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Table 1 Main chemical composition of high arsenic lead
smelting dust

As Pb Cd Sb S

34.20 11.10 6.63 7.36 3.28
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Table 2 Analysis results of acid leaching response surface

e
WS e (S/LY [H,S0,)/  filHi%/%
(g'mL"h) (gLhH
1 130 4 100 66.17
2 170 4 100 77.35
3 130 8 100 79.07
4 170 8 100 91.61
5 130 6 80 58.06
6 170 6 80 71.35
7 130 6 120 77.65
8 170 6 120 91.42
9 150 4 80 59.06
10 150 8 80 71.25
11 150 4 120 78.63
12 150 8 120 86.07
13 150 6 100 79.49
14 150 6 100 79.96
15 150 6 100 79.58

i, R3S PA/NT 0.05 148K
B, AR AR AR, W R ] B
DA R i R B 0 Tl (P9 tH 2 A A K i o B LR 32
ZHAERHTT, BRI LG 11 J7 DA A R R vk
(1) P KT 0.05 41, HREX X 1R HEREARK
M o ARPER 3R RER PE, BEE
X ) R PR A AR G R

X =—1.768+0.00333A + 0.0760B + 0.03060C—
0.000003A42% — 0.00249B2-0.000123C%+ ©)
0.000085AB + 0.000003AC — 0.000296BC

Minitab18 #AFAFA 7 (5 [T A1 U= F
R A 86.28%, YAFE[H|HFRE R A 97.58%, K
ZMHRE R Y 99.13%, UiHEHZE X FHEE %
FRUF.

Bl 2 02 PG H R S 1R = A B[] T
o MR LM, W B 130°C Jh i F 170°C
, M 73% A5 86%, 5 V[ L AN 4 4
F 8 W, RHRM 73% BH 84%, ; MR 80
g/L Bl 120g/L, & HZFEM 66% %&Hh 83%.
—J7, MWER3IFLEL, BHA A BMCH
P {320 0.000, {HM FAEE, MKEN/NPINGT
C>A>B. LR HIE, HRERZEMN, R 5
M) R R 380 /N ARG e« P A ST PS>V [ L o

] 3 T TR (P BE R 100 g/L B, LS W
[ LEo6 i H R s . A T LA 9
EEANAZ IR, it 952 HH 22 B A i 8 16 s i 9
WL EANAR I, B3R H e i A e ] L 1% 385 o i
s AEFHZNT 95% M EAE X IR, XL E A X A4
PRI T A A A . IR 170°C, R LL 8, R
WRE 100 g/Lo %5 N TR H2 4 91.09%.

B4 TN TR A 170°C, i 5 9 8] B o) A
R, NE R LA, RIKEAR
I, i 18752 H 2R A v ] L P 88 o 34 e 31
FEANAR I, A 1R 352t 356 50 B A 19 A< 52 T 184 o g 344
o, e gzte N R RN, RN
170°C W, fifids A b T LE 8, BRIK

g

*3 BRRIERERRENETRE

Table 3 Regression coefficients of each model during acid leaching

S DF Adj SS Adj MS F -value P -value

i) 9 0.137905 0.015323 63.65 0.000
Lk 3 0.128149 0.042716 177.43 0.000
binhe- 1 0.032230 0.032230 133.87 0.000
I L 1 0.027378 0.027378 113.72 0.000
17353 1 0.068541 0.068541 284.70 0.000
V5 3 0.009142 0.003047 12.66 0.009
I 1 0.000006 0.000006 0.03 0.879
TR B ] b 1 0.000366 0.000366 1.52 0.272
T S+ TR 1 0.008969 0.008969 37.25 0.002
RPN 3 0.000614 0.000205 0.85 0.523
L [ L 1 0.000046 0.000046 0.19 0.680
TR P 1 0.000006 0.000006 0.02 0.882
I B+ S 1 0.000562 0.000562 2.34 0.187

R 5 0.001204 0.000241
S 3 0.001192 0.000397 64.95 0.015

ali 2z B 214 0.0000120.139109 0.000006

DF- [ % adj SS-1H3E 5 1) 75 22 2 F1; adj MS-HEJ5 11135 7 22
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Optimization of Arsenic Leaching From Lead Converter Ash by
Response Surface Methodology

Wang Huanlong', Jiao Fen'?, Liu Wei'?, Han Junwei'?, Li Wenhua', Qin Wenqing'*

(1.School of Minerals Processing and Bioengineering, Central South University, Changsha, Hunan, China;
2.Key Laboratory of Hunan Province for Clean and Efficient Utilization of Strategic Calcium-containing
Mineral Resources, Changsha, Hunan, China)

Abstract: Sulfuric acid was used as the leaching medium, and the leaching conditions, including acid
concentration, liquid-solid ratio and temperature, were optimized by response surface methodology and Box-
Behnken design (BBD). The results showed that the acid concentration was the most important factor,
followed by temperature and liquid-solid ratio. Through response surface optimization, the optimal process
conditions were determined as follows: acid concentration of 116.77 g/L, liquid-solid ratio of 8, and
temperature of 170°C. Under these conditions, the arsenic extraction rate of copper converter reached
94.49%, indicating that the acid extraction experiment of lead converter arsenic ash could be successfully

optimized by response surface methodology.
Keywords: Response surface methodology; Arsenic removal; Arsenic smelter; Acid leaching; Box-Behnken
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Study on Dynamic Adsorption of Copper in Water by
Thermally Modified Fly Ash

Luo Xin"? Liu Ruisen’, Xu Dongyao', Ye Jinsha®
(1.School of Chemical and Environmental Engineering, China University of Mining & Technology, Beijing,
China; 2.School of Chemical and Environmental Engineering, North China Institute of Science &
Technology, Beijing, China; 3.School of Safety Engineering, North China Institute of Science &
Technology, Beijing, China)
Abstract: The thermally modified fly ash was applied to adsorb Cu®" in the fixed-bed column. The effects of
bed height, flow rate and initial concentration on the dynamic adsorption curve of Cu*" were investigated. On
such a basis, the adsorption behavior was fitted by dynamic adsorption models. In addition, the dynamic
adsorption effect of MFA on Cu®*" in the binary system was investigated. The results showed that the
breakthrough time increased with the decrease of initial concentration and flow rate and the increase of bed
height. The dynamic adsorption data was well fitted by the Thomas and Yoon-Nelson models. Decreasing
the bed height, increasing the initial concentration and the flow rate were conducive to improve the
adsorption rate. According to the characterization of MFA before and after the adsorption, the mechanisms
of Cu®" adsorption mainly include the complexation with oxygen-containing functional groups and the cation
exchange. The presence of Zn>" and Pb*" had the inhibition effect on the adsorption performance of Cu**,and
the influence followed the order of Pb*>Zn>".
Keywords: Thermally modified fly ash; Dynamic adsorption; Cu**; Adsorption model
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