58

J. of Korean Inst. of Resources Recyeling
Vol.1, No 1, December 1992, 58—68

> WREAX <

A= InO 29| M=

o

BOIA HI|22RE SAH 9

%Tf —3’—}—%{-—- %I #fu
dFRT

B8 3EUT

1.

&

=
=N

Preparation of High Purity ZnQ Powder from zinc-bearing wasie
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ABSTRACT A process development for direct synthesis of high pure ZnQ powders from zinc-bearing
waste was investigated. This waste contains a 55% of zinc and 11 was extracted by the sulfuric acid(leaching). After
removal of iron 1on by precipriation from the zine solution, the purification through a solvent extraction hy the use
of DZEHPA as an exiractant was earried out. Then, loaded zinc in organic solution was stripped and precipitated
simultaneously using a precipitant such as oxalic acid. The synthesized ZnC204 puwders hy the precipitation stripping
method was caleined 1o obtain more than 95.9% of ZnO powders.

The effect of sulfuric acid concentration, leaching time, pulp density on the exiraction of zine was studied and the
optimum conditions for the solvent extraclion were obtained through the investizgation of purification of zine solution.
The size, marphology and size distribution of synthesized ZnC:0y powders were studied in terms of oxalic acid

concentration, temperature, surfactant added, precipitation lime, etc.
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Table 1.Chemical Compositions of Zinc Bearing—waste

Material.
Zn | Pb | Fe | Al { SiQ: @
Compasition{ %) 55.22|9.39|1 04 |4.5| 4.75 |0.14
Cu | Cd | Mg |Sn| CI
Compesthion{ppm! 95 | 15 | 600 | &30 |3.45%

%Ezmﬂ4%%%“ﬂﬂﬁﬂ AAA R AEH
oxalic ad & B E, €%, A4, A" A7}
=o| A4E ZnCow BTl A 97 =

v As ageel dial #EEe Zn0 FE
A =235 A st

obel ml7lE ) 4 BE
o

EFEEE
2 fdg] #z7 opddel FEe ¥AE
zAsdE, S48 FEASE FAsl
%alia%‘ﬂﬂq.%ﬂ%%ﬂwa@
2

qae) AET FEAE AR FAATA A
D2EHPA(Di-2-ethylhexyl phosphoric acid)©] %4
Jeh g A%E 1F 2 S A%elT

1

oo

500mi 37 FEaIE AREEH

Aaesel2Y, A1E A1, 1992



60 IEMER - T - MEE

2ol A st v, AlEd FEY 28 2E
H B4 B 200ml & FHEFY] 1800 pm LE X

S Astgey, ANpEE AFe 3
dol oldywg Fddle] HEg3 AAsIHED

el

Z

o

e

A FEE 0M—15M E, TdsnE 9-17%R
A ED

uh) A

HEQ FHH 9 Feole s FWiE A
of ZhFRsE HASAD. olgFsA Tl
ol 3l Fe & W2 KMaQs S 713 Hel ol
¢ HIIEE Hrteled S8l pHE 472 2EE

o ARESE WAAG. FASZUAL cepe
atory funnel & AFEEH 25°CelA AElgn. AE
4o ofdyE 2 pHE YUY 5 Y WE 101

2 3t D2EHPA S 5 kerogene)] 3|43 20%
D2EHPA Sl {rlabal aq &3k AEA|gom,
A BAE frid e 7y ol es 2
qEed FEES ANdun. £ 288y B2
£ SHs] BBy 287152 mASET

ol Zn-D2EHPA £9&
d0ml FATio] 250ml 37 S| WU eEE
243 5 4000 rpm 2F mh}*ﬂ)i 0. 1M B2
oxalic acid £ & 718t 2.5—5 % B precpta
tion stripping € W5te] zinc oxalale £
gk ZA /R e 4 Eele z
7leflA Balect, B3 zine oxalate 2T FF
T acetone &2 T gateld HMsiglo
10T 28E Hxd 5 B4 24954
E 550 Zine oxalate BT E 600C AN E-2at
o ZnQ 2w-E Hzma st

2h) Rgel B4 =4b g sahiy

Zme oxalate EFH YEE uftrasome bath £ 215
sted Babg ggde 447 DE Malvem
Instrumengs 2} $3.01 4% 37| & A85e 27
shAETh. B2 Hed U5 E Jeol A1 FAFEA
BEg Ageld BaEstgon, 9 2Ag 9
b= ‘?3‘:’”47]01] o3l defal g wimagich.
Xray B EA4HE Rigakn A12] RTP 300 & A2t
of B ELE CuKe, 10°/mie 2 sl

+
o
i

J. of Korean Inst of Resources Recycling. Vol.1, No.1, 1992

Iniensity

=42 DA Es¥ 37 {Atomue  Absorption
Spectrometer; = ICP (Inductively Coupled Plasmal

CAns g aus
X-ray S HadHo 2 3t

MBS 4B L

3.4

i

ER L

3.1, wored #®riEel st EE

wFetd e HEE oldg FEEI §F B
i AE H9E Fusinen, A&g Py oA
of Ngel £Aete ol BaZe] HygsS uty
H8te] X-ray 2 YYL Pelgen] A= Fig.
Lol rehligirt, olede Bdotedn sz o
HE &4 3o 489 g 349 g
Exetait),

Fig.2v 3902 n7|89 2&8 Pt 23
& vebd etk gkl 2EE ospel @o] o
5M. 1.0M 9 1.5M 4800 F sRE A&

iz}

o AEd] FHgee sEE 7] 5 aclids
AL gh8o) gojul wEFe] B are] rxzf
Wegrh. 5 | wte} Fese] u)

&' Po
¥ Zn
*.Zn0

M‘r.}‘ﬁ ““‘ULM\ w\.u '-‘w"\.JL St ku ;k"v' ! A

w
o g ! iE &g ! Kl

28

Fig. 1. X~ray Diffraction pattern of zine -bhearing waste.
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Table 2. Chemical Analysis for the Salution after Hydrolysis of Leachates of Zinc-bearmg Waste.

Element Fe Al Ca Mn Co Cu Pb Cr
Soln. (%) (%) (%) (%) {(ppm} | (ppm) | (ppm) | (ppm)
Virgin 0.26 0.125 0.02 Q \ 1.1 <1 45 1
Soln after
0.12 95 (.022 0.03 0.8 - 44 -
hydrolysis(1) b L
Sola after 8.2 71 0.02 | D052 | 0.8 33
) . m ; . - -
_hydrolysis(2) pem | L pe

(1) - Add 1/2 of the stoichiomelric amount of EMnO4 for oxidation(Fe*® - Fe™%
{2) . Add the stoichiometric amount of KMnO. for oxidation.

A&EA g, 5 glek W o s i) WA §7AFOERE Ao
ZAerae 4§ Feo AA F pH7 2dH E Zn & ©A 9 chgel $elFelA Wahs 7Y
a0 g/l Zn BEE A=t cldle] FoiE: IF A5 §i) Precipitation stripping 8%l 31
& ggivt. BWlFEL pH 1.5, 2.0, 2.5 °A =
20% DZEHPA §%& FEA= AHEd o 2 odTodE OB AESel Precpitation
om 7 HEANE Teble 3 HERRAT. 24 strippmg W 22 zine oxalate(ZnC:043E T4 5l 21}
A B ikt el FAEYdle To OETEER e o mesTe e gk
Mn, Al, Ph, Ca¢l Z 4 230, 10, 52, 70ppm 73 Steipping -
& 2 ri :
S wewin e EL o o
2.5 cﬂm o 10ppm 0] % l?i':} 25w 22 Pred_’:?m”'_z
o] 52ppm AT @HE = Ph pH L5, 2. Zn l‘W—CEOeI = ZnCa204 (2)
Overall
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Holrh. =8 Cas pH1.5914 3ppm©l, pH 2. g7 overscormg < 7Y, (RH):=
0, 2,54 2z 6ppm o] FEEHAT. A pH D2EHPA ] dimer  ZA]TT
1.5004 §WFEEE Fote Ao 7 FAE A7} Zn-D2EHPA 89E& wutebd A oxabe acid &
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Photo 1.SEM of zinc oxalate particles precmltated from
40 m] of 0.125M Zn-20% D2EHPA solution
adding 10 ml of (a) 0.5M, (b) 0.625M, (c)
0.70 M and (d) 0.725M oxalic acid solutions
with the acidity of pH 1 at 25°C (Flow Rate
© 10 ml/min).
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Photo 2.5EM of zinc oxalate parlicles precipitated
from 40ml of 0.125M Zn-20% D2EHPA
solution adding 10 ml of 0.725M oxalic acid
solulions with the acidity of pH 1 at(a) 40C
and (b) 50°C .
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Photo 3.SEM of zinc oxalate particles precipitated
from 40 ml of 0.125M Zn-20% D2EHPA
solution addmng 10 ml of 0.725M oxalic acid
solutions in the presence of (a)0.1 g//
and(h) 1.0 g// Span 60 at 25C(pH © 1.0).

Table 3. Analyses of [eachates after Zine Extration
with 20%D2EHPA in kerosene.  (ppm)

Elements | Sn Mn Al Ca Pb
Solution (a/])
—
Virgin 40 230 10 70 52
SX atpH 1.5 31.8 | 230 4 67 48
SX atpH 2.0 30.6 | 230 4 64 48
SX atpH 2.5 28 220 4 64 46

B 7050 27 g4dd" W/odEHe
O/WelgHes A%, Fsaty of/w el B
AModRr A4, AEEET) dELE QR
g2 ole) YEREE FEo] Fig.7o He
Ugdrt. |7elA "Re ¥let Zo] Span 608 0.1
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©  precipitation stripping &1~ F71 & Span 60
£ vt aA wige slgdel f4s5e 24
J-%c] -#7‘51‘}1'313% dil&EocFE z],{-],%])k-] i'l:j‘]»
g es ¥ o+ dglrh. §49 ZnC0. B
600C o)Al BhAshel 90 p%cidel £xE U=
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shed
precipitation sirippmg H.O 2 v[FH 2] TT Zn0 &
TE EHsteE vlas AgEsaa sglon o
7 Ze ZuE gl

1 &old #HZIEZRE olde a FEAe
Fhemrt 13%d W Z
-50TAlA 1027 FESA 100%Y BEEL &
ATt

2. 20% DZEHPA € FEA= Atgete &9
Zd =& 230ppm Mn, 10 ppm Al, 70 ppm Ca, 52

= Q
olelgdg WER SR

ppm Pb & Ea&o] EFEH 40g/i Zn Y olEE S
BAeENE H1504 olde #7140E 3
= [=:]

E38e W 8.17g/l Zn, 3ppm Ca, 4ppm Pb, 6
ppm Al 2] Zn—20% D2EHPA &2 olgjurl,
C

3 25ColA 40ml 2] 0.125M Zn—20% D2EHPA
£a.5 wukstAA 4Er} 0.0M HYSl 0.5-0.
725M oxalic acid E9E  10ml Frete] s ET

precipitation stripping & #EF3-& ™ zinc oxalate 4
AEE 97T-08% <9 FEE 7HAE oxalic acid
Bl 100%e) 2t

4. 25C o A 40 ml & 0.125M Zn—20%
D2EHPA €& 2¥stHA 4=7F g IMH'Y 10
ml & 0.5—0.725M oxalic acid 292 10 ml/min =
F3te] §587F precipitation stripping 2 #HEHE
] 837 zine oxalate 8] YEEET himodal ©1 %)
on, Byl Z71E FE7F 0.5M, 0.625M, 0.
"™ # 0.725M 2 W <z 9.75, 7.09, 6.47 H 6.
47 pm 01T, ZEl 40CY 50TeA HolR
zine oxalate YAI2 F42 59A L pyramd F ©
@ol Wekten], FTYA Z7E ZHZ 5.94 am
ok 6.25 pam B A 2014 42 datEr} epzk o}
Hrt,

5. 1.0g/! Span 602 F7F5te] 40ml & 0.125M
Zn—20% D2EHPA &9& mdlstdA] H4E7F 0.
IMH*S] 10mw] 2] 0.725M oxalic acid #9-& 10 ml/
min & FY5}ed 5 83F precipitation stripping &
5hS W delF zine oxalate 2] YSEEEFAL
bimodal 2| ZAA|7} Zeolxw YAA7|E 2.98 tum
Z w4 stey FTt
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