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Research and application on low carbon and low emission

sintering technology of TISCO

WANG Qiang, WANG Wei, LI Qiang, WU Ming, HE Shuzhen, HAO Yongshou
( Taiyuan Iron & Steel( Group) Co. ,Ltd. , Taiyuan 030003 , Shanxi , China)

Abstract: Aiming at the problems of poor permeability of the sinter bed, high return ratio, high solid fuel consumption
and process energy consumption caused by TISCO taking the predominance of ultra-fine concentrate powder as the raw
material for sintering, TISCO has conducted a series of research and practice on low-carbon and low-emission
technologies , which mainly include the front homogenization stacking technology of fine-grained fuel, powerful mixing
sintering technology , hot-air oxygen-enriched sintering technology," activated carbon + low-temperature SCR" flue gas
purification technology , micro-negative ignition gas-solid separation technology,low emission and high-efficiency waste
heat recovery technology of the ring cooler. Therefore,the solid fuel consumption has been reduced from over 45 kg/t
to less than 41 kg/t,the energy consumption of the process has been reduced from 42 kgce/t to 35 kgce/t, and the
environmental protection index of the whole system of sintering has reached the national standard of Class A
enterprise. Its related technologies are highlighted in order to provide reference for peers.
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Table 1 Comparison of sintering results
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Fig. 1 Comparison of microstructure of sinter

products from base period and test period
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Table 2 Comparison of sintering process parameters,solid fuel rate and w(FeO) content

S LRI, BRARIRE/ i Effed,  EAREHEFE,  w(FeO) w(Fe0)
°C C kPa (r-min~") (kg-t™") YIE/ % FRUEXE/ %
N AT 388 127 12. 1 842 45.13 10. 05 0. 906
NG 403 125 12.5 841 44. 06 9.81 0. 608
X H 15 -2 0.4 -1 -1.07 -0.24 -0.298
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Table 3 Comparison of tumble index and size

distributions of sinter

Bt iU % -
UES S ~5mm 5~10 mm Efﬁ
R di kb i bk
NiFHET 78.55 4.57 16.92 22.61
MAE  79.44 4.27 16.51 22.96
X 0. 89 -0.30 -0.41 0.35
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Table 4 Comparison of sinter indices of different sintering processes

Sy i %4 Ft 4 % SEHpRIE,  ERBORNERE/
(t-d™") FESRE 0~5mm 5~10mm  REH mm (kget™)
HHLIR A T2 13 624 79.38 3.36 20.28 17.12 22.07 42.08
IR T2 13 752 80. 49 3.47 19. 83 16. 94 22.13 41.38
X H 128 1.11 0.11 -0.45 -0.18 0. 06 -0.70
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Fig. 5 Influence of oxygen content in hot air

on sintering process
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Fig. 4 Flow diagram of hot oxygen-enriched air sintering process
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Table 6 Positive influence of hot oxygen-enriched air sintering technology

ek B % \ ‘
S % PP —— T e BRI e
SRR T 2 TR S 2N (OO R
a3t L) 576 78. 98 3.83 22.54 10. 51 19. 40 21.42 41. 60 52. 89
BHE 589 79. 87 3.83 22.13 9.76 18.37 21.76 40. 42 50. 64
X He 13 0. 89 0. 00 -0.41 -0.75 -1.03 0.34 -1.18 -2.25
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Table 7 Analysis of the desulfurization efficiency of sintering flue gas

RS AT SO, il SCR A SO, i HEi SO, i W B SCR Jii 6 SABLRR
ﬂ?f}f/(mg-Nm_s) W&F/(mg-Nm_B) fﬁg/(mg-Nm_3) AR/ % R/ % H/ %

487. 1 19.1 13.6 96. 1 1.1 97.2
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Table 8 Analysis of the denitration efficiency of sintering flue gas

M BFHES AT NO, S SCR A I fi Hefir NO, B WIS RS SCR BiAd S BT
e/ (mg-Nm ™) WHE/ (mg-Nm ™) W/ (mg-Nm ™) R/ % R/ % R/ %
219. 1 182.4 16.7 68.0 84.7

SRR XU 2 T R v AR < A9 AT I Tk 55
WIETTE, BATRCRRY, ST EREN
M RE ., &FiEtT,

5 U R R o B R

BT A AP 870 R PR TR 4 K B
FIRREAR A K RERE 9 A R T B, D B 0 42 o
J7 X XUZ B A P, AP AP RS AR
BIBUESUR | B R B SR RDE, att, KA
B 1 I A 8 ol 07 s i e B I BE S 4
PR, SCELT P UK RORSHE | R Rl
5.1 SERESBERARREE

A BRI EBOREEANE 6 Fras, <.
] PP AT 0 2 2 o o 5 A UM o AU S L
PR AN HE B il A CHEAT T 08, BIMURL
FEOIT 51, 8 SO T RO T8 A % S
B RE , G A T L R A TR £ XL
R R s Ry AR e KUAR N DR i 22 3= )
JKIY . EAE L BCRHCE B s B e, N
ML, PR

g

7 R
JRE AT L L AR
%f'fﬁ——ﬂ%ﬂﬁ@

e SN
‘ ek
. ek

KMHE
Ee6 SESBRARE
Fig. 6 Principle of the gas-solid separation technology
5.2 WBERARSESBELE
KAI450 m* F1660 m* LeLE LIS T fl
JERUK G 3 B R, s b i B B AR
255 ~10 Pa, HJp i R AE S S0 H Shx il

AR RS E PR IAE 10 Pa 247, BEEEW A5k
it S 8, s KBS FE MY FRTY 0. 072
GI/t FEAR 2 0.048 GJ/t, WM FEKEAY
13000778, J34h, A P AHXGHE 38 )i AR X
FEAR T WA S BHAR, Wb TSR, &
A K 2 50 [, dEd TR B 35
ik, W EEAR M RN H, SE T AR
S R RS HERE R, MRRAS LIHBR T
DAREAE fod S 5 . % B B A 2 2 45 n) A, TR 3]
FRTERG W e 0, BRI O IR R
FHCE e 2 55 KT P ROR
6 IV HLAKHE I S v 24 # Tml i

R

KWW 5 R HLBEE B TAE R 38, 17
eI R . I A S e, ARl &
%, ARELB A R F AR 2 ), i i
FIBA TR E PEIT S BT RV HE H AR, 2020 45
I E AP T ks, SR B BBk A %
BRI R, Wi a7 IOR] ]
6.1 HANEHZRES

2020 4EF FHARAEXT R 520 m* K& 715 m® R
WHLSEHE T oo, P XTHESRAE A & E AL
EREE RS, HRRSE, B, R
WS AT T FHHORmAAE . B R G
BHL R, WRE. AMRETIRET — &,
JEI R B R AR
6.1.1 L3z

oK B T A AR S PR 2 (]
BREE Rk T R 1 P R ) V5 N oK S8
K B R, R HLEA W AR B RRIE,
— HOKHE K, 2 B AR PR AL, IF i R
e AAES R, AT RO DR DL B TR R R
iti . O FRE P52 2 S 22 ], TR
Ykl A KR, fERC & 2 ERILFEEM T, ¥



110 %

# W47 %

22 il 55 AR R BAE X, a0 E A K R A A
i Q) KR BN A, TR K
J T SRR R EB I S ad K, S BUKHERE O
TR, SR T AN B s R R I, iR
i T KR A
6.1.2 TFTIEH

T 2 B 2 U A ] AE SR S KA = (]
NTFEEMIET I, mEmE, Kl b
AN, Bk, O KR SUS304 A58
FERIMR KR, DA DA T8 h T 3508 B R 1Y
[ () 5 A5 Il A HE 4 2 ] 1) %% 8 R FH T
250 C B FRIRAR IS (DU AR I % ) % 4
BeAAMUK B, ke T R 540 R R
T T R, AR XA S B AR = TR K
FEIX, KR ZE K T % BRI 1l ;. B
BT ER U B KA, B EACR T SUS304 AN
EEANAT I, JEEREN 5 mm, HEHCE40 A 6 Ab
N, RAE 2R, HERBnEE IR
R @ W KRR R & 34 DR
U, UUREAE TR BTG R %, UM T
S HETS R A HLAEAA

6.1.3 sH3RFTH

XA PN 55 S Ak g 22 ] 2 B B T AL
fEZ—, XM HLL R —E A
Wel, AR AILK A PN i 40 2 8 ok FH [ 2 8%
HLEH, e BB Wk 5 & 4 Z 8§50 AT [A]
B, PRAIE S R, A S e e AL
6.2 RHRESUFAERS

IS B P U IARUER R e R B
rh e Bt SRR B i, e T B R (300 °C LA
) TR B, HiR BT I ABRZEHLERR
BN TGRS, R BOR AR IR RS A
AL PR B IR B XL

Wit —AEZ BT, IR HLNGE AT X
O 9, 9 mIHl, B RUER A E IR
MUETRR SR 8 17 122 €, TR E
T 53.2 ke/t, REIEEBCRARET, P
R B R AT TR, HBR T I 8k
B, Bl RO R B A B TR AR B, [R]
B RGLIS AT AR (PR + AR IR KAL) B AR
4 kW -h/t, U T R AR

R MRHBIERTERRI LR

Table 9 Comparison of the status of annular cooler before and after transformation
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