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Table 2 Main reagents used in experiment
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Fig.1 Effect of pH value on extraction rates of

iron, zinc and nickel
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extraction rates of iron, zinc and nickel
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K3 T, 2 V(o): V(a) h 1: 20 ZkE 25 4%
T4 A B, AT UL P04 X A2k 1 A B AR 4
V(o): V(a)l 1: 28], BERYZE UK LA 78. 4% , 4k
SEIG AR BER ZE ORI T &5 24 V(o) : V(a)
HnE) 2: 18 BER AR BCRIE 2] 99% L b, f kAT
UL, , B e AH LA R TR R R

AH G R B A BOR S AR BT R, 25 AT,
P204 ZEHUIEE V(o) V(a) b 2: 1,

2.4 BURIE FEEENERNII

[ B RIS A IR pH i 2. 0, P204 IRFLA %K
25% ,V(0): V(a) =2: 1, #R¥HHE] 3 min, 7EIZEMH
T, FEE AR R A OGRS R 56 45 R DL
K4,

100

80 \
& ol 4k
@_ 60 +!ﬁ
i a0l R
20
' . .
0 Il Il I
55 60 65 70
BALA %

B4 P204 ALK ER B BRASBCRI R
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extraction rates of iron, zinc and nickel

P 4 AT UL 38 4 P e R AR Bk B BRI AR I
R — R T, H)E, R 65% U
Ja Bk R AR IBCR I B — 7 T R, R R il 2 4

1o R RAG R 4 4R A G RV pH YRR E
ER MBI R — R i, SRR AR HGR 3
JERIE F, AEEUN VR AN S Ak bk 25 44 o
Mo BAH TR sh . BRI 65% LR,
FEIBGRI b B AR K, BEAR T A ORI 9 0 sl ik, A A+
P204 [AEHL
2.5 ZFEEURTEINEKEEVREREAN M

2 RIS A5 IR pH (i 2. 0, P204 RFL/ %K
25% HHH2: 1, BALHR 60% . TEZ ST, 5%
HAS [R] XK B AR BOR A5 I, IS0 25 SR LR 5

1004;_,;”/-/‘ - —=
80
&“ —a— gk
& ek ;
g‘ﬁ 40t ——if
201
o 2 3 4
JR I []/min

B 5 ZEEU R B BRI ZE R A5 IR
Fig.5 Effect of extraction time on extraction

rates of iron, zinc and nickel
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Table 3 Three-stage countercurrent extraction

experimental data

W ERROTE S/ (mg L") FEBE/ %
free Ni Fe 7Zn Ni Fe 7Zn
sy-1 36 259 <0.1 3.0 12.21 99.99  99.96

sy-2 35962 <0.1 4.0 12.92 99.99  99.94
sy-3 36483 <0.1 3.0 11.66  99.99  99.96
S 36458 <0.1 3.3 12.26  99.99  99.96
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Table 4 Three-stage countercurrent extraction

experimental data with nickel saponification

SlEaE ERWEASB/ER/ (mg- L") BEBEFEICE/%
P E S Fe Zn Ni Fe Zn
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Extraction and separation of Fe and Zn impurities from crude
nickel sulfate solution with P204
LIU Shi-xiang, WEI Dong, DONG Guang-gang, LIU Jing-shi, JIANG Yong-jian
(Yanggu Xiangguang Copper Co. , Ltd. , Yanggu 252327, China)
Abstract; The crude nickel sulfate produced in the process of recovering nickel from copper electrolyte has the
problem of high impurity content, resulting in a low added value of the crude nickel sulfate, thus, requiring a
secondary impurity removal. A copper smelting enterprise used P204 to carry out an extraction and impurity removal
process test on crude nickel sulfate solution, and optimized and improved the issues of high nickel loss rate and
serious emulsification in the test with excellent results. The P204 exiractant was saponified with sodium hydroxide,

and the sodium soap was used for extraction of the crude nickel sulfate solution. The extraction rates of iron and

zinc were all above 99.9% , and the nickel loss rate was 12.26% . In the saponification process of P204, the loss
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of nickel could be decreased by converting sodium soap into nickel soap. When nickel soap was used for extraction
of the crude nickel sulfate solution, the extraction rates of iron and zinc were still above 99. 9% , and the loss rate
of nickel was lowered to 0. 4% . The emulsification issue in the extraction process can be solved by controlling and
purifying the crude nickel sulfate solution and controlling the pH value of the feed solution.

Key words: copper electrolyte ; nickel recovery; crude nickel sulfate solution; extraction with P204 ; sodium soap ;

nickel soap; emulsification; nickel loss rate

~IDIDPIDNIDNINIPNIDNIPNIPNIDN TN ~LDTTDNTNINTNIDNTIDNIDNIDN DI ZTPTDNINTNTNIDN NI IDIDTDTDNTNTNTNINTNI I

(L% 43 W)

Calcium recovery from ammonium chloride leaching magnesium reduction slag process
MAO Shuai-dong'*, LIU Yan'?, ZHANG Ting-an'"
(1. Metallurgy School of Northeastern University, Shenyang 110819, China;

2. Key Laboratory of Ecological Metallurgy of Polymetallic Symbiotic Minerals of Ministry of Education, Shenyang 110819, China)
Abstract; Quite a large quantity of magnesium reduction slag is generated in the Pedgeon process of magnesium
smelting, during the stockpiling process of the slag, such issues as soil alkalization and hardening, etc. will arise,
as for its disposal and consumption, it is mainly used for producing cement, building-use brick and desulfurization
agent, with low comprehensive use value. The process route of ammonium chloride leaching of magnesium
reduction slag are put forward. The process can be used to extract and separate calcium, silicon and other elements
in the magnesium reduction slag, to make the magnesium slag become the calcium source and silicon source, so as
to achieve the zero emission and high value utilization of the magnesium slag. In this paper, aiming at the leaching
procedure in the process, the calcium leaching efficiency and the phase of leaching residue under various single-
factor conditions are studied, and the following conclusions are obtained; the ammonium chloride is able to make
selective leaching for the calcium in the magnesium reduction slag, the leaching efficiency is closely related to

reacting temperature, ammonium chloride concentration, liquid-solid ratio, etc. ;

; the leaching efficiency increases

with the increase of ammonium chloride concentration and liquid-solid ratio, it increases first and then decreases
with the rising temperature; the better leaching process conditions are as follows: reacting temperature of 25 °C
ammonium chloride concentration of 15% , and liquid-solid ratio of 40: 1, under which, the calcium leaching
efficiency can be as high as 88.7% ; the phase of the leaching residue is mainly composed of magnesium oxide,
calcium carbonate, silicon dioxide and other substances, from which the purer silicon-bearing raw material can be
got by scrubbing process.

Key words: Pedgen process of magnesium smelting; magnesium reduction slag; comprehensive utilization; calcium

recovery ; silicon recovery; ammonium chloride leaching



