544 B 3/ﬁﬂ<,§\)§%€ 201 #1)
6

kIR 4

2025 4 Hydrometallurgy of China June 2025

Bl LS L o LB IBR B ) R I AL 258
WAT AL E A BT AR AL AR AT A

(LU g [ kA PR EAE A W] L) P $k8 5323015
2. FEARBR TR MPORRL A 5 TR EBE )P FERR 5410045
SCREEMREL TR R TP BT 530001)

FEE O T R AR AR H e A 7 SRR PR AR VAR R CulFe M1 Zn &5 2% J & 8 0T WD R B 26 L WF 98 7 R M Na, S, O
VEPEVE DT M — R BOR R R 4 i T AW S M B MAELE W IR e T T A B8, 4R %
W1 LA Na. S, Oy fEULIE AT, 78 Nap S, O; 1 5 R A 2. 0 AW pH="5. 0 W iR 85 'C X N[ 2 h i T2
ZAF T, Cu PUTE T 99. 89 %, Ni 28 R AUA 1. 22% ; ¥ P204 FEFE B I, 76 35 il 2 W pH=3. 0.
P204 PRI H 25 % AL 50 % ML Vo /Va=1.5/1 FEBGRE 25 °C R E 10 min fifb &4+ F . Zn Fe
FEIARTT 43 5K 99. 87 % F1 99. 98 %  Ni #12k HHy 2. 24 % s B LB R B VA M A 8 R 45 WS B L 4
TR B A 7 & R BT A B R AR HE (GB/T 26524—2023) (1 1L 2548 4% , 7T LA A B 48 % At Tl P 348 109 4 5

Vol. 44 No. 3(Sum. 201)

R

SRR AR ML B 5 L P DL UE 5 A 5 R R 5 R 5 K 5 L A

hE 5SS TF803. 24 XERFRIRED : A
DOI:10. 13355/j. enki. sfyj. 2025. 03. 014

Tt B B Oy — b o 2 1 A6 T JR0RE, R A
S A AL 2 P I 32 I T R B AR o A e
AR K B Tl 5 2GR B
Al 1) PR R S X T TR B SR BN BT T T 3
X il JO SR A B R B Y, R Rk A
P A AR PR B OE IR AR SO, )T IY AL AG
M A ol B0 5 P iR T R AT I ORI R AR R
B PR B T b 3 A B VR B Cu Fe BT Zn
FEHBWET ., N T RS Z R A
A5 T S SR e SO B A 7 B kB
(B AR A 77 AR 32 T Aol 28 5% 34 L WF 2 T
Tl & v 2 R R 0 T2 B OR B
e

REL I B 1) v A B 2% O 1 2 B A AR AR 27 DT TE
TR EROET B g Mk A A S T TE R
PO I DR AT A 1 B L R PR 4 | DO R
e I TS T L 2 BOASE AL A B Tolk

5 B #8:2024-08-07

X EHE:1009-2617(2025)03-0398-08

IR TR iU o - S B o B
HA R EGF o B ORI AR D A5 R 32 SR 1
VI TR AR IS 52 e A 0 BRI, B AT N B2 )R
BRU . ESEBRERAE T, S T A8 B e v L ROR
R A 2 T E 125 R A WG TG 5 Ak BEOHEL A R B I
T FFAR A I e 2% JEURR 28 0 AN (R L e R R A Y
s T

TS0 B 0F T G HE A ol Z ) Al Fe A R  A
PR HEL B R B it 1, F S T R T Na, S, O 28 £ 1 TL
UE B — TR L BR B B 28 R A A L L R AT Ab
L E T R T Z S8 B ARSI SR
2% AJAT iR 0 FEE RS T R B B R B

1 KBEERSY

L1 X RR G SR
T8 LA 1 R b 2 ) i R R S B A 1Y
RLARL R B 45 & JEORE, 2 B il I 1

HEEWB ) VR E R LTI EER AA22067077 . FERF AB21196046) s 5 72 i BF 1R300 H (428} 20220601) .
E—EEB N A (1985, 5 KR, THREF, FZHFIT T 17 A 64 8 1R 4 FO IR BRI A
BEEEE N FHE 1968, 5 Wi+, B, REBI Ty A 8RR & KB IREEA A . E-mail:9896002@glut. edu. cn,



55 44 5 3 W

K W 25 < ) L R I 7 LR T B B TR JEE A T .+ 399 -

x1 HARRELERENEIEEAFERS

Table 1 Main chemical components of crude nickel

sulfate crystals %
Ni Cu Fe Zn Co Ca Mg

15.79 0.18 0.31 0.91 0.075 0.08 0.031
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Table 2 Comprehensive verification test results of

removal of copper by precipitation

Lk Ao Cu JL¥EH/ % Ni ik %/ %
1 99. 89 1.25
2 99.78 1.14
3 100. 00 1.29
T 99. 89 1.22
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Table 3 Comprehensive verification test results of

extraction of zinc-removed iron by P204 %
R R Zn FEHUR Fe #HUK Ni 45 2k
1 99.78 100. 00 1.92
2 99. 95 99. 94 2.06
3 99. 89 100. 00 1. 99
Fy 99. 87 99.98 1.99
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Deep Purification Process of Crude Nickel Sulfate as By-product of Copper Electrolysis

YANG Yongming' ,ZHU Wenyun®,JIANG Xuexian®®,LI Jinli* , HE Zongqing',
HUANG Caihong', LI Zhonglin® , HE Guixiang®"”

(1. Guangxi Nanguo Copper Co. ,Ltd. sFusui 532301,China;
2. Department of Materials Science and Engineering ,Guilin University of Technology »
Guilin 541004 ,China;
3. Guilin University of Technology at Nanning  Nanning 530001,China)

Abstract;In order to reduce the content of impurities such as Cu, Fe,Zn and reduce the loss of Ni in
crude nickel sulfate solution of copper electrolysis by-products,the process of selective precipitation of
copper by Na,S,0;—deep extraction of zinc removal iron—evaporation crystallization was studied for
deep purification of the solution,and the key process parameters were optimized. The results show that
the precipitation rate of Cu can reach 99. 89% and the loss rate of Ni is only 1. 22% using Na,S,0; as
precipitator under the optimum conditions of Na, S, O; excess coefficient of 2. 0, solution pH of 5.0,
reaction temperature of 85 °C and reaction time of 2 h. Using P204 as extracant, the extraction rates of
Zn and Fe can reach 99. 87% and 99. 98% , respectively, and the loss rate of Ni is 2. 24% under the
optimal conditions of pH=3. 0, P204 volume fraction of 25% ,saponification rate of 50%,V,/V,=
1.5/1,extraction temperature of 25 ‘C and extraction time of 10 min. Electroplating grade nickel
sulfate crystal products are obtained by evaporation and crystallization of the deeply purified nickel
sulfate solution. The quality can meet the national standard GB/T 26524—2023 Class [l indicators,
and can be used as high-quality raw materials for electroplating and other industrial uses.

Key words: crude nickel sulfate; selective precipitation; vulcanization; extraction; deep purification;

copper;iron;electrolysis





