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Abstract: In this paper, the ZnS nanoparticles were synthesized according to the process conditions of hydrothermal
synthesis. When the molar ratio of Zn to S was 1:1.2, it was confirmed that it had a cubic single phase and a high
crystal phase. After the molar ratio is fixed, hydrothermal synthesis was conducted at 180°C for 24, 36, 72 and 96 h
in order to confirm the structural change with the change of hydrothermal synthesis times. As the hydrothermal synthesis
times increased, the particle size increased. The hydrothermal synthesized particle size for 72 h was considered to be
suitable for sintering. The ZnS ceramic had a density of 99.7% and an excellent transmittance of ~70% in the

long-wavelength region.
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Wb 2w 2 AlRsly] QelAle nuUE, AASH A & 99.9%)°t Na,S - 9H,O (Sigma Aldrich, 99.99%)
L 2olE AR o~ e AFol WAl [7]. £ AMESHH Znik SO FH|E 1:13 1:1.28 5hod
olgjst olxj &S 2usl7] sl chemical vapor ZnSO;- 7H,09} NayS - 9H,02  7FEAHE wyt7] o] A]
ZA)YES o]t ZnS  85°C 200 rpmojlAl 308 EQF 77t 3x} SH40f

A=E AMzsto] J&atsta Qltt [8]. atst 714 5AF  siAIRl & &9sto] 85°C 300 rpmojAl 1 h &<t
Hog A& ZnS dxe 8 E4Z 7Y o whelloh wyk & 29tMS 500 cc £ELA7
& a7rol7] wiwo] 4-8o] ofd Riagogo] Mg o] QFo 180°ColA 24, 36, 72, 96 h FCQF §VEGA

ol

Al Rl oo

o= oj&ol Ut [9]. olet & A 2 & A2oA 3R ERSE SAIGHIH. SAI7E ¢
UE9] SumitomoAtold= 3HsF 714 ZARHE Al BE ZnS YheRU2 2204 100°ColA 3 h &<
5to] hot press sintering (HP, & 71 A7)9] v  AxstgcH

Yoz 7nS @lx2 AAtstol Qi B0 At} (101 & @AW ZnS UwRwe] 2% BAL 7] 9s] XRD

L.
|- A 744p

&t 7|A} 2RSS OIS & 9= HozL 1 (Rigaku, DMAX 2500)2t ZAMEAIE0]Z(Jeol, JSM-
L2 71t A7, spark plasma sintering (SPS, Amt3  7610F)& o] &35t¥ T} ZnS AZAAS A x5t ¢l 1
Eotzop aZ)o] et Aupa EefRor AZL wE 2 Y AZA%Y|(Hantech, HP-10T)& o850 12
AR ARl AFATH: olMe AT WIH ket 47 Stk ZnS 2Rl AetE WAstuat
7t2o2 gof Qlo] oo o] A Wi [9] L2 Ag EY7I(107 torr) dtof|A] 20| o] A
h a2 e vlwa odo] oAt AlEgAol Y ATE 950°CAlA 2 h EQ 30 MPac.E Fhrsheict
sho] oigAdAtel Agtsict [11,12]. Z2=fy 12 71eF Aol & ZnS A4A+= +& 574, 4= ¥ g
272 oz JHH ZnS 2ZA|Y 5442 ZnS U@ A EAE 2As7] sl XRD, FAMIAIAUY, AL
Zo] 540 %2 T2 ] Wzl ZnS He2d A 2d #47|(Jasco. FT/IR 4100)5 ©o]&sto] &4
o =4 Hslrt MajElojo} ¢ Wao] At [8l  shArt
o] Ze olg® P& Aot vl folsirtn ¥
A 2AYH BAL o8 ZnS Umrde] g4
7F ASgE]l . Qlt [13]. 299 3482 L& AYst 3. dut ¥ nF
oM 28R ol§ott AYAYYHOR WE wIg
S50} $E PAE VNI FUT 2L VR 3.1 ZnS LizBY 84
S AEY 4 At (14, £9FY B Wade
"aol 2y, AL, THLEst 9ln of A7l W Znw SO 2u] Wale] GE ZnS Lh=Rwo] AR
o 7nS UnRwel ¥4, 7], PAS WAL 4 o L TE WS US| 5] XRDY SEM $4E
ot} (3], W50 ZnS AxES M) el 9 Aseth 1 12 Znat So Tulr} 117 11129
of 2o choret 24 Waol £AE Sofl MY ZnS 2 Wl ZnS P we] XRD ¥4 Aol 18 1
U Hare st @ gt olct ol Znit SO =Zu|7p 1:1¢ ©f 267} 28.6°, 33.1°,
2 A7 E AR oR TAMNS IR ZnS Y 47.6°, 56.470] EE = dWgdat 26.804 AL
LeES g7l Holl 959 FHlE 2AshL ol = SUAYC]l Al wEEQIG. whHo  Fw|7t
270] Agst uNLx &85 5] FAHAIZF Hsho]  1:1.29 diE= AubAAro] m3 Qo ofE mla: WA
T2 ZnS UEae] T WelE Helstel Atk ® wx] Qolth o2 Mot 2ul7h 1129 of ZnS U
g 12 7t AZAYE o83t ZnS AAA FHor A ©ddol A Aoz wod & ok dyrd
ZnS 27249 Y& 549 sHAstuAt st o2 S| 749 Znuct FwHol wokn Leid ook
[15]. o] 22 olf= Zni}t SE 11 v]&=2 L 4
9 so wiAtelz 913t Yl FAol olzigol 9
2. M3 wy L o wuEt. 283 2l 23 10 8l
B19] 8FX|Z(full width at half maximum, FWHM)&
Ik 7ZnS YedWg AEsH] fs 2894 5 olfst ARFF Z7] Aits Sl Znak SO FH|7b
e MeElstgn, Y¥Eat 7ZnSO,- 7TH,0 (1a%sl 1119 oji 29.7 nmo| i 2|7} 1:1.22 ©f 72.6 nm
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Fig. 1. X-ray diffraction patterns of ZnS nanoparticles prepared by
hydrothermal synthesis a a ratio of SZn=1.0 and 1.2 for 24 h
at 180°C.
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Fig. 2. SEM images of ZnS nanoparticles prepared by hydrothermal
synthesis & a ratio of ¥Zn=1.0 and 1.2 for 24 h a 180°C.
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Fig. 3. X-ray diffraction patterns of ZnS nanoparticles prepared
by hydrotherma synthesis at a ratio of SZn=1.2 for 24, 36,
72, 96 h at 180°C.
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Fig. 4. FT-IR spectra of ZnS nanoparticles prepared by hydrotherma
synthesis a a ratio of §Zn=1.2 for 24, 36, 72, 96 h a 180°C.

Fig. 5. SEM images of ZnS nanoparticles prepared by hydrothermal
synthesis & a ratio of §Zn=1.2 for 24, 36, 72, 96 h a 180°C.
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Fig. 6. Infrared transmittance of ZnS ceramics processed by hotpress

(950°C, 2 h, 30 MPa) from hydrotherma syntehs's ZnS nanoparticles

a araio of §Zn=12 for 72 h a 180°C (Thickness 1 mm).
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Fig. 7. Infrared trangmittence of ZnS ceramics processed by Hotpress
(950°C, 2 h, 30 MPa) from hydrotherma syntehs's ZnS nanoparticles
a araio of §Zn=12 for 72 h & 180°C (Thickness 1 mm).
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