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Abstract: Sinter is the main iron-bearing furnace burden material for blast furnace ironmaking, but its processing is
energy-intensive ,so the process is a key process for carbon emission reduction in the iron and steel industry. In this paper
a sintering pot test system was adopted to analyze the influence patterns and mechanisms of layered charging of solid fuel
on the sinter mix bed surface and determine the appropriate process system for the layered charging on the sinter mix bed
surface. The study results indicate that layered charging of fuel on the sinter mix bed surface has the potential to improve
sintering performance ; however, uniformly distributing the fuel on the surface layer is crucial for effectively serving its
functions of enhancing quality and reducing carbon. By increasing the proportion of layered charging fuel on the bed
surface ,and enhancing the depth of layered charging fuel on the bed surface,the sintering indices initially increased and
then decreased. Furthermore, as the particle size of the fuel used for layered charging increased, all sintering indices showed
an upward trend. Therefore, the suitable layered charging parameters are as follows: the layered charging ratio should be

5% ,a fuel particle size should be >3 mm ( coarse particles) , and the layered charging depth should be 50 mm. Under
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these conditions the solid fuel consumption for sintering can be reduced from 52.56 kg/t to 50. 51 kg/t. The low-carbon

sintering technology of layered charging solid fuel on the sinter mix bed surface can optimize the rationality of the thermal

distribution along the bed height and make the amount of bonding phase minerals of the surface and upper layers of the

sinter increase and make the form of them predominantly be high-strength acicular. The study findings can provide

theoretical guidance and technical support for the industrial application of this technology.

Key words: low-carbon sintering; layered charging of fuel on bed surface; influence pattern; mechanism

BAAT A T R A 0 S AR PRl X 4 Bl
KAV R RIFE HEAEH, T EDZ IR TR
PR 2 B E S, A R R & 50% LA
UL g, BT OHAN, SRS T HE
CO,291. 92+ | WERAT ML AE4E CO, HEH & 5 4
CO, MHERCRY 15%~18% 2, VE AR A P i AR
HL AL < S RERE . IS UL R, BRLE TR HEK
() CO, A=A A CO, HERT & 10% LI B,
TIREN BT BbR, SCHBELS 17 Sk (AR aR i 7Y
HA T E X,

DAFERY . JCHRIE R AR 32 1 [ R RS2 48 285 1ot
PR RE IR, HRGE S 0 S P 2 be b
ST R E BT, T AR AS REAE,
ol T AR 11 P k| 2 R B 0% 2 I
HEABMIEE, R AW BT 58 R AL 5
I (AR 45 T LA AE (R IE B 25 48 b (R T4 T B A
WA BRRE, IF D SIS e R T, A
W) IR AR 1) R S T S R T A A R S R e R
VCRE, TR BT 40% J5 25 BRAR B 45 0 1 7
FREETRARS . HAS JFE 404K A 3 1E B 2 1 72
Hh )Rk 2 P I S SE SARRE DL S B b 2 R R
[ Fsf A ARG O Bk SR AL P HE L, FREAF O & 2T
PR T AR R 4 1 T
AT HLBRAIESE ) 2B R T AR Y R U
WA, (Rl T8 SR A B . MG B I
B BT KR HAFE— B H R,
B A MR IR T 2 A 4R BESE I R A1) Tl
N HER T & SRBERbe S, AR be gk
VE R —Fh B AR T BBV 25 T2, e, &
E LN ) A 7 PO ik N QB B 7 R 7 o [
PGS R S Tl Ak R o 7E XA PR A 5 RN A R
R T EBHT RE MR, RBIGE
WAEARESEAMER T. 2, 32 R TH6 M AR
AR N AR SR 5y, JOTE SE IR R LU B 35

TREHERCR Z BN, H A R A B iR Ais
TR A, FEOXHEARBA LIAIERERE &L,
RAE B2 BN HAEAR, B oE 5 08 A B RR 4
BEFEREZRZESIMME, A EImEEZ L
R 8 o 3k 17 ol /0 AR R I RE TS R
THIFAGMEIM A . BRAER R T REREFERL
RWE, IR ENERA b g e L1581z N
Mo 2015 4E 2247, FREE YR 5 B A 700 mm,
ERT, PPk A 800 mm' ™, #srbedh
JRZ S BB 1 000 mm' |, {H7E A 7= 5 72
ARG REZE LT IR 22 R, gk A
AR EA ORI S E, T AR IRHERCR A R 3
HRARCIRAS ) WFFT 01 7% iam 2 Ak 8 92 11 A 484
RHEEREZ Y 0 A1 A SRR R Z be gt Pl oy A
SRR A T AR B IRAT, oI RE R
TR A3 AT, BRI T REREAE RIS T .

ESRE N 0 S ST ) 1B 2 N S Rl 095 8 B
20 () AR i TR} 2 R A AR, 4R
R J5 R b VS 0 3] R B Y B ORHZ
AT B B2 R AR R A A, BRI TR A R AR
OB RSCIEE AT AL L, RS MR
T AR A RZ R = i T
JEE DLy IR Fh 2 52 i e 45 i R, 4B T L
YVERIOL, DU A2 H AR B Tl 1 4 R 21 a8 45
SRR

1 ERMEgEEHRTE

1.1 FERiEsE

IS 20 B e 4 sk 342k B 1 ]y B R
WA, AFRS R (M BESRE IR
DI RASERHZ B IR G ) . AEA K, A f,
M LI R A, A o A 3k 1
N, R4 AN 2 R, L AAL IR
51 w (TFe ) | w( FeO) . Bedit 73 51 K 59. 16%



2026 455 1 A

IRSCHL, A BAREORDRHE IR ARBE 2 B 103

F1 EREEAFESMRR(RESH)

Table 1 Main chemical compositions and losses of ignition of raw materials %0
JEREZ R TFe FeO Ca0 Si0, MgO Al, O, P S peEin
RAJBH 59.16 4.85 0.57 4.930 0.25 2.18 0. 084 0.079 6.42
HEAIK 0.13 0.05 88.42 0. 860 3.30 0.32 0. 008 0.053 4.26
Hzf 0.07 0.04 30. 87 0.016 20. 49 0.10 0. 008 0.002 46.70
v 0. 64 0.39 0.87 6.320 0. 14 4.47 0. 040 0. 850 86. 49
RA 56. 38 9.32 10.52 5.290 1.98 1. 84 0. 100 0. 027 —
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Table 2 Particle size composition and average particle size of coke breeze
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Fig.1 Schematic diagram of sintering pot test of the

solid fuel separated addition on sinter material surface
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