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Design and test verification of online gas detection system for
high-temperature hydrogen-based reduced iron ore

TONG Shuai, HONG Lukuo, Al Liqun, CHEN Jiansong, ZHOU Meijie, SUN Lingyan
(College of Metallurgy and Energy,North China University of Science and Technology , Tangshan,063210, Hebei , China)

Abstract: Under the background of the " Dual Carbon" strategic goal ,hydrogen-based reduced iron ore is the key path for
the green transformation of the iron and steel industry. In this paper,a set of gas online detection system suitable for high-
temperature hydrogen-based reduced iron ore is designed and verified by combining Vaisal thermohygrometer and infrared
gas analyzer to meet the requirements of high H,O content. The test is carried out under the conditions of reduction
temperature of 1 173 ~ 1 373 K, reduction atmosphere of 60% CO +40% H, and reduction time of 40 min. The results
show that the system has good responsiveness and sensitivity under high temperature conditions after optimizing the system
design. With the increase of reduction temperature and time ,the overall error of the gas online detection system gradually is
decreased ,and the difference between the measured results of the weightless loss and breakpoint weighing calculated by the
system is 0. 01 ~0. 11 g, which is within the range of measurement error and has high accuracy. Based on the designed gas
online detection system, it can provide a new detection method for the dynamics study of hydrogen reduction at high
temperature in the laboratory.
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Fig.1 Schematic diagram of the test device
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Table 1 Main chemical composition of raw materials %
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Fig. 2 Particle size distribution of concentrate
2.2 WRKWAHZE

BRI FREL (15 £0.002) g BRI 725 1R
WE, WEIRE N 1173 ~1 373 K, W JEIHAE A
40 min, BJFESH N 60% CO +40% H,, R AT,
PP AT B ZS A0 B b At A T
Fi o me, FgE AR RPR (RN
0.2 L/min) ; 353 W 5 B 5 8 A ST &8
1.66 L/min HYEJESAAR, [FIBFFTHARK D 2R 52
ICSREE ; IR A, ST RIS IR AR T,
RE2im A N 0.2 L/min IS FFEESE A
PSS, PRECE R,
2.3 REEZ

IR AR T v R W e A i 2k E
P55, 10, 20, 30 min 140 min EEE, ¥
HS LSRRI R 58 10 5% 38 I SR E IR i 2k
FPAER H,0 Fil CO, BT B0 HR R A% (v, ) T
Feds, AR RGHIAY H,0 F1 CO, Fis/dota
AR, ksl (3) s, X R EOR

w, AT T, CO/H, AR
BRI ALY KR ROV o3 — 7 T B IR E R
WA RESWGE R B, BT AR AT T 2 K E R
s, DSRS0 5 R A RS E P A AT S

ZW ORGSO A R R R
RSN 2, Bs D sh AU PR 7 %
T, 280 FLA 52 e DR 28 0] X 6 245 2R 5k 1 vy B AL
w22, WOARE R U T Fe, 0,38 i # P i1y
AR R, Fey 0,560 Fe i F2 A9 R SR
(x,) HABUR R S HEERT Fe, O, H W) HR B TR
M sRE , TR ITEmN(4) Px,

zmi(HZO) + zlmi<coz>

W= ) )

Ky m,(H,0)Fi(i N1, 2, -, ¢)BZI H,0

B 2T, g; m, (CO,) N i BHZ] Cco, iy B2RUHR

B, gy V(0) MRS AT HECRE Fe, O, H 4 1
WA, L,

_AwW(0)

A AW(O0) o I 2R 0 R, g
W(O) JHEERT B R} Fey O, ' 46 7 401 S5

=)

H, g
3 RBARSITE

3.1 HEWNRSE RN R RGN R
FESEAT w (H,0) I B 75 2 2 0 ) 2
H,0 ¥t At H,0 B BER s, R ] g
IR/ D P g5 O IR IR B T T R IR AR R, PRk
0 T BRI 04 T D 2 A A i R R X
USSP AR, IR T, KRR
TN 15% oAy, SRR SR N323 K,
T PRAUE RS 5 H 7 P K AR ANV B AR R DX (]
PEBUIBPHAERRE 343 K, W wr TRE SR
TR B T 5 20 AN S A 3% B2 Ak A7
FEFHSCHEE R T BE R 5 21 AME S AT A
NEPE, SRECCLT = At . O 0] G4 5 i
THSLAMER AT RS R B Q) R
HEZ A HF RN S MBS, 38 2048 808
ANAETRLE Y B B 7 B R B 18 31 F15 R  J 0F
T EZS, Pl AR AR, FEORUFFE i 1 (0 5L




ot

102 B4

Bk ]| F50E FHa4H

fih b, PR 2. 3 MR AR, BLiliL 5
SR K 60% CO +40% H, , RILE R NE 3 FiR,
FH 1A 3 F] L, oA SR B L A R 70 B0 28 A R T 1Y
CO Ml H, BTt A BUR B R 5, 50 s 2247 iR
WEURE, T EAE 300 s UG ARREEE, 15 BTt
I FE R BN S R BUAS HOMSE- 285 A H A T IRl
SR s M R LA S, CO M H, et
YRR T s AP IR BUREL, $AT2940 s, JFH
TE 100 s ZEAib e, LA R Eh R 8
FHTERE, XA UL TR EU s R R A R
FI T4 LL AN o BT AR e P, Ak, 7ETR]
A SR BB B 28 A e L2 RS At Al [, AE A
PSS I B 25 48 5 AULE S v I B =S AR LG
CO 1 H, it - Bth & e AR IMEEA —5, B
BEAFIW A, P IS 235 50 UE 35 SR B B
25 FESESUNG N BLZS A S A AR i, LA B X
e 3 fis,

AN . 1—hESJEIE CO; 2—MESHE H, ;
3—HEE CO; 4— A% H, .
Pismmes . 5—iE= 58 CO; 6— A% )5l H, ;
T—H A% CO; 8—F4% H, .
HEIRMAE : 9—IMH A5l CO; 10—IMA A5l H, ;
11—H#EE CO; 12— H 8 H, .
B3 AR RGN 5 R
Fig.3 Analysis of responsiveness of cold experimental
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Fig.4 Curve of gas detection system for 40 min reduction
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Table 2 Comparison between weight loss of reduction

breakpoint and weight loss of system analysis

under different experimental conditions
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Fig. 6 Comparison of oxygen loss rate calculated by

system detection and breakpoint weighing
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Fig.7 Comparative experiments were conducted under

microwave field and conventional heating conditions
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