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Table 1 Growth face, distance d value and percentage of

crystal plane area u of (101) and (011) crystal

plane slab model
(101) slab (011) slab

(hkl) d/nm % (hkl) d/nm %
(001) 0.588 24.25 001) 0.570 24.68
(001) 0.588 24.25 (001) 0.570 24.68
(100) 0.951 15.00 (010) 0.929 15.02
(100) 0.951 15.00 (010) 0.929 15.02
(010) 1.326 10.75 (100) 1.370 10.09
(010) 1.326 10.75 (100) 1.370 10.09

(110) 1.647 0.21

(110) 16.47 0.21

Fz 2 (110)F1 (110) BT slab REWE K. 4 BN R E @R
7 tbu
Table 2 Growth face, distance d value and percentage of

crystal plane area u of (110) and (110) crystal

plane slab model

(110) slab (110) slab

hkl d/nm 1% (hkl) d/nm ul%
(001) 7.55 21.11  (001) 6.30 23.35
(00T) 7.55 2111 (00T) 6.30 23.35
(010) 9.53 16.59 (100) 9.53 15.30
(010) 9.53 16.59  (100) 9.53 15.30
(100) 13.01 12.07 (010) 13.01 11.14
(100) 13.01 12.07  (010) 13.01 11.14
(110) 16.04 0.23  (@110) 16.04 0.21
(110) 16.04 0.23  (110) 16.04 0.21

% 3 BFDH EN+E M slab fH2 AR EFL . (KT
B mEE

Table 3 Surface area, volume, relative surface/volume ratio

teRmE

and number of plane of slab models by BFDH
method

(hkl) S/nm’ V/nm®  S/V (nm')  plane number
(T01) slab 20.8095 5.9365  3.5053 4
(0T1) slab 20.6314 5.8025  3.5556 6
(110) slab 23.4921 7.4896  3.1366 6
(110) slab 212379 6.2458  3.4003 6

Kl 8 il BEDH TN #T WOs i >
Fig.8 Crystal morphology of WO; predicted by BFDH model

#%& 4 BFDHEN A WOs M@ ESH
Table 4 Crystal plane parameter of WO; predicted by BFDH

method

(hkl) dp/nm d/mm /%

(001) 0.769 1.302 16.86
(001) 0.769 1.302 16.86
(010) 0.754 1.326 16.79
(010) 0.754 1.326 16.79
(100) 0.730 1.370 15.98
(100) 0.730 1.370 15.98
(101) 0.533 1.875 0.37
(101) 0.533 1.875 037

K9 WOs ) SEM 5
Fig.9 SEM image of WO3
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1) (110) 4, T 5 g 2 A0 2 T Ae A0 2 e K i), R W
PL(110) 5 11 0 352 5 BR TfT N, WO Sk RE BIR A Fa e
PERR 225 ThT (0T 1) v T 1) A58 R 2 AR5 10 R 4 2 B /N 1T
FKUILL(O0T1) S 1A FEE RN, WO, fh A pE AR
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Abstract: The vacuum slab models (crystal structure models) of crystal planes (011), (101), (110) and (110) in WOj; crystal were
calculated by the molecular simulation software Material Studio7.0, and the total energy, surface energy and electronic structure were
calculated by CASTEP program. Using the Morphology program, the growth habits of WOj5 crystal and the slab model of each crystal plane
were predicted by BFDH rule. The results of calculation show that the energy stability of WOs crystal is poor in the process of crystal
growth when plane (110) is the main unfolded, while the energy state of the WO; crystal is stable when plane (011) is the main unfolded.
The front valence electron of plane (110) with the smallest Fermi energy is not active, and there is relative stability of electronic structure
dynamics. The front valence electron of plane (110) with the highest Fermi energy is active, which means there is an activity point on this
plane that can be bonded to crystal growth matrix. The slab model of plane (011) has the smallest minimum energy region width and the
largest state density peak value, which indicates the inner electron is relatively stable. The predicted results of the BFDH rule show that the
growth habit of the WO; crystal is consist with the slab model, which tends to grow to cubic crystal. In addition, the most important growth
planes in WOs crystal are (001) and (0071).

Key words: WOs; crystal habit prediction; density of states; growth habit
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