54 4 2005 4
1000-3290/2005/54 04 /1659-06

ACTA PHYSICA SINICA

Vol.54 No.4 April 2005

(©2005 Chin. Phys. Soc.

2004 5 11
FeS,
453 K 18 h
- FesS,
PACC 6110 6140
1.
FeS,
" . FeS,
2—4
56
78
FeS,
- FeSO, 7H,0
PVP FeS,
FeS,
" 50062002

¥ . E-mail ZYF2616@163.com

2004

FeS,

FeS,

%
2 1 1
830046
830046
11 2
X
FeS,
FeS, .
2.
0.5 mol/LL.  FeSO; 7H,0 PVP
40 ml 90 C 1h
2.5ml 35¢ 95 C
2 h
60 ml
nS :n Fe*&* =3:1
80% .
Gs,
60 °C
Max Science 18 kW X
XRD Cu Ka 40 kV 150 mA



54

1660
) FTIR Bruker N—C—N 1470 em™'
Equinox 55 PVP
Leol430VP SEM . Fe**
/NH;'
3. Fe—S—C
AN
NH,
3.1. 3 32 h
60 XRD
373 K FeFe, O, 3 a
XRD 1 . 26 = 20°—25°
423 K Fe,_ .S
pyrite marcasite FeS,
FCSZ
400 F682
300 3b 453 K
32 h FeS,
ﬁ 200 PDF  No. 42-1340
‘ 3¢ S—S
100 f§
S, Fe S,
0 453 K
10 FeS,
20/ .
FeS,
1 XRD
. 455 473 496 K
40 h. XRD 4 4
496
8 K  FeS, 5
5
i 473 K 20 37 48 h
I
% | w XRD 5
730 t 43 nm
603 60 nm.
Scherrer
1500 1300 1100 900 700 500
HH/cm D = 0.9/1/50085
A X 0 B
2 FTIR B
FTIR 2 2
C=S 730 cm™' 3.2. FeS,
603 cm™ 6 Fes
C=S o2
Fe—S C=S D
T N Fe** D, t FeS, Ly



1661

FeS,
L] -
6] ()
1500 }
m FeFe, Oy N A
Z 0 T T T T T T
g
= 1400 + (b)
E [] [
n
& L
O ¥ T ¥ T T
©
250 |
1
30 40 50 60 70 80 ol H N ‘\ k
29/(0) " T v T T T l T
20 30 40 50 60 70 80
+ 20/(°)
(b)
e Fe .S 4 40 h XRD a 496
2 = G K b 473K ¢ 455K
g A B%F
)
8
1750 S
- g
1400 + ~
s
2 g
g 1050 S
£
<
26/(°) JQ
u 700
= 350
©)
% FeS, 0
" 20 30 40 50 60 70 80
g 20/(°)
2
<
~
= 5 413K XRD
B
90
= 496K
80 | » 473K
20 ® 455K
20/(%) 70 |
~
L 1o=57.12h
3 XRD a g 80 |10
373 K 32h b 423 50 |
32h ¢ nS:in Fet =3:1 453 K 32h
40 | //'
20 30 40 50 60 70 80 90
D, t to t/h
6 FeS,
Dy = kit + Dy, <t 1
Dy = kit + Dy, t >t 2



1662

54
500 K - Kyexp — E/RT
T to
i FeS, 2
1
t <ty t>ty
T/K 455 473 491 T/K 455 473 491
t Ex/kl mol™' 20.9 20.9 20.9 |En/k) mol™! 48.5 48.5 48.5
Dyy/nom 247 28.2 30.6 | Duyp/om  50.7  50.4 53.9
Ko /107" 4.01 4.25 5.43| Kp/107"  1.08 1.24 0.17
FESZ 2 T I
Johuson-Mehl- Avrami 10 T/IK 457 473 491
K, to/h 55.13 44.92 30.37
T = 0 - A
K, E,
R T FeS,
dD FGSZ a
A
= K . 4 m m
de r Dy - DYy = K;+ 6
3 4 m T Avrami
D, = Kyexp — E,/RT ¢t + D,,. 5
5 -In D,-Dy 1/T 7 = 3. 3 4 5 6
m=2 FeS,
18.9 |
»20h *24h
030h e44h 2 2 3
18.6 | +48h o52h Dy - Dy = koo 1. 7
2 2
\E\ 83k -In Dy - Dy, Int 8
3 7 =3.205
S o180 F
«
8
BT FeS,
12
17.4 F
17.1
20.0 20.4 20.8 21.2 21.6 22.0 22.4 :
1
%/1041(1 2.7%
7 FeS, 453 K 18 h
FeS, .
Lo ly ty
1 E, =34.7
kJ/mol .
1 2 5

to = Dyy — Dyp | Kpexp — E/RT



FeS,

1663

34.8 r=5.41
. 7=5.02
& 34.5
=]
~
= 7=3. 48
S 342 2.21 X
B4
Q)
= 339
? e 455K —— 455K
33.6 | o 473K —=-4T3K
— 496K - 496K
1 1 1 i 1
1.2 1.4 1.6 1.8 12.0 12.2
Inz/h
8 FeS,
9
1 200 nm
FeS,
FeS,
2 453 K
18 h FeS,
34.7 kJ/mol .

FeS,

FeS,

SEM

3.3.FeS,

9 FeS,

3 FeS,

FeS,

SEM

PVP

FesS,



1664 54

1 Ennaoui A Fiechter S Pettenkofer C et al 1993 Sol. Energy Chinese 2001 3227
Mater . Sol. Cells 29 289 10 Avrami  Mehl 1940 J. Chem. Phys. 8 212

2 Birkholz M Lichtenberger D Hopfner C et al 1992 Sol. Energy 11 TLiuHZ HuWB GuMY et al 2002 Inorg. Mater. 17 429 in
Mater . Sol. Cells 27 243 Chinese 2002 17

3 Fiechter S Mai J Ennaoui A et al 1986 J. Cryst. Growth 78 438 429

4 Oertel ] Ellmer K Bohne W et al 1999 J. Cryst. Growth 198 12 Guo Y C Wang Z X 1984 Amorphous Physics Beijing University
1205 of Science and Technology Beijing Press pl08 in Chinese

5 Qian X ' Zhang X M Wang C et al 1998 J. All. Comp. 278 1984
110 108

6 Hong B Jiang X Q Yang C Z 2003 Mater. Lett. 57 2606 13 Wang Y Q Chen CY Chen W D et al 2001 Acta Phys. Sin. 50
Wang HR Teng X Y Shi Z Q et al 2001 Acta Phys. Sin. 50 2418 in Chinese 2001
2192 in Chinese 2001 50 2418
50 2192 14  WangWH Bai HY Wang W K 1998 Acta Phys. Sin. 47 1149

8 Meng FLL LiYH XuY et al 2002 Acta Phys. Sin. 512086 in in Chinese 1998 47
Chinese 2002 51 2086 1149

9 Sang SB Gu Y Y Huang K L 2001 Func. Mater. 3227 in

Hydrothermal synthesis of iron pyrite FeS, crystalpowder
and thermal-kinetic study on crystal growth *
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Abstract
Single-phase iron pyrite FeS, crystalpowder was prepared by sol-gel hydrothermal method which was characterized via x-
ray diffraction Fourier transform infrared and scanning electron microscope. A simplified mathematic model was established to
analyze the crystal growth process. Results indicate that phase transformation and diffusion mechanism control the process which
fits the second-order kinetic equation with an exponent 3.215 for time ¢. This is a decelerated process that can be divided into
three steps  during the first period marcasite and pyrite phases are produced and then with inducting of sulfur into the
reaction the process is dominated by the merging of marcasite into pyrite. Ultimately with the fuse of small grains and the

growing of larger ones single-phase iron pyrite crystals grow up through diffusion mechanism.
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