Journal of the Korean Crystal Growth and Crystal Technology p-ISSN 1225-1429
Vol. 33, No. 1 (2023) 15-21 e-ISSN 2234-5078
https://doi.org/10.6111/JKCGCT.2023.33.1.015

A study on the zinc oxide crystalline powder synthesized by zinc chloride
solution and sodium-based alkali precipitants
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Abstract To prepare zinc oxide powder, three types of sodium-based alkali precipitants such as NaOH, Na,CO;, NaOH/
NaHCO; were compared to the differences in the manufacturing process of zinc oxide powder from zinc precipitate
products like intermediates with the consideration of thermodynamic reaction. The prepared zinc precipitate products by the
reaction with the sodium-based alkali precipitant were confirmed to respectively hydroxy zinc chloride (Zns(OH)sCl,-H,0)
and zinc carbonate hydroxide (Zns(OH)(CO,),"H,0) from XRD analysis. Zinc oxide particles were compared in heat
treatment at 800°C according to sodium-based alkali precipitants. The mixed NaOH and NaHCO, of alkali precipitant
reaction was contributed to synthesize the more uniform zinc oxide particles.
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Fig. 1. Experimental procedure of synthesis of ZnO from ZnCl,
solution related with various sodium based alkali precipitants.
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Fig. 2. Thermal behavior of degradation on intermediate as a function of (a) NaOH, and (b) Na,CO; and NaOH/NaHCO; alkali agents.

Table 1

Weight loss according to 3 reactions
(a) ZnCl, + 2NaOH reaction (b) ZnCl, + Na,CO; reaction (¢) ZnCl, + NaOH + NaHCO,; reaction
Temperature (°C) Mass (%) Temperature (°C) Mass (%) Temperature (°C) Mass (%)
109 18.9 201 3.0 97 10.7
158 3.1 262 20.3 261 20.8
172 2.0 998 4.4 998 43
949 7.9 RT~998 27.7 RT~998 35.8

RT~949 31.9
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Fig. 3. X-ray diffraction results of powders obtained from reac-
tion with NaOH; (a) precipitation product, (b) calcined at 400°C,
and (c) calcined at 800°C.
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Fig. 4. X-ray diffraction results of powders obtained from reac-
tion with Na,CO;; (a) precipitation product, (b) calcined at 400°C,
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Fig. 5. X-ray diffraction results of powders obtained from reac-
tion with NaOH/NaHCO;; (a) precipitation product, (b) calcined
at 400°C, and (c) calcined at 800°C.
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