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Fig. 1 Morphology of scheelite crystals
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Fig.2 Crystal structure of scheelite (a) arrangement of atoms, and (b) the orientations of [WO4]?~

tetrahedra in the crystal
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Fig4 Orientations of [WOs)?*~ and Fe’*
(Mn?*)-Og octahedra in wolframite
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Table 1 Some interatomic distances and bonding angles in CaWQ,

Atom Neighbors Distance (A) or Angle (°)
Ca - 40 244
40 2.48
w 40 (in WO37) 1.78
40 2.01
<01-W-02 113°27
<0;-W-0O, 107°56’
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Fig. 5 Crystal structure of zircon (a) projection on

(100), (b) arrangement of [Zr-Og)'*~, SiO4 along ¢

axis

{HR [WOL*~ il [MoO4]*~ ZEJL{ R EHARRTF [SO2>~ . [PO4*~ W E K. [SO> .
[PO4)?~ 45 DU (AR SR U A, 11 [(WO4)2~ #1 [MoO4|2~ MR HF MUK Bl # R M B T
BRIy UK. [ERBEY BED (WO, NHABRAREYAESY EYE, #EH
SEFYEREIR, BT T BA. (WO WEHESHATLEHEFHE, WHEkFHES



5 # EHEHE: BREASKPARFEMSEENS RIS RIEMTER 653

ERMEBETERNEM. ARMA+ A, WEESTHESSRMHE TR
KA AMNENZ BEHEER/NRET (WO PH I A 7E 1A i) 45k BT i 45 & 7 1,
AR &5 0 7 (L5 R R 4G R TE SR B B A AY . T T {4 Y TR AR 9 0k R O T T X 1l Y
m L, ARERGTREE, WEAEOBRE, W& AN EGRE, fKkERR,
BERER/D. BTSRRI SRS A K ERN RGBS SR,
BERER R RIS G I RSN T X — R, BRIMWIR KB LR I HEERE 5.
4.3 ABO, BIGH &N SR

ABO, B & i B F R Z WA KE N BOL™ WE K, M3k FEMMEERRT A
&, MHEFHRCENRERS TLEMAETEAG KD A MGERA, NEALEET
L. —8 ABO, BIEAMEMAMII TR 2 T GBVEMMEL (2e510,) . BOH
(CaSO4 ) #i#E4Ll, B ¥ RIUELAL, A RNHELLL; (HE, £ ZrSiO, Ml CaSO, B 1M
BTEANKERE; W, ENHHETFEMBAR, Ehaad [Zr-0)" B—1 =
TEE (ES), EaEET [CaOs)™ B—ASLHE. OBTHEHITUBSEREARE
OESGHBEEX. HTRENEZERSKEPEHETHREFEIME, Hit ABO,
BRARE NN RIEREEH, Ml TRAEMHEEERREN, ENMERER
WARMBACRE U AR, XEHXT Y HBALAEE. B 6 haREmeg R,

F2 —H ABO, HIAKKEEH

Table 2 Coordination structures of some ABQ4 crystals

B (C.n.) A (Cn) Structure Examples
4 4 Silica-like BeSQy4, AIPO4
6 CrvOq a-MnMoO4y
8 Scheelite CaWOy4, PbWO,4,NaBi(WQy4)2
Zircon YVO,
Anhydrite CaS04
12 Barytes BaSOq4
6 6 Rutile superstructure AlWQO,
Wolframite CdWOQy4, ZnWO4, FeWQ4
Wolframite(distorted) CuWO,
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Relationship between the Orientations of Tetrahedral [WO4J%~ in
Tungstate Crystals and Their Morphology

WANG Bu-Guo SHI Er-Wei ZHONG Wei-Zhuo YIN Zhi-Wen
(Shanghai Institute of Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

The relationship between the orientations of tetrahedral [WQO4]?~ in tungstate crystals with
the scheelite and wolframite structures such as CaWQ4, PbWO,, NaBi(WQy4),, CAWO,, ZnWO,
and FeWOQy,, which are all the important scintillation materials, and their morphology was studied
from the standpoint of crystal chemistry, and the formation mechanisms of their morphology were
analysed according to the structural orientations of tetrahedral [WQ,}?~ and the bonding energies
between {[WO4]?~ and metal ions [M?* ] during growth. It is shown that the morphology of
tungstates is related to the orientations of structural units [WO4]?>~ and [M—Og] or [M—Og] in
these crystals and similar to that of sulfates. The structural features of ABQ4 compounds were

compared, and the relationships between structures and growth habits discussed.

Key words tungstate crystals, scintillation materials, anion coordination polyhedra, crystal chem-

istry, morphology



