18 HEE1
Vol.18 Special 1

TEREERFER

The Chinese Journal of Nonferrous Metals

20085 6 A
Jun, 2008

XEHES: 1004-0609(2008)S1-0001-08

RN LR BB AR KR

1&4}%’ ? ‘kﬂ %7]‘(5&’ l "&7 kX g
GERETEHFA BB, JER 100044)

# E: SRTHASMMIEFOLEIR. BHLA TS HARESSERBY AR S BNV aEnER,
LR SR K. AL ERAESHMNRA. AR ETERCR- B REG T EAL L8V BT
Ry EFHAr, MEMREREAMENZHEFRANABERREZIERAINA. REELTEVHT
BUAFERXESR, TOIRLLEY MAFRLAGEEEBEN=REMNLFFE, T LR NFRLAEER
MERERA.

X7 4T85 MERY: |

hE>HES: TF 815 XHRFRIAR: A

Worldwide processing technologies and progress of
nickel laterites

WANG Cheng-yan, YIN Fei, CHEN Yong-qiang, WANG Zhong, WANG Jun

(Beijing General Research Institute of Mining & Metailurgy, Beijing 100044, China)

Abstract: The worldwide processing status of nickel laterite ores is reviewed. The overall exploration of laterite nickel
needs to consider the contents of nickel and cobalt in ores, ore types, and the supplies of fuel, water, electricity, chemical
reagents in local area. Currently, the process of drying and pre-reducing by rotary kiln-electric furnace reducing smelting
is still dominating for the exploration of nickel laterite. Meanwhile, pressure acid leaching attracts much attention for
practical application with the development of fabrication technology of large-scale pressure reaction kettle. The
engineering integration in laterite nickel ores is still inadequate in China, for instance, the product distribution and
economic utilization of magnesium must be systematically considered during the exploration of deficient laterite nickel in
Yuanjiang area, and the overall utilization of ferrous should be evaluated as well for the exploration of Yuanshi Mountain

ores,
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1% LA ML T ET AT F R B A AT RE.

SURY SR E KRBT R
BRET Y, BFFERIEEROENL, TARELE,
BB RR AL F (Laterite). BIEF FHE&MESE
AR, &84 v LA o AR BT KRR
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B RBBRO T EHRBRET SRR,
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1.1 UGEEE
KEBEFELEEE 1.5%~3%. Fel0%~40%.
MgO5%~35%- Cr,051%~2% 18 48 i A7 3¢ ol 9 28 TR
BiE. BELEZETEARENEE TRIER-BHE
BRIA(RKEF). R4E-S AP B IARE . BRE-myidE
B GEE, EREEARKESENER R, 8%
AETEM/EFAEN, BRANASEPE—SRE
AR R, BEAKITLEE NXAESEE S
BiE BRI A, SRk, BMKEETHEHEK
F 20% MR %A SHAEFAEMN, HEAANRBE
BAZFHLBEL T BY W%,
111 [EEETRTER-RPE E A2
& TRMER- B REGRELEI LR
FH2AaTE. §K4 30% WA+ ET SRI%EE
800 CTEBKAMTERLES, FEAY Hap,
FEZ5 1 550~1 600 CHIRE FTERBE~HER
>15%KR%, BLEPE—PREEER 5% L
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BRP, 576 000 t EBEMEKE). SEFIFR
ZATI6 A 20 m® SRS E S48 0.76% M E AL RE 200
Tt BARERE %, a+RF ERAEER Ca0
FSi0, JF, 451100 C T4 mR(EFEREA. B
RIETF), BRA 20%LE4 K HEY L 20%~30%K
BR, EHRPNA 1350 CREBRETEE FHe
B 8%~15% MG KR = & . RBIK R E %7 UL B
85%UA b, HTLEIWS . BTFREWERE, EHT
AEEEKT 1%HaLEF,
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ISP, EAEE RN EESE 10 77 t.
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Table 1 Nickel smelting and basic status in foreign adopting RKEF process
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5 I 8% BB % ME A10%a) T EHERBHIEIF
oHF: Ni22,
PomalaPlant  Co00.05. Fe13. MgO24.  B#A 1.1
$i0,38. Ca0 0.4. AL,O;1.4
Eie AT KERb e 75 ke, BEIRE~90%,
Soroako Plant Ni2.3. MgO 24, =37 ) 45 45000 kV-A B4 3 &,
Si0,35~40. Fe 20 B P EERE 560~600 kW-h/t-F .
BB AT [F3E 2 TR AR SRR B LA,
KITLEE  Ni+Co2.5. MgO 20~24. B 1.3 ZH%E. BRRERFEHE%EE,
$i0,~45. Fe 10~15 BEEE95%
A HEREREY . [Rl#% 22 TR AE RIELRE 1 000 °C,
B& o Ni+Co ~2.5. MgO ~24. B85 26 BIEEZE 60%, 60000kV-A
$i0,40 ~45. Fel0~15 Bl g, B%RSE8% 13%15%
i BB [El4 2= EKIE R ZE 60%, 40 000kV-A
s Ni+Co ~2.5. MgO ~24, B% 1.8 B 1A, HITEERE 440 kW-ht-F,
Si0,~45. Fe~15 HEEEHE23%
o 33000 kV-A 47 3 &, 10500 kV-A
ymEs gz FOTERRT. o ogn L wpsss00kvARRRPI A,
=57 LI 50,3237, Felaz0 KA P BEMCE 90%~93%, MUK HEFE 60
) kW-ht-§, Ryl 70~90 kg/t-§"
BRELE  4Z1F: Ni~08. MgO~12. .
O34 AR Smﬂ54mpag45 573 1.5 85000kV-A 2 &
ZI+F: Nil3, R
Mk MRKEHET  Co007. MgO~I2. TS 12 45 000KV-A 472 1,
$i0,40~50. e 20-30 REASETR-23%
. . 7 H O R = BURE ik,
g ’&ﬂ*ﬁ;’“ oL NS FRESBBLIFE 100 ke/tF,
oy e AP L EE 790 kW b/t
48" Ni2.97. Co0.06. 51000 kV-A B47, B%S
ety EFOHE W(Si0)/w(MgO) BB 3 EEE 2%~47%,
=2.945. Fe 15 B E~88%, £ mAS$3.22 kg
. 55 000kV-A L 3 &, Bk
phem  mapr COERRT NS g 33 o, I SO0KWAAT,
2o VRSN e BHAEHHE 32%-40%
) . 14 000 kV-A B 4 & Z B E
%Em A LoEmEr NS gg S50 o0, HAMMER 680 kW
20 e MR 23 g/l

BRAERSHS. REKRREFRD; RN, dTRE
KSR, HEAHN, NZREEERHAMGE
EORRF, EHITERM 25 TREARRRT, K4
—FPE R C SRR .

1.2 EERE
HACEAKAE TN ANEEREEFT
EXEAHM: TRER-AREANERERX. &
3k, REH KB SIR A M5 RS AL H
T HIREEAR, FRTEMELET OHRELR,
HRBRT —EHE.
121 EEREgp-EREY
X F& MgO KT 10% &8 1%EH BERFR

BAKERANALEY, BEXAEREEE-ERT
SR, HEBERRRANTHEAER, HEED,
REZEEMEN; BARRHERK, R 4R
ML 248K 75%~85%F1 40%~60%. T Xt T4 B
YALMALEY, MREFATILEF, WAEER
ARRER-ERTE. RAERENES AHE
BB WRIE . EENFHESE . F/RERENE
RERWKBE S, HBERREFIERE .
BRNEERS . BRI ERAEREG RIngEX
INCO MREST By %. BN, dHdtEF BHR
BEREEHHEE LA LREY XA TERER-E
BILE, FEERELE 40T « BT GG, W
T 2008 F 8 AMATIRERS. BASRBATERLE
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Be-ERENAREF R RERERWNE 2 FiR.
1.2.2 IEREEP

HFEEMT 10%, FHEDTF 5%HaT L85,
LGB & R AR I ERBEHPAL W SBERE. 4
T B ERBE(230~260 C)MEE(@4~5 MPa) T FiH R
B, ATURERENE. BEKE, &, SREKE
BHE KR 90%~95%. MERE T ZLFIEREEZHR
HEEENEW, NMSEENRBRRANEREER
WMiZTZHNA. BENERR TSR LUSHhtE
TR 13% U EHERET A,

IMERETEE 20 t4E 50 £, EHEEM
MOAFFERNF, £ H0E 40 EMIZE, ERIZTE
RAFTAITH. BRTEI EAEHEL 32000t 75
AR SRR, AMER—FKERFFERE
R, RAME-REENMERBEE, $ARD
TRV IMERR T ENEE.

THE AR WA 3 ML TT MERR ABRER
FELRIFR BB AR BR, A4 LR kR
MR AR TR, ZRREHET 1999 F#7=, 2
BRI SR TH P ERET BB NEE,
EELERET FEK, REFHARRET REHE

WA, B OMG ATWM. REH [
P A BEARTR IR BB BE I 9 000 va BAR
B, MERBBEARKPNREEEEXAER-B
BAFHAKE, HTFHRBRESNESBER-EREE
EXiEY, FR=M%. SHEKKTH. Bl K%
HEEREMBETT. BHRBRTRITRES N 45T va
SEEEMERYOT 3 000 ta EMELE. BAFHEI=
FEAUKFRVHEE B 65%, TERNTHARE, &
BISRPEHTREWEME. 2%, BT
EA BT AE I8 80%LL .

ERINT LB MERR HEATZRBI
®, ERBETELHTEATEHRE. FEETX
—FiE, RO TT NERREEREZZEMANA.
EAARANERR TELBRAIT HWEBER
KRERFRWR 3 PR,
1.23 HRik

2001 G, BEH K BALEERMBAI T FE AL
FAFEY RO RIIER, o =ETILEV IR
FRTIRSBUENET HIERLR, BRFEER. &
12 HH ZIENi~60%. Co~40%, BEEE~0.4%). BEH
FERK(70 t H;SO4/t Ni). BB HERFRE—F

F*2 BEWIRACEER-ERIENEREF REEEER
Table 2 Nickel smelting and basic status in world adopting Reductive Roasting and Ammoria Leaching process
%) I &K R B RS % Y 2 :/(F:fg_‘) FEBRZFHRE
. 47 Ni04~1.2, SEEH 4800
P Sukinds Plaat C00.04-0.1. Fe30~58  LEEM 200 _
p s N . t-Ni #5%E 35t 4. 1.941NH;.
FRE BERE 41F: Nil23. Fe37. Co0.1 EHER 3.1X10 566 kg.Ni
:@ RATEHIET  ZEF Ni 1.57. Fe 30, Co0.1 £ N0 3X10° [E] 5 % Ni83%. Co40%
BT JR . #I45": Ni 0.9. Fe 45. Co 0.06. BB HE~T%,
pRy 2N CREMIEAT $i0;~10. MgO~3. Ca0~3 B 5000 NH; % 9.4 kg/t-5"
BRI EK 74%, HRHE 65%,
ik A +H:Ni0.9.Fe 50.Co0.16. FEAEE 3000
X W . NH; 5 #E 8 kg/t-H™, B 7 000 kW-h/t-Ni,
R §i0,1~10. MgO 1~4. CaO~3 Hf#%EE 100 RIRA, 450 w5
N BER  1x10*
Y] ERPEH 2ULEF": Nil.65% aAEEE 300
RGBS . Ni+Co ~1.3, . BRI EK~85%, NH; H¥E 410 kg/t-Ni,
ot 4
o Gt MgO 29. Si0,35. Fe 12 BENIO 18X10 BAS$1 0004-Ni
B RERBEE . Nit+Co~1.3,
-
DI BRI MgO 29. Si0,35. Fe 12 o8 NIO 2.3X10°
WitthtR: HBHE~85%,
E HaEal BEkELD: Ni09. Fe32, IR 3000 HRHE 60%, NH;H#E 12kg/t-H
RBE Co00.06. SiO,~18, MgO~5 M@ BFE 9 500 kW-h/t-Ni,

¥ 50 t/t-Ni, A Y 56 000/t-Ni
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Table 3 Nickel smelting and basic status in foreign adopting HPAL process
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HFEEREN/

B I E&K TR R 53 1% W% (10a) FEHREFIR
250 C. 1.5h. [EJ7 4.3 MPa,
BB L5 Nil24 ! 45 FA#E 400 kg/t-5™ . BB EHFEMR 75 g/Ls
ok Ni. Co & XF 95%i£§?’ﬁi$ 5 #76/4-Ni
, 250 C. 1.75h. EJ7 3.9 MPa,
HE gy D5 N0 COOT e BFE 370 kghH . AR
» Sitz8s.. g 30~40 g/L; Ni. Co EUKZEKTF 95%
B A+F: Nil9. Co0.08. 250 'C+ 1.3 h. EJ7 4.1 MPa, BEFE 520 kg/t-H .
Fe 18. Si0,42.5. MgO 1~2 BRHREHER 50~70g/L; Ni. Co Bl 94%
BT 250°C. ES 3.9nMPay L 270 kg/t-H
LT PRRET R Ni09. Co0.1  HEH 33 BB AHER 30~40 g/L;
Ni. Co FEIZR KT 95%, miAS$2.98 kg-Ni
“+H: Nil32. Co 0.15‘Ni Coidt 27 250 C. 2h. FE/14.2 MPa,
HE EFNREKT Fed7. Si0,4. MgO 1.7, ;%ﬁﬁ, 0:2 FEEE 250 kg/t-B™. BB EWHER

ALO; 8.5

10~20 g/L; Ni, Co BI#EKTF 95%

BRI RE, {252 E AR B IR S RN f e,

N2 AP, S PR AR S R i AN T
ETZ HAMAEER. BESBAREN TR,

B LZENBERBER BN BRI ™E, B
fE% B RBREHATE, MMBENHEHREARK
MR, FHEER 5000 -Ni, BRELE 50%. 87 H
R 0% HE, FEFRMREREAD 100 7t i
35 77 t BRI RIS SR — MR &

2 ERTIBRTAERAMARE
iidis

E N R 20 L 60 ERRART A LET LH
BARMHR, TETEESEMREREZ/RERE
By ETRR). LR FMTA LR FRE. B
RERT HHREEEFTRE%AMRE ., L +RG
R 9.6%), HELL/LEARS T s,

21 MRERERYT HWFEIAMRR

20 42 60 AR, ZEFI/RERBEZ/REZREKT
HKAFRFAERESD, LALRTEARBRAET, B
HEAE KR X PR B R RS M B B5E A,
FIETERT REH KBRS EEERRRAR.
KEBERARSEETRACR-EPBELE, 7™
fEBEARKMENE, SNENAPE: BikE
EXHA_BREFRER-ERLE, m=RASERER
(R, HRTERHEEARRT XITVRE, NE
THRBEEANSR. R EF/RERTEET =
BEELpE-HRIZ, T 20 L 70 ERKBRT
BETRIE HEFES,

22 FTISKBRTHFEMAAR
22,1 BWHEEA

RIT 20 A 60 ERM BB TITET (UHFH
BITHEY), 2—MAEME M0 SBNBARES
HEAALEY, EBRRUER 43 7 t, FIHER 083%.
B 0.08%. T2H WEMARY, %0 KT L
& T A AR LRIREY LR TR, FEERE
T REBBTYEH. AT ELEED .

X H&f75. ERERERAHBEMIEFR
AT URNRE, B YEEHB%Y . By,
FEEF . B . HiBGA. A4S, RANESHE
SEBHREA. BRA. WAXER. REHEF. F
B, R HRA%. BV, BT TEESEE
ROGTFHREY YRET, REENSTET Y. L
AEBEMNARERRLALTESR, &F—
EENR, BREEMNSEIY KERTFHLEH—
ERME.

WENTERE, ZALBETRETR. 5 Wy
F Y1 12%6 Fe. 27 28%Mf1 MgO. £ 8% ALO; 14y
35%H4 Si0,, CaO F BT 0.5%.

222 BEBEMMR

RCLET P RBFRENE®W, 8 20 tH4 60

CERLR, EARZE RFRARASRETT KRR

B, RET—RIIMLCETE, WERLARE-R.
T AR ER . ST AL FALET-
EEE, HARZARS 5K BRI T
W H . RIAB TR T R EFRMER-H
PRERBRET R P EETHERIEN T E SR,
e DR R A EFAT T TR ARE
P RRE, J5EMMIEETSEEL.
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MEH LR, RARYETRER-BPE
AR RN T R TILA LR H AT,
FEFUTLAFERERR: DVSRRE. TLEY
LW HHHE, BREKR, FAaSKE—RE 0%
L, FRFEREHEARARE. )BRMERE.
TCLERF F MgO B EBH, HBRPENE SR,
BIER FEA KB M CaO B . 3) R RAR KL o
TR HX LR A R R, BTFRERE, h
BEAMMKEER. HRIFEROME. SERIEL L
BEHK. SSBPTERBHFRERR. KTFHER
0.83%- BUPIEIREICE 90%. S5 #E B 700 kWh(TT
LA+ BF B A RE). CaO AR 20%iHE, X8
YPIE R — L) B FEREAB AL 1.1 X 10° kW-h/t-Ni, 2
KAFELTALER] ] R .

1995 £, 7ETCILE BURFHITE B T AR 4550 A B
THEmER L, RV HRTRBEERATAL BN
WER-ZEW DB HEX LA TRV A BHT T
R, BB THRIHEKXT 80%. H@HEKXT 50%
IR LR, BEF LR TN ER KR,
2z W H B AR, ZIT T s AE k.

BiE/LE, —EREERARBERSHTZXN
FTITATE BT T AR, BWafiR, ZTEHA
A&EXMME TN/ E.

BEE RS TR PIERE R T LAER
WEH, FTRFTELE T 25 LR P 8
A BERGHE S, TEFT 9P M ERH
RBAEA— B ERFGETLAE. RERMKITE,
TIRATEF M EARM T EE 1 t7+8): 83 kg
B, PHEL 1660; 0.8kg 4, HH{EL1280T: 170kg
%, MEL3 400 L. SBEMAMEILTERER. S
{51 2 £5. B, TTLEY FRAANXBIETHR.
HEEY, METHENSEBTRMFIA, THEEE
FRFF A RBE TN REN.

RN TP, N BT Z KR &8 8 MO
kA, REREEE, FEAEFMEEEEX
BEX. Bk, EGTRALTR FRTEMEES,
—BELRAEFHERER MgO i KA AT,
TEHEHTHEEAER. SEREE. RFHED.
SHFATHB L E.

ETFuIfg 85 M2 iR L,
EEHREBRMEESZRSNRY T, LT EHR
BB T BRERTEY AN REMRIG T EN
R, RETEKHRE: 20069, ZIHA
BT HERE SRR R R R RIB63 1Rt
—XF, FRTHRANIERRTA. BiaEy,
FE150 'C. 0.35 MPalfif Fi& i &4 T (5 L RIBRER

EBHEE250C. 42 MPafiR &), . &, &
R YT LA BI95%A b, 2. 8. SR8k
HEAFEE: BHBELMeOTHITRE. &5, %
WP BT DL U EMgOR B A~ H(MgOZ B X
F98%), RHAMTEHRRA. ZTERAMUFE S EK
TR . 8 ARWED, WAy FREURR
MgOHIF=RAFH, FTUE—SmTEFERES
MgOfif kA%l FIRE, BFSEI TR AR
HFA, MM THRARKRE, 2—MREMEHN
LHESEREV N LE. ERAy BRI ERE
A 1T

R
[ # 7 ]

[ EmmpmmERth | # |

l

PR

SERES

B Bk KRBT

Bl e fiE B

| £ MgO|
M1 SRAT LEH T LR

Fig.1 Principle flow sheet on new technology of magnesium-

rich lateriate ores extraction in unconventional medium

23 TALUBTHAEMAWSE
23.1 BEHERS

RILTF 20 4 60 SERMITTH LET b FES
BRBEXTFRALES, VEARBRRY . BERy . &
By RET 4 M ARRAR, BERRYV ATEE
BE, FHE 097%, ERVAERZ, X 041%, &
BHABE, b 038%; ZREBEVPIEMETE,
W XN F T RBAE 31.52%, HEREY BF
SERE, THEE0057%, &. BV AKZ. HE
HFHEE L RETHRES (FRETHLEREV XY
PHREHRENLS RS, SENERED. BT
K E 78703 t, HWIER 57748 t; STATT HAEE 43781,
HEulifg R 5472t B AT KAER 561 77 t, ZEAbA
#2701 5t.
232 HRFHBEHR

20 42 70 E4K, EEFHRHARER. BHES
WMRARSEMFHETENER EFRT SHEET
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ZHRRBIA, SRR T EHEEREE-ERT
BN EFERUTER PR E TR, H%
DR 24 g AR AR PTRR, X0 B B AR B T k.

B B B Bt R T R 44 B X RO R T AR
REaEWRARER, a8 TR BRER
2 THREE.

& 4 FIHT oA LR EKRMER SR HAE
B BRAGEY BEK 50%, %EAd 4%, —ENE
MELL. Bk, BHELTEMNERTE, ERIERE
KRIATERT, BRKNESERRELE.

R4 1A LGRS N EAR
Table 4 Value constitution of Yuanshishan lean nickel laterite
TE ARkg SRMHSTRg WMEGE T EHBI%
Ni ~9.7 ~200 ~1940 ~51.93
Co ~0.57 ~300 ~171 ~4.58
Fe 315 ~5 ~1625 ~43.49
it ~3736 100.00

1) MEMERIE

WRIE BT ERARRARE R, RAEEME
BREH IELAE A LA LET NEAR LRTT
M, 7£250 'C. 4 MPa @AM T, HEBHERE
98%, &t A LAEE 93%LL L.

EmERET 23 TFHETA LR EHREAF
T HARFIE

OEFTERR, L2AYE, BPRERBER
. TETFAETARRGE. 7 RBHR. BEHR
Pub. IMERR. MERZE. §EPR,. BUEBRSE
Yok, EHERAL. BULUTIRERES . BKKELE. B
VEESE NATEIR.

QR ERBEREHE. BEA FHAELEMT
#3150 m* L k. fE 5 MPa IR EEH 4~5 MPa
RERNES, GEENEERFTEORRIEZHEE
SRR HIE, REREKR.

@RFIHFER. HTRA 250 C. 4 MPa {2 H
i, REBHFERIEE0gL £4, BUERE
SR, BMEERK, Sy AR HEEEL 300
kg-H,S0, HRILAWTLET HESERK, ¥
HE 097%. BREIKE 95%IHHHE, AMBETRY
FREIE 33t

@OMEESE"E. HigWa L85 8EknE
BEEH - ANEERNEENEENEENE. &
FHE~E, £ FRESBIRE 2~3 M AN
8], EEERNEENESE.

OHTERHBETHRETERR. BRTERIK, &g
EXTF 5, PHREKTER. GHRikgX, &. &H
WK KR PR AR

@%EBT Y UK HEEE, RRRSE
BE, EMsaEyEEfH, WARERREN R’
.

OHRIGBARGEAF. TALRET PESEER
, MEREERAESE. SW B, Bk
I AN, EREERAE.

) MEERIZ

ABRRTREREENE. BRRARMER.
MEEEESEENEEH T ENRIHNE, bFEF
EHARRRE THAAEREARRINEAEREFT
¥. ~250 C. 4~4.5 MPa IR HEMHT, RIEER
0.5 MPa ZAMESE, FuERMEMNTRE. BT
REZAMBEASHRE, SMEEABET AR
BRI

AEBHFLEMMLATT:

OXM BRI IIR R, KHEAF=R T FEM
BRER .

QORERMEHMERELE.
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MR AR . 2005 6, A ERIE, LRV HBHAL
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R, ZEREERERFIF 800 CAH MG RiERE
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85%~90%M 50%~55%, BREZLHME, TUBHE
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