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Effects of Deposition Temperature and Pressure on Grain Size and Properties of CVDZnS

WEI Naiguang, GUO Li, YANG Hai, LIU Xiaohua, TIAN Zhirui, LI Jiangming, LI Dongxu,
JIANG Lipeng, LI Wenjiang, ZHAO Yongtian, YANG Jianchun
(GRIRNM Guojing Advanbced Material Co., Ltd., Sanhe 065201, Hebei,China)

Abstract: CVDZnS samples were prepared by a chemical vapor deposition method at different deposition temperatures (i.e.,
(650+10), (670+£10), (700+10) ‘Cand pressures (i.e., (5 000£200), (7 000£200), (9 000+200) Pa as well as a H,S flowrate of (2+1)
L/min and an argon flowrate of (35+2) L/min. The CVDZnS samples were analyzed by X-ray diffraction, metallographic microscopy
and Fourier transform infrared spectroscopy, microscopic grain morphology and infrared transmittance measurement at 2—15 pm.
Based on the XRD characterization, CVDZnS mainly exists in the form of cubic phase with a small amount of hexagonal phase and
the preferential orientation of deposition growth is s(111). The metallographic analysis indicates that the average grain size increases
with the increase of temperature when the deposition pressure is (5 000+200) and (7 000+200) Pa, and the maximum average
longitudinal grain size is 15.5 um. The bending strength test data show that the ratio of average longitudinal grain size to average
transverse grain size is closer to “1”, which is more advantageous to increase the bending strength of materials. In addition, the
CVDZnS prepared at (670+10) ‘C and (7 000+200) Pa can effectively improve the average transmittance of 2-5 and 7-10 um (i.e.,
72.15%) and reduce the absorption at 6.0 um.

Keywords: chemical vapor deposition of zinc sulfide; deposition temperature; depositional pressure; optical properties; mechanical
properties
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Table 1 Deposition process parameters of CVDZnS

Sample Deposition Deposition  H,S flow/ Ar
No. temperature/'C pressure/Pa (L'min™") flow/(L-min™")
A 65010 5000+200 2+1 3542
B 67010 50004200 2+1 3542
C 700£10 50004200 2+1 3542
D 650+10 7000200 2+1 35+2
E 670+10 7000200 2+1 35+2
F 700+10 7000200 2+1 3542
G 650+10 9000+200 2+1 3542
H 67010 9000+200 2+1 3542
1 700£10 9000+200 2+1 3542

ARV EE . VIR E I FHl & H 1
CVDZnS V1%, . i, WMAETEINTE
FRIEEE R,=0.08 um Y ¢ 35x4 mm FIFE S, Wk 1,

Bl 1 AFIZ R0 CVDZnS 200 Tl 9 Pkt i
Fig. 1 9 CVDZnS samples prepared by different processes
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Fig.2 XRD of bulk CVDZnS prepared by different deposition
processes
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Fig. 3 Metallographic pictures of CVDZnS prepared by different deposition processes

45+  —=— Transverse _ £ O A _FEDO T RHE g
I Eongitudinal F2 Hm A ﬁ.nn I B SRR ~F
40 - Table 2 Grain size of samples A-I
g 35 _ Sample No. Average transverse size/um  Average longitudinal size/um
S 300 A 34.14 7.0
% s | B 14.79 8.0
&5l C 15.54 9.0
[ D 15.99 135
15 -
r E 16.39 15.5
10 -
r F 15.26 13.0
5 1 1 1 1 1 1 1 1 1
A B C D E F G H 1 G 14.65 13.0
Sample No. H 1387 05
B4 FER A~FESH TP SRR ST AR A0 26 I 43,49 90

Fig. 4 Average grain size change curve of samples with A~I
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Fig. 5 Infrared transmittance of CVDZnS prepared by
different deposition processes
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Table 3 Test results of bending strength of CVDZnS

samples
Sample No. Width/ Thick-ness/ Span/ Critical load/ Bending
mm mm MPa strength/MPa
A 3.897 2.880 30 76.83 107
B 4.113 2913 30 89.01 115
C 3.839 3.097 30 94.06 115
D 3.779 2.938 30 87.81 121
E 3.816 2.893 30 82.26 116
F 3.838 3.032 30 89.80 115
G 3.897 3.065 30 83.56 103
H 3.792 3.110 30 95.89 118
I 4.098 3.002 30 86.98 106
120

110 ._./\.\.

YA

47 J PR U U N IR N S N T
1 2 3 4 S5 6 7 8 9

Sample No.

Ko ARVILZ &K CVDZnS 25 il 5 FEAE 7317 K
Fig. 6 Distribution of bending strength value of CVDZnS
prepared by different deposition processes
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