H3BECTHA
TOMCKOI'O OPJEHA CKTABPLCKOY PEBOJIIOIIMH

M OPIEHA TPYJOBOTO KPACHOIO 3HAMEHU
HOJIMTEXHHYECKOI'O HHCTHTYTA smenn C. M. KUPOBA

Toxm 1233 1974
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(MpeacTapacHa HayuHo-MeTosldyeckitM ceMiaHapos XTO)

[Tpu ouedHke nepcrnekTHBHOH BO3MOXKHOCTH HCHOJb30BaHuA TOpda B
XHMHKO-MeTaJJyprHyeckoM fpolecce TIPEACTABJAACTCA 1LEaecosOpasHbiM
H3YUYHTh BJAHsSHHE 100OABOK OKHCJOB KeJie3a Ha mpollece TEPMHUYECKOTO pas-
JIoXKenus ropda.

[TopoGHble paGOTHl NMPOBOAMIMCL HEOAHOKPATHO [1—D5], npuueM GoJb-
IIHHCTBOM aBTOPOB OTYETJAUBO MOKA3aHO 3HAUUTEJNBbHOE YBeJHUYeHHEe CyM-
MapHoro BbIX0oJa JETy4uX [IPH KOKCOBAHHH TOMIMB ¢ 100aBKaMH OKHCIOB
Kesreza. OIHOBpPEMEHHO OTMeYaeTcs yMeHbIIeHHe BbIXOIA CMOJbY H H3Me-
AeHHs B €e KayecTBEHHOM cocTape. B GONBLIUIMHCTBE C/Jydaes 3TH (PaKTOPbI
O0DBACHAIOTCA KaTaJHTHUECKHM BausdHHem A00aBOoX Ha mpouecc MmHpo/au3sa
GPrannyeckod Macchl TOMJAMB, UTO, HA HAW B3I, HELOCTATOMHO ONpeaee-
HO, NM03TOMY HAMH MPOBEIEH PAL aHAJM30B C LeJbl0 BbisICHEHHsT MeXaHH3-
Ma BJaHAHMA 100aBOX Ha [pollece BblAeNeHHs JIeTyUHX TPH NOJYKOKCOBA-
HuM TOpda.

O6pasus Topda ¢ 100aBKaMil OKHCH Kede3a B koanyectse 5,30 u 50 %
Ha cyXyio Maccy topda rotosaduch no metoiy TIIM [6]. Mccaenosanns
IPOBOAWIMCH Ha AepuBaTtorpade; HaBecka BO Bcex cayyaax — 700 ae, uys-
CTBUTEJBbHOCTh BecoB — 500 e, KoHeunast Temneparypa — 600°C, uyscTBu-
TeJAbHOCTh radbsamomerpa ATI—!/s, ckopocTs HarpeBa—oKoJ10 5 paod/mu.
O6pasew narpesasics B arvoctepe asora. [1po1ykThl nHPOaAH3a HEMPEpHIB-
10 OTKAYHMBA.HCb H3 PEAKIHOHHOTO MPOCTPAHCTBA C IOMOIIBLIO FAa30MeTPA
M aHanu3uposauch Ha cojaepxatie COg CO, Hy, CHy B pasanunbie Mo-
MEHTHl OMbITA.

PesyabraThl H 06cyXKAEHHE

B nannoi padoTe, KAaK U B ONHCAHHLIX Bbllie, 0OHAPYKUBAJAOCH 33KO-
HOMEPHOe YyBeJHYeHHe CYMMapHOTO BbIX0Aa JIETYUHX NpH yBeJHueiuH Ko-
JIMYeCTBA OKUCH JKeJe3a B aHaausupyemoii npobe (raba. ). ]

Bunsanve 106aBOK oKHeM XKe/e3a HauHHAeT JIPOSBIATLCS yXKe C TeMiie-
patyp Heckoanbko swlume 200°C (puc. 1). Temnepatrypa makcuManasHOIo
3HAYEHUSA CKOPOCTH M3MEHEHHA Beca BO3DacTaeT ¢ YBEAUYEHHEM KOJIHUECT-
Ba remartdTta B npode.

TEMrrIepaTypHoe;CMEUIGHHG MaKCHMYMOB CKODOCTH TFa30BblIeJeHUS BbI-
3DIBAETCA, 10 BCeH BePOSITHOCTH, XHMHYECKHM B3aHMOJEHCTBHEM Mexay
UKHCDIO 7Kej1e3a M MPOJAYKTAMH TePMHUUYECKOro pa3joxeHHss Topda. B sTom
IHTepBaJge TeMmnepaTyp HaHOoJee BEpPOATHO NpoTeKalive peakIHH BocCCTa-
HOBJIEHHA TeMaTHTa 10 MarHeTHTa OKHCbIO yrjepoia:

3Fex03+ CO—2Fe;04 + COy—AH,
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Bansinne 106aBok FeoOs wa cyMMapHhii Boixon netyunx npu 600° C

Hanecka, e we, % % FeqOj qifaoﬁ";g;;gge,mﬁ; Voo, Vo, x
700 8,72 — 639 329 51,5
700 7,86 5 617 333 54,0
700 8,57 30 448 278 02,0
700 6.07 50 325 251 77,2
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7 N Puc. 1. Bauanue OKHCH Kede3a Ha CKO-

POCTb U3MEHCHHS BeCa NPH TepMHye-
CKOM PasJoxeHduH Topda.

8 1 — Hexoguwii Topd, 2 — Topd +20%
okucH xenesa, 3 —rtopd + 30% oku-
cH xkeaesza, 4 —ropd -+ 50% oxucH

9 Keqesa.

DT0# peakuuwd Ha JuarpaMMe DaBHOBECHS OKHCJIOB ’Kejesa C ra3oBOM
¢aszoir u3 CO u CO; coorBercrByer kpuBas 1 (puc. 2), yciaosHo o6o3HaueH-
Hast nynktupom BOMu3u ocu 100% conepxanuga COg, 3T0 TOBOPUT O TOM, 4T
npounocts okHucaa FegOs cTob HH3KA, 4TO B PaBHOBECHOH rasoBod ¢ase
cofepsKaTcs HesHauutesapnbie xonuuectea CO [7]. Tepmoannamuueckas se-
POATHOCTL MPOTEKAHUA ITOl peaknuu NPH HU3KHX TeMrepartypax omnpene-
Asnack psagoM astopos. Tax, mo ganHbiM [8] AZ m Kp aia sTo# peakuuu
NPUOIHAKEHHO MOXKHO ONPeJesurh:

AZ =—52130—41,0 T oo (—12470—9,81 T xaa.),
+ 2,144;

Ky =

2726
T

ans teMnepatypol 473° K (200°C):
AZ =17 I'10 kaa,
K, =7,904,
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YT® FOBOPHUT 0 TOM, YTO peakilHs 1o
obpazosanus FesO, u3 Fe,O3 npu
Ha/JU4YHHA HE3HAYHTEIbHBIX KOJM- 1200
yects CO B rase Gymer mnpore-
KaTb HeoGpaTHMO.
Ionrsep:kneHneM nporeKanus
3TOH peaKiHy ABJAAETCS HaJHYHC
3HauHTe IbHOTO Konyectea CO B
npoAykTax nuposausa topda (ua- \ /
YHHaeT Bhfeasithest npu 180° C) Fe,0; N/
H yBEJHUEHHE CKODOCTH BhIjene- 600
upg CO; B 3THX HHTEpBasax ‘T
Temneparyp (puc. 3). -
MoxHO TakXKe mnokasarte Tep- "000 g 40 60 80 100
MOJMHAMHYECKYIO  BepOSTHOCTD ,
HeOGPaTHMOTO IPOTEKAHHA peak- codepmane C0) %
LHAH BOCCTAHOBJCHHA OKHCH 2Kesle-  Puc. 2. [JuarpaMMa pasHOBECHIT OKHUC/IOB Keje3a
3a BOAOPOAOM TIO CXeMe: rasosofi dazoir u3 CO u CO,

3F62103 +‘H2"‘*‘2F8304 -+ HQO——A‘,H,

YTC TaKMe 0KaxkeT onpejesieHHOE BJIUAHHME Ha CyMMapHBIA BLINOA JETYUHX.

B paccMaTpuBaeMbiX Bbillle peakUHAX Npexnosaraercs yBeJaHuenue
BHIX0J2 JIETYYHX 3a cyeT peakllUii OKHC/eHust razoo0pasHblX NPOAYKTOB
[HPOJAH3a — OKHCH YIJepoa H BOJOPOAA KHCIOPOLOM IeMaTHTA.

B paGorax B. E. Pakosckoro ¢ corpyanuakamu [9] moxasaHa Bo3MOX-
HOCTH BOCCTAHOBJEHHS OKHC/AOB XKejle3a KUAKHMH [IPOAYKTAMH HPOJIH3a
topa. [Tporexannem 3THX peakuu# ¢ o6pasoBanuemM TEPMHYECKH HCYCTOH-
YHUBLIX [POJYKTOB MOMXKHO OOBACHMTH yMeHblIeHnHe Bbixola CMOJIbI, OTMeuae-
Moe GoabliHHCTBOM aBropoB. M, HaxoHel, TpyaHO OTPHIAThb KaTaJHTHUE-
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Puc. 3. Bausuue oKHcH XKede3a lla
ckopocth Bhiaeaennss COp npu Tepmu-
YEeCKOM Pa3soXKeHHH Topda. /

. , 0. B
| — nexonglt Topd, 2 ropd 100 200 300 400 500 600
309% okucu xegesa :
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CROe BJHAHHE OKHCAOB Ha MpoTeKarie MPOLECcCOB NHPOJH3a KOMMOHEHTOB
11apora3oBoi ¢a3bl, YTO MOXKET OKa3biBaTb OHpedeseHHOEe BJMAHHE HA Ka-
YeCTBEHHBIH COCTAaB U KOJHUYECTBEHHLIE COOTHOIUEHHS OTIEJNbHBIX KOMIIOHEH-
TOB CMOJILI H ra3a.

B sakqamovenHe cielyer OTMETHTb, UTo 100aBKH TeMAaTHTA OKAa3blBAlOT
CYULCCTBEHHOE BJAHAHHE Ha KOJIHUECTBEHHBIH I KaueCTBEHHBbIH COCTAB Npo-
AYKTOB nupodausa  Topda. [Moayuennvie 3IKcepUMEHTANbHBIE DE3YJIbTaTb
103BOJISAIOT € Onpele]eHHOH BePOATHOCTBIO CYAUTbL O NPOTEKAHHH TAKHX
LPOLECCOB, KaK OKHCJAEHHe BOJ0POJAa M OKUCH yIjaepoja KHCIA0POAOM OKHCH
Keqaesza. Buauaxue ke J06aBoK reMaTHTa HA MUPOJAU3 CMOJBL H MpoOLeCCH,
TDOUCXOAsIHE TPH 3TOM, OcTaercs rnoka 06J1acTbi0 NPeRTNONOKeHnHH, H B
3T0M HanpaB/JeHHH HEeoOXOAMMbI danbHeHlne ucceae10BaHus.

BoiBOAbI

l. [Toxaszana TepmoAHHaAMHYECKAS BEPOATHOCTh B3aHMOJEHCTBHA OKHCH
iKeje3a ¢ Ta3000pa3HbIMU TIPOJYKTaMH MHPOJH3A TOpda — OKHCbIO yriepo-
1a ¥ BOIOPOLOM.

2. DKcnepuMeHTa BHBIMHE  pe3y.1bTaTaMH NOATBEPIKIEHO MPOTeKaHHe
DCaKUHH OKHCAEHHS OKHCH YIJepoja H BOAOPOJAA KHCIODPOIAOM OKHCH XKeje-
3a ¢ obDpaszoBaHHeM JONMOCJAHATENBHOrO KOJHYECTBA JETYUUX MPOAYKTOB.

JIMTEPATYPA

I. B. E. Paxoncxui OOmas xumuueckas Texwodors rtopda. [ocsmepronsiar,
M—J1., 1949.

2.A C. Bbpyk u ap. O KaTaIHTHYECKOM JeACTBHH Pa3NHUHLIX AOGABOK IPH HHPO.MI-
3e CIOAHDIX Oopradmndeckx coemnHenuft. VIIT MenneneeBckifi cbeaq mo ofuiel M mpHKIAI-
HOoi xuMHH. CeKuHsi XHMHH H XHMHuecKoll texHoJorum tonamsa. Mag. AH CCCP, M, 1939.

3. 10. H CxkBopuos. Bausgnne ji00aBOK Kene3HOfl pyiasl pa CBOHCTBO KOKCA 13
kupuoro yrad. Tp. Mockosckoro nnctutyra um, . M. Meuneaeesa, npin. 28, 79—83, 1959.

4 T.IL Tesig, JI. M. JIuw apenko. Kokcopanue yraeit ¢ aofaBkaMii H HX BJHH-
HHE Ha BBIXOJ XHUMHUYECKHX npoJIVvKToB Kokcosauus. Havudwle tpyaw [IHenmponerpoBckoro
HHCTHTYTa, 43, 1959.

5. A A, Arpockun, A K. Ilenkos Pacumpense yronbuoli 6asbl KOKCOBaHHSA.
Meranaypruzzar, M., 37, 1962.

6. C. M. Cmoassuusos, F. . Kpuunuwn C . Macaos. IepelegTnBHas
oleHka Topda pana MectopomaeHudl TCMCKON 06iacT# Kak Chlpbsi AAS MeTaJNypruyecKo-
ro nepefena bakuapckux xenesusix pyd. Hss. TIIH (8 newarn).

7. C. U. ®duannnos. Teopus MeTaAIypruayeckunx npoueccoB. MeTarAyprusaar,
M, 1967.

8. O. A Ecuu, Il. B. Feabn <Pusnueckas XHMHA NHPOMETATIYPTHYECKHX TIpoiec-
coB, Merannypruagar, M, u. 1, 1962,

9. B. E. Paxkosckuil ¥ fip. Boccranosiente OKHCTOB »ked€3a npOAYKTaMH NHpOTe-
HeTtHueckore pasno:kenns tonams. XTT, Ne 3, 102, 1967.



