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i XRD-6000 B 54 K X ST 4T (UAEH £ 40kV, B i H 30mA T, R A CuKa 41,
A4 A B 5~60° X AT XRD RAE. SEM & RWE M ED 447 BRI S % JSM-5600LV
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2.2 HatIg K

(NHy)o WSy 8946 i ¥ 1.2494g Ho WO, 7] 10ml(NHy)2S ¥ B & B3 10min /5, A
10mL ZF. REHREWMALRE RN URNEZHEAHENIER R E P EH,
HFEE N 60%. ¥R EBABFE, LL60°C/h 9 FANKEF] 130°C, 183 72h f5, Ll 30°C/h
WREEEEREDZER. FEPLdE FRACEBERGEZRT TE.

Ko WSy B4 /A (NHy)o WSy AH L. HEZMH 10mL FHH B4 2.5mol/L K,S Wil (FEH#
B4 T 1 5mol/L # KOH B a4 @ AR T B 9 HoS K4k, BR8] 2.5mol/L # KoS )
B (NHy)oS -
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3.1 SRRENERER
3.1.1 BHME KR AR m

SRR EREMEHBERARARIVE-—TERNENCENEHEANIRE. BNk
TENER EFRIERV AR SHPEE, MAEEILXRNMIIE, BNLAETE
THREMmMAEERY. TRERRABMNNERERERE S IV P REBENE
A BROEREEREGEHEERABHEBBREEE, UERTBRE&EN X/ K114 5 A
K, K-ZZB. K- RHEE, K-Z8K. 228, K- ZBEEBRFETER, $REAE
K. K-ZZK, 22K, BERERERETE, K- 228, K- RSB =EHE
EREh ik, HAkED, MHSERTERDN K- ZHRESYERSENER. 238 KE
BEAIKMZENREN LIHEERERET IWARHEETERS FHEREE
KPMERERR UAUKEBEFEAIRERESE, H— T EnERE+ty WS 2R
RIBRGE, EH/KP W-SBESHE W-0 I RAELMoERMA, FFLAEL/KEKE X
FREEKTFEE MREERTE—SNEBE, EIBEIEERYBERS, Rk
EYREREND, SHERERAEL. FK: 28 =118, FAREREMEN &R
R, &M, mEE.
3.1.2 h#kRERERE

ARMHMPEEMRERESENERKOEFEENEMAEM. IR BE Y 7E 5 5 ¥
szl EEERMSL REARLTFEERS IEABRKRKESREYZBIHUHELY
B, TN R AT, BT B 130, 170 f1 210°C F#ITELR, FR AWM 130°C
THragmtREdEkBEF, KHEAM, w170 f1 210°C FTREMEHEEB AN
3.1.3 Pz B (8] FOpgiE S = X & B R RL 6 RS )

HMTEEBRMNEE BNV EEEY —RABEMRNRES, HMNEHERNYHE
H, (PREEE, BriA RN E SRS, X T %% E RNV E R X AE4E & KK i E),
FAIEELE 130°C HHiE T2h. REFEFRZFRASRILKEHEHOR T, HREEESE (I
<30°C/h) SAETEAR AR, YRV EHRRER FANRBERESE/DHRBE. FREE
EEHERVERMSENE, SENREEE~ENHERESBERR T



o
)

3 8 W, 4. BUACES ML & A IR R 2 A R 607

3.1.4 FEEIR MW

B B . B ZBeRE . ZHL R, Biib . BALT . Biikeh, HPmA Bk, Z6
B BALBIIE R ik, BB MBI, AHRNBRAE, REERRE. EAR
MBI T, SRR RE, FOBAEAARKERE, TR M B R A
3.1.5 €RMAEFHR W

HEFMANTERERKGEM. £ ERAZGHTRERAGALRNY, AETHHF
ERRERBEWERY, RERTERNETRRA/NS ARG ARITE ; T AH A 5
HUTTUAAR, EHEREMK. RS EROBEE, 4HRIT, AHAN.
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2 KoWSy g {k#) SEM B
Fig. 1 SEM micrograph of the (NH4)2 WS, il 2W54 A u

Fig. 2 SEM micrograph of the K2WSy crystal
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Fig. 3 XRD pattern of the K2WS4 crystal Fig. 4 XRD pattern of the (NH4)2 WS, crystal
3.2 HHMRIE

F 4 BT B8 (SEM) X =48 8147 7 WEE, M SEM EURATIL, 746 fokL
S AR, REBSPN, FHSAERMYAE. (NHy): WS, fl KoWSy ik #y SEM
mﬁﬁ%mﬁlumwawﬁwﬁﬁTxm%w*mm»m%,mw&ﬂ@mmw&m
XRD E 4B 3. 4 FiR. (NHg) WS, fl K;WS, B XRD # & 5 JCPDS + jy K47
WRE—, WERTEXSER, BEERSHN a=9.6234, b=12.406A, c=7.055A% a=9.3514,
b=12.218A, c=6.933A. X BE #4749 BB (ED) A W7 R W1 R ik M 5 XRD 4R —20, &
(NH,), WS4 H W:S (BE/R Hi) % 18.98:81.02, #E Ko, WS, 1 K:W:S(FE/R ) 3 28.25:16.22:55.52.
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Solventothermal Synthesis and Characterization of Thiotungstate

Crystals at Low Temperature
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(1. Department of Chemistry, Dalian University of Technology, Dalian 116023, China; 2. Department of
Material, Dalian University of Technology, Dalian 116023, China)

Abstract: The tetrathiotungstate crystals (NHy)2 WS4 and K, WS4 were first synthesized by the
solventothermal technique by using water-alcohol as solvent at low temperature, and characterized
by SEM, XRD, ED techniques. Results show that their crystal phases are pure and their shapes

are good. The synthesis procedure is simple and high yield, produces less pollution.
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