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Cycle leaching of low grade zinc oxide ores in Ida’-H,O system
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(1. School of Material Science and Engineering, Jiangsu University, Zhengjiang 212013, China;
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Abstract: Low grade zinc oxide ores were treated by cycle leaching in Ida’-H,O system (iminodiacetate aqueous
solution). The lixiviant solution was regenerated under a batch process containing the following stages of leaching, Zn
precipitation and Ca precipitation. The regenerated lixiviant solution was treated by leaching, Zn precipitaling and Ca
precipitating five cycles. And the influences of each process on Zn leaching behavior in the regenerated lixiviant solution
were investigated at each stage of all the batch cycles. The results show that the main ions Zn*" and Ca®* combined with
Ida* are removed efficiently from leaching liquor with the treatment of Zn precipitation and Ca precipitation,
respectively. After two stages precipitation, the activity of Ida®” is recovered in the solution. The resulting of
zinc-leaching in the regenerated lixiviant solution are reappeared results in the freshly prepared lixiviant solution. The

results of the zinc leaching rates for raw ores and theoretical soluble zinc in raw ores are 76.90% and 93.8% on average.
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S T ORI it A7 A BE I [ 2 B P PP R
W, WA, BREE TG A BLS, 95% UL L)
FLEE/ANT 150 pme J5URE 32240 2% 1 RVEE I AR 4 1 53
MEITR 1 FIE 2.

B 1 FIER 2 AT, R4 B i A A, SRS
AN 7.72%, b, HASANAERES RCIERLED) A
6.37%, G REES R 82.51%, ULHIED Th AR
FEfm s b, R kA 7 & (w(CaO)+w(MgO)+

W(SIO2)=54.65%) B 5, I8 2 £ A i i L1
y

R AR LA By
Table 1 Chemical composition of low grade zinc oxide ores

(mass fraction, %)

Zn Pb Cd Cu Fe Ca0 MgO SiO,

7.72  1.86 0.084 0.010 4.84 8.02 0.57 46.06

Fz2 AL TR AR A
Table 2 Phase composition of Zn in low grade zinc oxide

ores (mass fraction, %)

ZnCO; ZnS Other Zn Total Zn

593 1.35 0.44 7.72

12 THREGRFEE

PEINE ARSI S A 2 I ARSI 3 %
SR F IR P2, BARS 40k K FEE R
12,1 &

B R R RO 200 g/, SEE AN R . W
HE(L/S)5: 1 BRI 20— Z R AR MR FE ([1da® 1r) 2k
1.0 mol/L. SWIEJE 70 ‘C. pH 1 8. KJNVIN[] 4 he
R, BT YRR ZoS Ab, HAb S BT YT
J% Zn(11)-1da® e i 1 M0 ¥ A, 3= v 8 3 LA
Zn(da),” e & TR RAEAE: HEGM 4 Cul Ni.
Pb J Cd nl#B/r ki 428 Zn WMt NG O kA
%5t Ca. Mg. Si MIZRJF Fe JEAMNG R, MRS,
FHOG RN -

ZnCO, +21da® =Zn(Ida)}~+CO3~ (1)
MeO+jlda®” +H,0=Me(Ida); */ +20H" 2

K. Me %78 Cu. Niv Pb K Cd; j #onBiAr %L,
122 Jibrdf

DURE R I B2 22 B (W2 o il e, JRRA]
REHD PRI P B P REIR I, B G 5k B TR0t SR
B T AT o

SEIG R AR R 1 LAk, DUBESEIe 4Hn R
URPE 85 C. & pH A 100 SN IFALITE] 0.5 he UL
BERERRFIH Zn®'-1da® -CO5* -HO A 2 T~ i [ A 4 A
I B R 2 AT Y, fERw pH {H B,
Zn*"-1da* -CO;y* -H,0 PR R #ELL ZnO HERAFAE  ULkE
if, F CaO WA R pH {H, "¥EHIW pH (H T
& Zn0 PLiEscAt, [, arIARI B ERE i AR B
ZnCOs HRSINM CO™ [ HH, BT COs™ IR
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CaO+H,0=Ca(OH), 3)
Ca(OH),+CO3 =CaCO, { +20H" (4)
Zn(Ida)}” +Ca(OH), = ZnO { +Ca(Ida),” +H,0  (5)

FERRTESAE T, 1da* -H0 1K &RX) CaCO; HAH
SRIIEFEES, RNEHAEM CaCos MRESs, Wk (5)
B, PUEER R (UURE G WO BRI Ca® ol
Ida” -H,0 TR R ¥ Ca(OH), BT 8>,

1.2.3 YUy E

DURS IR 3222 H PR MR T EE I R 5 NI
o Ca®', IR Ida” 13 BB, PE AR 1da® (K%
Pk,

SEI RS DUEE G VR 1 L, PO SEEG 4 A
N HRE 70 C. &4 pH {E 8. CO, MR N 0.2
L/min. JUE5IF, H CO, SARMBR TR S BEh LS
Ca®', T CaCO;#rHiFl H 4/, AZ&H Ca(lda),®
AR T 9 Tda®, o AA Ida® S PERR LK E, B
R pH EWKE 208 B2 SIS 1F,  hEhR
FAFLAR A, P EBGR AT INR . A OGN N
F H
Ca(Ida);” +CO, +H,0=CaCO; { +2H" +2Ida*" (6)

H CO, SR IRIRYE, I Hrsw L, A
SO RV T COSZ B CO, IR E, G LR 5
H ZnCO; ¥ H = A4 .

1.3 KERERTE

a3 — LR ER AR RAIFIR R AR A S8 AR 1)
JRMGRRE QB 1 B, IR R O A IS R
TS ] R MNRAT,  TCTT BN T R H 7R R0
VAL pH fH, W FRAK L 28A .

ST 6 MK, A THEEEET 1200 g. R
HH R R e T = LB AL B U — ANk
7925, 95k C-0~C-5, Hif: C-0 ftkszE:
AT C (R R 52 tH VI C-1~C-5 LIRS A 1
A AR A R

W T R DU AT A B S
SEIR R AR AR, TR AR S IR AR T BRI
R DU A B — IRIG R, FRRSE LR H
FUFRAE, b R, BT R 5 HER G RE H S .

B IR PR =D BE DA 25 i R 56 B T 43
B, MR FRVESRE A 3 K, SRR K ol It
I, DM SRR K 23y % T R [ AR AL

Jagr s SRR 25 mL AT 404, JFH 25 mL
EESLEEITC LR v SR & o i bl IR 2 S SR ]
JEBOA AR AR, e B AR R KA 78, 1845
F FEBAERUEREA T — 12N 1 L, SEserh
AT T E S ISR T L AR
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1 Ida” -H,O ARG AR A AL e T 2R
Fig. 1 Flowsheet of cycle leaching of low grade zinc oxide

ore in Ida® -H,O system
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2.1 ERRHIRE

W TR 2 M — U BT AL B S IR
ARG, IR S ik, PP I FEREE
HEERNIE 2, R FEE R AR NE 3.

HHIE 2 0P, FRAR G IR R R AR PR R B 4
R AR, ARSI B 10 £5 )5, B H R
HEEINE 5 ik, BETFERR AN 76.90%, AR
RIS PIVARR IRt RIA 93.8%. DL EZIREN], #
Az TR H TR R B AR T O B R R
M.
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Fig. 2 Changing curves of leaching recovery rate of Zn in

circulatory precess

HiZ% 3 vl 41, Z%fic % Ca. Mg Ml Fe AR it
PR —E MBLRILG, 240 Si A H B 2 RS
%, {H Ca. Mg. Fe 1 Si JfA H L KEE H FIHM,

R3 RMEPHXTR S E

Table 3 Elemental composition of leaching liquor

FAE R R b A FE AR H TS >l Ca 9K B
w0k 583.18 mg/L), XS BkE 1da® -HO A R X
R HARORIEREE, RS BRI S AR
A AR RS R, H AR B ) 28 o 5
AR LA S R B . AR M S Cul
Ni. Pb. Cd ¥, HER—ZMHENE. X
I b BB P AR < B BN 2 AN REAS I L
k), P HAEE B PR AR, A b T AT 3
TIAME, LEERAGER R PUEERGTE i FEA REAR & 1
DUENTH, ERIEIR R MRS XF RIS
TAEA N SR E ML ERIBCA R, BA S
FE R

22 IR

BRI BN R AA TR S ] CaO 4TI
BRUTEE, DIRR AR BRI R AR A R ILIE 3, Dk
JEW A TR SRS TR 4, A ELER ARG
JTLRTENE S,

DUBFL R 2 0l DO T A VU ST DU R,
3 PR, WO AME TR R A AT W R, (R
AAEAAL, BEOEFAREIG N, FEUTE RIS %,
(TR RA R FRAE 91%LA b, BRI i b & ]
WO AT, ik, 5 T ORIESR B I P I BEAN 2
TAWH R PR

HE 3 ATLUE H, PRI DTEER N 93.01%, ~F
BRI RN 84.12% . M VHEFD I R K T
PEOLE R, TFEIEPRZE T ZnO T8 K T
e FE, 3R Ca(OH), fLZE /DB A2 Bl
) ZnO, BEIA B ZEN ZnO Wikl LI R v
i), Ca(OH), #keit Nyt , 2 bk a2 nan
Wik ZnO, M YNERL ZnO n] B e 4R AT K
o, BUEETURER AN . AN, BRI BN I,
PEULE R 2RI I R REEs, R RE A tH 1

Composition/(mg-L™")

Sample No.
Zn Ca Mg Fe Cu Ni Pb Cd Si
C-0 11707 583.18 8.88 64.29 7.77 0.11 1427.08 141.93 69.67
C-1 12670 0 0.72 0 11.16 0 163.56 104.64 112.32
C-2 12540 27.08 1.80 44.16 18.12 2.00 357.72 121.52 18.00
C-3 12420 175.04 5.88 51.80 20.16 2.72 634.88 201.48 10.24
C-4 12420 358.16 8.52 58.28 23.24 3.44 915.96 268.96 12.96
C-5 12860 416.70 8.46 60.53 25.78 2.62 1337.18 313.22 18.97
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Fig. 3 Changing curves of Zn precipitation rate from leaching

liquor in circulatory process

O A% 04 2B ZnO PUUE N T FE Ca(OH),, FE0IC
BE pH {HAWMAK, DUEFSORAR 2 BEAEIA A3,
Ze i JE e I — B MR R (LR 3), K
Ca(OH), M FE(ILFE 4 ' Ca W HE), 3 RTEE pH

R4 VR AOOTR R

SIS L &I, BRI 0.5 h &, %l
pH {EA PG, (HFRACHR A, I 3 F15E 4 T LA
F i, AR RECR R RO I O™ G 3.

Xf b 3 RN 4 P Cs T A, DUBETT S T Ca.
Si TR, L Ca WREETH i A DURERLRE A 08K
gL, T St REERITE S T FHPTIE R CaO 5INPT
B FE)E Zn WREETRINRE, UEIIRHRIDTRRRCR
WIEs 22 M AEAEA 48 Mgy Fes Cu. Niv Cd 7]
4 a4 ERRE ZnO PLIEATH -

W 5 T, Frffl e h B i i BT
Bk 60.07%, HPT3GAN 3.84%, TEEART
Ca fEASALEEH LL CaCO; JERAFAEPY . s s i 7
Zn0 "] TA7r74 8 Zn RAHSREERIN T Mo
2.3 REEIAE
DUREJGWCR ) CO, BT RRYTES, SR 77
WA . DU R e 25 R LK 4, DUE A
A E S BRI 6 B, Fifs CaCOs; i &=
BICE WK 7 Frdls

W (6) 7w, 85 Mot B A0 AL T 4 R v o T A

Table 4 Elemental composition of solution after Zn precipitation

Composition/(mg-L™")

Sample No.
Zn Ca Mg Fe Cu Ni Pb Cd Si
C-0 776 4893.08 5.84 0 4.84 0 482.04 49.16 769.44
C-1 675 7012.44 0.52 0 8.96 0 162.76 44.60 100.92
C-2 690 8177.60 1.12 0 12.68 1.44 57.52 104.04 146.76
C-3 892 8458.88 2.92 0 16.72 2.08 271.16 201.04 45.80
C-4 1030 8383.04 4.08 0 21.92 2.28 596.76 283.64 32.12
C-5 1157 9557.44 3.96 0 24.68 2.36 796.88 314.08 25.64
x5 HEMEPEEICRSE
Table 5 Elemental composition of crude ZnO
Mass fraction/%
Sample No.
Zn Ca Mg Fe Cu Pb Cd Si o Mn Al S
C-0 56.91 9.583 0.225 0.501 0.0166 3.400 0.032 0.536 28.5 1.101 0.030 0.079
C-1 60.03 8.304 0.125 0.308 0.0157 1.013 0.028 0.406 27.6 1.053 0.027 0.105
C-2 61.23 6.647 0.101 0.314 0.0188  3.500 0.090 0.281 26.0 0.583 0.026 0.036
C-3 58.82  9.533  0.143 0372 0.0203 3.624 0.091  0.194 26.5 0.455 0.032 0.154
C-4 6049  6.127 0.166  0.634 0.0205 5542 0.102  0.266 25.7 0.758  0.027  0.142
C-5 6297 4422 0229 0.634 0.0226 5940 0.118 0.305 24.6 0.500  0.037  0.115
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Fig. 4 Changing curves of precipitation rate of Ca from

solution after Zn precipitation in circulatory process

Ida> (AP A . I 4 W, S HERORFR s pive
HAMIEARTE , PGYIIEFRT I 94.91%, F5IEERL
RO AR, BRI, YOS ST 1da® 2 4y LA
W AALAE, Tda® TEVETS LUK

XHLEAR 4 A 6 PUESHI R i b o & AR n]

e L IR YNGRk IP S e

Table 6 Elemental composition of solution after Ca precipitation

W, fEpUESE R, #IcEMH Zn B R
T, SLIRPRIN %S CaCOz M LT H Hof W B
Fislitd; B, CaCO, YIiE it FEIRAE AE WL BT ic i Tda™
MITRE, PEC YRR R o AR IR B B AIG,  H45
HRIMER NG SRG, S IR, BRI
AR FFR I BB T o FHE U, B AE A
Ida” 451, HIREAKR, RNEFRmEERH, MK,
TXAR 5 SR AR KR [l A Y I R A G

A, KL 3 R 6 s T WL, FAR S IR
FIEHOR NI, lH Ca WRIEAER I EHHIL
AT BTG, X8t T AT ZnCO; %l 5111
CO k5 BHLER B Ca® TR RyTE, Bk, Uit
B IE AR COs% HE CO, B,

R T EA RS EECE SR, MR T
A, LAE R A s 3 O i CaCO; 4l ERITE 97% L
Fo FiAk, CaCOs i SEAEE A — 28R 1M & 4R,
1 Pb F1 Zn, $iW] CaCOs PTLUE AT H I F4 iy SI2 BEW Fff
—ERMEE. HRELUE 1 RSl CaCOs fEIA R
HPERAFIH, W CaCOs# I 42 J Pby Zn fe#k
W TR R T ZnO B TR 4
JEAE T E R 1 4 1

Composition/(mg-L™")

Sample No.
Zn Ca Mg Fe Cu Ni Pb Cd Si
C-0 623 103.76 0 0 4.12 0 275.12 41.36 100.16
C-1 478 291.12 0 0 8.16 0 104.76 43.60 18.88
C-2 654 503.60 0 0 12.60 1.80 66.24 97.36 0.12
C-3 713 553.84 2.12 0 15.84 2.00 22548 180.32 0
C-4 910 459.28 3.60 0 20.08 2.56 566.60 266.68 18.36
C-5 963 579.84 3.84 0 23.88 2.68 868.40 309.76 8.04
FT ORIRESE T EURY R
Table 7 Elemental composition of crude CaCOs
Mass fraction/%
Sample No.
Zn Ca Mg Fe Cu Pb Cd Si o Na S
C-0 0.0383 4546 0.024  0.0190 0.006  0.6607  0.008 - 432 1.070 0.620
C-1 0.0352  44.68 0.021  0.0213  0.006  0.2080  0.006 - 42.7 0.414 0.808
C-2 0.0248  44.58 0.022  0.0160  0.006 02270  0.008 - 42.6 1.630 0.514
C-3 0.0050 45.84 0.023  0.0238 0.006 0.6041  0.017 - 43.9 0.374 0.414
C-4 0.0907 4398 0.026 0.0193  0.008 0.7031 0.014 0.006 42.6 1.240 0.968
C-5 0.0100  40.51 0.023  0.0120  0.006  0.6226 - - 44.0 0.317 0.741
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1) KW R L8 Ak R G A AR
PEAEALEE, BRI IR DU D U5 AL HE ) m]
SRR A, AR S R R ] B ARR M RAT,
TEAFH, BECCZHA,

2) fERMEREF, J4i Cas Mg, Fe. Si K
KB, BRI 00 76.90%, A5 IR
ISR R S )5, BREEAATI T 5 R
TR RS .

3) EPUEELFET, fEA44® Cu. Niv Pb. Cd
oy bR DUTE TRLA B, W UIRER PN
93.01%, AHALEEHPIEE AT 1) 60.07%, T34
7. 3.84%.

4) YU LR, ESRCEAITTE R A 94.91%, Ui
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