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1 YBOJ

CBeTCKHM M3a30B KOjH Ce TI0CTaBJba y CEKTOPY €HEPreTHKe, Kako KPaTKOPOYHO TaKO M TyTOPOYHO, OJHOCH Ce
Ha MOTYhHOCTH 3a/I0BOJbEHA TIOTpeda 3a €HEPrHjoM W TO 300T OTpaHWYEHUX pe3epBH (POCHUIHUX TOPUBA
(yrasmp, HapTa ¥ IPUPOJHU 3EMHHU Tac), CTATHOT IMopacTa Opoja CTAHOBHUKA W HOBUX MOTpeda 3a EHEPTHjOM.
buomaca he nmpencrasipaTi 3HaYajaH U3BOp eHepruje y oyayhaoctr. OCHOBHE ITPETHOCTH IPUMEHE OnomMace
y OJHOCY Ha (hOCHUIIHA TOPHBA CY:

— O0OHOBJBEUB M3BOP €HEPrHje

— CMambehe 3aBUCHOCTH 01 (POCUITHUX TOPUBA

— CHUTYPHOCT CHa0/eBama

— cMameme 3aralema KUBOTHE cpeluHe

— cMameme emucuje CO;

— OTBapame paJHUX MecTa

— pa3Boj Ha JOKAJTHOM/HAIMOHATHOM HHBOY H JP.

[Ipumena Gnomace y eHepreTcke CBpXe MOpa ce KOPHCTUTH Tako Jla HE Yrpo3u JIaHall HCXpaHe, Kao W Ja
3a7I0BOJBH KPUTEPHjyMe OAPKUBOCTH (AeTaJbHO he OMTH NpuKa3aHo y HApeTHUM IOTJIaBJbUMA).

VY cekTopy eHepreTuke, OMomaca MOXKE Jla c€ KOPUCTH Ha paszinylTe Ha4uWHE, a y OyayhHocTH ce Moxe
OUEKMBATH U Pa3B0j HOBUX TEXHOJIOTH]ja KOje& CY Y OBOM TPEHYTKY Y Pa3Bojy WK Koje he Tek OMTH pa3BHjeH.

VY HapenmHUM TMOTJIaBJbUMa, OCHOBHE KapaKTEPHCTHKE TOPHBHX MaTepuja M Tpolieca caropeBama Ouhe
MpHUKa3aHu, a 3aTUM he OuTh neduHrcaHu mojam, ooimiy 1 noaena ouomace. [locebHo he Outh mpukazane
MoryhHoctn kopumihema OWOMace y €HEpreTcke CBpXe M TEXHOJIOTHje Koje oMoryhaBajy Kopwimheme
Onomace Ha eUKacaH U €KOJIOMIKH MPUXBATIFHB HAUMH.

2 I'OPUBE MATEPUJE

CBe 10jaBe W NPOIECH Y MPHUPOAH TNPEACTaBIbajy Pa3InIUTe OO0JIMKEe Kperama MaTtepuje. CBaku 0OJIHMK
KpeTama MaTepHje UCTIO0JbaBa ce OAroBapajyiuM BUIOM eHepruje. PasnnuuTiM BUIOBUMA KpETama MaTepuje
OJITOBapajy pa3NuTH BUIOBU CHEPTH]E.

[lon oOHOBFMBMM H3BOpPHMa €HEpPruje TOApasyMeBajy ce: Ouomaca, XHUAPONOTeHLHWjal (eHepruja
BOJIOTOKOBA), COJIapHA €Hepruja, eHepruja BeTpa, TreoTepMallHa eHepryja M oTnan (camo oapeljeHe BpcTe
oTmana).

Bromacy 4oBeK KOPUCTH O] TABHHMHA 3a Pa3jIMYMTE CBPXE: 3a COMCTBEHY HCXPaHy, 33 UCXPaHy CTOKE, Kao
rpal)eBUHCKH MaTepHjall, Kao CHPOBHHY 3a MIPOU3BOAKBY ojaehe 1 kao u3Bop eHepruje (3a MpHumIpeMy XpaHe u
3a rpejame).

ITox mojMoM OGmomaca moapa3yMeBajy ce CBe OMJbKE Ha KOMHY M Y BOau koje mperBapajy CO,, Boay u
COJIApHY CHEPTH]Y Y OPTaHCKY Macy:
CO, + H,O + céemnocm + xnopogpun — CH,0 + O,

6CO, +6H,0+E — C,H,,0, +60,

buomaca, Takohe, o0yxBaTa u opraHu3Me KOju ce XpaHe OMibKama, Kao U pa3He pa3rpahjuBade — ykibyuyjyhu
1 OakTepHje W IJbUBE — KOje TPAaHCHOPMUIITY OMIbKE W KUBOTHI-EC W FHHMXOBE OPTaHCKE OCTATKEe ITOHOBO Y
Boay u COx.

Caropepamem 6nomace, CO; ce Bpaha y atmocdepy, Tako aa je ykymau omranc CO, (CO; moTpebaH 3a pact
omwmbaka 1 CO, HacTao HUXOBUM caropeBameM) jelHak Hyiu. HapaBHo, oBaj OmmaHc He y3uma y o03up
nenokynuu ounanc CO; koju 6u moapasymeBao u emucHjy CO; Koja moTude u3 mpoieca o0paae 3eMJbUILTA
HPWINKOM y3rajama Ousbaka, ceue M CaKyIubamba, IPeBolermhe Yy 00MK IMOroaH 3a MPOIeC caropeBama 1 Jp.
OnpehuBame nenokymHor ommanca CO; onx y3rajama OMoOMace 0 Kpajie¢ MPUMEHE BPITH Ce Ha OCHOBY
CIIO’KEHHX MOJIeNa KOjH y3uMajy y 0031p BENMKH OpOj pasIHuUTHX YTHLAJHUX (akTopa.
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2.1 IHOJAM I'OPHUBA

lopuBe martepuje nmpeacTaBibajy TakBe CYNTaHIE KOj€é caropeBameM — MpolecoM OYpHOT CjeAni-aBama ca

KHCEOHHKOM, TOpel MaTepHjalHuX MpoIyKaTa mporeca (MpoayKara caropeBama), ociobahajy ompeheny

KOJIMYHMHY TorutoTe. JleduHuIja koja je m1aTta Ha TaHANTHEM CTEIIEHY pa3Boja, AOMYEH-EHA je HU30M 3aXTeBa,

KOjH TOPHBO MOpa Ja UCITyHH. JeHa MaTepHja MOXKe Jia c€ KOPHCTH Kao UHIIYCTPUjCKO TOPHBO IO YCIOBOM

Ja ucnymasa cienehe 3axTese:

— J1a IPOIIeCOM caropeBama MPOU3BOIY 3HATHY KOJHMYHHY TOIUIOTE Y KPATKOM BPEMEHCKOM Pa3MaKy;

— J1a ce y IPUPOJH HaJla3H y JOBOJFHUM KOJIMUYHMHAMA;

— J1a je eKcIuloaTalnyja pejaTHBHO JIaka i eKOHOMHYHA,;

— J1a je IPOU3BOJIHYU MTOCTYNAaK TEXHWYKH OCTBAPJEUB U PeHTAOMIIaH;

— Jay ceOu He caJpKU HETPUXBATIHHBO BEJIMKY KOJHMYMHY HETOPUBHX MaTepuja — 0anacra;

— 712 OUTHO HE MeHa CBOj CaCTaB M OCOOHMHE MPHU CKIIaJUIITEY, TPAHCIIOPTY U PYKOBambY;

— J5a je 6e30enHa ¢ 003WpPOM Ha IM0jaBy MOXapa W EKCIUIO3Hje Y yCIOBHMA CKIAIUINTEHha, TPAHCIIOPTa U
pyKOBama;

— J1a je IieHa IMpoM3BeIeHe KOJIMYMHE TOIUIOTE eKOHOMUYHA U TIPUXBATIBHBA; U

— Ja cy HacTaJld IPOIYKTH caropeBara 0€30IMacHH 10 JkuBa Onha v MpuMemeHe MaTepHje.

2.2 BPCTE 'OPUBA

Omnmrra mozena ropuBa BpIIK ce Hajuyenthe mpeMa BHUXOBOM arperaTHOM CTamby W MpeMa HauuHy T00Hjama.
[Ipema arperaTHoM cTamy ropuBa ce Aejia Ha YBPCTa, TEYHA W TACOBHTA, a IIpMa HaYMHY AoOWjamba — Ha
npupogHa u mpepahena. Ilox mpupomHuM ropuBMMa TOApa3yMeBajy ce OHA TOpHBa KOje ce Hamaze y
MpUPOAN M KOja ce MOTY KOPHUCTHTH Beh mocie onacTpamuBama rpyomx mpumeca. Ilpepahena ropusa
no0ujajy ce WK MpepajioM MPUPOIHUX MM MPOIECOM Y KOME yUeCTBYjY M IPUPOJHA U BEUITayKa TOpUBa.
Ommrra nojena ropusa Aarta je y Tabemn 2.1.

[Topen oBe ormiTe mojene, rOprBa ce MOTY Pa3BpCTATH:

— Mpema MOCTOjaHOCTH Ha TOJIOTY (TOIIONOCTOjaHa U TOIJIOHEIIOCTOjaHa);
— TIpemMa KapakTepy Kopuiihema (eHepreTcKa M TEXHOJIOIIKA TOPHUBA);

— TIpema 3amajbUBOCTH (CcaMo3aliaJbhBa M HeCaMO3aIaJbhBa);

— mpema MPUMEHHU.

Tabena 2.1: [lodena 2opusa npema azpecamnom Cmary u Cmeneny npepaoe

IIpema IIpema cteneny npepajne

arperaTHoOM CTamy IMPUPOIHA TOPUBA ITPEPABEHA TOPUBA

JIPBEHU yTrajb, OpUKETH, CEUKa,

Uspcto omomaca
TeJIeTH, TOPU(PHUKOBAHU TIEIETH

OunoropuBa (0roeTaHoI, OHO-
ETBE, buomeranoJ, 61o-
MTBE, 6uo-JIME, 6uo-TAEE,
O0roOyTaHoI, OHMOIU3eN,
Fischer-Tropsch nuzenn,
XHUIPOreHU30BaHa OUJbHA yJba,
YHCTO OUJBHO YJbE),
OMOTEYHOCTH.

Teuno

T"acoButo Guorac, BOJIOHHK.

VY naHamme BpeMe, Iojiella TopHBa, MOCeOHO, BPIIM Ce MO KPHUTEpUjyMy OOHOBJbMBOCTH. [lo oBOM
KpUTEpHUjyMy, TOpHBa Ce Jielie Ha HeoOHOBJbMBa ((oCHIHA) U OOHOBJBHMBA TOpWBA, a JOAATHO C€ MOTY
MOJICTTUTH | 110 TIPTXOHUM KPHUTEPHjyMUMa — IIpeMa arperaTHoM cTamy U cteneny npepane (Couka 2.1).
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Cnuxa 2.1: Bpcme 2opusa
lopuBa naHac mpejacTaBibajy, ca jeoHe CTpaHe, CUPOBUHY y MHOTUM KOHBEP3MOHHMM IpolechMa (3a
noOujame mpepaljeHnx ropuBa) M, ca Ipyre CTpaHe, Kao W M3BOp 3a JA0OWjarke TOIUIOTHE WM HEKe JpyTre
enepruje (Cmuka 2.2). CaBpeMEHHM KOHIIETITH TpUMEHE OmoMace ykazyjy Ha MOTYhHOCT Kopwuirhema
O0romace Kao CUpOBUHE Yy TIOCEOHHMM MOCTpOjemuMa — Onopadunepujama, koja he omoryhntu na ce mopen
pa3IMYMTUX BpPCTa TOPUBA M3 OMOMace MPOM3BEIy pa3IH4yuTe Matepuje (OnoMaTtepujaiu, OMOXeMHUKaIHje U
np.). Konment 6nopadunepuje je pa3sBujeH M0 aHAIOTH]HU ca CaBPEMEHUM padUHEPHjCKAM ITOCTPOjeHUMa 3a
npepany Hadre, anu Ou Opoj pazIHIUTHX MPOU3BOJA KOjH ce ToOuja y OrnopaduHepuju 6uo 3HaTHO Behu.
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Cnuxa 2.2: [lpumepu npumerne buomace y paziudumum npoyecuma

2.3 CACTAB I'OPUBA

CacraB ropuBa ozpeljyje ce Tako3BaHOM €JIEMCHTapHOM aHaJM30M, a OCOOMHE, Ba)KHE 3a

TCXHHUYKOM aHAJIHU30M.

MPUMEHY —
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2.3.1 EJJEMEHTAPHU CACTAB

CacTaB 4UBpCTUX M TEUHUX FOpHBa U3pakaBa c€ Y MaCEHHM, a TACOBUTHX y 3allPEMHUHCKHM NpOLEHTUMA. Y
OIIIITEM CIIy4ajy TOPHBA CE€ CacToje W3 TOPUBOT Jiena u Oajacta — HEropuBor jaena. Ha ocHOBY mo3HaTor
€JIEeMEHTApHOT cacTaBa MOXKE Ce MpOopadyHaTH HHU3 IojaTaka: MoTpeOHa KONMYMHA Ba3Ayxa 3a MOTIYHO
caropeBame, TOIUIOTHa Moh TopuBa, KOJIMYMHA W cacTaB IpoJayKaTa caropeBama M TeMempaTrypa
caropeBama.

Y cactaB OMJI0 KOT TOpHBa, Y OMIITEM CIy4ajy, yJa3e TpU FOpHBa eeMEeHTa — YIJbeHHUK, BOJOHUK U CYMIIOp,
Kao MpHMece KHCEOHHWK W a30T (YHyTpalmu Oanact), n OajacT: MHUHEpajJHe MaTepHje W BoJa (CIOJbHU
6anact). Ha ocHOBY 0BOra, MOKE c€ HaIlUCATH CaCcTaB FOPHUBA Y OMIITEM OOJIHKY:

getgutgstgotgvtgwtga=1

rae ce ca g obOenexaBa MaceHO ydemhe IMOjeIWHHWX elleMeHara y ropuBy, a C, H, S, O, N, W, A4
npecTaBibajy CUMOOJIE 32 YIJbeHUK, BOJOHUK, CYMIIOP, KHCEOHUK, a30T, BIary U MeHepajlHe MaTepH]jc; HilH
y 00IHKY

C+t+H+S+O+N+W+4=100, % m/m

IJIe ce UICTUM CHUMOO0JIMMa U3pakaBa MPOICHTYaIH! CacTaB”.

OBaxaB eJleMEHTapHHU CacTaB je OMLITH U BaXKH 3a CBa FOpPHBA. 3aBHCHO OJ BPCTE TOpPHBa OH CE MEHa: y
TaCOBUTHM TOPHBHMA HE ITOCTOj¢ MUHEpATHE MaTepHje, a M y BehWHH TEIHUX TOpHBa, MHHEPATHIUX MaTepHja
NPaKkTUYHO HEMa, JIOK WX KOJ YBPCTHX TopuBa yBek mMa. Ca/pikaj MHHEpAaTHHX MaTepuja KOJ yribeBa je
Behu ¥ 3aBHCH 071 BpPCTe yIJba, JOK je Y OMoMacH 3Ha4ajHO MarbH.

2.3.1.1 YrbeHHK

VYTJbeHUK YMHHU HAjBAXKHU]Y KOMIIOHEHTY FOpHBa C jelHE CTpaHe IUTO Ira y TOPUBY MMa HajBHILE, a C Apyre
CTpaHE IMTO FHETOBHM CaropeBameM HacTaje W HajBehw 10 KOJIWMYHWHE TOILIOTE KOjy TOpPHBO ociiobaha.
VYTIJbeHHK ce Y TOpUBHMA Hajla3u M y CJI000JHOM CTamy M BE€3aH; OH yJIa3H Y CacTaB CIOKEHHUX OPTraHCKUX
jeaumemha Be3aH ca BOJOHUKOM, KHCEOHHKOM, a30ToM B cymmnopoM (Cruke 2.3 u 2.4). CaropeBameM jeTHOT
KHJIorpaMa yribeHHKa ociobaha ce komwmumHa Totwiote ofn 33,829 MJ. MakcumanHa Temmeparypa
caropeBama yrjbeHHKa U3 TOpUBa padyHaTa 0e3 TOIDIOTHUX TyouTaka nznocu 2240 °C.

HC H
S

Xudoilie@iuuru MODER ROREKY AR Yirud
Cruxa 2.3 Maxpomonexyn yerna

s

Hanomena: Cumbon W nomuue uz eneneckoe, nemaukoe jesuxa (water,_Wassser), a A - uz enzieckoe, Hemaukoz
Jjeszuxa (ash,_Asche).
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Cnuxa 2.4 Makpomonexynu yenynose, xeMuyenyiose u MUeHUHA (OCHO8HU cacmojyu buomace)
2.3.1.2 Bogonuk

Boponuk npezcrasiba APYTy IO BaKHOCTH TOPUBY KOMIIOHEHTY. Kao u yribeHHK, IOTHYE U3 Ipamarepuje,
U3 KOje je TOprBO HacTasno. BoJoHUK ce y ropuBHUMa jaBJba Be3aH KOJ YBPCTUX, TEUHHX U TACOBUTHUX, H YHCT,
y MEIIaBHHMA ca JPYyTMM TOPUBUM KOMIIOHEHTama, y TacOBUTHUM TopuBuMa. [Ipm caropeBamy jemHor
KHJIOTpaMa BOJIOHHKA pa3BHja ce dak 142,014 MJ nnum 4,2 myTa BuIe o1 oarosapajyhe KOIWYMHE TOIIOTE
KOJI yIJb€HHKA. 3aTO KOJIMYMHA TOILIOTE, Koja ce ociiobal)a MOTIyHHM caropeBameM jeANHUIE Mace TOpHBa
pacte ca moBehameM caapiaja BOJOHHMKA y HeMy. MakcuMmaliHa TeMIlepaTypa caropeBamba BOJOHHKA,
padyHata 6e3 TOIIOTHHHU TyOuTaKa, usHocu 2235 °C.

2.3.1.3 Kuceonnk

KuceoHuk Huje TOpHBH €IIEMEHT, all NOMa)ke M oMoryhaBa caropeBame. Y TOpUBHUMA CE jaBJba BE3aH ca
JPYTUM EJIEMEHTHUMA, CeM Y TaCOBHTHM, T/ T'a Hala3uMO y CIOOOTHOM cTamy (Y MamuM KOJIHYMHAMA).
KonnunHa KMCeOHHKa y TOPHBY CMambyje IOTPEOHY KOJHMYMHY KHCEOHHKA U3 Ba3yXa HEOMXOIHY 3a HeroBO
caropeBame (KOJ ajKoxojia, Ha MpUMep). YIa3u y TaKO3BaHM YHYTpalllkbu 0anact, jep 3ay3uMa MecTO
TOPHBUM EJIEMEHTHMA U MITO Y OKCHIOBAHOM CTamy Ca YIJbEHHUKOM W BOJOHUKOM CMambyje KOJHYHHY
TOILTOTE Koja ce ociiobaha caropeBameM. BHCok campikaj KHMCEOHWKAa Haa3um ce y OMOMacH, TpeceTry U
MJTaJTAM MPKHUM yTJb€BUMA; 3HATHO MAKU j€ KOJl CTAPUjUX YIbeBa.

2.3.1.4 A3or

A3OT ce y TopuBUMa jaBJba y CaCTaBy CIOKCHUX OPTaHUCKHX jeHECHA. Y UBPCTHM M TCYHHM rOPUBUMA T'a
uma Beoma Mmaio (0-2%), MOK ra KOJ TacOBUTHUX TOpHBA MOXKe OWTH JalieKo BHIIE (HAPOYHTO KOJ
MPOU3BEACHUX). Y TPOIECY caropeBama ropruBa a3oT ce HajBehuM JeoM MoHama Kao HHEpTaH. 3ajeHo ca
KHCEOHWKOM YMHH TaKO3BaHU yHYTpAIIkhH 0aIacT.

2.3.1.5 Cymnop

Cymmop ce y ropuBHMa jaBjba y BUAY FOpPUBOT M Heropusor. Heropusu cymmnop (y o6nuky cyngata reoxha,
KaJILKjyMa U JIp.) TOKOM caropeBama Ipejiasy y Mereo U He yTHUe Ha CBOjCTBa ropusa. |'opuBH cymmop ce
jaBJjba Kao opraHCKH (y OKBHPY CIIOKCHHX OPTaHCKHUX jeIUbCH-a, MEpKANTaHa) M MHUPUTHU (CjeIUBCH ca
rBoxhem, FeS;). I mopex Tora mTo caropeBameM cymmopa Hactaje oxpeheHa kommumHa TorwioTe (9,295
MlJ/kg) mpucycTtBo cymropa y TOpUBHMA je Kpajibe HemoxkesbHO. CyMmmop Jenyje KOpPOAMBHO H Y
€JIEMCHTAapHOM CTamkby U y OOJIMKY jeqUIbEHa, a MPOAYKTH HErOBOI CaropeBama Cy IIKOIJBUBH 32 JKUBH
ceet. [Ipu caropeBamy cymIiopa ca BUIIKOM Basayxa (BehioM KOJMYMHOM Ba3[yxa O] HEOIXOHO MOTpeOHe
3a MOTITYHO CaropeBame) N0Ja3H 10 HacTajamka CyMIOp-AHOKcHIa U cyMnop-Tpuokcuaa (SO» u SO3) xoju y
MIPUCYCTBY BOJE 00pa3yjy CyMIopacTy U CyMIIOPHY KHCENIHHY (Y3pOK HACTajama KHUCETNX KHIIa).
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2.3.1.6 MuHepajaHe MaTepuje U MeINeo

CBe BpCTe TOpUBa, OCUM TaCOBHTHX M HajiakmIux ¢pakuuja npepane Hadre, campxke y ceOu MuUHepaiHe

Mmatepuje. OHe cy MTETHE U3 BUIIE pa3yiora:

— CcMamyjy yIeo TOPHUBUX MaTepHja y TOpUBY, Ma Ha Ta] HAYUH W KOJIMYUHY TOIUIOTE KoOja ce aobuja
caropeBameM,

— OTeXaBajy caropeBame M M3a3MBajy ryOUTak ropruBa Ima THME U TOILIOTE,

— moBehaBajy TpOITKOBE OJIpKaBamka MOCTPOjeha M CMamkyjy HErOB BeK Tpajama, U

— mnoBehaBajy TpOITKOBE TPAHCIIOPTA TOPUBA.

Cazpikaj MUHEpATHUX MaTepuja y TOPHUBHMA CE MEHha Y MIMPOKUM T'PaHUIAMA: OJ1 HEKOJIHKO MPOICHATA KO/
TEXHUX TEYHHX TOPHBA, I0 HEKOJHMKO JECEeTHHA MPOIIeHaTa KOJ YBPCTHX ropuBa (IpBHa O6momaca — 1-2%,
nosbonpuBpeHa 6uomaca — 7-10 %, yriseBu — 1o 30%). Jlaspu Tok u3narama ogHocuhe ce Ha MUHEpaiHE
MaTepHje Yy YBPCTHUM FOPHUBUMA.

VY mporecy caropeBamba MHUHEpPAJIHE MaTepHje TPIE HU3 CIOKCHHX MIPOMEHA — PA3Iaxy ce U JNeTUMHIHO
OKCHIMIIY cTBapajyhu ocTarak, KOju ce U KBaJUTaTUBHO U KBAHTHTATHBHO Pa3jHKYyje OJ MOJa3HE MaTepHje
— TIeTeo.

Tako y cacraBy menena Haja3u ce Hu3 okcuaa: kamujyma (Ca0O), maraesujyma (MgQO), natpujyma (Na,O),
kamujyma (K,0O), cunmunujyma (Si0O»), reoxbha (FeO, Fe 03) , amymunnjyma (AlO3) u apyrux.

[eneo, 3HauM, MpencTaBiba CMENy OKCHIA MUHEPATHHX MaTepHja, KOjH OCTajy TOcie MOTIYHOT Ipoleca
caropeBama CBHX TOPHBHX MaTepHja W3 TOpHBa W IOCIE 3aBpIIETKa CBUX TpaHCOpMaIuja MHUHEPATHHUX
MaTepHja, Koje ce AelIaBajy Ha MOBUILICHUM TeMIepaTypama.

2.3.1.7 Buaara

3ajenHoO ca MHUHEpATHUM MaTepHjaMa Bjara YiHH T3B. CIIO-HU OalacT MM OaylacT YOIIITe, U Kao TaKBa je
HerokeJbHa. OHa yMamyje TOIUIOTHY MOh TopuBa, jep ce Ha HEHO UCIapaBamke TPOIIM Ce Je0 TOIUIOTe
HACTao caropeBambeM rOPHBUX KOMIOHEHTH TOpHBa. Biara cHikaBa TemrepaTtypy MmpojyKaTta caropeBama, a
noBehaBa TPOIIKOBe TpaHcrnoprta. [loTHYe M3 mpamarepuje and WIaKk HajBeliuM JIENIOM JIOCTEBa y TOPUBO
KBallICHEM.

Brara ce y uBpcTUM ropHBHMA jaBJba y TPU BHJA: Ka0 rpy0a, XUTPOCKOICKA U KOHCTUTYIMOHA.

I'pyba Bnara (cmospalimka, MOBPIIMHCKA, CI000JHA) pe3yJiTaT je KBalllekha I'OpUBa BJIAroM U3 CIOJbHE
CpeAMHE TIpU JA00HWjamy, TPAHCIOPTY W ckiaaumiTemy ropuBa (Cnmka 2.5). Xurpockorcka Biara
(yHyTpalima, KanuiapHa) Hala3H ce y opaMa YBpCTor ropuBa. KOHCTHTYIIMOHA Biara NpeJicTaBiba BOAY Y

cacTaBy caMOl TOPHBa XEMHJCKHU Be3aHy (MHUHEpaJIHE MaTepHje) — Hajuelhe y 00JUKy KPUCTAIHE BOJIE.

VY TeXHHUUYKUM NpopadyHHMa 3aHEMapyje ce caapiaj KOHCTUTYLMOHE Bjare, TaKO Aa ce yKyITHa BJiara MOKe
HpEeACTaBUTU 30MPOM IpyOe M XUTPOCKOIICKE, CBEIEHO Ha UCTY Macy IOpuBa:

W.=Wet+Wy, % m/m

rJie Cy:
Wy (%) - YKYITHa BJIara,

We (%) - rpy0a Biara,

Wu (%) - XUTPOCKOTICKA BJIara.

N3meljy rpybe U XUrpOCKOTICKE Biare Hema OIITpe TpaHulle — o0e ¢y TauHHje AeUHHCAHE yCIOBUMA CBOT
onpehuBama.
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Cruxa 2.5: lllemamcku npukas epybe u Xxuepockoncke 6iaze

24 YCJIIOBHE MACE U ITPEPAYYHABAIBE CA JEAHE MACE HA JIPYTY

VY 3aBHCHOCTH O] caJpikaja BJare U MUHEPAJIHUX Marepuja (Tiernena), TOpuBo (yIJIaBHOM YBpPCTa TOPHBA U
TeXa yJba 3a JIOXKEHE) CE YCIOBHO AeHUHHMINE PA3IMIUTHM MacaMa: pagHOM, aHAIUTHYIKOM, ariCOIyTHO
CYBOM, YHCTOM TOpuBOM U opraHckoM (Cruka 2.6).

c HlO|Ns | A |w, | w,
’ OPIAHCKA MACA
g AHACTA TOPUBAMACA .|
- ATICOJIYTHO CYBA MACA .
. | AHAJIATAYKA MACA
. PAIIHA MACA "

Cruxa 2.6: Lllemamcku npuka3s ycio8Hux maca 20pusa

CacraB yBpcTOr ropusa (yrajs), mocie Bahema U3 3eMibe MpEACTaBiba T3B. paowy macy ropusa. Cactas
paJiHe Mace TOpUBa U3PaXKEH Y MECEHUM IIPOLIEHTHMA, MOXE C€ HAIIUCATH y OOJIHKY:

C+H,+ O+N,+ Sg+A,+W,= 100, % m/m
rae Wi(%) npencrasiba yKymHY BIIary, jenHaky 30upy rpy0de u XurpocKorcke:
W.=Wet+Whyy, % m/m
a MHJEKC «7» O3HavaBa Jla ce cacTaB OJHOCH Ha paJHy Macy ropuBa.

HcnutuBama cactaBa v Jpyrux 0cOOMHA YBPCTHX FOPUBA HE MOTY CE€ BPIIMTH HA Y30PKY pajlHe Mace TOpUBa
300r IPOMEHJBUBOT Cajipaja rpy0e Bare KOju 3aBHCH OJi TEMIIepaType, MPUTUCKA U BIIAXKHOCTH Ba3ayXa.
I'pyra Biara ce 3aTo OJCTpamyje CYIICHeM Ha Ba3AyXy ¥ J0OHjeHH y30paK CIIyKH 3a aHanuze. Maca ropusa
0e3 rpyOc Biare Ha3WBa aHAIUMUYKA MAca TOPHBA, a BEH cacTaB o0enexaBa ce MHACKCOM «a». CactaB
aHATNTHYKE Mace ToprBa opeheH je n3pa3oM:

CatHu+ OutNot+ SatAa +Waa= 100, % m/m

CymemeMm ropuBa uzHajg 100°C (obuuno 105°C) Moxe ce y MOTIIYHOCTH OICTPAaHHWTH Bjara M3 TOpHUBA.
Maca ropuBa U3 KOje je OACTpameHa U Ipy0da M XUTPOCKOIICKA BjIara Ha3uBa CE ancONYMHO CY8d MAcd
ropuBa M cacTaB o0elie’kaBa ce ca MHAEKCOM «s». CacTaB alcolyTHO CyBe Mace TOpHBa INPEICTaBJbEH je
U3pa3oM:

Cs+H+ Os+N;+ Sg+As = 100, % m/m
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YucTy TOopuBYy Macy YMHE YIJbeHUK, BOOJOHUK 1 cymitop. [Io3HaTo je na je a30T nHepTaH U 1a KHICEOHUK Camo
noTroMake U oMoryhasa mporec caropeBama. Kako ce KMCEOHHMK M a30T y TOpPHBY Hajla3e Be3aHH ca
OCTaJIUM €JIeMEHTHMa, YKJbYUYjy Ce, YCIIOBHO, y Macy Koja ce Ha3MBa yucma 2opusa maca ropusa. Cactas
YCIIOBHE YUCTE TOPUBE Mace JaT je jeqHAYMHOM:

CytHgt Og+tNg+ Sge = 100, % m/m
Tl MHIIEKC «g» 03HayaBa CacTaB YUCTE TOPHUBE Mace.

Uckspyuyjyhu cBy Biary, MUHepaJIHe MaTepHje U CyMIIOp, 1o0uja ce opeancka maca ropusa. OBaj cactas je
Takohe ycioBaH, jep ce CyMIIop Haja3W y TOPUBY M Y BHIY OPraHHCKUX jeum-era. CacTaB opraHcke mace
JIaT j& u3pa3oM:

CotH,+ Ooto =100, % m/m

/i€ C€ MHJEKC «0» OJHOCHO Ha IOMEHYTH CacTas.
VY TepMOTEXHHUYKUM U TEPMOCHEPTETCKUM MIPOpadyHHUMa KOPUCTH C€ CacTaB KOjU Ce OAHOCH Ha PagHy Macy
ropusa. [IpepadyHaBame cactaBa ca jelHE Mace Ha Ipyry U OOpHYTO BPILIH c€ OAroBapajyhum u3pasuma.

3a noOujame OBHX M3pa3a MOTY Ce HalMcaTH CacTaBH FOpHBa KOjU c€ OJHOCE Ha paJHy M aHAIUTHUYKY Macy
y 00JIHKY:

CutHat Og+ Nyt + SeatAa +Wia = 100 D

C+H,+ O,+N,+ Sgi+A,+ W= 100-W D
OpnHoc 36mpa wiaHoBa jeBe ctpane jenHaunHe | u II, a ucroBpemeHno n ogHOC OMIIO KOjUX oAroBapajyhux
YJIaHOBA JIEBE CTpaHe, je/HaK je OHOCY JAecHUX cTpaHa jenHaunHa | u II. Ako ce ca X, o3Haum ce Omio Koja

KOMIIOHEHTA JIeBe CTpaHe jenHaunte I, u ca X, Ouno koja komroHeHTa jeqHaunte 11 u Hahe ce mUXoB oHOC,
no0uja ce u3pas 3a IpepavyyHaBamke CacTaBa rOpPHBa Ca aHAIMTUYKE HA PaJHY Macy:

X, 100
X, 100-Wg
OJHOCHO
100 — W
X =X —G
roa 100

Ha cnnuan HaumH no0ujajy ce u3pasu 3a pepadyHaBambe cacTaBa ca aHAIMTHUYKE Ha allCoyTHO CYBY Macy:
CotrHat Oyt No++ SeatAa= 100-Wyy

C&‘+H§‘+ 0S+NS‘+ SGS+AS =100

OOHOCHO
100-Ww
Ko M he
X s 100
NI KOHAYHO
100
X =x ———
§ al00-w
Ha

AHAJIOTHO TPETXOAHUM H3BOhemHMa n00ujajy ce Hu3pasu 3a MpepayyHaBambe YUCTE TOpUBE Mace ca
AQHJIUTUYKE Mace U OPraHCcKe Mace ca aHAJIMTUYKE Mace;



H3600u u3 kruee u ca npedagaroa 9

100 100
X =X ——M8M X =X ,

r a o a
100-w__ - A — -4 -
Ha 100 WHa Aa S

Ga

kao u MehycoOHM omHocu m3Mel)y amnciayTHO CyBe Mace M 4HCTe TOpUBE Mace, alCOIyTHO CyBE Mace M
OpraHCKe Mace, M OpraHCKe Mace U YUCTE TOPUBE Mace.

25 OIIIITA CBOJCTBA

OcobuHe ToprBa 3ajeTHO Ca €IEMEHTApHUM CacTaBOM, ACHUHUIIY KBAIUTET TOPHUBA M CBPCHCXOTHOCT U
BaJbaHOCT HeroBe ymnorpede. Heke o oBux ocoOMHA Cy 3ajelHUYKE 3a CBE BPCTE T'OpHBa — Ha3UBajy ce
OTIIITHM CBOjCTBHMA WITH OTIITHM OCOOMHAMa, HEKe Of IhHX Cy crenuduuHe 3a oapeleHy BpCTy U HaMeHy
ropHBa.

On Hu3a cneunuuHuX ocoOMHA pasMaTpahe ce AeTasbHHUjE KOJ FOpHBa CaMO OHE, KOje Cy O MHTepeca 3a
meropy npuMeHy. CrerduuHe ocoOMHE, Ka0 U CBE OCTajle MOTY ce pa3BpCTaTH Ha (DU3MUKE, XeMHjCKe H
pagHe WM ekcioaranmuoHe. PamHe ocobmHE Cy CBakako HajBaKHHU]je, amu Tpeba BOAWTH padyHa Ja CBE
3ajeqlHO, YKIbYUyjyhu U eneMeHTapHu cacTaB, OMOTyhyjy yIOTIYHBaBame CIMKE O JeJHOM TOpUBY. Y NajbeM,
oBe crienuduvHe ocoOuHe pazmarpahe ce y ey Marepuje Koja ce OJHOCH Ha OJroBapajyhy BpcTy ropusa.

Omnmre ocobnHe YnHEe 0cOOMHE 3acTyIJbEeHE KOJ CBUX BpcTa ropuBa. To Cy ycTHHA, CrieU(prYHa TOIUIOTA,
KOe(ULHUjeHT TOIUIOTHE MPOBOAJBUBOCTH, KOJHYMHA TOIUIOTE KOja HacTaje caropeBamkeM rOpHBa — TOTIOTHA
Moh u apyre. Kao gaeko HajBa’kKHH]jO] OIIITOj OCOOMHM CBHX TOpPHBA — TOIUIOTHO] Mohu, Omhe mocBehena
nocebHa Maxba.

251 TOIJIOTHA MOR
2.1.1 3navaj u nepuHUIHja

Konmmumaa TomutoTe koja ce ociobaha caropeBameM HEKOT TOpHWBa W Koja TPEICTaBJha OHY HEOIXOIHY
NOJIa3Hy BEJIMYMHY 332 HHU3 IpopadyHa, MpecTaBiba jeJHy O] Haj3HAuajHUjUX KapaKTepucThka ropusa. OBa
BeIWYMHA, JepUHUCaHA OZHOCOM HACTaje KOJMYMHE TOIMJIOTE MPHU HOTIYHOM CaropeBamy U jeJUHHUIE
KOJIMYMHE TOPHUBA, 01 KOje je TOIUIoTa Jo0MjeHa, Ha3uBa ce TOIIOTHA MOoh.

C 003upom Ha yclioBe y KOjuMa ce IPOLIeC caropeBama 0/iBUja, pa3iiuKyje ce:

— TOIUIOTHA MOh MPU KOHCTAHTHOM NPHUTHUCKY, U

— TOIUIOTHA MOh MPH KOHCAHTHO] 3allPEMUHH,

a ¢ 003MpOM Ha TOIUIOTHH HHBO MPOJyKaTa caropeBama HaCTAINX NPHIMKOM ofpehiBama ToriotHe Mohu:
— TOpHA, U

— JI0Ba TOIUIOTHA MOh.

Kako je paznmuka usmel)y tommorHux Mohu onpeleHHX MpH KOHCTAHTHO] 3aPEMHHU M MPH KOHCTAHTHOM
OPUTHCKY BpJIO Majla — Mama OJ Ipellke KOja Ce YMHHM NPWINKOM EKCIIEPUMEHTAJIHOr oapehuBama, y
TEXHUYKUM IIpOpadyHUMa OHA CE 3aHeMapyje U He HarjaimiaBa ce Mo KOjuM je yeioBuMa oapeheHa.

CrpuKkTHE JeUHUINja TOPHE U I0HE TOTUIOTHE MOohu riiace:

Topwa monnomna moh je KOIMYMHA TOIUIOTE KOja ce A00Wja TMOTIYHHM CaropeBameM jeIWHUIlC Mace

ropuBa nop ciexehum ycinosuma:

— VYTJbCHHK H CyMIIOp U3 TOpUBE MaTepuje Haaze ce y o0muKy cBojux auokcuaa (CO, u SO,) y racoBUTOM
CTamy, JOK J0 OKCHIAIM]je a30Ta HHUje IOILIO;

— TPOAYKTH caropeBama JIOBEICHH Cy Ha TEMIIEPaTypy KOjy je TopuBO uMaio Ha nodetky (20°C); u

— BOJa, KOja y IPOJYKTHMa caropeBama IOTHYE OJ] BJIare U3 ropyuBa U Ol Caropesor BOJOHHKA, IIpeBeeHa
je y TeHHO CTame, IITO je YCIOBJbEHO W MPETXOJHUM YCIOBHMa — XialjeleM MpoayKaTa caropeBama 10
20°C.
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Jormwa monromna moh NpeacTaBiba KOJTMYUHY TOILUIOTE KOja Ce 0CI000IU MOTMYHUM CarOpeBameM jeTUHHIIE

Mace TopuBa 1oj ciegehnM ycioBuMa:

— YIJBCHHK M CYMIIOpP M3 TOpHBa Hajase ce y 00auky cBojux muokcuaa (CO, u SO) 10K 10 OKCHalHUje
a30Ta HHje JOIIIO;

— TMPOIYKTH CaropeBama JOBEJACHU Cy Ha TEMIIEpPaTypy KOjy jé TOpPUBO UMAJI0 Ha yia3y y IpoIiec
caropeBama (20°C); u

— BOJIa Y IPOJYKTUMa CaropeBama 0CcTaje y MapHOM CTamby.

TomorHa mMoh ce obenexasa cioBoMm ,,H*: ropma ca H,, a moma ca Hy, mpu wemy ce unnekcu ,,g“ u ,,d*,
OJTHOCE Ha TOPHY H JOBY TOIUIOTHY Moh. /[MMeH3Hja TOIUIOTHE MOhH MPOMCTHYE U3 HheHe AeuHunmje —
0JTHOCa KOJMMYMHE TOIUIOTE M KOJMYMHE MaTepuje U3 Koje je caropeBameM TOIUoTa Hactana. TorotHa moh
ce m3paxkasa y kJ/kg mumu MJ/kg 3a uBpcTa u Teuna ropusa u y kJ/m® 3a racosura ropmsa. Kox Teunmx
ropusa kopuctu ce kJ/dm?® umun MJ/dm?. TTpepauynaBame ,3apeMHHCKe" Ha ,,MaceHy" TOILIOTHY Moh BpIIH
ce moMmohy m3pasza:

_H(KJ /)

H 3 kJ kg
)

plkg/m
/i€ je 0 TYCTHHA TEUHOT WJIM TaCOBUTOT FOPHBA.

3a cirydaj caropeBama rOpHUBe CMeEIIe, KOja ¢ CacTOjH W3 BHUIIIE UBPCTUX WIIM TCUHUX TOPHBA, TOILIOTHA Moh
CMeIITe u3padyHaBa ce U3 CyMe Npou3Boja maceHor ydemtha oaroeapajyhe kommoneHTe U3 cmee (gi), U
onroBapajyhe Torutotne mohu (H;) nzpaszom:

i=n
H:%&W
1=

U3 paznuke uzemly ropme U OHE TOIUIOTHE MONHM, pasjiuKe y KOJMYMHU TOIUIOTE Koja ce Ao0Hja ako ce
BO/Ia, HACTaJIa CaropeBambeM BOJOHHMKA U MCIIAPaBabEM BIIare, MPEeBe/ie U3 MApHOT Y TEYHO CTamke, OJHOCHO,
Koja ce ryOu, ako BOja, KOja ce Haja3u y MPOIYKTHMa caropeBama OCTaHe y IapHOM CTamy, A00Hja ce
OIIITA Be3a U3Mely ropme U I0be TOIIOTHE Mohu:

Hy=Hy+ 25 (9H+W),  kJ/kg
rae cy:

H — Mecenu npoueHaT BOIOHUKA Y TOPUBY,

W — MeceHH IpOILCHAT BJare y TOpHBY,

9H — MeceHH TpoOIleHAT BOJIe, HACTa0 caropeBameM [/ TpolleHata BOJOHMKa u3 TopuBa (M3
CTeXHOMETPHjCKE jeHaYNHE caropeBama BOJOHWKA CleAM Ja caropeBameM 1 kg Bomonuka ca 8 kg
KuceoHnka Hacraje 9 kg Bone. CaropeBameM H npolieHaTa BOJOHHKA 1001ja ce 9H mpoleHara Bose. —
netajpHUje objammeno y [ornasiwy 3.1.2).

25 — CTOTH A€0 TOILIOTE WCIapaBama Boje (3a McmapaBame jeIHOT Kmiorpama Bojae temieparype 20°C u
BEHO MpeBoljembe y MapHo CTamke Ha aTMOC(PEPCKOM NMPUTHCKY MOTpeOHO je oko 2450 kl/kg, a crotn
neo —25).

Marepuje koje y ceOu He caapke BOJOHUK WM BIAry (YUCT YIJbEHUK, HA TpUMeEp) HEMajy TOpHBY H JIOBY
TorioTHY Moh — 06e BpenHocTH cy MehycoOHo jenHake: Hy = Hyq

2.5.1.2 OnpehuBamwe ToI0THEe MOhK

Tomnorna moh ce Moxe OApCAUTHU CKCIICPUMCHTAJIHO — CaropeBambeM IMPUITPEMIBCHOT Y30pKa, U pa4yHCKH —
Ha OCHOBY IoagaTaka €JIEMCHTAPHE WJIN TEXHUYKE aHAJIM3€ Ir'OpUBa.

2.5.1.2.1 ExcnepuMeHnTaaHo oapehuBame TonnoTrHe Mmohu

OnpehuBame ToTUIOTHE MOhM eKCTIEpHMEHTaTHUM ITyTeM oMoryhaBa moOHWjame HajTauHHjUX pe3yiTara. 3a
onpehuBame TomoTHUX Mohu Kopucrte ce crneuujanHu ypehaju — xanopumerpu. OapehuBame TOMIOTHUX
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MoOhM YBPCTHX M TEYHHX TOpHBA BPIIM CE€ y TaKO3BAHUM KajJopuMeTpuma ca O0MOOM, a TacoBUTHX — Yy
npoTOYHUM KanmopuMerpuma. CymTHHCKa pa3ninka u3Mmel)y oBa J1Ba KajlopuMmeTpa je, MITo ce y KaIOpUMETpy
ca OoMOOM mpoliec caropeBama O/BHja IPH KOHCTAHTHO) 3alpEMHHH, Ma ce N00Hja TOIUIOTHa MON mpH
KOHCTaHTCHOj 3alIPEMHHH, a KOJl IPOTOYHOT KaJTOpUMETpa — IIPU KOHCTAHTHOM NPHUTHUCKY.

OnpehuBame TormoTHe MOhM racoBUTHX, a pehe W TEYHHWX TOpUBa MPOTOYHHM KAJIIOPUMETPOM, 3aCHHBA CE
Ha MCTOM NPUHILHUITY, C TOM Pa3InKOM, IITO C€ MPOLEC caropeBama 0/IBHja ca Ba3AyXoM M Ha aTMochepckoM
MIPUTHUCKY .

2.5.1.2.2  PauyHcko oapehuBame TonoTHe Mohu

OppehuBame TOIIOTHE MONhM padyHCKHMM ITyTeM BpPIIM CE€ M3 HHU3a IMO3HATHX IIOJaTaka: eJeMeHTapHOT
cacraBa, TEXHHYKE aHalIM3€, CTATHCTUUKE OOpaje pe3ysiTara BENUKOr Opoja Mepema, cacTaBa TOPHBHX
KOMIIOHEHaTa y TOPUBY, TYCTHHE U JIp.

OnpehuBame Tonj0THE MOhM HA 0a34 MO3HATOT eJIEMEHTAPHOI cACTaBa

OnpehuBame TOmIOTHE MOhM Ha OCHOBY IOJaTaka €JEMEHTapHE aHajiM3e 3aCHHBA CE Ha IO3HABAIbY
€JIEMEHTApHOT cacTaBa TOPHBA U TOILUIOTHHX MONM CBaKor ropuBOT enemeHTa. [Ipuinkom u3pane obOpasana
3a U3padyHaBame TOIIOTHE MOhH YUHHEHO j€ HEKOJIMKO MPETIIOCTaBKH:

— J5a je ropuBa Marepuja cacTtaBibeHa ox enementa — C, H, S, O, N, mox je oHa, Hajuemhe ckym
Pa3TMYHNTHX eJIeMeHATa U jeIUH-CHha, U J1a je ’heHa TOTUIOTHA Moh jeaHaka 301Mpy KOJIMYHHA TOTUIOTa KOje
ce no0ujajy caropeBameM MOjeIMHUX elIeMeHaTa U3 cacTaBa rOpUBa;

— J1a je caB Be3aHHW BOJOHUK Y ()OCUIHHM YBPCTUM TOPHBHMA CIIOj€H Ca KHCEOHUKOM (IITO HHUje TaYHO, jep
j€ IIeo KMCEOHHKa BE3aH U ca YTIbeHUKOM, OJTHOCHO, a30TOM, a JIEO je U y CII0O0THOM CTamy);

— YIJbCHHK M CYMIIOp Cy jeIMHHM TOPHBH €IIEMEHTH KOjU y CacTaB yIjba yja3e IeIMMUYHO U Y CII000JHOM
CTamy. YTJbHUK MOXE OWTH y pa3inyuTUM BHAOBUMa (amophHH, rpaduTr) yMje Cy TOIUIOTHE Mohu
pannuuTe, a oOpasall y3uma jeqHy BPeIHOCT OBe KapakTepucThke. CymIiop, 1mak, Moxe OHTH y cacTaBy
nuputa u caropesatu y SO, u SO; npu uemy ce 100ujajy pa3auuuTe TOIIOTE;

— YIJbCHHMK W BOJOHHUK Haja3e ce, JeJIOM, U BE3aHW Yy YIJbOBOJOHWYHUM jelUI-CHUMA y YIJbeBUMa, a
TOIUIOTHE MONHM Cy THX jeAMbeHa pa3induTe O]l KOJUYMHE TOILIOTE KOje ce J0OWjajy IojeInHAYHUM
caropeBameM OBHX €JIeMEHATa y CJI000JHOM CTamby.

Y EBpomu ce yriiaBHOM kopucte oopaciiu CaBe3a Hemaukux uHxkemepa (Verein Deutsche Ingenieure — VDI
obpasam n3 1899.rogune), koju TIIace:

—  3a TOpEY TOILIOTHY MOh
Hy=340C+1420(H -% )+93S6 , KI/kg
— 33 JOBY TOIUIOTHY MOh
Hy= 340C+1190(H -% )+9386-25W, Kl/kg

Y cBuM oOpaciuma ClIoBa MPEAICTaBIbajy CacTaB MOjeIUHIX eIeMeHATa H3PAKCHUX Y MECEHUM MPOLICHTHMA.
Y obpaciry Cape3a HeMadykux WHXEHmepa IUGpe MpencTaBbajy 3a0KPYKEHE BPETHOCTH CTOTHX JENIOBa
torutoTHe Mohu ropusux enemenara (C, H u S).

IMopen HaBeneHUX 0Opa3alia 3a U3pavyHaBamkE TOPHE U OHE TOIIOTHE Mohiu, 3a Oromacy je U3BeJICH YHTaB
HU3 pa3TuiIuTHX oOpasama KOju y3uMajy y 003up 3a M3padyHaBame Pa3INduTe TOPUBE €IEMEHTE, OJHOCHO
eJIEMEHTE U jeINbEha Koja ylase y cacTaB Ornomace.
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Onpeljnnaﬂ,e TOIJIOTHE MOhH Ha OCHOBY IIO3HATOI caCcTaBa 10 TOPUBUM KOMIIOHCHTaMa

OBaxBu oOpacuy KOpUCTE c€ YIJIaBHOM KOJ TaCOBUTHX TOPHBA, KOJA KOjUX ce HE oJpehyje eneMeHTapHH
cacraB Beh cactaB ropuBUX KOMIIOHEHATa. Y OIIITEM CIy4ajy TOILIOTHA MOh TacOBHTHX ropusa ojpelyje ce
Kao 30Wp MPOU3BOJA 3aIPEMHHCKOT ydenrha 1mojeJuHuX KOMITOHeHATa #; ¥ OATroBapajyhux TOIIOTHHX MOhU
YTJLOBOJIOHHYHHUX jelMbEmha y bemy (H,):

i=n
H=Y rH, kJ/m’
=1

1=
WK IPUMEEHBCHO
— 32 J0BY TOIUIOTHY MOh

Hy=107,8H>+126,2C0O+358,7CH4+594,8CoHs+565,1CoHy+644,2C2Hs
+928,92C3Hg+ 1236,5C4H 10+877,0C3He+1155,8C4Hs+234,6 H>S kJ/m’

— 32 TOpOBY TOIJIOTHY MOh
Hy=127,5H,+126,2C0O+398,1CHs+634,2C>Hs+584,8CoHa +... kJ/m®

Cazpikaj TOpUBUX KOMIIOHEHATA JIAT je y 3alPEeMUHCKHM MPOICHTUMA, a IIu(pe MPEICTaBIbajy CTOTE EIOBE
oaroBpajyhux TomrotHux Mohwu.

IIpepauyHnaBame TONJIOTHUX MohH ca jenHe ycJIOBHe Mace Ha Ipyry

[IpepauyHaBame TOIUIOTHUX MOhM TOpHBA ca jelHe YCIOBHE Mace Ha JIPYry BpIIH CE HA OCHOBY MO3HATHX
BPEOHOCTH TOIUIOTHMX MOhHM (HOOMjeHMX eKCHEepHMMEHTAaTHO WM PAauyHCKH) U eJEeMEHTapHOI cacTaBa
ropuBa. Kopucrehn Beh mosHate m3pase 3a mpepadyHaBame cacTaBa rOpHBa ca jeJHE YCIOBHE Mace Ha
Ipyry, mobujajy ce omroeapajyhum m3pa3u 3a TormtoTHe mohu. OHu he OMTH W3pakeHW y 3aBHCHOCTH OJT
TOIUIOTHUX MONM aHaMTHYKE Mace TOpUBA, jep ce Ha OBOj MacH BPILH aHAIN3a FOPHBA U EKCIIEPUMEHTAITHO
onpehuBame Tororne mohu:

—  3a pajJiHy MacTy ropuBa
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— 32 arcoJIlyTHO CYBY Macy TopuBa
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—  3a OpraHcKy Macy ropusa
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