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Comprehensive Recovery of Ni-Co from Low Grade Manganese Oxide Ore

Liu Honggang Zhu Guocai
( Tsinghua University)

Abstract Study is made on the process for recovering Ni and Co from the Ni and Co containing solution prepared
from low grade manganese oxide ore by reductive roasting and sulfuric acid leaching. The results show that to control the in-
itial pH value of the leaching solution to be under 2 is beneficial to the prevention of Ni and Co loss by their formation into
hydroxide precipitates with manganese. When Na,S,BaS and MnS are used as the precipitators for Ni-Co respectively at a
pH value of 3.5,4 and 2 respectively, the precipitation rate of Ni-Co can be greater than 97% ,86% and 99% respective-
ly. However, Na,S and Ba$ can introduce impurities and thus will require a higher initial pH value of the solution, which
may lead to the loss of Ni-Co and manganese. Therefore, they are not suitable to be used as the precipitators for Ni-Co re-
covery. MnS can precipitate and recover over 98% Ni and Co at a pH value of below 2 and will not introduce into the solu-
tion new impurities that may lead to the loss of Ni-Co and manganese. Therefore, MnS is comparatively suitable to be used
as the precipitator for recovering Ni and Co from manganese-containing solution.

Keywords Low grade manganese ore, Ni-Co, Comprehensive recovery, Precipitator

TER RSB BT P, RS BT & R % REZHFESE SR 4 17,15 93% RIHE

WL AR I T B M AR K, 2 v R R AR i AR AR
BREEECE . MB—HE,EERER R
T KRR, WHEREE I T SRTES H AR, 2000 451
X, RE— BRI RN — BT 18 T/
e S0 Froe/t L b 2005 SEE5RIAEH BT T 1#,
HHEA 2006 455 2IRAFE W ZITHER, KM,
EEMEMNWAER SRR AEN- A
o, SERNFEE EAFEREATY . B ERER D
SREMFWBHE TR, B TRE R EHN.E
WHKFKEAFE NG HT By R E, mit
2007 4F 5 EAFEHOH A BRE i 150 J7 v, B
E AR A TR i

.80 -

BB T W ok BN AR ARY . E
WMk T RN ET REFRENRY BT FE
K ,2004 SELIEHE D BAE 400 Tt U ET
AT HRAFMAREMKSMNET RE. REE A
JE R A4 Tk, 2006 4T I L R 4R FREIA B 100 77
t, I FF A RS N E S A . MRKEH
EETPHEBHR . ANEZEFERZKO0 1%
RS, Bk, TR MK S AL S P B s8R, R
BRI BER ERE M BB E, RTwA# T

XIHERI(1979—) , B R R E BB S HRE R R R B, LR
4,102201 AL EHTBIER,


http://www.cqvip.com

2 F R F AL AR T F 1A B4

£ 000 http://www.cqvip.com|

2007 % 6

REMGZEHA.

HRTEI RS T i A, E BRI N
E, EMMES A EAES P ERERR LIRE, &
B4t T F R A AL BT, RS R —R
H— B AL UTTE B B R H T AR BUS BT ACR .
R T R PREE , B RUARER , 18 T ol fb A
1 RET#H

I B A A ) 7 R B 1 A AR o
R R BB AT A R AR 1 BN T
HARS RN 3%, Hi s BN 0. 8%,

F1 FHEIEBALERTTRER %
7T R Mn MgO Ca0 Fe, 0, Al 0,
5 &' 21.9 0.6 0.3 11.2 4.0
3T £ Cu Pb Zn Co Ni
5 B 0.03 0.008 0.08 0.08 0.3
2 RBAHE

SRR R R H I A RAE T (R L
MnO, J5 A7) & R4 MnO, B ¥k H,80, 7EBR .
BREN =0.55, RLEE N 60 T, HE N S5:1
TR M 1 b, Rd IS8 IR AR A R
o

PRSI [FRHA A9 pH {E, 23 5IA1A Na,S,
BaS Jx MnS, & H -+ i Ni, Co JE ALY UL IE T 1%
PSR T R R UTRE 5 U A Ni Co &
BB TIRR,

MnS JLIE 2 AR B S ML R LG , #
RLYTIEIE L , Yeok , TR HI4F o

BB R P AR £ B T K. EALE,
Na,S.BaS ¥tk JFORHBU R ULIE /5 S8R Ni|
Co & & RSB IEAT AT
3 KRERSE

BETE—E pH HIEE B &R A AT
Mk, H, EEERRAHTRESZ, &
ST pH EXRETE A EA IR RN,
RJG RIA RBBR AL UTEE ] (Na,S, BaS K& MnS) 5
ULTESR A B W B AR 4, b4 UL I 50 A LI 2L
R, HETHE GE K UTREN o
3.1 pHEXMNEMVRAEMYRRKNZ

RS 28 FE R —RBRIR 15152
R IERRE R 2 R R ) pH R, T8 JRORHB B R &R
BRAESE UBMES pHETR SHHREAE, &
BEFRILE 1L,

B 1 R ZEA [/ 9 pH {E T, Ni, Co B 5k

BARF. pHEBR, R SR EBAR, HPa
BREMIAE. R, KKE R, 7% pH HR T 4
B, FORHR R R I SRR . X E BRI VER 4
FBAREBMERMAFERT Ni(OH), Co(OH), & Mn
(OH), UTIE. Bk, 76 B ALYy B8R 46 Z BT, AL
REN pH A7 2 IFEE N, B4R
FAR IR o

60 60
2 a0l lao €
N N
=4 bt
= =
Z 20} {20 3

0 0

1 2 3 4

pH

B 1 pH{&EX} Ni,Co iR BRI

m - Ni;o -Co
3.2 BALIDIRERI LR
3.2.1 Na,S X845 FIUTTERR

AL FOR ORI Z A4 @) pH {H, RE A
Na,S B RUTIESS 8¢ (AR Na,S B BE/R B 5 T4
ROSERE), BHUUE | h 53K, WEEBET
RBRE &R TTERATIRR, B EIE 2 Biaiid
BHER

100 ¢ 1 100
g got {80 ¥
5 o
z 90 1% 3

40} 1{ 40

0123 456 7829
pH

B2 K[ pH{ET Na,S %} Ni,Co Wi E
m-Ni;o -Co

M 2 G55 7T 50: Al Na,S UTIER A0, R4 Y
TUER SR pH HAEMH L KB XR, RIER
SRETER B TR BMRMNE, EpH=1~3 WIELE
MLBEE pH BT S, SRR B ERM; 4
pH=4 B}, JFRRE PRIV R ETIRE, B, U
Na,S VE AULIERITTIIEREL B, 42 pHE3 ~4 Z
EAHE, EZ,3. 1 WRKRERC LR, pHEF
FI3m, BN REAERT 0%, BHREEET
20% , Bt5h,Na,S BB P FIAMEF, XN T4

.81 -


http://www.cqvip.com

¥ & 372 B & B

£ 000 http://www.cqvip.com|

JFRRBRFI A A . B, R A Na,S VE RT3 (B
RN EER
3.2.2  BaS XEREHITIIERCR
FAEALSES R OB R A = A ] pH E, RIE A
BaS [ A UTHESH R (A K BaS MEE/RB S T4 R
HIREERE) . BEHFULEE | h B8, WE I P Y
B SR TRBRARTIRR, BEE 3 BiAKRE
&R,

100 | 4100
§80- 180 o
) 5
Eso- 160 B
] =
IS %
= 40t 440

20 20

0123 456 7 89
pH

B3 A [F pH{EF BaS 3f Ni, Co HyiLiE £
m—-Ni;o-Co

M 3 Z5 5 0] %01 : F BaS UJLIE 8RBT , TLVE R
5IFe pH HUEARRKHRXR, EpH=1~3
RIVEEN, & pH A & SR TTE R B E
s pHEARE3 ~5 ZEE, RN TTIERY
353 90% £4

FRAGACOERTIER , BB P ARTIARE
FAE & S5HBRARTE BUBT BR ST UE 1 5 44 SR 4L ()
BETUIEE D, €52 B RIS B 50k
BRI E . H—H T, RIEE 3 455, A BaS il
BRI TR R JERNR R pH KT 4,1 3. 1 B9ik
BHEREAXESIEBRNERERGEHNBE. B
I, BaS #E 4 B ES R B TTIE I R EE B AN B IE Y
3.2.3  MnS X4 ITTIE AR

FEALER R R ZAE pH 8, R MA
A HIE MnS B TTIE SR (AR MnS EE/R B
FHRWBERE) . BEREUIIE 1 h 58, e ik
BHHRS SR, ITERENTIER, B E 4 Bin
FRB R,

M 4 2557750 R A MnS JLie 8R40, 75 pH
B/INF 2 AT, AT RN 98% L E I BH R
VI EE, BRI E PRSI AFRIE S
FRIEMITIEY . FR,BE 3. 1 iR, EX
BERA pH EEE N, AR EBBE B T HE AR
#k, FEik,MnS BN &4 BB E AR B S
& W TTVER] o

82 -

A e 2007 -2 6 1
100 100
80 | {80
8 ¥
- 60 60 -
5 2
2 407 140 K
Z [S]
20 | {20
0 0
01 2 3 45 6 7

pH

B4 A pH{ET MnS 3¢ Ni,Co iiiE%E
m-Ni;o-Co
4 & it
(1) AR LR S RS R —
BB S B R RNR P I 3E B 4R BT, IR
F#ItE pH ELTF 2 BRI TR LS R EBIE B ER
A UTVE T 2K
(2) 4rHILA Na,S.BaS MnS JTIEFITTIER 4,
7 pHESTHIRF 3.5.4.2 B, R UL 3E R 4 7
BE 97% 86% 99% L) I, 18 Na,S,BaS &7 %
WEITIERPIARE, Rt & B FENERDE
pH [ E s AR LRI R , B E BN
Bl S ER A TTIEN
(3) RA MnS JLIEHREE , EpHENT2 1
HMT T FR P 98% L F T BRITE B &,
BRKTEEFPEASFIAFHRE, TEAEE
BA P AR BRI R, Btk MoS B & 4R 78 W
 [E B R B A B M TTTTER
8 % X W
(1) ABR. RREFRERLOBIZI]. #M T AE%H. AR
Bl#£R,2006,35(1) :46.
(2] DEMR. EE AL P RRRMRER I As.Sb Mo
HEFH ). PEL,2003,21(4) 3941
(3] ® = SEANSRRESEPBRATEFE]. TS
Tolk,2006(2) :30-33.
(4] HFH HERRERETEAGOBFRI]. PR,
2001,19(3) :15-16.
(5] BRER RREMEZIEREROTHI]. FESEER,
2006(12):79.
(6] HEE FEEREALMNIRSREARI]. FEEL,
2005,23(4) :16.
[7] NER FETEFEERYRERREMTSERI]. 7
7= 5 1R, 2005 ,6(3) :109-123.
[8) iEAET.2005 EhEAEERE T BB SBAL)]. +EHiE
Wk ,2006,24(2) :14.
[9) FRIF. MEBBEREBEEPASERER1). BihS,
2003,22(4) :169-183.


http://www.cqvip.com

£ 000 http://www.cqvip.com|

0 3 A AR T AR F P 234 A4 2007 % 6 H
[10] XiFHk GRS AEBRBENGEEKRI]. AL K [13] Z=E® eS8 BoalEramstr()]. BIFE
45 ,2006(3) :2-5. 84 /& ,2005(6) :3840.
(11] 48 45,&1%. AERE. RS EAEY P EKS[T]. 4 (4] F . BRE4EEEPR.SHBRENEI]. g 5K,
Ti44,1997,18(1) 1822, 2003,25(1) :32-34.
(12] XKE. MBOLyFEiR SEANERE]]. FE6LE. (K AS H A 2007-04-02)

1R HERST,2002(3) :6-10.

L o R e e S S m S e S R e SR E S o

( 3% 66 51)
#1 PLCHIVO tuit4rER
L} A L1} id
i & 2 Hoak s £ B o4k

1 PRAL LRS- 10.0 1 R B Q0.0
2 ¥R 2" LRSS 10.1 2 PESERR Q0.1
3 2* R 3* LR A 10.2 3 REEBR Q0.2
4 1 XML 4% s AR S 10.3 4 e Q0.3
5 1 KL 10.4 5 Yk ep 28 KM1 Q0.4
6 2% KALE 10.5 6 2k 1 88 KM2 Q.5
7 HE .o 7 4k 1 8% KM3 Q0.6
8 & 3 n.1 8 4k 1 88 KM4 Q0.7
9 F5 n.2 9 VR 1 B LiE T Bm QL0
10 =4 n.3 10 VR 2* LB T B R Q1.1
11 RERFS 2.0 11 ¥R 3% plisiT B R Q2.0
12 REifES 2.1 12 ¥R 4* BB IT B AR Q2.1

13 FHRERR .2

14 83RERER Q.3

R, > By ARBU RS TR, £3) 14 K,

B 1 RBLEFT—E S 2 3 2 AL T, 1* K,

HUEIE B 2 G RHLART 2 5 THE,

3 % iE

— RATTIT PLC B HIED T HBAR G
s R RERARBOE , RO T RS, B T

AR B BT SR FURE M, WL BB R I (8, 45

Dl BRERE, RO R KRR T 0 2 BB

SN T LR AR T AL SR A A, R [

- HAREBRERH RS, T B EMERS &
G FIBITRE, B8 T A P R M T, &
H2 REmAmE AR fr e
BEH SRS E LR AR EE N D, A $ £ x W
PEEARERILRY ISR EE D Dos URASRAIME () by s ol pLe [ M. b o0 7 T B
REESA FAPERMT HNKEERN F,.H 32006,
EIRTHL I T ESMEE, BRI ES T3, MER (2] san,30mt Sh gy R5m PLC Hl[)]. s h
W FShEhlERE, BN A S IEH ST ZERNY B kB4, 2006(9) :75-77.

HARYEBEEMASEAE, #T0mg, 2x B FEEGTARRE KB R0 ]
Wk D KT RE 5l D, J5 , W@ KWL 59 3 F it R Il1, 2005(9) ;7475

[4] T&EH,H&AM B MG SLIEK 3 }
ARE TR, B BB IR pe i amotsy s RALRAL L]

RRENEF, SREHKRIESIRE F, XD, (KA aH# 2007-04-23)

.83 -


http://www.cqvip.com

