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Research on gas phase oxidation behavior of low-content CO in iron

ore sintering process
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Abstract: CO emissions from iron ore sintering gas have not been effectively controlled. Aiming at the oxidation problem
of low-content CO in the sintering material layer,a quartz tube reactor is used to simulate the gas phase conditions in the
sintering material layer,and the CO oxidation behavior in dry and wet bases is investigated under programmed temperature
and constant temperature conditions. The results show that the introduction of steam significantly promotes CO oxidation
and triggers the deflagration effect;under the condition of 8. 0% water vapor,the CO oxidation reaction rate and degree are
significantly improved ,and the starting temperature is significantly reduced from 826 °C on a dry basis to 676 C ,and CO
oxidation is almost complete above 700 °C jthe steam injection or gas circulation technology on the material surface creates
high temperature , water bearing and oxygen bearing conditions for CO deflagration;the recommended water vapor volume
fraction of the material surface air flow medium is 6. 1% ~ 8.0% to avoid over-humidification of the material layer or
insufficient conditions for CO deflagration. The research conclusions provide a theoretical basis for CO emission reduction
during the sintering process and have guiding significance for production practice.
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o o
E 300+ 0"
2 350} axO
S~
29
=
= -4o0of 849 ¢
=
2 -450
4z
§ -500
373 573 773 973 1173 1373 1573

/K
E8 tREEHNTSEMER CORH, SUEE
Fig. 8 Oxidation potential diagram of CO and H, in

gas phase system under standard pressure
849 C)RLZ ., H, Jlid /KA 6 ) iz (10) 7]
et SR, (ESLPRbesi g AT, TR R
FBR, Kb TR, TR B L L
RAEIK, RADEES TR H,0 80 ARHR,
PRI SR Hy B85 A 32 B0 o 30 2 e T TR 259
L2, nlRLR bRz b 58 H,0. i1 F H,0
TERp il A PR AR S, AR H,0 K e i A%
A, TERRBEAT T I s O U e, kTG 5 H,
AT . Hy PR B AL D SRRSO, AR E
IRIRBENE A 382. 86 k)/mol, H, RBEATBE & A FE /%
Bty U (EVFEILAL =) N, S R R R T 4



2024 4E455 6 0]

OB, 2% B BRE I BARS i CO SUMSEALAT WL 93

BRI XS — B BB RS, RHE AR
SR ARANE HE T RHZ NI KB AR e, B T FERE
Pel= T Y KRB X S, $& bR g il BRI
PRFEIRA CO WiHE, el Rasio =, ik,
2C0(g) +0,(g) —2C0,(g) AG' = —565.50 +

0.173 43T7(373 ~1 673 K) (8)
2H,(g) +0,(g) >2H,0(g) AG' = —493.72 +
0.109 46T(373 ~1 673 K) 9)
CO(g) +H,0(g)—H,(g) +CO,(g)( <849 C)
(10)

A R ZE VR SO SIE R b 25 T 28R,
It MBHIENE A B K ZE SRR B, i
BHZNI A CO BRI S8 B CO mysiHE. ke
it e, IRARHE TR FH (150 ~700 C) K,
TR S 7 iR BT (700 ~ 1 400 °C) JL
PR G KE Hl, SR LS i RERE
CO Ik, N AERL AN A KRR b )2,
CO MR Sl . Bk, &, fERegsid
i, HIXCRECRZ A F ORIk BT WA,
FEARRNREE T, FRERBEARA R T 5N &R A CO
PRIRIX, AR A D IR IR X W A%, Blobe 4 i Fe
(1) CO BRI B A8 TR AR, BI/NF 676 C,
PRAE I - AR, BHZE 5 S AE R —IK
R VA 5 0 s m Tt A< 1 A Pu < N1T1L
WRZRIRIN T, TR SR 46 R AT AEAE CO 43
RIS, RIS W58 Ak TR IX

FESEPRBe g BHZ H, CO SAMIFAR B2 F k.
PRAE IR AL, CO BRMR X A 45 B8 B[] 452
B, BEASHZ BRR X 1) 45 B8 I (], 7] 58 52 e 1K 25
i CO SAISEALRR . DIF3EK) 500 m* Be2s bl ok
i, TEARGLIES R R 98.5 T m’/h, KHRERE N
0.8 m Z5F T, AR MR RERNZ 1%
B2y R 1.46 s, fRIZBRBET JE R 0.2 ~
0.4 m"™ | HFHRBHE R B — &2 5 R2
JERER T3 2 —, WS B8 7E T 1T $aly B R
e IR 0. 15 s, X228 CO EAbiREe -+ 5
Z—o HEBIMM:, SR T AR TERR B E
B R[] 0L 1% 52
3.3 RIESRNREEME

4 nfE, ERRERITE, kA4 CO B E R

AR HIKZE TS B EORRT 6. 1% o MRAaH iR
S ex (58 TR P AR i Che 4 M8 AR B i
THARIE) (ARSI ) EILAT R ) , MR AR
TS POE ECR AL E D 180 ~280 C, KZEX
FRMEE N 6%~8% , talrS CO AR 1k
AAHRIMEIAEG6. 1% ~8.0% F1 24, KEAGE
(e A AT 5 R KB B AR, —
FERERE FAME S AR AR BB 780 ] 5
M5d Z2 WK 28 R R BORHZ i 8, 243K 5 8 A i
BER, K7 T B4 K T R 8 i, 3
HORHZ B IBE A IR, R B L bR
LAZ24K 500 m?* BES5HL R, A IE A
KA TRIALFE T TEIR PSR 2 o MR
BGA RS A o 4 X P SRR, AT
MR R R A K28 A, IR 2 .
WK 2 TR M BRI K 28 U BRI, ik —
s PEHARF KA S =02 —; iR
2 THRZE TR AT 20, 29 5 KRR
hWorZ—o FHRYELELE KP-17, ] 15 24 580K i
A K UAR RN O 7. 19% o 3 AE
7 5 e B 7K 78 R BE LA 2 B T A S
FROTRLIE ORI 98 S b 7K 78 AU 1] A B I
SR TR AT BUKZ& TR B B 2 6. 1% L) |,
DA FEARRHZ S IR IXURE , TF B bEssR
R2 RS0 m* RAEHIEBSF AN FAESHK
Table 2 Steam composition of airflow medium in the
smoke hood of 500 m’ sinterstrand
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