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Table 1 Chemical composition of chromium-containing sludge
Cr Cr* TFe  SiO, Ca0  MgO Na,0 Cr,0; ALO; FeO S Cr K,0 K4
3.27 0.000 016 9.49 28.06 26.27 1.57 2.85 4.78 4.15 9.34 2.29 0.42 0.092 43.9

x2 ERREETENFERS/%
Table 2 Main chemical composition of chromium
slags in China

Cr,0, Cr® Fe,0, SiO, CaO MgO  AlLO;
3~8 05~15 6~15 5~15 25~35 20~35 6~13

FIH X S 24750 (XRD) 2 #T & 415 R I
AR, ZERWE 1. WK 1R, &5k
FEH CaSO,-2H,0. CaCO;. SiO, fl Fe,0; 411,
B Cr,0; & EHUIK, AR IR AT

1 1.CaSO,-2H,0
| 2.8i0,

3.Fe,0,
1 4.CaCoO,
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Bl 1 2%iSRMHEER

Fig.1 Phase composition of chromium-containing sludge
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Table 3 Particle size of crushed chromium-containing sludge
Fift/mm .05 -140.5 -3+1  -5+43  -8+5  -1048  +10
KiEEMil% 77 28 200 1901 376 76 52
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T4 BREFERHEENFERS/%

Table 4 Main chemical composition of sintered raw materials

TFe SiO, ALO; CaO MgO K%

By 5601 485 161 1065 207  0.00
A - 754 056 202 4351 534
ARA - 246 063 5197 1.1 1.18
W - 823 441 081 021 483
EVEY/] - 269 077 6535 3.07 0.0
BRREML  61.03 443 172 <001 <001 876

R 6647 549 - - - 10.32
B 5026 487 1.16 992 176 022
PN 59.61 445 234 <0.1 0.12 044

w5 ORGP AL H/%

Table 5 Industrial analysis of sintering fuels
HH  Cy KA RS Ig HO
B 8212 16.86 0.76 82.88 026
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Table 6 Test proportion scheme

s 1 (A 2 3 4 5 6 7
B’E 21.40 21.40 21.40 21.40 21.40 21.40 21.40
z el 2.76 2.73 2.71 2.69 2.67 2.64 2.62
HIRA 7.04 7.16 727 7.36 7.47 7.56 7.67
PHE£E 420 431 4.42 4.42 4.44 4.44 447
TR 3.44 3.40 3.38 3.36 3.33 3.31 3.27
Pk 15.29 15.16 15.00 14.91 14.78 14.67 14.56
Bk k2 21.40 21.20 21.02 20.87 20.69 20.53 20.38
B 9.18 9.09 9.00 8.93 8.87 8.80 8.73
Pk 3 15.29 15.05 14.80 14.56 14.35 14.15 13.90
TR 0.00 0.50 1.00 1.50 2.00 2.50 3.0
&it 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Fig.3 Change of main chemical composition of sintering

22 RESIEMRAEE T
}3'6 Fa bR AR &5 58 FE AR L WK 4 Ca) .
o M4 (a) FTLLEH, SEMERBLET XY
tt, @abuo.5%~3.0% TG IR IHEAT R dE T, bedh
W1 B AR RECAER A FRE, RiiefA
Frdgm, Hop s R el 81.95% FH# & &
88.14%, FIFH REATH 1.16 ¥ (m¥h) PR &
2 1.82¢ (m*h) , X{E—EFEE L] DU e s

R, HE4 (b vl 0L, FERRFEAR M
BT, BRISHD 3% SIS IR IIBELE i LA, Huida
B S UERE RS SR B A 1R 5, B 60% -
AR 60.86%, UM ANSE#IGRE—E~RLE L
AR S e T LR R B . BRI, IS RS
TN EA I 2.5%.

NG BT e 25 i A FH e R 5 IR AL, R G e
ST AT T e SR X5 G AT it



6
2024 4£ 12 A

REFE: BARELBTRER .83 -

(XRD) Xf 5k b8 250 AR I 2.5% & 8575 8 1
BEEEH AT T o #r, AR R WA S (a) |
(b) « MBS (a) « (b) HATLLEH, B4
F MWL (Fe;0,) « R (Fe,05) « E&
PR 45 ( CaO-Fe,0,-A1,05-Si0,, SFCA) . MF
(MgFe,0,) LA /D& ER — 45 (2Ca0-Sio,)
. WM 2.5% ESET5 TR IR 5 A ERe A
MIbL, WEEE™ (Fe,0,) R AEKFRES (SFCA) Y
TSI B R A5, Ui ] AR A TSN .

94 2.4
92t )
07 20 2
s 88f <
@_ 1.8 =
=86 k=)
% 1.6 W&
84 | ity
H_e
© ‘ 1.4
-l | 12
80 = FIHRE |7
78 . . : : : 1.0
0 0.5 10 15 20 25 30
TSR /%
(a) AR FIH BB
80 65
- -\
s /.\-\-/ .\4 60
70 .
65| 155
— I
S 60— e, 950 ﬁ
i o R
S 551 £
£ s0f -
45 f 140
40r -9 %*ﬁ 135
35t -u- FEEERRL
30 . . : : : 30
0 0.5 10 15 20 25 3.0
EARTSVREC L/ %

(b) MAFE FEEHRECEAIE
4 IREEIRIRFIRLERE
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Fig.6 SEM-EDS analysis of chromium-containing sludge sintering
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Table 7 Particle size of sintering
fict Eb +40 mm -40+25 mm -25+16 mm -16+10 mm -10+5 mm PRI/ mm -5 mmikf#
0% 15.40 23.42 26.24 19.91 15.04 232 17.0
0.5% 11.57 25.16 27.18 21.73 14.36 229 12.6
1.0% 11.14 25.93 27.80 21.16 13.97 22.9 9.1
1.5% 9.06 28.45 27.53 20.63 14.33 22.7 13.0
2.0% 11.75 23.43 28.37 21.19 15.27 22.6 13.9
2.5% 9.69 25.37 31.50 20.37 13.06 22.7 9.6
3.0% 5.10 21.75 32.85 25.25 15.04 20.5 8.6
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Experimental Study on Disposal of Chromium-containing
Sludge by Sintering

SONG Shizhe'?, LIU Zhongcheng®, LIU Peijiang®, HOU Hongyu'?, QIAN Feng'?, YU Shujuan'?
(1.State Key Laboratory of Metal Material for Marine Equipment and Application, Anshan 114009,
Liaoning, China; 2.Technical Center, Angang Steel Co., Ltd., Anshan 114009, Liaoning, China; 3.Bayuquan
Iron & Steel Subsidiary Company of Angang Steel Co., Ltd., Yingkou 115007, Liaoning, China; 4.General
Ironmaking Plant of Angang Steel Co., Ltd., Anshan 114021, Liaoning, China)

Abstract: This is an article in the field of metallurgical engineering. The chromium-containing sludge
produced by iron and steel enterprises in the process of steel plate coating is a hazardous waste. It contains a
certain amount of iron and calcium oxide, which can be used as a resource through the sintering process. In
this paper, chromium-containing sludge was taken as the research object. The application and influence of
chromium-containing sludge in sintering were investigated by sintering cup test, and the distribution of
chromium element after sintering was studied.The results of sintering pot tests showed that the scheme was
feasible.The addition of chromium-containing sludge could promote the formation of complex calcium
ferrite phase and improve the performance of sinter. When the ratio of chromium-containing sludge in
sintering mixture was less than 2.5%, the yield and utilization coefficient of sinter increased, the drum index
also increased, and the return rate and average particle size decreased. During the sintering process,
chromium was rarely diffused, and 84~ 90%, 9%~ 14% and less than 1% would be fixed in the sinter,
return ore, and into the smoke dust, respectively. Overall, the sintering process synergistic treatment of
chromium-containing sludge would not produce secondary pollution, which had promising application as an

environmental protection strategy for iron and steel enterprises.
Keywords: Metallurgical engineering; Chromium-containing sludge; Sintering; Resource utilization;
Environmental protection
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