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Abstract: The wet chemical method is an important technical synthesis that allows the
attainment of advanced ceramic powder with controlled size (from micron to nanometer scale) and
shape (such as powder, fibers, films, and monoliths), and with high reactivity and purity. Recent
research status of several commonly used wet chemical methods such as co-precipitation, sol-gel,
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solvothermal, spray pyrolysis, spray drying, and flame spray pyrolysis is expounded. The problems
that need to be solved urgently and future development trend of wet chemical method are also
summarized.

Keywords: Wet chemical method; Chemical precipitation; Solvent evaporation; Advanced
ceramic powders
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Table 1 Critical temperature (T¢) and pressure (P.) points of solvents commonly used in solvothermal synthesis
and the products that can be synthesized

Solvent T (°C) P. (MPa) Products that can be synthesized
H,0 374.1 22.1 Oxide, carbonate, silicate
CO; 31.2 7.4 Oxide, sulfide, selenide
Ammonia 132.3 11.3 Amide, imide, nitride
Ethanol 243 6.4 Oxide, sulfide, hydrolysis sensitive compounds
Methanol 240 8.0 Oxide, sulfide, hydrolysis sensitive compounds
Ethylene glycol 372 7.7 Oxide, sulfide, hydrolysis sensitive compounds
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Fig.1 Autoclaves used for the solvothermal synthesis: batch and continuous flow autoclavel®!
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Fig.3 Schematic diagram of a typical flame spray thermal devicel*’!
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