5 6 2355 2 4]
2006 4F 4 J]

SO RN = S
The Chinese Journal of Process Engineering

\Vol.6 No.2
Apr. 2006

BRI HCI-NaCl ;2 =555 0T

FER,

KR K

£ Ui%

(PR A A T AA R, RS 1K) 410083)

B OF: R EYBENGA T HCI-NaCl % i i, AU T2 T oI B A SRR . SEInaR ], B A
P 15 min, Sh ¥ B4 AT IR 25 HR Y 45 min FO{E. B A 0 A0 IR e B WS ] R OK R i Sb, Ph R H R,
AR I TR 7 35 D AR IR, 32 HH P . AR AR IN 5 e D23 AT 3 (R 7 9 s A3 S T FRO B T 2>, L
H1T- Sb, Pb s AR A e S LA AL R (0, B P R RE R A R AN RE A A2 4 S TR 1 27 S i e

1&, P Sb, Pb fIf K RSB A G LT- K.

KRR B, AR R R
hEAS%ES: TF111.31 XHERFRIRED: A

1 W=

R SR g N S O g A2 R
TS R ERL. A5 1B A s Ak BRI
HAERED R, RS AT 1, S PR
FACEERS I LU R 2248 & T 32.12%. bR
AP R I, FeClyi2 I I 4L FE 30 min J
MBRA DR, AR 2T ik 80.2%, LA H
P b IR 2 5%~10%. Sukla 2P Swamy 251
PR PR - SR AR YR BT SR, AR 20
d J5 Ni [N 92%, 1M 8 A I Hiab B s 2
YR HAL 14 d )5 Ni EGR H Z60]0A 95%. I [FI 45
NI 2 2R IR i mT RE I R T8 75 0] AR T P4
Tl S AN T A T ) 55 R S P e DA
I 2 (— PR ) I AR K B D0 I s T S, 8 75 Ik Rl
BE TR 0N TR AU A 2B RN,
TANTE B | Aoy S BB, 7 23 Ak S b8 7 7 A 1 48
AT S Hes B — e (R, AR, RIGTEN
MBI (218 0.1 us) R /N 25 (R N S8R P & 35
F=H 5000 K LA E s, 29 50 MPa (1) s, T2 i

MRS, FFre AL R 400 kmvh, HAT SRl 711
TSR A ] AR T A A e AR ok, 2 B0 O [ A%
PER, AT It p 2 Je 7 2L,

WS 2 KRR AN SRR T —Fh b )=, L3
BERESY & Sb F P, YR BOR MIIE AR M, RS, X
Y G Lyres A [Ny IS S NIUEZRN 8 =7 NS 7 | s D 4z
() B CRAREOL P s TF AL R, LR Rl . 6,
AME R AR s 1 ECR, i BT DUk B3 s A 2R
I KSR 28 55 20 2t 1R IR, AR AR 0] 3 i i v >k

gt H#A: 2005-05-24, f&[E HER: 2005-06-28

YEHS: 1009-606X(2006)02—-0210-05

HCI-NaCl &, PABiEAE T EMINAER. B, A
SO A PEVE R T HCI-NaCl 332 H s B s

2.1 KE R

I EORER BT VURR ) B O, ol 4
YRR i AR PR, BRRLRE S SER A, LA SEse:
FIT FH WA b B2 34 4 /T 0.280 mm ) iy 85.45% (- 141k
J& 0.167 mm), JLI LR FUPIAH AL 0] LR 1
2.

F1 WEEERS
Table 1 The elemental composition of slag (%)

Element Sh Pb Sn Fe As S

Content 43.07 36.58 0.9 0.40 0.97 0.13

F 2 WEMHES R
Table 2 Phase analysis of slag (%)

Sh Pb
Sh,0s+ PbO+ PbO,+
Sh,03 Sh,0, SbeOys Others Pb:O; Pb,0; Others
54.33 32.80 7.87 5.0 78.0 20.30 1.70

YIRS M2, Sb, Pb = EEHK i £2 A E 2R AL
Y%, o S AR H 1) SbyOs, Sb,O, AT ¥ T 2R,
X4y Sh i 87.13%; 1] Sb,Os, SheOys A% T 2R,
IX 47 Sb ity 7.87%. Pb #JAHZH B ¥) PbO, PhbsO, il
F R, XA Pb (i 78.0%:; fii PbO,, Pb,Os AN¥A T
IR, X4 Pb f 20.30%.

2.2 KIGNEE

S BT E AR T8HW-3 HIEL L ) PR,
JY-92DIl B FEPEAX(TAESZE 20~25 kHz, #irt D)%
20~900 W, EZLTT, HRKEAR 2 mm), FLA T &
SHZ-3 /KIGH FLA .
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2.3 TWHZE

B SEEGAE 200 mL (FGeb R AT, WE I BiEE
UCFREL 20 g s e i N AR R, I N L 4 (AN [
WEE) HCI-NaCl ¥, $RJ5 & Tl s b
PR I, R R 0 [ S S 7R . AR
FZ&AE PR R — NG, B RuEET E W 5.
B AU, MU SRR, BURE, 50 Ce(SO4),
VA EDTA 285506 & i 1) Sb F1 Pb & &, 15
5 N5 Sb, Ph (3R H R

1- R P8 () s I i
W rP B (B <8

3 HERWHA
3.1 HCI-NaCl & #iZE H 5A%WELE

HCI-NaCl & H S B 1) H 1) 5ok RS iz
HH A S, Pb, M4 J5 7 [HIC Sb, Pb 454 4 4 J& 6l
A R RLMSLIVE, R TRE., B
] R R . HCL IR . NaCl e 5 J ik il L x v

R = x100%.

HCR I RE M, AT € ARt T2 44T

PRl 2R WS H R (1 5 M S50 45 PR

(1) KIFEZRATSE: HhFRIKIE 6.0 mol/L, NaCl 280
g/L, WS 95°C, WA 2 h, WL L/S 6:1, FEhifE
i ).

(2) WEEFATSE: FhBRIKSE 5.17 mol/L, NaCl 240
g/L, A} 2h, L/IS5:1, L BN 2R 1 5.

(3) IFTAI A5t : EhRRWK S 5.17 mol/L, NaCl 240
g/L, JJE95°C, LIS5:1, HEEHfNHE A5 m.

(4) HCI J2 NaCl At 445256 - I [A] 2 h, L/S 5:1,
UL 95°C, #%% HCI f NaCl I\ R (1K) 5.

(5) WM LLARAFSEE: EhW B 5.17 mol/L, NaCl
240 g/L, U 95°C, IHIE] 2 h, FELHH LR H 1)
R,
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Fig.5 Effect of concentration of HCI on leaching rate
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T 0.280 mm (1)1l 85.45%[1 Wi MR H R e dk 4 1
J&: WHE 95°C, ERERWE 6 mol/L, NaCl /& 280 g/L,
IfIE] 2 h, WAL 6:1. fEMEE 4 FE T Sh, Pb [ HI %
53y 85.21%F1 75.25%. HHEVERMIMIAHAL K T %1, Sb,
Pb [ il H 25 314 87.13%F1 78.0%. KLt 5 Ji
RS T Sb, Pb 132 H AT 43 ik B LS v]
W) 97.79%H1 96.47%.
3.2 BAEIERLEHEE

T R I T4 F oI, L5
PR WV R BUR. 75 R AR 8] R 4 A
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Fig.6 Effect of L/S on leaching rate
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Fig.7 Effect of ultrasonic on leaching rate
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M1 75.37%, J& PR AV HH R (1) 99.34%F1 96.63%. Hilt
AL SINKBAE G, Sh, P [ KiR 2 L% $2
e, Ut R PR IR 5 N T AR AT S M I A A i A I
s, JRRIE RS R Re R I EANBE N N ANRE R AR
IS FF R )AL 2F S SERTE, JT LA Sb, Ph [R5 KR H 2802
P s rh Al v T R R R 1K Sh, P (R4 AR 2 T vk 11,
M5 EAESRINLT LR
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e, BRI, 7R AR T N i ]
i
3.2.2 JEFE I V) Z AN H IR R
PR R AR A, 44 A i D3k 200
400 W IS R332 HHCR, szt 2 S an bl 8 fra. MK mr 4,
P U AR WO AT RS SRALER IR 400 W)
AL 200 W3R &, =2 IR R 15 min B, Sb,
Pb ¥4 200 W A S oAk I 2k 80.520 A1
58.84%, 1fij 400 W 43514 83.41%F1 61.76%, -4
T 2.89%H1 2.92%. XVt IS Dy (1 A B i FU R
FEE R A4 1T PRI sE £ FH LA RRE P 25 A A TR A i
X [T A 3 1t PR Sl P A 280 K TR Dh 2 i A5 8, AT
A 1y ) 2 ()R P YA PR 132 SR B 388 R e: 26 T AR
ST 0 TAR DI 2 IR 75 i, 5 2448 v D 26 [V 75
B O TR R 5 . DAk, ZEAH R i if
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Fig.8 Effect of ultrasonic power on leaching rate
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(1) BEAEPMTINRENS SRR AR, KR i Sh,
Pb R IR, FEIAFI L H R A R A P
(K32 HY IR TR) R K 4 4.

(2) BHEPEMTINJLTARESE H Sb, Pb 1 K i
#.ORZIEP N Sh, Pb i KR H A R AP AR 2L
JRPTYRAE IR P I (1 RESE T AN RE D H R4 ANBE A
PEIR BN R PR A 27 N S A

(3) o Ly R P SR AR Y PR3 2 vy TR R (1
R AR AR AR RN, e Dl LA Bl 25 (1 7 5 i
ARt B B 1 2
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HCI-NaCl Leaching of Slag Containing Antimony with
High Lead Content under Ultrasonic

TAGN Shu-zhen, ZHANG Rong-liang, QIU Ke-giang

(College of Chemistry and Chemical Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract: The process for conventional leaching of slag containing antimony and lead in HCI-NaCl solution was investigated. Under the
optimum conditions of the leaching process, ultrasonic was used to strengthen the process. The results showed that the leaching rate of
antimony was strengthened by ultrasonic for 15 min, equal to that of the conventional leaching for 45 min. Ultrasonic could increase the
leaching speed of antimony and lead evidently, and the leaching time was decreased. The leaching rate of antimony and lead was
increased with the increase of ultrasonic power. When the leaching rate reached the same value, the leaching time of the process
strengthened by high power ultrasonic was shorter than that of low power ultrasonic. The maximum leaching rate of antimony and lead
was limited by the fixed phase composition of the slag, and the energy of ultrasonic can not produce a new pathway for the reaction
which can not occur under the conventional conditions. However the maximum leaching rate of Sb and Pb has nothing to do with the
using of ultrasonic.

Key words: ultrasonic; antimony with high lead content; slag; leaching



