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Evaluation of fiberization of rice hull by autohydrolysis conditons
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Abstract : In the present study, effects of autohydrolysis treatment on the properties of rice hull were investigated. Two
temperature condition such as 160C and 180°C and thee treatment time such as 15 min, 30 min and 45 min were applied
for autohydrolysis treatment. The pH of extract after autohydrolysis treatment decreased as increasing of the temperature
and the treatment time. The ash content and the lignin content of rice hull were not decreased by the autohydrolysis
treatment. The structure of rice hull after autohydrolysis treatment became more weak, the better efficiency of the
fiberization with PFI-Mill was shown for the authohydrolysis treated rice hull with the higher temperature and the longer

treatment time.
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Fig. 1. Autohydrolysis conditions for rice hull.
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Table 1. Chemical compositions of rice hull.

Table 2. Concentration of extract according to the autohydrolysis

(w.t %) conditions.
Rice Hull Temperature(C) Time(min) Concentration(%)
Cold water extracts 2.54 15 1.75
Hot water extracts 6.49 160 30 243
Alcohol-benzen extracts 0.59 45 3.46
Ash 13.7 15 4.96
Klason Lignin 23.45 180 30 5.02
45 5.83
6 -
5 | 30
g a g 28 -
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Fig. 2. pH changes of extract depending on the autohydrolysis
conditions.
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Fig. 3. Lignin contents in solid fraction after 180°C autohydrolysis
treatment depending on the autohydrolysis time.
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Fig. 4. Ash in solid fraction after autohydrolysis treatment
depending on the autohydrolysis time.
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Fig. 5. Scanning electron micrograph image of rice hull outer
surface(x50).
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Fig. 6. Scanning electron micrograph image of rice hull outer surface after autohydrolysis treatment (x50) (a) After autohydrolysis
treatment at 160 C/15min, (b) After autohydrolysis treatment at 160C/45min, (c) After autohydrolysis treatment at 180C/15min,

(d) After autohydrolysis treatment at 180°C/45min.
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Table 3. Classification after PFI mill treatment.

Temperature('C) | Time(min) | Flake(%) | Fiber(%) | Fines(%)
160 45 39.41 2.65 57.94
180 45 38.34 10.57 51.09

(b)

Fig. 7. Scanning electron micrograph image of rice hull fiber
after PFI mill treatment (x200) (a) After autohydrolysis
treatment at 160C/45min, (b) After autohydrolysis treatment
at 180°C/45min.
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Fig. 8. Ash content in rice hull fiber fraction after PFI mill
treatment depending on the autohydrolysis conditions.
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