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New technology of high purity Cd powder prepared from
roasting dust of zinc smelting

LIU Yuan, ZHENG Ya-jie, SUN Zhao-ming

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The CdSO, solution was prepared by leaching roasting dust of zinc smelting with sulfuric acid, then, the
CdSO, solution was purified by adding hydrogen peroxide and ferric chloride and adjusting pH with sodium hydroxide.
Cd(OH), powder was prepared after the purified CdSO, solution mixed with NaOH solution, then, reduced with
hydrogen. The results show that the leaching rate of Cd reaches 99.63% under the condition of H,SO,4 concentration of
110 g/L, reaction temperature of 65 ‘C. Under the condition that n(Fe)/n(As) is 3:1 and pH is 5.5, the removal rate of As
can be higher than 99.5%. The obtained Cd(OH), particle size is 10—20 um when the reaction temperature is 25 C, pH
value of the solution is 10. High purified Cd powders were prepared from Cd(OH), particles reduced by hydrogen. The
optimum process conditions are as follows: reaction temperature is 310 ‘C, reaction time is 120 min and hydrogen flow is
40 L/h. The average particles size of spherical Cd powder is about 49.61 pm.
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CATR] R A R BERE PR A R 5Ok, BB R RS
R 18 GiR(AR). HyOx(AR). FeCl3(AR). &
FNBNAR) . EAGH4E, w(Hy)>99.99%).
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Table 1 Main chemical components of roasting dust (mass

fraction, %)

Pb Cd Zn Cu Fe As K Na

4245 1832 020 0.09 0.02 0.05 099 0.08

1.2 KETRE

B KRBT OK SRR LB LE T = ke
e, BN PR, AR TR RS
PRI, RN-—Er I ELE, HERRE
H

bRy fER MBI H0, ff AsII)% A
As(V), ¥ 521 n(Fe)/n(As) M FeCls i, -4
FE K NaOH i A\ 292 i, 5% pH, AF As.
Fe. Cu Fll Pb YTIERR &, 19 EIBMRE i, R
AR Lo

AR R AR & LA AR ORI
0.5mol/L HIBR PRI, (EXELLiHE T i R v W

NN NaOH ¥, R AT OV
CdSO,+NaOH=—Cd(OH),|+Na,SO0, (1)
EEE N N —B 5, KOTEydiE, 2K
Ve, E75 C R T 10h, 52 E R
BRI % R SR R R R TR U,
A Ny R4, 5 — e B, (e Is IR A 205k
BER RSB o m ol B R AR W 1 R

Zinc roasting dust ——ILeaching |—>| Purification

Cd powder <—| Reduction |<—| Precipitation
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Fig. 1 Flow chart for preparation of spherical Cd powder

from roasting dust of zinc smelting

1.3 S S

K HH HL R 75 55 25 7 6 i (Intrepid 1T XPS) 43
ekl 2% & & K HAR Rint=2000 % X 526407
ST BT RE S () AH AR R FH 41 41 L BE (SEML
JEOL. JSM—5600LV )X # i FTESUHAT ATk AiE s K
FHBOGHREIE 23 BT X (Mastersizer 2000)% 74 ks & 33t
AT T RAL

2 FHR51R

2.1 FRREIRIA AL TRERIR R 2

IR R R B, SOV 65 °C,
WA 6:1, BRIRUEEN 110 g/L, KV 30
min. {EULAAF IR HIER T & C R T REWER 2
P, B RIS E] 99.63%.

F 2 PERRMREIRR R TP OU RS
Table 2 Elements content in sulfuric acid leaching solution of

zinc roasting dust (mg/L)

As(ll) As(V) Cu Fe Pb Zn Cd
470 750 82 8.9 5.9 330 39 500
SRR TR 1 S T Rk
CdO+2H =Cd*'+H,0 ()
AR AR SIS BISETIN , HAPHT H W R
K=azylay, 3)
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TERRUERZS T, OV FRIbRUE & A7 307 19 el AR HE A
AG? = -RT1gK (4)

YGRS 2B R TTE, AG® = —86.10 kl/mol,
TUPBRHEARAS T . 1 T4 5 250

_ —86.10x1000 _
RT

gk 34.8

K=10"** (%)

P AR, AR AR IR IR S
K, RIAEIBBPFHRRZAS N, EBUN HOWREZ T,
W DMAER RIRE R Cd*' o # R LMRIRHT 71, 1
TR AT TP AN, KA REAM S, Asy Zn. Fe.
Cu EZUURMDA A, ERIESE T DA N
W AR BRI, TR R

2.2 FRRERRIA AL TRERIS RS

TEZE W IR 5 10 519 30%X 5K, KA. 5
min 5NN FeCly %, ¥ n(Fe)/n(As)=3, MM
NaOH 37 pH My 5.5, JMNEE] 30 min, id3ES
TRIRER UG, TR HIE 99.5%. ISP A% &
Wiz 3 prsil.

=3 BRI 2 R
Table 3 Impurities of purification sulfuric acid leaching
solution (mg/L)

Zn Pb Cu Ag As Fe

0.6 0.2 0.1 0.3 0.2 0.3

R T RE 2 B pH, R AE LR KR

Me"+nOH =Me(OH), | (6)
KAV -

Ayger Ao = Kap (7)
1]

aoy-~au =Ky, (8)
IrEd

Ay (K lay) =Ky 9)

lgay, . =1gK,, —nlgK,, —npH (10)

A Ko AKEHT Me" 5 OH AR LR K, K

B AL R NIERAET X107 A
I, 4R HSFT pH A 4 Brsi >,

&4 25 CHIZRE T4 pH ()
Table 4 Equilibrium pH value of impurity ions at 25 “C%**]

Me"* Cu* Fe** Zn** Pb**

pH 4.37 1.53 5.65 6.22

5 pH=5.5 Itf, K73 2% G K MEITIE M BR 2,
FERIR ERDTIE LR, A AT S

AsO% +H,0, +H" =H;As0, (11)
H;AsO,+Fe’ ' =FeAsO,|+3H" (12)

XK FRITBETT &, R4 468 1 st B8 LU AR
MBS T B LK, SCRHANZS AT LSO FE A K i 7
MIAT 4, I HO, 1 As(IIDFA ALKy As(V), fEff
W RS T 58 A UIE . FeAsOy 1 ¥ % B A
5.7X107", Fe(OH); MIERL 4X107°, PRI
pH A S LA Rk [R5 B, o Fe K MR AR )
Fe(OH); IRARYTTE, AW 24T 5%

2.3 SELEMMRRSI&

T ERE S AE R N IFURTET, K 0.5 mol/L R 2
LA S mL/min B9l g S N 2 mol/L (1)
NaOH %, HidEs A 400 r/min, #3856 5OV 2% 51
pH=10, NG, iy, Yesds B 8w k.
P IIRHE K 0.5 mol/L A FRES AR 2 mol/L SR,
A POE IR A I N2, 2 a4 S8
BREAR B 2(a)frs h Podiiiel o7 X453 2 A A AL
B AIES. 1 20) 7 h Gt ikl oy AR B AR
R A TES .

HIE 2(a)rT LLE Y, SR 250K, ez,
PR E, Wik R K, 55— ok b
BXARN . I 20) T LAE H, A8 kA 2 A
FALE A EVELE, R AERT, BIERATEE. KW
WG48 khAg Bl S s R A ES,
HAEEAG ELE R, RN IR RS, RN
P I AN FERARS , AN T ks il AR A A A% R T
HEA I NI R R B A B R D P,

&34 I ENL S 2] Cd(OH), 1) XRD #4113 s .
HE 3 WA H, @ =P iiEk il 4 1 Cd(OH), AN
Jidh g, IEH NGB B BIZANEA A, P2k
Cd(OH), fnfA.
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B2 AFRIEIER SR E A SEM 4
Fig. 2 SEM images of Cd(OH), prepared by different feeding
rates: (a) Rapid feeding method; (b) Slow feeding method
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Fig. 3 XRD patterns of Cd(OH), prepared by sodium

hydroxide precipitation
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Fig. 4 XRD patterns of products at different reduction
temperatures: (a) 250 C; (b) 280 C; (c) 310 C; (d) 340 'C
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B S T AN AR SRR 1S 7= 20 1) SEM. {5
HP s w4, SRR CA(OH), 15 2= L ERE,
FEHT, WEE 310 CEL 340 CHEASEI RN /N,
THAERS .

SHAJFILEE N 310 Al 340 °C HUFE LA T ki B4y
B, IEJEIRE A 310 A1 340 CH, A3k-FXkise s
SN 49.61 F176.09 um, BAEEEEER TS, S0
TERRLIX FRIRTREIE 22, 1t B FE T e dE 8 JsU™=4) Cd
SRR, 5 SEM 445 13,

AL CA(OH), M AR I FE At A2 Cd Ak IER% o
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Fig. §
temperatures: (a) 310 ‘C; (b) 340 'C

SEM images of products at different reduction
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SRl 5 N BRI, R 8 A R R P Rl A I
TE LR IIBURL,  h T 98NP RiAs, NP R4 ik
JEL R
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Ah, A CAO A, Bl CdO RikJi5e4s; Hik )it
IR KT 120 min B, #3857~ () XRD 1524 7 th
RN T8 Cd TR, HIETE . I8
I DR 2 2l K Cd M A BRI sE T, BEAE L JR
(] (R4 0, e 4 R R B B S5, AT S 0eg v 3
WEBEARAS, BB 2 it T A
WOCRI AU BT W, I8 JE I TH] 24 60+ 120 1 180
min W2 ERAE 5300k 38.76. 49.61 Fl 73.25 pm.
E—SE MR JEIRE N, SR RS D=cr?, BRI

RE [~ 350 ELAR 5 I T (P T ARG LS, P -2 R
R EEPFaTAIN AU pINIR: Y TP EsFTiE e S QNP Ub A e
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Fig. 6 XRD patterns of products at different reduction times:
(a) 30 min; (b) 60 min; (c¢) 120 min; (d) 180 min

3 Zig

1) DLERR RO R0 50k}, SR B R 15 3
TR R INNERIE B 10 5 XUEIK, n(Fe)/n(As)=3,
WS pH=5.5, I UELS B AR R R . # 0.5
mol/L [ EARH LA 5 mL/min [f122 18 bkl B i
2 mol/L [) NaOH ¥, # ri pH=10, IELLHMET,
BEPERIRIAE N 10.56 um (AR 4.

2) KH Hy iR JR CA(OH), i XA & 2l b,
S Jir U FEE ARV J5 I (DR 7= A 85 K ORI SE M AR, 7
W JE AT B JFIRRE 310 °C, EJRINE] 120 min, &
AU 40 L/h I, B £V 2RiAe ok 49.61 pm EK
TEAHD -
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