JOJIO 3HEPTETHKH. B TONNMBHOM
BanmaHce TeMmmOBBIX 3MCKTPOCTAHLHA NPEHMYILECTBO MMEIOT YIUIM,
MasyT u IpMpoansli ras, Jons ckuraemoro yrias Ha TOC pospacraeT 3a
CYET HCIOAb30BAHMA YronbHbIX MecTopoxaennidl Cubupu. IlpumMepuo
Ha TakoM Xe YPORHE HAXOAHTCA MCIONL30BAHUE MAa3yTa M MPHPOIHOI0
rasa. Ha ocTanbHele BHABI TBEpHOTO TOMIHBA — TOpd, ClIAHLLI
[IPUXOAUTCA BCEro 6—7%  ofuero pacxona TOMITHBA
ONIEKTPOCTAHIMAMH. Y CKOPEHHOE DASBUTHE TIORYHHT noGeiya yried B
HOBBIX MECTOPOX/ICHHASX onee ASLIeBbIM CIOCOO0M — OTKPBITBIM.
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Bce uckomaeMple — TBEPABIC TOILIHBA H HG(IJTB MOAYYRIIHCE B
mpouecce ANHTENBHOTO Ipeo0pa3oBaHMs HCXOAHOH pacTHTENBHOH
MAacchl M OTMEPINMX JKHBOTHBIX OpPraHM3MOB MO CIOEM 3¢MIH HIH
BOJBl, OPHYEM 3TOT IPOLECC NMPOTEKad ¢ pPasTHYHOH CKOPOCTBIO B
HANpaB/JCHUH MOCTENEHHOTO 00y IepOXKMBAHNA (YrIeQUKAUKE) TOTIIH-
Ba, T. €. TMOBBILEHMA B HEM COAECPKAaHHA Yriepola W YMEHbLICHHS
KOJIHUECTBA KHCJIOpOAa M BoAcpoja. B mpHpoje CYLIECTBYIOT
pasnu4Hele BHABI TBEPIOTO TOIUMBA, OTIHHAIOIMECS PasHOOOPAsHEIMY
COCTaBOM M CBOHCTBaMU. TBeproe TOMIMBO B OCHOBHOM O0pasyeTcs u3
BBICOKOOPIaHH30BAHHBIX PACTEHHH — JPEBECHHB], TUCTHEB, XBOH H T.
n. OTMepiMe yacTH BHICOKOOPT2HH3OBAHHBIX PACTEHMIl paspylIarTCs
TpHOKAMH IIpU CBOOOMHOM JOCTYIE BO3AYXA W IPEBpaIlaloTcs B TOpd
— PBIXOYK, pacCILIBIBYATYI0 Maccy TMeperHos, Tak Ha3bIBAEMBIX
TYMHHOBBIX KMCIOT. CkoluieHHe Topda nepexonu? B Gypyw Mmaccy, a
3aTeM B Oypeill yromn. B panbmeifmem nop Bo3geiicTBHEM BHICOKOro

AABJIEHW W MOBLILIEHHOH TeMmeparypsl Oypeie Yran NOABCpraiorcs:

MIOCNEAYIONINM TIPCRPAIIEHHAM, Nepexoisl B KAMECHHBIE YT, 4 3aTEM B-
aHTPALMNT. ) .

Toptouse clanupl - 3TO TOpHEIC mopossl, Ha 15-40% cocTospe
M3 TIPOAYKTOB DAa3NOXKEHHs BONOPOCIHER W JKMBBIX OPraHu3Mos. Eciu
sToro Beumiecrsa Oonee 40%, To roplouMi chnaWel yXe Ha3blBaeTCd -
CanponesuToM, MNH canponenesbiM yriem. O6pasoBanuckr CI2HIEBI B
03€pax M MPHMOPCKHX JaryHax (MEKOBOAHBIX 3aNHBaX, OTAENEHHEIX OT
Mops Iomocamu necka). Hepeako B HAX BCTpevaloTeA NpeBpallgHHbIE B
Yronib OCTaTKH BBICHIMX PACTEHU.

Cuipast HedTh ABNAETCA CMECHID OPraHMYECKMX COCHHHEHHH M
BKMOYAET B ceGa HebOomblIoe KOMMYECTBO IKMAKHX CEPHUCTBIX H
430THBIX COSAMHEHWH, napa¢uHoB u cMon. [Tocne M3BNEYEHUS NETKHX
(pakunii 1 Maces (GeH3HHa, JUIPOHHA, KEPOCHHA, 30§, CONAPOBOIO
MACHa) OCTAIOTCSA CHIbHOBA3KYE TOkeasle QPaKIHE — MasyT, KOTOPBIH
M. MCTIONB3YeTCs Kak 3HEPIeTUHECKOe KUAKoe TONMHBO. [lpH 3TOM
MHHCPANBHEIC [IPUMECH, BXOAAWINE B He(Th, KOHI.leHTpprIOTCH B
MasyTte.

Tonnuso B TOM BRIE, B KOTOPOM OHO ,.'106blTD BKNFOUaET B cebst
OpraHfueckyro smaccy M Oamnact. Opradmdeckofl Maccod TomnHBa
CUMTAIOT ‘TY HacTh, KOTOpas MPOM3OILIA M3 OPraHWvecKHX BEINECTE!
yrileposa, BOAOPOJa, KACAOPOAa M a30Ta; B GAMIACT BKAKOHAKT cepy, '

_ MHHEPANbHBIC TI]JI/IMGCP] —- 304y ¥ Blary Tonikea.
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Teepaoe u xuaKOe TOIIMBO COCTOHT M3 yriepoaa C, sogopoza H,
Opranuuecko cephbl Sy M ropoucit xonueganHol ceprl Sy, kucnopoga O
W asora N, Haxonﬂmuxdﬂ B BHie CIOXHEIX coefuHenuil. Kpome
YKa3aHHBIX SJIEMEHTOB TBEPAOTO M KXWIKOTO TOIUIHBA, COCTABISIOUIAX
ZOPIOYYI0 MACCYy MORANEA, B COCTAB TOMITHBA BXOOMT elle Sannact —
BOJa M 3071a. .

Coctag pabouyeif Macchl TOMIHBA 3HAYMTENLHO 3ABHCHMT OF
BeIMYHHLL HannacTa, MO3TOMY valle BCErO NMPHBOAATCS AAHHLIE 1O
COCTaR Troprovedl Macchl TOMJHBA, KOTopasds Oonee craduibHa i
TOILAKMBA KaXI0ro RUAA M MecTopoikaeHus ( Tadm. 1).

Vraepon v BoAOPOA — CaMble HeHHBIE YaCTH TOIMBA.

¥Yriaepox comepkMTCA B 3HAMHTENIBHOM KOJHYECTBE B TOMJIMBE
Bcex BUAOB: IpeseciHe U Topde 50 — 58%, B 6yphix n KaMEHHBIX yrig
65-80%, B Tommx yrnax v autpauutax 90-95%; B cnaHuax 61 — 73%,
B Masyte 84—87%. Yem Gonplue yriaepoia B TOMIHBE, TeM GOJbIIE
TONAHBO BblIENAET TENIa TPH CTOPaHNH. .

Bonopoa sensetcs BTOpoii BaxkHel et 4acTh0 KaXA0r0 TOMIHEE.

B romumxBe BOAOpPON 4AaCTMYHO HAXOKHTCA B CBA3AHHOM.C KMCIIOPOAOM |

BUAE, COCTABNAS BHYTPEHHIIG BNAry TONAMBA, BCIEICTBHE UYEro
NOHHAAETCS TENNOBaf LEHHOCTL TenAMBa, Bomopoa urpaer Gonbinyro
pone B 00pasoBaHMW JETYYHX BEIIECTB, BHIAEAAOWMXCT MpPH
HarpeRaHuH TOTLTHBaA §e3 JOCTyNa Bo3nyxa. B cocTaR neTy4ux BOAOPOX
BXOANT B YHCTOM BWIE H B BHJE YIIECBOAOPOOHBIX W JIPYrHX
opragum¥eckux coeinnennil. ConepkaHue Bosopona B roproyeil macce
TBEPABIX H KHIKUX TOIIHB Konebnerca o1 2 a0 10%. MHoro rojopoaa
COMEPRMTCA B IPHPOJHOM Ta3e, MasyTe H TOpPHYHX ClaHUAdX, MEHbILe
BCErO B aHTPAIUTE.

Kucnopog cogepxkainmiics B TBEpAOM TONIMBE, ABIAETCA
bamnactom. He 6ynyuu Tenaco0pasyloliMM 3NEMEHTOM W CBI3BIBAS
"BOACPOL TOMIMBA, KHCAOPOA CHIKAET TENNOTY €ro CropaHus.
Copepxame kmciopona B OpraHM4eckod Macce TOMIHBA € €ro
BO3pacTOM CHHXKAETCA € 41% A ApesecHHsl 1o 2,2% ANA aHTpaumTa.

Asor Tarke sABnAeTcd OanmacTHOH WHEPTHOM cocTaBnsroLIeit
TBEPIOTO TOTNMBA, CHHXKAMOWEH NPOUSHTHOE - CONEPKAHHE B HEM
‘TOPIOYHX 5aeMeHTeB. IIpH cropaHud TOMMHEA a30T B OPOAYKTAX

Cropauusa COOEPAKUTCA KaAK B CBOGDI{HOM BUIC, TaK H B BUAE OKHCIOB -

azota NOx. Oxucnbl 430Ta OTHOCHTCA K BPEAHBIM COCTABIAIOWNM
NPOAYKTOB  CrOpaHMs, KONMYECTBO  KOTOPHIX  JOMDKHO  GbITh

JHMUTHPOBAHO.

Cepa comepxHTCAd B TBEpAOM TOIUIMBE B BMAE OPraHMYEcKHUX
coenuHennii W Komuenana, oOLeIMHAEMBIX B JeTyuylo cepy. Kpome
TOrO, cepa BXOAMT B COCTAB TOMNMBA B BMAE CEPHMCTLIX COJEH -
cynbdaro (HanpuMep, runca CaS0O;), He cnocoOHBIX TOPETH.
CynedaTHylo cepy NpUHATO OTHOCHTR K 301 TonnHBA. Bbicokoe
COJEPXAHHe Cephbl MPHBOAHT K CHILHOMY 3arpai3HEHHIO IPOAYKTOB

CrOpaHMs TONIMBA CEPHUCTHIM aHruapugoM  SO.. [lpn Hamuyuu

H30BITOMHOrO BO3AYXA MPOHCXOANT YacTHHHOe okucnenue SO, 1o SO
(coemunsastcs ¢ HyO, obpasyior H;SO0,). H,SO4 BHIZBIBaST Kopposuio
NOBSPXHOCTH HArpeBa, paspyllaeT MeTanl KOTENBHOro oQopyAoBaHMi,
nonafas B atMoctepy, BpeIHO ASHACTBYIOT HA KHBEIE OPTAHH3MEI M
pacTHTENbHOCTb. CepHUCTBIE Tashl, MPOHHKAS B pafouue MOMEMIEHHs,
MOryT BEI3BATh OTpaBlicHue oGcnyxuBaiomero mepconana. IToaTomy
cepa — KpaiHe HexenaTenbHbIH 31eMEHT IS TOIUBA. .

3ona TomsMBa mpencraBideT cobod  OannacTHYd  CMech
Pasmi¥HbLIX  MHHEPANbHBIX BEIIECTB, OCTAOIMXCS TOCHE TIONHOrO
CropaHus BCefi roprouedl wacrTd Tonnuea. 3074 TOINMBA BIHSET Ha
KAYECTBO CrOpaHWs TOIUIMBA OTpHLATEeRBHO. 3Jona oOpasyercd |3

- MUHEDANBHBIX BCUICCTB, COUACPKALMXCA B PACTCHHAX, 3aHOCHTCA C

3eMiIel U NEeCKOM B Meproj macToo0pazoBaHid 4 NI0RaAaeT B TOINTHBO
BO BPEMSA €ro JOOBIYH, XpaneHHs HIH TPAHCTIOPTHPOBKH.

Bnara tomnMBa CKIAZBIBACTCA U3 BHEIIHeH, WIH MeXaHMUYECKOH,
BbI3BAHHOH [OBEPXHOCTHBEIM  YBNAXKHEHHEM KYCKOB TONNHMBA H
3aNQ.;THEHHEM BIArOH NOP U KANWINAPOB, H PABHOBECHOH, Ha3bIBAEMOH
CHIPOCKONKYeckol, KOTOpad YCTAHABNMBAETCA B MaTepHane IIpH
JNHTETBHOM CONPRKOCHOBEHHHM C OKPYKaOLIHM BO3JYXOM.

Kokc npoussoaurcs 3 xameHHOro M Oyporo yris u yrcmmmx
cmeceil B 0cOGBIX Nedax nmpu Temmeparype npuGmmsutensho 1200°C,
OpM KOTOpoH mpoMcexoauT wx jerazauud. Jlerasauuell HaznlBaetcs
Mpouecc ylaneHus . rasoco0pasHbIX  KOMITOHEHTOB W3  TBEpPABIX
MaTEpUanoB B repMeTHUHBIX HArpeBaTe/IbHEIX KaMepax. '

KamenHsIf yronb, OpukeTst 6yporo yris, Koxc ¥ IpeBECHBHA TOlb -
NpenCTaBlsHoT COOOH  OuMleHHOe Teepace TomnmBo.  bpukersl

| H3TOTABNMBAIOTCA M3 pa3apobAeHHOro U BEICYIIEHHOT'O KAMSHHOIO HIH

Oyporoe yrms B CHOeNHANBEHBIX npeccax. BpukeThl MOIyT HMEThH
pasnuyHLle qmpmm
OCHOBHBIMH KOMMOHEHTAMH, BblﬁpacmBaemmmn B amoccbepy
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OpH CHKHATAHWH pa3indHHX BHIOB TOMJIHBA B 3HEPrOyCTAHOBKAX,
ABNSIOTCA JAMOKCHL yraepoaa CO, u poxauoidt map H;O. Opnako B
armocdepy BHIOpACEIBAIOTCS M APYrHe BpPEAHbIC BEIIECTBA: MPOLYKTHI
HETMONHOTO CrOpaHNsA TOILTHBA - OKCHJ, YTJIepola, caxka, YIIeBOAOPOIkI,
B TOM 4Mclie KaHueporeHuwiii Gens(a)mupen C,0H,,, wecropesume
YACTHIBl TBEPJOrO TOILIHBA, 307a M NPOYHE MEeXaHU4ECKHS TpHMECH;
OKCHIIEL cephl SO, 1 8O;, azota u ¢sunua PbO.,

Ilpu cxurasww TBepmoroe Tomwmuea ofpasyerca  Gonabwoe
KONHYECTBO 30MBI U JAHOKCHIA Cephl. Tax, HaNpHUMED, NOIMOCKOBHBIE
YTJId HMET B CBOeM cocTaBe 2,5-6,0% cepet u no 30-50% 30mbL
JpIMOBEE rassl, oDpazyliomyecs NpH COKWFaHAH MAa3syTa, colepkar
OKCHABL a30Ta, COSHHEHHSA BaHAJgWd W HaTpusA, rascobpasuple H
TBEPIBIE TPONYKTEI HEMNOMHOro cropadus. LlepeBof YCTaHOBOK Ha
MHAKOE TOMNWBO CYIICCTBEHHO YMEHBINAET 30N1000pa3oBaHHE, HO
| DpakTHYeCKM He yMeHpliaeT BHGpocs! SOp, Tak KAk  MasyThi,
npUMenseMble B KA9eCTRE TOILTHBA, COJIEPKAT cepy B KOAMYECTBE A0 3-
4,5% wn Oonee. Tlpu cKUranv¥ BPAPOAHOrO rasza (HEOYHILUEHHOTO) B
ABIMOBEIX Ta3ax 00pasyloTCA AMOKCHA cepbl H OKCHABI asota. CrenyeT
OTMETHTE, YTO HAHOONBIIEE KOMMYECTBO OKCHIOB a30Ta 06pa3ye1cs npu
CHKUTAHWM ¥KUIKOTO TOMIHBA.

CoBpeMeHHas TemIoMEKTPOCTAHIMA MOWHOCTBIO 2,4 MaH. KBT
pacxonyetr no 20 Teic. T yrJis B CyTKu # BRIGpachiBaeT B aTMoctepy B
cyrke 680 T SO, u SO, npu comepxanuu cepet B Tomanse 1,7%, 200 T
okcHaoB azora; 120-240 T TeRepABIX uacTHI (3013, NbUIb, CaXa) IPH

5¢eKTUBHOCTH CHUCTEMEI Neneynapnaueannd 94-98%. HccrenoBanng

TIOKA3BIBAIOT,  4TO  BOJAHM3IM  MOUIHOH  TEMODACKTPOCTAHLMY,
polOpaceBatomeif B cyrkd  280-360 T SO, MaKCHMaJ'IbeIC
KOHUEHTPaUHH €€ C NIOABETPEHHOM CTOPOHEI COCTABIIAIOT 0,3-4,9 mrin’
HA paccm;mﬂu 200-500 m; 0,7-5,5Mr/M° Ha paccTosHuM 500-1000 M;
0,22-2,8 Mr/v® Ha paccrosumy 1000-2000 M.

.
Pacuer ra3zoBBIX BRIOPOCOE NpH CXMIRHHM TBepIore H
KHATKOTO TOILTHEA .
B Tabnurue 1 nmpuBeneH 3meMeHTHBIH cOCTaB OCHOBHBIX BHJIOB

TEEPAOTO H XXHIKOI0 OPradiucCKoro Tonnuea.
Tabmnua 1 CocTaR OCHOBHBIX BHIOB opraﬂnqecxoro TOIUMEA

E i CoctTae ropioueii Macest, % e . _'
ronnnea - C H 0 N S

| Jipesecuna | 51 6 1 42.5 0.5 -
\Toph {58 6 330 |25 0.5
Bypeit - {71 7 © 204 1.0 0.6

yrone '

- AnTpatpgr | 90 4 32 1.5 1.3
Chamm {70 8 16.0 1.0 5.0
Masyt | 88 10 0.5 0.5 1.0

MarepuaneHBI  Qamawc — Opofiecca  TOpeHMst  BblpaxaeT
KONHYECTBCHHBIC COOTHOUICHHWA MCEXKNY HCXOAHBIMH BCIECTEAMHA
(TOMNMBO, BO3MYX) H KOHEYHbIMH HPOAYKTAMH (JABIMORBIE rashl, 307,
ILAK), ) .
Jna pacueToR MatepHanbHBLIX NOTOKOR BENIECTB TIPH CXKHIAHHM
TONJIMBA HCITOAR3YIOTCS PEaKLH TOPEHHs €10 OCHOBHBIX KOMIIOHERTOB.

Peaxuns ropeHus C+0;— CO;
CrexHoMeTPHIECKAE COOTHOLIEHHA 12+32=44
‘ C 1+2,67=3,67
Peaxuns ropeHus N, + 0, — 2NO
CTeXHOMETPHUECKHE COOTHOLLEHHS 28+32 =60
1+1.14=2.14
Peaxuns ropeHus . S+0;— 80,
CTeXHOMETPHYECKHE COOTHOILEHHS 32432=64
- | 1+1=2
Peaxuis ropeHus . ' 2H; + 0, — 2H,0
CrexyomeTpHucckie COOTHOWICHHS 4+32=36
' - 1+8=9

CTeXHOMETPHYECKHE COOTHOIIECHHMS ClPAREJIMBEL TIPH  JIEOOBIX
enHHUIAX w3MepeHua. OHE NOka3sIBalOT, YTO IPH CXHraHEM 1 rpamma,
KWJIOTpaMMa MAM TOHHHI yriepoga pacxopyercs 2,67 rpamma,
KHNOrpaMMa WIH TOWHBI KHCIOpoaa W Beifemsetcss 3,67 rpamma,
KHJIOFPAMMA WM TOHHBI YIIEKMCJOFO Ta3a. AHAIOTHUHBIH CMBbICK
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" AMEIOT CTEXMOMETPHYECKHE COOTHOLIGHHS [Jid APYTHX JJEMEHTOR
OPTaHHYCCKOTO TOMTHBA, TTPHBEICHHELX HHXKE,

Pacuer MAacchl Kuciopona Moy, Heobxoaumoli ,cum CHMTaHHA
TOMIUBA, ¥ KOAMHECTBA 00pa3ylouXcsa NpH 3TOM MPOAYKTOB TOPEHHS
MOXET ObITh TPOM3BEAEH N0 CAESAYIOWINM YNPOIeHH M HopMyTam:

Mgy = (2,67-C/100 + 8- H/100 + 1,14 N/lOO + §/100 — O/100) Mognns

Mcqz = (3,67-C/100) M onm

Myox™= (2.14-N/100) Mygns;

Mso = (2-8/100) Mrons;

Mipo= (9 H/100)M,y,,,

rae C, H, N, S, O — npouentHoe cogepxadne yriepoaa, BOAOpoaa,
a30Ta, cepbl M KUCIOPOJA B COCTABE TOploYei MACChl CHKMIaeMoro BUIa
TONNUBA; Migm — MACCa CIKMIaeMOro TONTHBA.

IIpu npaBuNBHOM pacueTe KOAMYECTB BEIUECTB, YUACTBYIOLIHX B
MPOHECCe FOPEHUs OPTAHNYECKOTO TOMMBA, B COOTBETCTBHH C 3aKOHOM
COXpaHEHUA MACC, JOKHO BHMONHATECA PAREHCTRO:

Miony + Moz = Meoz Moy + Msoz + Mino -

Hpumep :

TlocTpouTs MaTepuaanbm Ganmatic BelIeCTR mpH cxmramm 2
TEIC,T APEBECHHEI .

Mg = (2,67-51/100 + 8- 6/100 + 1,14-0,5/100- 42,5/100)2000 =

(1,3617 + 0,48 + 0,0057 — 0,425) 2000 = =2844 8 T;

Meo:=(3,67-51/100)- 2000=3743,4 T; -

Myox=(2.14:0,5/100)- 2000 = 21,4 T;
Mipo = (9-6/100)2000 = 1080 .
BanaHc BentecTs pasen;

Moo« Moz = 2000 + 2844,8 = 4344.8 1;

MCOZ +MNOx + M}]20 = 3743,4 + 21,4 + 1080 = 4844,8 T.

KonTpo/nubie 3agannu

1. TlocrpouTs OanaHchl BeltecTB Ipu  cxuranun 1000 T
pPazTHYHEIX BUOB TOIANBA, IPHBEJEHHEIX B Ta0M. 1, 0 ONpeenuTs:

a} MpH CXHTAaHWH KaKOrO TONJIMBA BblAGIAETCS Haubo.biiee
KONHYECTBO OKCHAA CePBI H YIEKHCIIOTO rasa;

6) Ipu CKUTAHMM KAKOrO BHAA TOMIMBA TpeOyeTca Haubonkiiee

KOJIM4ECTBO KUCIOPOJa.
2. - Onpegenure konudectso CO, " napoB ROJLbI, oﬁpasywmuxcs

npy  cxuraduy 3400 T anTpanmnia. Kakas Macca OPEBECUHBL * (CM. -
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NpeAbIAYmy pabory) A0JKHA ORTE co3fada, drolel [JOMIOTUTE 3TO
KOMUYECTRO YIREKHCAOro raza?

3. Kakoe x0onuuecTBO BO3AYXa pacxodyerca Hpﬂ cxcwranuu 1 T
MasyTa, €CIH COAEPMAHME KHCIOpoJa B aTMOC(epe COCTABNAET
20.93%? Ha xakoe Bpems XBaTHT 3TOTO BO3AYXA ANS OBIXaHUS OXHOIO
uenoseka . (TToTpebrenne kucmopoaa B coCTOAHMM mokoa 12 n/uac,
macca 1 1 kucsiopona mpu HOpMalbHBIX ychoBuax 1,43 1, cpeauss
NPOJONKUTENBHOCTS XA3HA 70 neT).

T'azooGpasHoe ToONIUBO

Heas 3aparua: W3yuuThs MaTePHAIRHKIC TIOTOKH BCI.I.I,eCTB TIpH
CHHraHUN ra3o000pa3Horo TONAKEA.

Obwue nosoxcenus

BEIOpochl JHOKCHAA YTIepoja N0 BeeMy MHPY SBISIOTCS OAHON H3
OCHOBHBIX TPHMUH [OTEMNEeHWs Ha 3eMHOM mape. - CxuracMmoe
HCKOnaeMoro Tonausa ocsoboxknaer CO;,  aKKyMYAHPOBaHHOTO
pacTeHWAMH MHOIO MHJUIHOHOB JIeT Hasal, H LOBBINIAeT €€
KOHUEHTPaUKo B atMocdepe BBIIUE eCTECTBEHHOTO ypoBHH. CXHraHHE
HckonaeMoero Tomniuea o0yclioBnHBaeT 75-90% Bcex aHTPONOTEHHBIX
BHIOPOCOB AMOKCH A YIIEpoaa.

Tlepexon HA NPOMbIUIIEHHbIE BUIbI TONIHMEA C HU3KMM BBIXOAOM
yrnepoga (Kak, HATPUMEp, NPAPO/IRLLE ra3s) TOHHAAET BRIOPOCH Ta30B,
CO3NAOINNX - MAPHUKOBEIA  J(peKT, NpH JOCTATOYHO ~ BRICOKOM

- SKOHOMHYecKko# 3)eKTHBHOCTH, H TaKHE TIEPEXOABl OCYLIECTRIAIOTCS

BO MHOI'HX pErioHax.

Ilpupoguwiii raz renepupyer meHsme CO, nNpH  TOM  Ke
KOJIHYECTBE BbIpabaThiBaeMoH 15 CHabXeHWd SHEepriH, YeéM yromb Hiu
He(Th, MOCKONBEKY OH COAEPXHT Gollblie ROAOPOAA OO OTHOLIEHHIO K
yrinepony, 4yeMm Apyrue BuAbl Tonnuga. [lepexosl ¢ MCKONAEMBIX yriiel
Ha TMpHPOJHBIA Ta3 MpH COXpPaHEHMW TOTO JKe COOTHOLUIEHWA
3pdexTHBHOCTH Npeo0pa3oBaHHA SHEPrHH TOIUIHBA B JMEKTPOIHEPTHIO
cokpaTtua 6ul BRIOpOCEl Ha 40%. .

Beipockl B aTMocdepy Nps’ CKHraHKM HCKONEEMOro TOIAWBA
3ABHCAT HE TOJRKO OT BMZA TOMNUBA, HO OT TOrO, HACKOABKO
s¢eKTHBHO OHO - McTiomb3yeTcs. TazoobpasHoe TomnMBo OOBIMHO

CaKUracTea Jerue u 3¢)¢_CKTHBHEE, HeM ¥Yroib HIIH HquTb. Yiunuzanus

cOpoCHO# TEMROTH OT OTXOAAIIWX I'a3oB B Cilydage NPHPOAHOTO rasa
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OCYLIECTBNSETCSH TNPOIHE, TaKk KAk TOMNOYHBIH Ta3 He 3arpasHed
TBEPOBIMH  YACTHIIAMH WJIH arpecCHBHBIME COGTTHHCHHSAMH Cephl.
Bnarojaps XuMuueckomy COCTaBy, NpOCTOTE ¥ 3(EKTHERHOCTH
HCNOTB30BAHUS TPHPOAHLIH ra3 MOXKET BHECTY CYIMECTBEHHBIH BKIAM B
CHMKEHMe BBIOpOCOB JHOKCHIA yrnepona [IyTeM 3aMeHBl HM
HCKONAEMBIX BHIOB TOILTHE, :

Ipuponueiii ras. bonbioe 3HayeHue B TONIHBHOM OanaHce

~PoccHH MMeEOT npHMpoIHBIE rasel, npeicTaensiomue coboit cMeckh

YIJIIEBOAOPOJOB, CepoBOAOpPONa M HHEPIHBIX [a30B. a30Ta |
yrnexuciotel. OCHOBHOM ropioyeil COCTaRNAOWIEH NMPUPOAHBIX I'a30B
seigetca MeTan (or 80 no 98%), yro obycnoBAHBaeT UX BBICOKYIO
TEMIOTY CropaHHs.

HoMenHbiii ra3 o6pasyercs MPH BEILUIABKE YyIyHA B ZOMEHHBIX
nmedax. Ero BREIXOJM W cOCTAB 3aBHCAT OT CBOHCTB TOIUIMBA, peknMa
paGoTel . meur, C€NocoGoB - MNTCHCHOHMKAIMM TPOLNECCa M APYrHX
taxTopoBs. Brixon rasa xone6nerca B npeaenax 1500-2500 M3 ua ToHHY
uyryna. Jlons Heropiodux komnoneHtos (N # CO2) B oMennom raze
cocraBisier okouo 70%, uto W 0oGYCAABAMBAET €0 HH3KHE
| TEMIOTEXHHYECKHE 10KAIATENH. ‘

®eppocnnapabii Fas odpazyerca nph BBUILIABKE (deppocnnasos B

PYAOBOCCTAHOBUTE/ILHBIX IIeyax. ['a3, oTxXoasui 03 3aKpHITEIX Meved,
MOXHO MCOOJB30BATE B KadecTBE TONAMBHEIX BOP (BTOpHyHEIE
sHepreTuueckue pecypest). Cocrar raza: 50-90% CO, 2-8% HQ, 0,3-1%
CHy, 0<1%, 2-5% CO,, octansnoe Nj.

KonpeprepHniif raz o0pasyercd npH BBIILTABKE CTald B
KHCAOPOJHEIX KOHBeprepaX. ['a3 cOCTOMT B OCHOBHOM M2 OKCHAA
YIIepolia, BBIXOL M COCTAR €r0 B TEUGHHE MI2BKH IHAYWTENTLHO

u3MeHsTeA. [locne ouncTkm cocTas rasa npuMepso Takos: 70-80%

CO; 15-20% CO4; 0,5-0,8% Oy; 3-12% Na.-

Kokcobptii raz o6pasyeTcs Npi KOKCOBRHHH YFOJBHOM HIXTH., B
UEPHOA METANTYPrul OH HCHONB3YETCH MOCTE M3BIEUEHHA XUMHYECKHX
_nponyktoB, OOBEMHBIE 10iM KOMAOHCHTOB B Ta3€ HaxomsaTcs B
CIeAYIOUINX npenenax, %: 52-62 Hy; 0,3-0,6 O 23 5-26,5 CHy; 5,5-7,7
CO; 1,8-2,6 CO,.

Pacuer rasoebix BblﬁpOCOB IPA CKUTAHHH Ta32000pa3Horo
TONMAKBA

OCHOBHBIMH KOMTIOHEHTAMH razoobpoasHoro TOHJ'IPIBa_HBIIHPOTCS
roprouve rasei: Merad (CHg), sran (C,lHg), nponan (Cs;Hyp), srunen
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(C.Hy), nponnaen (CiHg), ceposomopoa (H;S), BO3MOKHO Takke
Hamuure yrnexuenoro (CO;) u cepructoro (80;) rasos.
Pacuer HeoOXoauMoro xonu4ecTsa KHCIOpOJa M’ BCINECTB,

. BBUIENAIOIINXCA  Mpd  CKMranmd  razoo0pa2Horo  TOIMIMBA,

OCYMIECTBIAETCA HA OCHOBE peakUMdl TrOpeHMs TI0 METOHHKE,

- "PACCMOTPEHHOH paHee, ¢ YYEeTOM IMPOUEHTHOTO COAEPHAHH TOPIOMHX

rasoB B CMECH.

Huxe gpuBeneHrsl peaxuuy TOpeHHS H CTEXMOMETPHYECKHE
COOTHOILEHMA AN MeTaHa, nponaHa W OyTaHa. AHaINOrWYHbIC
YPaBHEHHs NIpU AEOOX0ZUMOCTH MOTYT OblTh COCTABICHBI H ANIA APYTHX
rOPIOYHX Ta30B.

CTexHOMCTPHYECKHE ypaBHeHHs peaKLUii TOPEeHHSI:

CH; +20,— CO, + 2H20
Meran 16+64=44+36
' 1+4=275+2725
- C ;Hg + 50, —3 CO, + 4H,O
Ilporian 44 + 160 =132+ 72

1+364=3+1,64

. 2C 4Hyp + 130, —8 CO, + 10H,O
Byran , 116 + 416 =352+ 180
‘ ’ 1+3,58=3,03+1,55

ITonydeHHBIe MaccoBble COOTHOLIEHUH BELUECTB, YUACTBYIOUIMX B
Peaklysx, HO3BONAIOT paccUUTaTh pPacXof KHCIOpoda W BO3JyXa,
BbIIENCHHE YTJIEKHCNOTO Ta3a M [apos  BOZHL H  JIOCTPOUTD
M4TEpUaNbHBIH  OamaHc BeluecTs INPH  CKHMMaHHH  razoo8pasHoro
TOILIUBA.

PacquHble (QopMynBl HMEHOT CReIYHKHINHA BHA:

Mromn ={4-CH4/100 + 3.64- C ;Hz /100 + 3.58 C 4Hyo /100) Mo 3

Mo = Moz /0.2093);

. MC02 = (275 CH4/IOO + 3 C3H8 !’100 + 303 C 4H]() /]00"‘
CO./100 ) Mygn,;

Mo = (2.25-CH,/100 + E64- C 3Hg /100 + 1.55- C 4Hq /100)
M‘ronn-r . ) .

B npueemennbix dopmyaax 3madenms CH; Ci;Hg u CiHyo
COOTBETCTBYIOT. NPOIECHTHOMY —CONEPHAHMIO TODIOYHX Ta3cR B
CHraeMoM Ta3000pastom Tonnuge. [IPHCYTCTBUE B COCTABE rOPIOUCH
MacChl YTJIEKHC/IOro ra3a HeoOXOOHMO y4MTHIBaih B (opmyne
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cnaraeMbiM (CO,/100).

VpapHeHUe MaTepHaibHOro Gallanca B AaHHOM Cllydyae HMeeT BT

Mrorm + M'rorm - MCOZ + MHZO
Hpumep
TlocTporTh MarepuatbHblif GanaHc BeIIecTB NPH CKAMAHWH 3 -
THIC.T ra3a cOCTaBA: METaH — 80%, Gyran — 10%, yrnexkucneni raz —
10%.
Mgz = (4-80/100 + 3,58- 10/100) 3000 = (3,2 + 0,358) 3000
=10674T1;
Mcoz = (2,75-80/100 + 3,03 10/100 + 10/100) 3000=(2, 2+ 0,303
+0,1) 3000 =7809 T;
Mo = (2,25 80/100 + 1,55 10/100)3000 = (1,8 + 0,155) 3000
=5865 T;
banaHc BelEeCTB paBeH:
Moomn + Mgz = 3000 + 10674 = 13674 T1;
Mcoz + Mo = 7809 + 5865 = 13674 1.
KosTpoasnuie 3aganus :
~ 1. Toctpours ©Oananc sewects npu cxuranun 1000 T
OpUPOIHOroe rasa clliegyrouero cocrasa: Metad — 10%, nponan — 30%,
Oyran — 40%, yrnekucnsti raz — 20%.

2. Kaxoe konmuecrso BO3dYyXa HeOoOX0AUMO 1Nn8 CXKMTaHudg -

5000 r 6morasa cocraBa: MeTaH — 95%, yruekncibii raz — 5%.

3. OnpememuTe  KORHYECTBO  rasoo0pasHbIX = TpHMeEceH,.

obpasyrouyaxcs npu cxuranudn 1000 T rasa coctaBa: MeTan — 70%,
nponan — 20%, 6ytan — 10%. . :

4.  OnpelefuTh KOJIUYIECTBO YIJIEKACIOrQ raza # MapoB BOIBI,
O0pasyIOLKXCH IPH COKHTAHHH 3000 T raza ¢ COCTaROM: npomnaH — 45%,
byran — 55%. .

5. OnpemenuTe  KONHYECTBO  3arpA3HAIOLIMX - BEIIECTS,
obpasyrommxcs npd cxuranni 1000 T aTpanuTa ¥ NPUPOSHOro raza
crenylolWero cocrasa: Metad — 10%, npoman — 30%, Gyram — 40%,
yrnekucasii raz - 20%. Kakoe TONNMBO MEHbINE 3arpA3HAET
OKPYXAIOWYH CPEAY U oveMy?

KonTponbHble Bompockt

1. K KakdM 3KOJIOTHYECKUM MOCNEACTBHAM  HPHBOLMT
CKUTaHmue TOILMBa?

2. Hpeanoxure OCHOBHBIC nyTH peteHHs npoﬁneM CBAZAHHLIX
CO CHKUFaHHUEM TONNHBA. :
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