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Growth mechanism of tetrapod ZnO whiskers
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Abstract: The growth rate at different growth stages of tetrapod ZnO was determined by the “time mark” experi-
ments and the morphologies formed under different conditions were examined by scanning electronic microscope.
The results show that the growth rate of tetrapod ZnO is controlled by spiral growth and its crystallization is via
VLS model. The condensation of tiny zinc droplets in zinc vapor is the key factor of the formation of tetrapod ZnO.
The growth steps are formed on the terminated faces as zinc diffuses outwards and the elongation of whiskers contin-

ues until zinc inside the droplets is depleted. VS crystallization, which has little effect on the elongation growth,

takes place on side faces of the whiskers and consequently makes the whiskers radius increase.
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Fig.1 Time marks on whiskers

(a) —Whisker with two marks; (b) —Whisker with three marks; (c¢) —Nonuniform whikers
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Table 1 Whiskers esrowth rate at different conditions

Experiment Tempfjrature/ B 111/' B 112/- B Mean of 1}.1 . 1112/ vﬂ/. B Source
No. C (Bme min"?)  (Boe min® Y (Mm * min™ ') (M * min™ 1)
1 950 12% 02 7.5 7.5 5.95 Experiment
2 950 8% 02 7.5 5.2 7.3 5.85 Experiment
3 950 Air Experiment
4 920 Air 5.75 Refs. [ 3, 4]
5 500 = 800 Air 6.29 Ref. [ 12]
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Table 2 Statistic of whiskers diameters

and corresponding length by experiments

Diameter/ Hm Length/ Mm
1.8 20
2.5 45
3,2 65
3.5 70
4.0 80
4.5 90
5.0 110

*3 OJCHR[3, 4] PR AUK EEADS M) HAR ST
Table 3 Statistic of diameters and corresponding
length from Refs.[ 3, 4]

T emperature/ Time/ Diameter/ Length/
Atmosphere
min Hm Hm
1.5 40
2.5 70
920 Air 20
3.5 80
4.5 100
°
26k = — Data of Refs.[3, 4]
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Fig.2 Relationship between

growth rate and whisker radius
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Fig. 3 Scheme of steps at whiskker

ZnO crystal growth direction

root at different growth stages
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Fig. 4 Developing tetrapod ZnO
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Fig. 5 Growth steps at whisker termination face

(a) —Emergence of growth step;

(b) —Disappearance of growth step
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Fig. 6 Growth steps at root of whisker under different supersaturations
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