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In order to clerily adsorption and reaction on the fine ZnQO particle surfaces in the atmosphere,

the heating desorption analysis of the particles,

which had previcously adsorbed CO: gas or COz

gas containing water, was carried out using FID and TCD gas chromatography. The prism-like
and the needle-like ZnQ fine particles were synthesized by gas phase oxidation of zinc vapor.
The effects of water vapor and of the surface crystal structure of these particles were examined,
and the reaction of COz gas with HaO adsorbed on the crystal surface was studied.
The results revealed that adsorption of Ha( on the ZnQ surface gave great influence upon the

reaction with COz in the atmosphere.

It was concluded that a thin layer of hydrozincite or smithsonite, depending upon the degree of
stabilization of crystal surface, was probably formed.
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Fig. 1 Electoron micrographs of Zn0Q f{ine
particles.

(a}) Prism-like, (b) Needle-like

Fig. 2 Schematic diagram of CO: analyzer.
1: Sample tube, 2: Heater, 3:Three way
cock, 4 : Unibeads colum, 5 : Bypass, 6 : Ther-
mostat, 7 : Ni catalyst, 8 : FID, 9: Recorder
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Fig. 8 Schematic diagram of analyzer of H:O-
CQO: mixture or H:0.
1: Sample tube, 2: Heater, 3:Three way
cock, 4:Porapak Q, 5: Bypass, 6 : Thermo-
stat, 7: TCD, 8 : Recorder
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Fig. 4 Releasing curves of CO: adsorbed on
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Fig. 5 Relation between amount of adsorbed CQO: on the
ZnO particles and adsorption times.
B : Prism-like, peaks near 80°C
7 Prism-like, pealks near 330°C
A : Needle-like, peaks near 80°C
& 1 Needle-like, peaks near 330°C
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Fig. 6 Products phase at various pressure of CO: and various temperature.
Products were formed by reaction of ZnO particles with COz containing

saturated water vapor,

X : The hasic zinc carbonate which has the composition ratio of 1:2

between COz and 0,

H : Hydrozincite Zns (COs):(OH)s.

R : The basic zinc carbonate ZnCO; (OH): which has same the composition
ratio of metal, HeO and CO: and the same X-ray diffraction paitern

as Rosasite (Zn, Cu) COs (O,

3 : Smithsonite ZnCO;.
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Fig. 7 Releasing curves of Hs0-CO: mixture
of the surface products on the ZnQ particles
stood for 8 months and a year in contact with
atmosphere,
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Fig. 8 COsreleasing curves of the surface pro-
ducts on the ZnO particles.
(a) Prism-like, (b)) Needle-like
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