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Studies on Ceramic Powder Fabrication from Rice Phytoliths.
II. Obtaining Amorphous Silica Powder by Acid Treatments.
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ABSTRACT Using rice husks pulverized by rotating knife cutter, the raw rice husk powder was solution
treated by nitric and hydrochloric acids in order to separate phytolith from organic constituents. Because of the
strong resistance of organic components of rice husk to acids, the raw powder had to be boiled in concentrated
acids up to 300 min. By boiling in nitric acid for 60~-120 min, all organic components were resolved while
amorphous silica powder of about 20 nm in size and of higher than 99.8% in purity was left behind. Inferior
to the nitric acid, hydrochloric acid was not able to resolve organic component completely leaving unresolved
matter of about 40% by weight even after 300 min of boiling. From the acid treatments and impurity analyses,
it is considered that most of metallic elements in rice husks are combined to organic components that are easi-

ly soluble to acids.
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Fig. 1. Schematic diagram of acid treatment appa-
ratus.
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Fig. 2. Amount of residue of rice husk after HNO,
treatment and burning at 500°C for 10 h in air.
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Fig. 3.. Amount of residue of rice husk after HCI treat-
ment and burning at 500°C for 10 h in air.

Fig. 4. Scanning electron micrographs of rice husks after treatment with concentrated HNO, for; (a) 0 min, (b) 10

min, (c) 60 min and (d) 300 min.

Journal of Korean Powder Metallurgy Institute



We] FRARYE AR Rz B AT : 15

Fig. 5. Scanning electron micrographs of rice husks after treatment with concentrated HCI for; (a) 0 min, (b) 60

min, {¢) 120 min and (d) 300 min.
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Fig. 6. X-ray diffraction patterms of rice husks after
treatment with concentrated HNO, for; (a) untreated,
() 0 min, (¢) 10 min, (d) 30 min, (¢) 60 min, (f) 120
min, (g) 180 min and (h) 300 min.
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Fig. 7. X-ray diffraction patterns of rice husks after
treatment with concentrated HCI for; (a) untreated, (b)
0 min, (c) 10 min, (d) 30 min, (¢) 60 min, (f) 120 min,
(g) 180 min and (h) 300 min.
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Fig. 8. (a) TEM photograph (bar: 20 nm) and (b) micro x-ray diffraction pattern of dried phytoliths after acid treat-

ment with concentrated HNO, for 120 min.

Table 1. Inorganic impurities in rice silicas after burn-
ing at 500°C for 10 h in air; raw rice husk and after
treatment with conc. HCI for 300 min and with conc.
HNO, for 120 min,

(Unit: wt.%)
Elements Raw Conc. HCl Conc. HNO,
500C 500C 500C
K.0 3.01 0.012
Ca0 1301 0.0139 o
MgO 0.3316 0.0135 0.0083
MnO, 0.284 0.0057 00048
ALO, 0.1133 0.0755 0.0566
Fe,0, 0.071 0.0142 o oose
Na,0 0.048 0.0133 0-0133
Zn0 0.024 0.0024 0,001
Cu0 0.0075 0.0023 0.002
TiO, 0.0027 0.0045 :
sum 7.4268% 0.1713% 0.124%
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