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Table 1 Composition of BF gas sludge

TFe FeO SiO, AlO,4 CaO MgO

C MFe V205 ZnO MnO Tloz

27.6 34.38 10.18 4.26 5.60 4.43

20.00 0.83 0.23 3.1 0.28 5.40
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Table 2 Single factor test program
T/C  tmin EFRIES/MPa || T/C  t¢min EERIE)/MPa || T/C  t¢min EERE)/MPa || T/C  ¢/min K J)/MPa
1300 65 8 1100 45 8 1200 45 8 1200 40 6
1300 55 8 1100 40 8 1200 40 8 1200 40 7
1300 45 8 1100 35 8 1200 35 8 1200 40 8
1300 35 8 1100 30 8 1200 30 8 1200 40 9
1300 25 8 1100 25 8 1200 25 8 1200 40 10
1300 20 8 1100 20 8 1200 20 8
%3 WNEASRESKTSHBE 3 B EN
Table 3  Actual and code values of variables e % 5 A 7]%
I o BRI 30 BEEIRERSHI
ACEBEEe AU A /min AU MU PR LG LI 25, il 2~5 W4, 8 MPa
T A t B M C \ 5 S v
1 P — o 1 o 1 Ji 1 BK s 0760 Bk BE A R AL R A K 20~
; ST A %A

o s o wms 0w o TS min WRERTRINN. . Bl G L%

100 -1 s - 6 . I, ABAE 45 min 5 NZE1E; 1100~1300°C PR

[Va _ =40 _ M-8
VE:B=5R, c=MS

TR, Bk BRI SR AL R .



%5

2022 4 10 H B 25, SV RMRAER&HES>H BBD it

e 33 .

93 ¢

92+

Y%
©

90

89 I I I )
6 7 8 9 10
P/MPa

2 1200°C\ 40 min Sk EBURSERENRIXFR
Fig.2 Relationship between metallization of iron and pelleting
pressure at 1200°C and 40 min

90

88

86

Y,/%

84t

82f

4

80

6 7 8 9 10
P/MPa

B3 1200°C. 40 min FE&RBUERSEHRENNXR
Fig.3 Relationship between metallization of zinc and
pelleting pressure at 1200°C and 40 min

3.2 BBD ASWERS S
BBD VL5246 5 M LS 8 R WK 4.
(2> Wi S AR [l YA A A 2R
FJ H Design Expert 8.0.6 & {4 Xf Wi [ {E Y+
Y, S WA B 2E AT AL, 7 = M A R AN
x5, 6, DA RIMRNAE Y, Y, K
AR, QR

Y, =91.87+4.85A+590B-5.184B—-2.12A*- 177 B?
2

Y,=73.14+12.16A+21.42B-9.77AB+8.10A>~7.46 B’
)

hHal (20« ) HHEIRETH, R
R BRI A R B R, JEBkE D
AR /N s & DRI NAE Y, Y, 5 B 2R
JE4 B (D >A GRJED >C GEERE ) o

¥ G B FH S5 Br 22 5075 5 [R1AR 15 2w A Y
Y, 5EERSHAE T Z A R ARy .

96
92
88+
. 84t
&
>80t
76
72t
68 | s
o
6al
10 15 20 25 30 35 40 45 50 55 60 65 70
t/min
== 1300C === 1200C —=— 11007TC
4 8 MPa EBIRENTHRHERUE
Fig.4 Metallization of iron at 8 MPa of pelleting pressure
94 |
89
g
N84t
s -.’.-"
oL A 7
g

74 R
10 15 20 25 30 35 40 45 50 55 60 65 70
t/min
—#— 1300C --r—1200C —=— 1100C

5 8MPaBEKENTHMERMLE

Fig.5 Metallization of zinc at 8§ MPa of pelleting pressure

R4 MNEELESRRER
Table 4 Matrix and results of RSM test

A B C Y\/% Y,/% A B C Y\/% Y,/% A B C Y, /% Y,/%
-1 0 1 85.3 68.2 0 1 1 95.8 91.8 0 -1 1 85.2 40.5
0 0 93.6 70.44 0 0 92.8 72.4 0 0 91.3 78.4
1 -1 0 92.3 81.16 1 1 95.3 96.08 -1 -1 0 70.3 352
1 0 -1 95.3 90.96 0 1 -1 94.7 87.5 -1 0 -1 86.5 68.8
0 0 0 91.5 78.6 -1 1 0 94 89.2 0 0 0 90.1 72.4
0 -1 -1 84.8 36.4 1 0 1 92 90.48 - - - - -
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Table5 ANOVAonY,
P S/ ST df BT R F i P{H B
Y 607.7059 5 121.5412 50.04232 <0.0001 ok
A 188.18 1 188.18 77.47961 <0.0001 ok
B 278.48 1 278.48 114.659 <0.0001 ok
AB 107.1225 1 107.1225 44.1057 <0.0001 *
A? 18.90105 1 18.90105 7.782157 0.0176 *
B? 13.16494 1 13.16494 5.42042 0.0400 *
R 26.71645 11 2.428768 *
NG 19.26445 7 2.752064 1.477222 0.3708 ENTE
alighiR 7.452 4 1.863
it 634.4224 16
H: P<0.0001, AdER B, FA*ER; P<0.05, NEFH, FA*ER; P>0.05, HAREH
=6 Y,WMHEDH
Table6 ANOVAonY,
KR V-7 df BT R FfH Pfi W
it 5718.685 5 1143.737 47.54295 <0.0001 ok
A 1182.925 1 1182.925 49.17191 <0.0001 ok
B 3668.818 1 3668.818 152.5057 <0.0001 o
AB 381.8116 1 381.8116 15.87117 0.0021 *
A’ 276.876 1 276.876 11.5092 0.0060 *
B? 235.1061 1 235.1061 9.772907 0.0096 *
Rt 264.6261 11 24.05692 *
AN G 207.3161 7 29.61658 2.067111 0.2518 NES
gl i 57.31008 4 14.32752
&t 5983.311 16

e P<K0.0001, AR W, MR P<0.05, WEF, H*RR: P>0.05, AAREZH
Y, =-384.32+0.64 T+2.95t-2.07x 107 Tt—

2.12x 107 T2=2.83x 107 £ @)
Y, =852.37 - 1.67 T+6.50 t—3.91 x 10~ Tt+
8.10x 107 T2 - 0.01 £ )
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Fig.6 XRD analysis of reduced pellets
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Optimization of Separating Iron and Zinc from BF Gas Sludge
by BBD Method

Zhou Lanhua, Zeng Fuhong, Gong Yongmin
(Panzhihua University, Panzhihua, Sichuan, China)

Abstract: In order to optimize the thermal parameters of BF gas sludge and realize the good separation of
iron and zinc from the sludge, the single factor experiment of heating self reduction of the sludge pellet and
that of factor optimization design by BBD (Box-Behnken Design) method in response surface were carried
aiming at the problem difficult to separate and recover iron and zinc from the sludge. The metallization rate
of iron and that of zinc are used as the evaluation index for the separation of iron and zinc. The results show
that the influence of thermal parameters on the reduction and separation of iron and zinc oxides are time >
temperature > pelleting pressure; the optimized conditions are1299.95°C, 47.05 min and 8 MPa of pelleting
pressure. It is obtained by the optimization test of thermal parameters designed by BBD method that the
metallization of iron and zinc reach to 94.67% and 96.08%, respectively, and iron is mainly retained in
pellets in the form of metallic iron and Zinc enters into the dust as a gaseous element zinc and then oxidized
to ZnO dust. Good separation of iron and zinc is achieved.

Keywords: BF gas sludge; Pellet; Self-reduction; Response surface methodology

L

(L8 30 )
Study on Water Damage Resistance of Red Mud Mineral
Powder Asphalt Mixture

Fu Shanchun'?, Wang Dongdong', Shen Hongyan’
(1.Department of civil engineering, Xinyang College, Xinyang, Henan, China;
2.Xinyang Key Laboratory of Prefabricated Building, Xinyang, Henan, China; 3.Xinyang College Library,
Xinyang, Henan, China)

Abstract: In order to solve the problem of red mud waste discharged in aluminum industry, to improve the
reuse rate of waste resources, and to improve the corrosion resistance of asphalt mixture, the "dry
modification" method was used to make red mud asphalt mortar and red mud asphalt mixture by using the
same amount of red mud to replace the limestone powder in asphalt mixture. The red mud asphalt mortar
absorption performance test and red mud asphalt mixture immersion Marshall test, freeze-thaw cycle split
test, immersion rutting test were carried out to measure the adhesion performance of different replacement
amount of red mud asphalt mortar and the water damage resistance performance of red mud asphalt mixture.
The results showed that red mud can effectively improve the adhesion and water damage resistance of
asphalt mixture. In addition, through the analysis of the adhesion performance of red mud asphalt mortar and
the mechanism of water damage resistance of asphalt mixture, the reason of water damage resistance of red
mud asphalt mixture was revealed, and the conclusion that the performance of asphalt mixture is the best
when the replacement amount of red mud is 50% was obtained.

Keywords: Red mud mineral powder; Dry modification; Water damage resistance; Best replacement
amount.
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