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Preparation of Zn nanocrystals with different morphologies
by laser ablation

GUO Guang-sheng, GU Fubo, WANG Zhi-hua, LI Duo, GUO Hongyou
(Key Lab for Science and Technology of Controllable Chemical Reactions,
Ministry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Zn nanocrystals with different morphologies were prepared in the atmosphere of H, by laser heating gas- evaporation
method with 100 W CO, laser. The laser target was made of Zn particles or the powder of Zn( Ac),*2H,0. The Zn nanocrystals
were characterized by XRD, TEM, ED and EDTA complexo-metrictitration. The mechanism of reaction was discussed. The exper
imental results show that the process parameters such as the kind of target, reaction pressure, the sorts and rate of airflow affect the

shape and the size of nanocrystals. Different nanocrystals with all kinds of characters can be obtained by changing the process pa-

rameters. As a result, the controllable preparation of Zn nanocrystals can be reached.
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Table 1 Experimental conditions and parts of results

Rate of gas/ SIM

Sample No. Pressure/ kPa Time/ s Temperature/ ‘C Color
N, H, Ar 0,
71 10 0.3 0.5 0 0 900 768 Black
72 20 0.3 1.0 0 0 1140 760 Black
73 80 0.3 2.0 0 0 1260 745 Black
74 20 0.3 0 1.0 0 480 783 Grey
Cl 20 0.3 0.5 0 0 600 758 Dark grey
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Fig.1 TEM photographs of Zn nanocrystals
(a) —Sample Z1; (b) —Sample Z2; (c) —Sample Z3; (d) —Sample C1
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Fig.2 SAED pattern of Zn nanoparticles
(a) —Sample Z2; (b) —Sample C1
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Fig. 3 XRD patterns of nanoparticles

(a) —In H,, Zn particle; (b) —In Ar, Zn particle;
c) —In Hy, Zn(Ac),°2H,0; (d) —In Oy, Zn particle
() p
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Fig. 4 Effect of airflow on content of
Zn in products
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