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®1 BTTHMBANENSHRRIE( x104%)
Table 1 Impurities content of cobalt after ion exchange

and solvent extraction

RETE B THEAY T¥EB TITZE®
Mg 12 0.45 0.04 0.41
Al 20 1.7 0.36 0.79
Ti 2 5 1.1 9
v 0.13 0.007 0.005 <0.001
Cr 16 14 2.8 14
Mn 35 0.09 0.004 0.61
Fe 20 27 22 1.2
Ni 21 3.2 23 1.9
Cu 35 42 1.8 0.14
Zn 30 45 16 5.5
Zr 0.15 0.15 0.03 0.03
Nb 0.95 <0.005 0.05 <0.005
Mo 45 0.1 4.7 0.15
w <0.01 0.02 0.09 0.38
Pb 0.31 15 22 15
&it 14775 103.32 33.68 23.02

YhRE1%  99.985 225 99.989 668 99.996 632 99.997 698

E: OBFAXR-ABHTLZE; Q@ BFXH-EHL
Z; O FAERA4KETXER-BRTE,
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BT AHE R A AR TR R IR ShREEE #
BRPREB TS, BTEINEREITE
M EM . K.Mimura SR RN FHEGLETRE
W, BERg., SISk, BTREREBIsERN
99.999 7% F 4%k, Nagao OSSR HIFAE FAc ik
B3 Fe, Zn, Sn, Ni, Ca, Mg, Na %, REXHA
FHUBEEBRABRERE, SRNRAKILERE
28 . TREESAFEBIRGEE, HPH Fe,
Zn, Sn, Ni, Ca, Na, Mg & E#ETF 0.000 1%.
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B, Masahito FMEE BB P K C3E R A Cut,
PR A B FACHRERR 2 Cut(Co* AEIRI), ¥
LR HRLL CoCL, HRE R . TREZESERE
B R 99.999 7% & B4 (RRR=207), &R RL
£2, HR 2R, SRAITEMET 0.000 005%.

#2 PRTREHEESHMAEPHFRESR( x10%)
Table 2 Impurities contnent in the high purity cobalt

prepared by anion exchange

TR B#R xR #& x¥ 28
Al 0.035 Fe 0.570 Rh <0.010
As 0.700 Ga <0.020 Ru 0.020
B <0.010 Hf 0.010 Sb <0.020
Ba <0.010 In 0.005 Si <0.010
Be <0.010 K 0.010 Sn 0.050
Bi <0.010 Li <0.010 Th 0.001
Ca 0.045 Mg <0.010 Ti <0.010
Cd <0.050 Mn <0.010 U 0.002
Cl <0.050 Mo <0.050 v 0.080
Cr 0.026 Na <0.010 Zn <0.050
Cu 0.045 Ni 0.720 Zr <0.010

F <0.050 P <0.050 Pb <0.010

BT EX Zn, Mo, W, Cu HI4rBERCRI
AHE, XN EHBHEREN.
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P BEEPE FREEEEBGEBSBEEN, X
HHPEUIRR TRMEMNEELR, DRAE
G RIS R T IR KR AR R LA i
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*3 FERGEERMBOREIR x10%%)
Table 3 Impurities content of electrodeposited cobalt treated by active carbon

¥ W Fe Ni Na K U Th C 0] N H
R OH 20 300 1.8 34 0.10 0.06 100 120 10 40
CoCl,°2H,0 (BB T32#) 0.05 007 <005 <005 <001 <0.01
Exan{plel 24 02 0.2 <005 <0.05 <001 <001 10 80 8 40
Example2 (B3I 0.2 0.2 <005 <005 <001 <001 6 80 2 <0.1
Example3 (H381)@ 55 0.2 <005 <005 <001 <0.01 10 80 8 40
Example4 (H281)® 0.2 0.2 <005 <005 <001 <001 90 600 40 100

I: @ BROAYHAZ 6 mol/L ) HCl MBI MR L, M. EBM EHRNEE; © SBAEM Example 2,
2R BUSRISER, BRMBERARZRLE; O SBEM Example 2, ZRPUSEIBIR, FRAREEERLE,

Isshiki SRR ZHBHAEE, AELN1 mm
B S B £2.(99.998 % ) U B, FSAR Rk,
HLAR B 4 CoCL BB B HA 5 mm WEE,

Shindo ™R FI B F X e B E B WP R
B, RELEZKEBANBETFRELKBISERSHS

ZRBFENEFRBGFEHRASEAE 4.

HEA4TLUES, BHETLISE N, Fe, K,
U, Th &40, ZSWEBEEHET LI —SRRERE
TE; WEBEENETIBHETLUAERER Na
IR

®4 HERMENBATRBEEORRSE
Table 4 Impurities content of the cobalt by electrolytic refining and electron-beam melting

Ni /x10% Fe /x10% Na /x10% K /x104% U /x10"% Th /x107%
s 300 5 18 34 0.14 0.09
1 KEL S 34 5 19 0.05 0.03 0.01
2 WL 38 5 1.7 0.05 : <0.01 <0.01
3 W R 45 0.46 0.4 1.8 0.05 <0.01 <0.01
EB ##%5 0.46 0.4 0.03 <0.01 <0.01 <0.01
22 HeERWE% HBREEENRRR E, ML S5 R, LTRIE

HBRBEBRBPERKOBEBERANT LK
Kz, BRBINERAETEST KERK.
ERMTEAEBRFRESL. XEBRES., XEH
HEBREMATRABRSMESPIERABNE
5, FE&REERg., B, XoRAKEEL 1
BJLE, WM Fe, Ni, Co, Cr, Mn, Al, Cu, SifR
M KIS R T AR, B FRARXERH
BRAESBRERNTE, ERBEKTENAS,

WiRE, &R RRR EH271h 236 f1 116 K
#] 334 1 245,

Miller %2 I E S RSP FE SR P
Zn, Cd, S, O, CEHEZATLESTEWABRMK, &R
ik 6 Firm,

HER6FILLEN, EEBRSRGEETLANM
BRI c, 0, NFEEREER, BEXNTFE&
R EBRIFAE
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£5 FRAIEZTHEAME RRR EHTEWL( x10%%)
Table 5 Impurities content and the change of RRR values

after different processes

A B o D E F

Cu 69 1.6 10 10 10

Mg 16 20 1 5 1 5

Mn 50 32 0.5 1 05 05
Si 130 130 5 5 5 5

sl 95 83 1 0.5 0.5 5

Fe 10 10 1 1 1 1

Ni 10 5 5 50 50 5

Pb <3 <3 <3 <3 <3 <3

Sn <3 <3 <3 <3 <3 <3
Bi <1 <1 <1 «1 <1 <1
Ca 5 5 5 5 5 5
In 5 5 5 5 5 5
Cr 2 2 2 2 2 2
RRR - - 115 120 116 245

: A, CoCLJEHl; B, EiF]R4%h; C, B+« BT
WESFXE&EE; D, S84 KB TFTRETKIEHE;
E, SFR+8 K THREZXEMHE; F, ARR-H54
T4 YR FRUBIZ K555

F6 NBHEBSIIR(x10%%)

Table 6 Effect of degassing with vacuum sintering

pITs 3 oKt Fedh— =
S 10 <5 <5
Zn 13 <5 <5
C 110 14 22
() 5 000 260 260
N - 2 <1
Cd 7 <5 <5
3 & &

B — B4R ST YRR R 4 SN DA ERaies
MER, BRXBENKEHRERETHREN
HORE, B3 Ni, Cu, Zn FEEETHABEHR

HNEE; BoBRFERERE. RER K
Ho BTFXHRMEREEEM 28 % BRAHE M T
REBRRY, BHEARZRKSRE, KEEK
dEF, REBEFTERSRETHRER. B
T E&EBMSERER, HERMTERMAER. RRR
EARH TR,

ik, #1% SN U EMRESEEM T EZHNE
H: BERABFXBRBERECRERRBRZMHEER
PSR, M. K. BERE, RASRARELE—F
B2 Ni, Fe, K, U, ThW ¥ Z&FHARAELSESE,
BaRAHXEEEREZHPHOESBMREREK
IZeR, B8RS,
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Preparation of High Purity Cobalt

Luo Suibin', Zhang Li®, Chen Song’, Wang Biyan'
(1. University of Science and Technology Beijing, Beijing 100083, China)

(2. General Research Institute for Non~Ferrous Metals, Beijing 100088, China)

Abstract: The various metallurgical processes of preparing high purity cobalt, including solvent extraction, ion—exchange, extraction

chromatography, electrolysis refining and vacuum melting, play different roles in the removal of impurities: solvent extraction can

remove most of the metallic impurities but with a poor effect for Ni, Cu, Zn; Liquid membrane has the disadvantages of instability and

high costs; ion-exchange and extract chromatography are effective for separating the elements with similar properties, but with the

disadvantage of low capability; zone refining can remove alkali metal, alkali earth metal and gas impurities easily and produce perfect

cobalt crystal with higher RRR. The progresses in this filed was introduced in this paper. On the basis of aforementioned analysis, a

practical process for manufacturing high purity cobalt was proposed.

Keywords: high purity cobalt; purification method; solvent extraction; ion-exchange method; zone refining
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