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TBepaoe u KuaKoe TONMJINBO

IHenv 3anamuna: V3yuuTh mMaTepuanabHble OalaHCHI BEIIECTB IIPHU
CKUTAHWUH TBEPAOTO U KUJIKOTO TOILIKBA.

Obuue nonoscenus

OpranvueckuM TOIUIMBOM  Ha3bIBAIOT TOPIOYME  BEIIECTBA,
CIIOCOOHBIE AKTHUBHO BCTyNaTh B PEAaKIUI0O C KUCIOPOAOM H
oOnajaronie 3HAYUTEIBHBIM  YACIbHBIM  TEIUIOBBICICHUEM (HA
€AUHUIY Macchl uiu odbema). OOpa3oBaHHE OPraHUYECKOr0 TOTUIMBA
SBJISICTCSl PE3YJIbTATOM TEIUIOBOT'0, MEXaHUYECKOTO M OHMOJIOTHYECKOTO
BO3JICHCTBUS B TEUEHUE MHOTHUX CTOJIETHI Ha OCTAaHKU PACTUTEIIBHOTO U
KMUBOTHOTO MHpPa, OTKJIAJbIBAIOIIMECS BO BCEX TI'€OJIOTHUYECKUX
dbopmarusax. Bc€ 310 TOMIMBO MMEET YriepoHYI0 OCHOBY, U DHEPTHUs
BBICBOOOJK/Ia€TCSI U3 HETO, TIIaBHBIM 00pa3oM, B Ipoliecce 00pa3oBaHUs
JTUOKCHUA yriepoa.

K »sHepreTmyeckuM BHUJAM TOIUIUB OTHOCATCS TaKUE€, KOTOPHIE
YKOHOMHUYECKH 11€J1eCO00pa3HO MCIOIb30BaTh JIJISl TOMYYCHHUST OOIBIITUX
KOJIMYECTB TEIUIOThI. 3amachkl WX JOJDKHBI OBITh OTPOMHBI U
OTHOCHUTEJBHO JIETKO JIOCTYIHBI JIJII MAacCOBOI'0 UCMOJIb30BaHUsA. Kpome
TOTr0, OHU HE JIOJIKHBI SIBJIATHCS IIEHHBIM CHIPhEM JIJISI APYTUX OTpaCIeH
MPOMBIIIICHHOCTH. B KaueCcTBe IHEPreTUUECKUX TOTLIUB
ANIEKTPOCTAHIIMN HauOOJbIIee 3HAYEHUE UMEIOT: TBEPJ0E — KAMEHHBIE
U Oypble, YIJIM U OTXOJbI UX MEpPepadOTKU, aHTPALIUT U MOJyaHTPAIIUT;
KUJKOE — Ma3yT; razoBoe — MNPUPOJHBIA ra3. B MeHblel mepe
UCIIOJB3YIOTCSI TOP( U TOPIOYHUE CIAHIIbI, CTAOMIN3UPOBAHHAA HEPTh U
roproYue Tra3bl MPOMBIIIJICHHOCTH (JIOMEHHBINH, KOKCOBBIM), XOTS B
OTJEJIbHBIX paliOHaX CTPaHbl OHU COCTABJISIOT 3aMETHYIO 4acTh TOII-
JIMBHOTO OanaHca.

N3 oOmiero mnoTpeOsieHUsT OPraHUYECKOro TOMJIMBA B HaIleh
ctpane okoJjio 40% npuxoauTCa Ha JOJIIO SHEPreTUKUA. B TomImBHOM
OajlaHCe TEeIUIOBBIX AJIEKTPOCTAHIUM MNPEUMYIIECTBO HUMEIOT VTN,
Ma3yT ¥ NpUpoAHbIN ra3. Jlonsa cxxuraemoro yrisa Ha TOC Bo3pacraet 3a
CYET HCIOJIb30BaHUS YTOJBHBIX MecTopoxaeHuit Cubupu. IIpumepHo
Ha TaKOM K€ YPOBHE HAXOJIUTCSl UCIOJIb30BAHUE MAa3yTa U MPUPOTHOTO
raza. Ha ocTanpHble BHIBI TBEPAOTO TOIUIMBA — TOPd, CIIAHIIEI
MPUXOAUTCS BCETO 6—7% 00111eETO pacxona TOILIABA
ANEKTPOCTAHIUSAMU. Y CKOPEHHOE PAa3BUTUE MOJYYUT A0ObIYa yIJied B
HOBBIX MECTOPOXKIACHUSIX 00JIee JEHIEBBIM CIIOCOOOM — OTKPBITHIM.
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Bce uckomaembie — TBep/Able TOIUIMBA M HEPTH MOJYYIIHCH B
mpolecce JUIMTENBHOrO0 MpeoO0pa3oBaHMsl HMCXOMHOW PaCTUTEIBHOMN
MAacCbl U OTMEPIINX MHUBOTHBIX OPTraHU3MOB IIOJ| CJIOEM 3E€MJIM WIIH
BOJIBI, MPHUYEM OTOT IMPOLECC MPOTEKAI C PA3JIUYHOM CKOPOCTHIO B
HaIpaBJIEHUU MOCTENIEHHOT0 00yTiepokuBaHus (yrieuKaiuu) TOmiIu-
Ba, T. €. MOBBIIICHUS B HEM COJICP)KAHUA YIJIEPOJAa W YMEHBIICHUA
KOJIMYECTBA KHCJIOPOJAa H© BoAopoma. B mpupome CymecTByrT
pa3uyHbIe BUIbI TBEPAOTO TOIIMBA, OTIMYAIOIIUECS PAa3HOOOpPa3HBIMU
COCTaBOM U CBoiicTBamu. TBep/i0€ TOTUIMBO B OCHOBHOM 00Opa3yercst u3
BBICOKOOPTaHU30BAHHBIX PACTEHUM — JPEBECHUHBI, JINCTHEB, XBOU U T.
. OTmMepuire 4acTh BBICOKOOPTaHU30BAHHBIX PACTEHUW Pa3pylIarOTCA
rpuOKaMu Mpu CBOOOJHOM JIOCTYII€ BO3AyXa W MpeBpamiaroTcs B Topod
—  PBIXJIYIO, pAacCIUIBIBUaTy}0 MACCy IEPETHOS, TaK HA3bIBAEMbIX
T'YMUHOBBIX KHCJIOT. CKoIuieHHe Topda MmepexoauT B Oypyr Maccy, a
3aTeM B Oyphiii yroib. B nmanbHeiieM 1moji BO3ACHCTBUEM BBICOKOTO
JABJICHUS W TIOBBIIICHHOW TeMmepaTypbl Oypble YIJIM MOJBEPraroTCs
MOCIIEIYOIIMM MPEBPALICHUSIM, IIEPEXOIS] B KAMEHHBIE YT, a 3aTEM B
AHTPAILUT.

['oproune cnaHipl - 3T0 TOpHBIE MOpoabl, Ha 15-40% cocTosmue
U3 MPOAYKTOB Pa3I0XKEHUS BOJAOPOCIEH M JKUBBIX OpraHu3MoB. Ecin
storo BemiectBa Oosiee 40%, TO roproyuil cllaHel] yXe Ha3bIBaeTCs
CarpoNeIuTOM, WJIM camporeieBbiM yrieM. OOpa3oBaIMCh CIAHLBI B
03&pax M MPUMOPCKHUX JaryHax (MEJIKOBOJHBIX 3aJIMBAX, OTACIEHHBIX OT
MOpS TI0JIOCaMU Tecka). Hepenko B HUX BCTpEUarOTCs MPEBpaIllEHHBIC B
YTOJIb OCTATK! BBICIIUX PACTCHUM.

Coipas HedTb SIBISETCS CMEChIO OPraHWYECKUX COCAUHCHUN U
BKJIIOYAaeT B ce0s HEOOJBIIIOE KOJMYECTBO JKUAKUX CEPHUCTBIX M
a30THBIX COeNMHEHU, napaguHoB U cmoi. [locne u3BIeYeHUs JErKux
dbpakiuii u Macen (OeH3MHA, TUTPOUHA, KEPOCUHA, TA30MIIsI, COJISIPOBOTO
Maclia) OCTal0TCsl CUIBLHOBSI3KHE TsDKeNble (paKIiid — Ma3yT, KOTOPBIM
U HCIOJB3YETCS KaK JHEPreTUYECKOE KHUJKOE TOmmMBO. llpu sTom
MUHEpAJIbHBIE TPUMECH, BXOAAINIME B He(PTh, KOHIEHTPUPYIOTCS B
MasyTe.

TomnuBo B TOM BHJIE, B KOTOPOM OHO JOOBITO, BKIIIOYAET B CEOs
OpraHvyeckyro Maccy W Oamract. OpraHnyeckoil Maccoil TOTIMBA
CYUTAIOT Ty 4YacTh, KOTOpas MPOU30IIAa U3 OPraHUYECKUX BEIIECTB:
yIliepojia, BOJAOPOJia, KUCIOpOJia U a30Ta; B 0amiacT BKJIIOYAKOT CEpY,
MHHEpPAJbHBIE TPUMECU — 30JIy U BJIary TOIJIMBA:
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TBepioe m XKUIKoe TOILUIUBO cocTouT m3 yriiepona C, Bomopoaa H,
OPraHUYECKOM CEPBI Sy U TOPHOYEH KOJYENAHHOU Cephl S, kuciopoaa O
M azora N, HaxXOJAIIMXCS B BHJE CIOXHBIX coeauHeHuid. Kpome
YKa3aHHBIX 3JIEMEHTOB TBEPAOrO M JKHUJKOTO TOILUIMBA, COCTABJISOIIMX
20pIOUYI0 Maccy MOnauea, B COCTaB TOIUIMBA BXOAMT elle Oamiact —
BOJIa U 30J1a.

CocraB paboueil Macchl TOIUIMBA 3HAYUTENIBHO 3aBUCUT OT
BEJIMYUHBI OajiacTta, MO3TOMY 4Yalle BCEro MPUBOJATCS JaHHBIC IO
COCTaB TOpIOYEH Macchl TOIUIMBa, KoTopas OoJiee cTaOWiibHA JJs
TOTUIMBA KaXKJIOr0 BUAA U MecTopoxkaeHus ( Tabdi. 1).

VYriepona v BOIOpOJ — CaMble€ IIEHHBIE YaCTH TOIIHUBA.

Yriaepoa coIepKUTCS B 3HAYMTEILHOM KOJIMYECTBE B TOILIUBE
Bcex BUIOB: apeBecune u Topde 50 — 58%, B OyphIX U KaMEHHBIX YTJIS
65-80%, B Tomux yrisax u anTpanurax 90-95%, B cmanmax 61 — 73%,
B MazyTe 84—87%. Uem OoJibliie yriiepoja B TOIUIMBE, TEM OOJIbIIIE
TOIUJIMBO BBIICIISIET TEIJIA IIPU CTOPAHUMU.

Boaopoa sBisieTCss BTOPOW BaXKHEMIIEH YaCThIO KayK10TO TOTIJIMBA.
B TomimBe BOAOPO] YaCTUYHO HAXOJUTCA B CBA3AHHOM C KHCIOPOJOM
BHUJIC, COCTAaBJIsIi BHYTPEHHIOIO BJIary TOIUIMBA, BCJEACTBUE YETO
MOHWYKAETCSl TEIJIOBasi IIEHHOCTh TOIIMBA. Bogopoa urpaer OoJblnyto
poib B 00pa3oBaHWM JIETYYHMX BEIICCTB, BBIACISIIOMIUXCSI TIPU
HarpeBaHUM TOIUIMBA 0€3 J0cTyma Bo3ayxa. B cocTaB neTydux Boiopon
BXOJUT B UHUCTOM BHJE U B BHUJE YIJIEBOJOPOAHBIX U JPYTHUX
opranndeckux coeauHeHuit. ComepkaHue BOJOpOJa B TOproveil macce
TBEPABIX U KUJIKUX TOIUIMB KoJiebseTcs oT 2 no 10%. MHoro Bogopoaa
COJICP)KUTCSL B MIPUPOJIHOM Tasze, Ma3yTe M FOPIOYMX CJIaHIlaX, MEHBIIIE
BCETO B aHTpAITUTE.

Kuciaopon conepxamuiicss B TBEpJIOM TOIUIMBE, SIBISIETCS
oautactom. He Oynyuu TermmooOpa3yromuM 3JIEMEHTOM U CBSI3bIBas
BOJIOPOJT TOIUIMBA, KHUCJIOPOJ CHHXAET TEIUIOTY €ro CropaHusl.
ConepxaHue KHUCIOpOJa B OpPraHMYECKOW Macce TOIUIMBA C €ro
BO3pacToM cHukaetTcs ¢ 41% g npeBecunsl 10 2,2% Ui aHTpaluTa.

A30T Takxke sBIgeTCS OalJTaCTHOM WHEPTHOM COCTaBIISIONICH
TBEPJIOTO TOIUIMBA, CHIJKAIOUIEH TMPOLEHTHOE COJEp)KAaHUE B HEM
ropro4yux »djaeMeHTOB. [Ipum cropaHum TOIIMBa a30T B MPOJIYKTaX
CTOpaHMS COJIEPKUTCS KaK B CBOOOJHOM BHJI€, TaK M B BHUJE OKHCIIOB
azota NOyx. Oxwuciabl a30Ta OTHOCATCS K BPEIHBIM COCTABIISIOIIUM
MPOAYKTOB  CTOpaHMs, KOJUYECTBO  KOTOPBIX  JOJDKHO  OBITH



JMMUTHPOBAHO.

Cepa comepxurcs B TBEPAOM TOIUIMBE B BHJIE OPraHUYECKUX
COCIMHEHUN U Ko4YelaHa, OObeOUHSAEMBIX B JeTyuyro cepy. Kpome
TOro, C€pa BXOAUT B COCTaB TOIUIMBA B BHJAE CEPHUCTBIX COJICH -
cynbbharoB (Hampumep, Ttumnca CaSQO;), He CHOCOOHBIX TOPETh.
CynbbatHyio cepy MNpHUHSATO OTHOCHUTH K 30JI¢ TOIUIMBAa. BbICOKOE
COIEPKAHUE CEPbl NPUBOAUT K CHIBHOMY 3arpsA3HEHUIO IPOJTYKTOB
CropaHusi TOIUIMBA CEpPHUCTBIM aHruapuaoM SO,. Ilpu Hanmuum
U30BITOYHOT'O BO3/lyXa MPOUCXOAUT YacTuuHoe okucieHue SO, 1o SO;3
(coemunsiice ¢ H,O, ob6pasyror H,SO,4). H,SO4 BhI3BIBaET KOPpPO3HIO
MOBEPXHOCTH HArpeBa, pa3pyliaeT MeTal KOTEJILHOTO 000pY/I0BaHMS,
nomnajas B atMocdepy, BpPEIHO ACHCTBYIOT Ha >KMBBIE OPTaHU3MBI U
pacTutenbHOCTh. CEepHUCTBIE Ta3bl, MPOHHUKAsT B pabO4re MOMEIICHHUS,
MOTYT BbI3BaTh OTpaBJICHUE OOCIy)KHUBaOIIEro mnepcoHana. I[lostomy
cepa — KpalHe HEKeJIaTeIIbHBIN 3JIEMEHT JJ1s1 TOIINBA.

3oma TOmNIMBA TPEACTABISET CcOOOW  Oa/ulacTHYHO  CMeECh
PA3IMYHBIX MHUHEPAIbHBIX BEIIECTB, OCTAKOMIMUXCS TIOCIE IOJIHOTO
CrOpaHusl BCEW TOpIOYE YacTW TOIUIMBA. 30Jla TOIUIMBA BIMSET Ha
KaueCTBO CropaHusi TOIUIMBA OTPHUIIATENIBHO. 30Jia o0pasyercs u3
MUHEPAIBHBIX BEIIECTB, COACPKAIMXCS B PACTCHUAX, 3aHOCHUTCS C
3eMJIe U MECKOM B MEPHO/I IIIACTOO0pa30BaHMs U NMONAAAEeT B TOIUIMBO
BO BpEMSI €ro 100bIYU, XPAHEHUS WJIN TPAHCIIOPTUPOBKHU.

Bnara TormmBa CKJIaAbIBA€TCS U3 BHEIIHEW, WJIM MEXaHUYECKOM,
BBI3BAHHOW TIMOBEPXHOCTHBIM  YBJIAKHEHUEM KYCKOB TOIUIMBA W
3aII0JIHEHUEM BJIarOW MOP U KanWJUIAPOB, U PAaBHOBECHOM, Ha3bIBAEMOWU
TUTPOCKONIMYECKOM, KOTOpash yCTAaHABIMBACTCA B MaTepuaje IpH
JUTUTETHOM CONIPUKOCHOBEHUH C OKPYIKAOIIUM BO3TYXOM.

Kokc mpou3BoAMTCS U3 KAMEHHOrO U OypOro yriisi U yroJbHbBIX
cMeceil B 0cOOBIX ITleyax HpH TemIeparype npuonusutensro 1200°C,
IIpU KOTOPOM MPOUCXOAUT HUX Jnerasamusa. Jlerazanuen Has3bIBaeTCA
IpolecC YyHAJeHUs Tra3000pa3HbIX KOMIIOHEHTOB U3  TBEPABIX
MaTEPUAJIOB B TEPMETUYHBIX HAarpeBaTEJIbHBIX Kamepax.

KamenHsIit yroiyib, OpukeTbl Oyporo yriisi, KOKC U APEBECHBIN T'0JIb
NPEJCTABISIIOT  CO0OM  OYHMIEHHOE TBEPJIOE€ TOIUIMBO. BpUKETHI
U3TOTaBIIMBAIOTCA U3 Pa3ApOOJICHHOTO M BBICYHIEHHOTO KAMEHHOTO WM
Oyporo yriigs B CHEHUAIBHBIX Mpeccax. bpukeTsl MOTyT HMETh
pazu4HbIe (OPMBI.

OCHOBHBIMH KOMIIOHEHTaMH, BBIOpAachIBaeMBbIMH B aTMochepy



IpU CXKHUIMAHUU Pa3IUYHBIX BHUJOB TOIUIMBA B JHEProyCTaHOBKAaX,
apisaroTess nuokenp yriepoga CO, m BomsHou map H,O. Opnako B
atMoc(epy BBIOPACBHIBAIOTCS U JIPYTU€ BPEIHBIC BELIECCTBA: MPOTYKTHI
HEIOJHOI0 CrOpaHus TOIUIMBA - OKCUJI YIIepoaa, Caxa, yriIeBOAOPOIbI,
B TOM uwucie KanieporeHHoii Oens(a)mupen C,0H;,, Hecropesiue
YaCTHUIIbl TBEPJOr0 TOIUIMBA, 30JIa U MPOUYUE MEXAHUUYECKUE MPUMECH;
okcubl cepol SO, u SO3, a3ota u cBuHIA PbO.

[Ipu cxuranum TBEpPAOTO TOIUIMBA oOOpaszyercs OOJbIIOE
KOJIMYECTBO 30JIbI U JIMOKCHJA cepbl. Tak, HampuMmep, MOJIMOCKOBHbBIC
yIJIM UMEIOT B CBoeM cocrtaBe 2,5-6,0% cepbl u 10 30-50% 3076l
JlpiMOBBIE Ta3bl, OOpasylomuecss MpU CKUTAHUU Ma3yTa, CoJepkKaT
OKCHUJIbI a30Ta, COCIUHCHUS BaHAIWS M HATpus, Ta3000pa3Hble U
TBEpJbIE TMPOIYKThl HEMOJHOro cropanus. llepeBon ycTaHOBOK Ha
KHUJKOE TOIUIMBO CYIIECTBEHHO YyMEHBIAET 30J1000pa3oBaHue, HO
MpakTUYECK HE yMmeHblaeT BbeIOpockl SO, Tak Kak Mas3yThl,
MPUMEHSIEMbIE B KAUE€CTBE TOIUIMBA, COJAECPKAT CEPy B KOJIMYECTBE A0 3-
4,5% wn Oonee. [Ipu coxuUraHuy MPUPOTHOTO raza (HEOUMILIEHHOTO) B
JTLIMOBBIX Ta3ax o0pa3yroTCsl JUOKCHUI Cepbl U OKCUJBI a3oTa. Ciemyer
OTMETHUTh, YTO HauOOJIbIIIEe KOJTUIECTBO OKCHUJIOB a30Ta 00pa3yeTcs mpu
CKUTAHUU KUJIKOTO TOILIMBA.

CoBpeMeHHas TEIUIOAJICKTPOCTAHIIUS MOIIHOCTHIO 2,4 MiH. KBT
pacxoayeT 10 20 ThIC. T yIJisl B CYTKM U BbIOpachiBaeT B atMoc(depy B
cytkua 680 T SO, u SO3; ipu coaepxkanuu cepbl B Tormse 1,7%; 200 1
okcusioB azoTa; 120-240 T TBepabix yactuil (30J1a, MbUIb, CaXka) MpU
3(GEeKTUBHOCTH CHUCTEMBbl TbuIeynaBauBanus 94-98%. HccnenoBaHus
MOKa3bIBAIOT,  4YTO  BOJM3M  MOIIHOW  TEIUIODJIEKTPOCTAHIINH,
BIOpackiBatoniedr B cytku  280-360 T SO, MakCUMaJIbHBIC
KOHIIEHTPAILMH €€ C MOJABETPEHHOU CTOPOHBI cocTarisaoT 0,3-4,9 Mr/™m°
Ha paccrosHuu 200-500 wM; O,7-5,5Mr/M3 Ha paccrosHun 500-1000 wm;
0,22-2,8 mr/m° Ha paccrosiamn 1000-2000 M.
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Pacyer ra3oBbIX BBHIOPOCOB IIPH CKHUIAaHUMHM TBEPAOr0o M
sKHJIKOI0 TOILINBA

B Ttabnuie 1 mpuBedeH AJIE€MEHTHBIM COCTaB OCHOBHBIX BHJIOB
TBEPJIOTO U KUJKOTO OPTaHUYECKOr0 TOILIMBA.

Tabmuia 1 CocTaB OCHOBHBIX BUJIOB OPTaHUYECKOTO TOTUIMBA

Bun CocrtaB roproyei macchol, %

TOILJIMBA C H 0 N S
Hpesecuna |51 6 42.5 0.5 -
Topd 58 6 33.0 2.5 0.5
Bypaoiii 71 7 20.4 1.0 0.6
yTOJIb

Antparmut | 90 4 3.2 15 1.3
CrmaHusl 70 8 16.0 1.0 5.0
Mazyt 88 10 0.5 0.5 1.0

MarepuanbHblii  OalaHC ~ mpolecca  TOPEHUS]  BBIPAXKAET
KOJINYECTBEHHBIC COOTHOIICHUS MEXJYy HCXOJHBIMU BEIIECTBAMMU
(TOIIMBO, BO3MYX) U KOHEYHBIMU MPOAYKTaMH (ABIMOBBIE Ta3bl, 30114,
I1J1aK).

Jl1s pacdyeToB MaTepUaNbHBIX MOTOKOB BEIIECTB MPU CXKUTAHUU
TOIJIMBA UCIIOJIB3YIOTCS PEAKIIMU TOPEHHS €r0 OCHOBHBIX KOMIIOHEHTOB.

Peakuust ropenus C+0,— COy
CTeXrnOMETPUYECKUE COOTHOILICHUS 12+32=44
1+2,67=3,67
Peakius ropenus N, + O, — 2NO
CTexnoMeTpu4ecKre COOTHOIICHUS 28+32 =60
1+1.14=214
Peaknms ropenns S+0,— SO,
CTeXHOMETPUYECKUE COOTHOIIECHUS 32 +32 =64
1+41=2
Peakius ropenus 2H, + O, — 2H,0
CTexnoMeTpu4ecKre COOTHOIICHUS 4+32=36
1+8=9

CTexXrOMEeTpUYECKUE COOTHOIICHUSI CIPAaBEJIUBBI TMPU JTIOOBIX
eaquHuIax u3mepeHuss. OHM MOKa3bIBAIOT, YTO MPU CKUTAHUM | rpamma,
KWJIOTpaMMa WM TOHHBI yriiepojaa pacxoayercs 2,67 rTpamma,
KWIOTpaMMa WJIA TOHHBI KHUCIOpoAa W BblaensieTcs 3,67 rpamma,
KWIOrpaMMa WM TOHHBI YTJIEKUCIOrOo ra3a. AHAJIOTUYHBIA CMBICI
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MMEIOT CTEXMOMETPUUYECKHUE COOTHOLICHUS IS JOPYTUX 3JIEMEHTOB
OPraHUY€CKOr0 TOIUIMBA, IPUBEIACHHBIX HUKE.

Pacuer Maccel kuciaopoma Mgy, HEOOXOIMMOM I CXKHUTaHUS
TOIJIMBA, ¥ KOJIMYECTBA OOpa3yIOMUXCS MPU 3TOM IPOJTYKTOB TOPEHUS
MOXET OBITh MPOU3BE/ICH IO CICAYIOIINM yIIPOIIEHHBIM (hOpMYyIaM:

Mo, = (2,67-C/100 + 8- H/100 + 1,14-N/100 + S/100 — O/100) Mo ;

MC02 - (3367C/100) MTOHJ‘I;

MNOX = (214N/100) MTOHJ‘I;

Msoz = (2:S/100)" Mions;

MH2O = (9.H/100)MTOHH 1

rae C, H, N, S, O — npouienTHOE copepkaHue yriepo/ia, BOIopoa,
a30Ta, CEPbl U KUCIJIOPOJA B COCTABE TOPIOYEH MACChI CKUTA€MOIr0 BUJIQ
TOIIMBA; Mo, — Macca C)KUraeMoro TOILIMBA.

[Ipn mpaBWIBHOM pacyeTe KOJMYECTB BEIIECTB, YYACTBYIOIIHUX B
MIPOLECCE TOPEHUSI OPTAHMYECKOTO TOIUIMBA, B COOTBETCTBUHU C 3aKOHOM
COXPAHEHHUS MACC, JOJLKHO BBITIOJHATHCA PABEHCTBO:

Monn+ Mo2= Mco2 tMnox T Msp2 + Mo -

Ilpumep

[TocTpouTh MaTepuUalibHBIN OajaHC BEIIECTB NPU CKHUTAHUU 2
TBIC.T JIPEBECHUHBI .

Mo, = (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;

Mco2=(3,67-51/100)- 2000 = 37434 T;

Mpnox = (2.14-0,5/100)- 2000 = 21,4 T;
Mo = (9-6/100)2000 = 1080 T.
banaHc BeuiecTB paBeH:

M. omn + Moo = 2000 + 2844,8 = 4844,8 T;

Mco2 +MNOX+ MHzO = 3743,4 + 21,4 + 1080 = 4844,8 T.

KonTpoabHble 3a1aHusA

1. Tloctpouth Oamancel BemiectB nOpu cxuranuu 1000 T
Pa3JIMYHBIX BUIOB TOTUIMBA, MPUBEACHHBIX B Ta0J.1, U OIIPEACTUTS:

a) TIpM CKHUTaHUM KaKoTO TOIUIMBA BBIJEIAECTCS HAMOOJIbIIIEe
KOJIMYECTBO OKCHUJIA CEPhI U YIIIEKUCIIOrO Ta3a;

0) Mpu CKUTAaHUW KAKOTO BHUJIA TOIUIMBA TPEOYeTCs HAMOOJIbIIIee
KOJIMYECTBO KUCIIOPOIa.

2.  Omnpenenute koandectBo CO, 1 mapoB BOJIBI, 00pa3yIOMIIXCS
npu cxurannn 3400 T anTtpamnurta. Kakas Macca apeBecHHBI (CM.
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IpeAbIIyIIyI0 paboTy) MOJDKHA OBITh CO3/laHa, YTOOBI MOTJOTHUTH 3TO
KOJIMYECTBO YTJIEKUCIIOro raza?

3. Kakoe xoiam4ecTBO BO31yXa pacXOayeTcs MPU CKUTaHuu 1 T
Ma3zyTa, €CIi COJACp)KaHHE KHUCIopoJa B aTrMocdepe COCTaBIsIET
20.93%7? Ha kakoe BpeMsi XBaTUT 3TOTO BO3JyXa JIJISl JbIXaHUS OJIHOTO
yenoBeka (IloTpebnenue kuciopoia B COCTOSSHUM TOKosi 12 Ji/dac,
Macca | 1 Kucmopoma mpu HOpMaibHbIX ycnoBusx 1,43 r, cpenHss
MPOJOKUTEIBHOCTD kU3HU 70 JET).

I'a3o000pa3Hoe TOILIMBO

Heap 3ansaTus: M3yuuth MarepuaibHbIE MOTOKH BEIIECTB MpHU
C)KUTaHUU Ta3000pa3HOr0 TOIUINBA.

Obwue nonooicenus

BriOpock! guokcuaa yriepoja 1o BCeMy MUPY SBISIOTCS OJTHOW U3
OCHOBHBIX TIPUYMH TMOTEIUIEHUS Ha 3eMHOM Mmape. (Cxuraemoe
uckonmaeMoro ToriMBa ocBoOokmaer CO,, aKKyMyJIMPOBAaHHOTO
pacTeHUsIMM MHOTO MWIJIMOHOB JIET Ha3zajJ, U T[IOBBIIIACT €€
KOHIIEHTPAILUIO B aTMOC(EpPe BbIIIE €CTECTBEHHOI0 YpoBHs. C)KUraHue
HCKOTIaeMoro ToruiiBa oOycioBiauBaeT 75-90% Bcex aHTPONMOTEHHBIX
BBIOPOCOB TMOKCHIA YTIIEpOAa.

[Tepexon Ha MPOMBIIIJIEHHBIE BUJIBI TOIUIMBA C HU3KUM BBIXOIOM
yriepoja (Kak, HapuMmep, MPUPOIHBINA T'a3) MOHMXAET BHIOPOCHI ra30B,
CO3JIAIOIIUX  IMApPHUKOBBIM A(PdeKkT, mnpu J0CTaTOYHO BBICOKOU
SKOHOMHUYECKOU 3(DPEKTUBHOCTH, U TaKHE MEPEXOAbl OCYIIECTBISIOTCS
BO MHOTHX pPErHOHaXx.

[Ipuponusiii raz reHepupyeTr Menbiie CO, mnpu TOM XKe
KOJINYECTBE BhIPAOATHIBAEMOW ISl CHAOKEHUSI SHEPTUU, YEM YTOJIb WIH
He(Th, TOCKOJIbKY OH COJIEPXKUT OOJBIIIE BOJAOPOJA MO OTHOIIECHUIO K
yTIIepOay, YeM Apyrue BUAbl TOIiuBa. Ilepexon ¢ MCKomaeMbIX yriiei
HAa TPUPOJHBIM Tra3 TMpPHU COXPAHEHUH TOrO K€ COOTHOIICHUS
3 PEeKTUBHOCTH TTPEOOPA30BAHUS SHEPTUU TOIUIUBA B DJICKTPOIHEPTHIO
cokpatuii 661 BEIOpOCHI Ha 40%.

BriOpockl B aTMocdepy Npu CKUTaHUM HCKOMAEMOro TOIUIMBA
3aBUCSIT HE TOJBKO OT BHJA TOIUIMBAa, HO OT TOTO, HACKOJBKO
3 PEeKTUBHO OHO WUCIOIB3yeTCsA. ['a3000pa3HOE TOIJIMBO OOBIYHO
cxuraercs jerde u d3PQeKTuBHEe, YeM yTroJib WM HePTh. Y TUIU3aIus
COpPOCHOM TEIUIOTHI OT OTXOJMSIIMX Ta30B B Ciyyae MPUPOJHOTO Taza
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OCYILIECTBJISICTCS MPONIE, TaK KaK TOMOYHBIA Tra3 HE 3arpsA3HEH
TBEPABIMH YacCTUIIAMU WJIM arpeCCUBHBIMU COEAUHEHUSIMH CEpBI.
brnarogapss XWMHYECKOMY COCTaBy, MpoctoTe u 3PPEKTUBHOCTH
UCIIOJIb30BaHMs NPUPOIHBIA Ta3 MOKET BHECTU CYUIECTBEHHBIN BKJIaJ B
CHUKEHUE BBIOPDOCOB JUOKCHUIA yIJIepoda IyTeM 3aMEHbl UM
MCKOTIAa€MbIX BHUJIOB TOTUIMB.

Ilpupoanbiii ra3. bonbiioe 3HaueHHWE B TOIUIMBHOM OalnaHce
Poccun wumeroT mpUpOJHBIE Tasbl, MNPEACTaBIAIONIME CO00M CcMech
VIJIEBOJAOPOJOB, CEPOBOJOPOAAa U HMHEPTHBIX Ta30B: a3zoTra U
YIJIEKUCIOThl. OCHOBHOM TOPIOYEN COCTABISAIOIIEW NPUPOIHBIX Ta30B
spisiercs MeTtad (ot 80 mo 98%), uto 0OycCIOBIMBAET WX BBICOKYIO
TEIUIOTY CTOPaHMUSI.

JloMeHHBIN ra3 o0pa3yeTcs MpHU BBHIIUIABKE YyT'YHA B JIOMEHHBIX
neyax. Ero BbIXOJ M COCTaB 3aBUCIT OT CBOWMCTB TOILUIMBA, PEKHUMA
paboThl TMeuM, CIoco0OB HWHTEHCHU(UKAIIMKU TIporecca W JAPYTUx
dakTopoB. Beixop raza konebiercs B npenenax 1500-2500 M3 Ha TOHHY
yyryHa. Jlons Heroprounx kKoMnoHeHTOB (No; u CO,) B TOMEHHOM rase
coctaBigeT okoyso 70%, 4Yro u oOyclaBiIMBaeT €ro HU3KHE
TEIUIOTEXHUYECKUE MOKA3aTENH.

deppocmiiaBHblii ra3 00pa3yeTcs Npu BhITIJIABKE (PEeppOCIIaBOB B
PYJAOBOCCTAHOBUTEIBHBIX Tleuax. ['a3, OTXOASAIIUN U3 3aKPBITHIX MEYEH,
MOXHO MCIIOJB30BaTh B KayecTBe TOIUIMBHBIX BOP (BTOpHuHBIE
sHepreTuyeckue pecypebl). Cocras raza: 50-90% CO, 2-8% H,, 0,3-1%
CH,, O,<1%, 2-5% CO,, octansHOE N>.

KonBeprepHblii ra3 oOpa3yercs 0Opu BbIILUIABKE CTald B
KUCJIOPOJHBIX KOHBEpTepax. 1'a3 COCTOMT B OCHOBHOM U3 OKCHJIA
yIJIepoJia, BBIXOJ M COCTaB €ro B TEUYCHUE TUIABKH 3HAYUTEIIHHO
u3MenstoTcs. [locne ounctku coctaB raza mpumepHo TakoB: 70-80%
CO; 15-20% COy; 0,5-0,8% O,; 3-12% N,.

KokcoBblii ra3 o6pa3yercsi Ipu KOKCOBAaHUU YrOdbHOUM IMUXTHL. B
4EPHOM METAJUTYPruy OH UCIOJIB3YETCS MOCJE U3BJICUCHUS! XUMUYECKUX
npoaykToB. OOBEMHBIC [I0JM KOMIIOHGHTOB B Tra3e HaXOIATCs B
cieayronmx npenenax, %: 52-62 Hy; 0,3-0,6 Oy; 23,5-26,5 CHy; 5,5-7,7
CO; 1,8-2,6 CO..

Pacuer ra3oBbIX BBIOPOCOB NPH CKHUTAHUM Ta3000pa3HOrO
TOIJINBA

OCHOBHBIMU KOMIIOHEHTaMH Ta3000p0Aa3HOr0 TOIUIMBA SIBJISIOTCS
roproune raszel: MetaH (CHy), stan (C,Hg), mpoman (CsHyg), stunen
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(CoHy), mpomumnen (CsHg), cepoBomopon (H,S), Bo3MOXHO Takke
Hannuue yriaekucioro (CO;) u cepuuctoro (SO;) razos.

Pacder HeoOX0aMMOro KOJIWYECTBA KHCIOpPOAAa M  BEIIECTB,
BBIJICIISIOIIUXCS pu COKUTaHUU razoo0pa3Horo TOILJIMBA,
OCYIIIECTBISCTCS Ha OCHOBE pEaKIUi TOPEeHUs II0 METOAMKE,
PAacCMOTPEHHOH paHee, ¢ y4eTOM IPOIEHTHOIO COJACP)KaHHUS TOPIOYNX
ra30B B CMCCH.

Hwke mpuBeneHBl pEakIMH TOPSHUS W CTEXHOMETPHUYCCKUE
COOTHOIICHHUS I METaHa, InpomaHa W OyTaHa. AHaJIOTHYHBIC
ypaBHEHHUS IIPH HEOOXOIUMOCTH MOTYT OBITh COCTABJICHBI M JUISL IPYTHUX
TOPIOYMX Ta30B.

CtexroMeTpUIECKIE YPABHCHUS PEAKIIM TOPCHUS:

CH4 + 202 — COZ + 2H20
Metan 16 + 64 =44 + 36
1+4=275+2725

C 3H8 + 502 —3 C02 + 4H20
[Iponan 44 + 160 =132+ 72
1+3,64=3+1,64

2C 4H10 + 1302 —8 C02+ IOHzo
byrtan 116 + 416 = 352 + 180
1+3,58=3,03 +1,55

[TonydeHHbIE MacCOBbIE COOTHOIIIEHUSI BEILIECTB, YYACTBYIOIIUX B
peakIusX, TMO3BOJISIIOT PacCUUTaTh PacxXo]l KHUCIOpoJa M BO3yXa,
BBIJICJICHUE YIJIEKHCJIOTO Ta3a M TMapoB BOJABI U  TMOCTPOHUTH
MaTepUaIbHbI  OallaHC BEUIECTB TMPU CKUTAHUM Ta3000pa3HOTo
TOILJIMBA.

PacueTHbie (hOpMYIIbI UMEIOT CASAYIOIIUMN BU/I;

M omn = (4CH4/100 +3.64- C sHg /100 + 3.58- C +Hip /100) Miomn i

MBO3H = Mp» /02093),

MCOZ = (275CH4/100 + 3- C3H8 /100 + 3.03- C 4H10 /100 +
C02/100 ) MTonn ;

Mo = (2.25:CH4/100 + 1.64- C 3Hg /100 + 1.55- C 4Hyp /100)
MTOHJ‘I .

B mnpusenennbix Qopmynax 3Hauenus CH,; CsgHg um Cy4Hyg
COOTBETCTBYIOT TMPOILIEHTHOMY COJACPKaHUIO TOPIOYMX Ta30B B
CKUTaeMOM Ta3000pa3HoM ToruiuBe. [IpucyTcTBHE B cocTaBe roprouei
MacChl YIJIEKHCIIONO Tra3a HeoOXOJMMO y4uThIBaTb B (opmylie
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cimaraembiM (CO,/100).

VYpaBHeHHE MaTepUaIbHOTO OaaHca B JaHHOM CIIy4ae UMEET BUJ

MTOHJI + MTOHH = MCOZ + MH2O

Ipumep

[TocTpouth MaTepuaabHbI OanaHC BEIIECTB MPU CXKUTAHUU 3
THIC.T raza cocraBa: metaH — 80%, Oyran — 10%, yriekucibiii ra3z —
10%.

Mo, = (4-80/100 + 3,58- 10/100) 3000 = (3,2 + 0,358) 3000
=10674 1;

Mcoz = (2,75-80/100 + 3,03- 10/100 + 10/100) 3000 = (2,2 + 0,303
+0,1) 3000 =7809 T;

Muzo = (2,25-80/100 + 1,55- 10/100)3000 = (1,8 + 0,155) 3000
=5865 T;

bamanc BemecTB paBeH:

Moz + Mo2= 3000 + 10674 = 13674 T;

Mcoz + Mo = 7809 + 5865 =13674 1.

KoHTpo/bHbIE 3a1aHUSA

1. Tloctpouth Oamanc BemiecTB npu cxuranuu 1000 T
PUPOHOTO Ta3a cieayomero cocrara: meran — 10%, npoman — 30%,
oytan — 40%, yriekucinsiii ra3z — 20%.

2. Kakoe KOIMYECTBO BO3JyXa HEOOXOAMMO ISl CHKUTAHUS
5000 T O6uorasa coctaBa: MeTad — 95%, yriaekucislii ra3z — 5%.

3. OmpenenuTh  KOJUYECTBO  ra3000pa3HbIX  IMpPUMECEH,
obOpazytomuxcst npu cxuranuu 1000 T raza cocraBa: meran — /0%,
npornad — 20%, 6yran — 10%.

4,  OnpenenuTh KOJUYECTBO YTIJIEKHUCIIOTO ra3a U IMapoB BOJBI,
obOpazytomuxcs mpu cxuranuu 3000 T raza ¢ cocraBoM: mponan — 45%,
oytan — 55%.

5.  OmnpenenuTh  KOJIWYECTBO  3arps3HAIONIMX  BEIIECTB,
oOpasyrommxcs npu cxuranuu 1000 T aHTpanuTa U NPUPOJHOrO rasa
cnenyromiero cocraBa: merad — 10%, mpoman — 30%, Oyran — 40%,
yriekucibld  raz — 20%. Kakoe TOmIMBO MEHBIIE 3arps3HsET
OKPYXKAIOIIYIO CPEY U MoYeMy?

KoHTpoJIbHBIE BONIPOCHI

1. K xakuM DKOJOTMYECKUM  IOCIEACTBUAM  IPUBOJUT
CKUTaHUE TOTINBA?

2.  Ilpemnoxxnute OCHOBHBIC MYTH PEIICHUs TTPOOJIEM, CBI3aHHBIX
CO C)KUTaHHEM TOILIHBA.
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