517 551 PEEREEFIR 2007 4E 1 A
Vol.17 No.1 The Chinese Journal of Nonferrous Metals Jan. 2007

XEHRS: 1004-0609(2007)01-0075-05

BSR4 ZnS Mk MBI N %

Bas !, REL & OFE xLH, WHE?
(1. BB K% MERZE TG, M5 330047,
2. HE K MR EREENLRE, K 410083)

8 ZF: RHWSv0EE, RSB RIESET RSE, S ERE ZnS Bk, g558%H: #l& 12
o ZnS JHURT FAZ 1) e S VAN BE A B B AOREN ;. ZnS BRI KRSy B, R R ST AN IR BE R pHL A
FISm, 2R RERISEm, JFBERE R TR RN K KRB ko SRR IRER pH ERIEW, TR
JE B0 SRR iy pH (EAT 4 5 R R R R ko IR

KHIA: ZnS; HSUUEHE; 1%

PESES: TF123.7 RRFRINAD: A

Growth kinetics of ZnS particle made by homogeneous precipitation
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Abstract: Spherical ZnS particles were homogeneously precipitated by thermal decomposition of thioacetamide in acidic
solutions. The result shows that the experimental variables have no apparent effect on the value of critical supersaturation
for nucleation. The particle growth of ZnS proceeds through diffusion-controlled aggregation of crystallites. The nucleus
size depends on temperature and decreases with the increase of temperature. The particle growth coefficient depends on

temperature, concentration and pH value and increases with the increases of temperature, concentration and pH value.
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Table 1 Processing parameters for ZnS powder
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Processing  Temperature/ [TAA]Y . . Nucleation do/ ko
No. C pH (mol'L™") Time/min time/min nm /(nmrmin %)
A 60 2 0.2 30-300 20 48.6 1.4
B 70 2 0.2 60—480 40 42.1 4.8
C 80 2 0.2 180-900 140 34.2 144
D 70 2 0.05 3001 440 259 41.8 1.2
E 70 2 0.1 120—-840 94 42.4 2.7
F 70 2 0.4 30-300 20 41.9 8.6
G 70 1 0.2 90-600 62 42.5 34
H 70 3 0.2 10-120 4 414 9.4
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Fig.1 Micrograph of ZnS powders (Processing B, 60 min)
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Fig.2 XRD patterns of ZnS powders in Fig.1: (a) After baking;
(b) After drying
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Fig.3 Effect of particle growth time on particle size of ZnS

powder made by processing B

WSLHITER AL do AW, iR R R 2L
ko AWK . LA pH - RE I, BEA R (115
s SRS do AW E TR, TR RO R EL ko
AWK o AU AR e I, BiAT pH B AIHE N,
A% T do BEAT W KSR s iR KO R A ko AN
BER o HI AT U Y, WRBEN pH W RGT do et
WSRO do BUSRREEATR, JFBEIRZ 1
BN o SRR REL ko R WK pH
EHAA S, THEAELRE . SR AP pH (H#= 5]
2 AR R ZR A ko (R K

3.1 ImStIiaFnE R E

TAA 7EFRPEA T B /K it 7 gt
CH;C(S)NH,+H" + H,0—CH;(0O)NH,+H,S (3)
H,S—HS +H" 4)
HS —S*+H" (%)

PRI ST Zo® RN T RE A
S*+Zn**—ZnS (6)

() FI(S) -1y &5 553 T

= [HS] [H']/ [HoS] (7)
K,=[S"][H']/[HS] (8)
TAA TERRAEA B (R i ik Oy



78 PR G R AR

2007 4 1 A

_dITAA]_,

[H7][TAA] ©
Xk RBGEARH R, TTRARIE N
k = Aexp(—E/RT) (10)

AP A4 AETRF, E Wi, TAA KR, 4K
6.58x10" L/(mol'min), E } 79.87 kJ/mol"'¥,
VR PR B R R R o

[TAA]o— [TAA];=[H,S]+ [HS ]+ [Sz’] (11)
X H =0 B =t 2B T 43

[TAA]o[1—exp(—k(H")f)] = [H,S] + [HS ] + [Sz’] (12)
XML 12) 73

[TAA], [1-exp(=4[H']0)] =

+12rq2- + 2—
[HP[$™], [H)S™]

2—
XK, X, [S™] (13)

L34

_ [TAAJ[1—exp(-4[H"])]
KIKZ K2

[S*] (14)

25 CHI Kiv Ky A1 ZnS R K, 1 ARG
FMAF], SCIERE P K K 1K, 7 i N5

nﬁzﬂ(L_LJ 15)

K AH WARBES: R APEIRSEER: Ty T 5050
ARSI, Ky Ky ARIRELEE R K
KM Ky: Ky RS0 Fif Ky Ky Fil Ko S,
HS Fl a-ZnS 7 25 CI%ER 5 1.3x107,
7.1x107%, 1.6x107*, H,S. HS Al a-ZnS 7 25 C¥
ARG 5 ) A —4.0x10%, —1.8x10%. —2.1x10° J/mol'*!,

2 R B A S N T IR I AR AL R K, ) A Y
[Z0*7], = [Zn*" Yo FUFD FT A B0E T LASH A H AR )i
JZ . pH AR S HAR S ML . kv Kiv K B K,
7£ 60, 70 A1 80 “CIMEA T 2.

VIR A ¢ B, SR ZnS AR I g A g ot

1

2+ 2— D)
S{w} 16)

K,

HA T2 A S T3 3, Kk T

F2 AFEREN kK, KK,
Table 2 £, K, K; and Kgp at different temperatures

Tempfgature/ (L,molﬁ/,minfl) K, e Ky
60 0.19 7.1x107 1.5x10™ 1.0x107%
70 0. 45 1.1x107° 1.8x10™" 9.1x107%
80 0.99 1.6x10°% 2.2x107™" 7.1x107"
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Table 3 Expressions of relative supersaturation at different

processings
Pro;;:ssmg g S,
A {100[1-exp(—1.9x10 39} 1.98
B {21.8[1-exp(—4.5x10° ]} 1.94
C {4.93[1-exp(—9.9x107 H]}'? 1.83
D {5.45[1-exp(—4.5x10° )]} 1.87
E {10.9[1—exp(—4.5%x107 )]} 2.01
F {43.6[1-exp(—4.5x10° H]} 2 1.93
) —exp(—4.5%x107% ¢ 1.7
{0.218[1—-exp(—4.5x10 72 H]} 3
H {2180[1—exp(—4.5x107* )]} ' 2.12
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