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Chemical Composition of Rice Hull and Morphological
Properties of Rice Hull Fibers
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ABSTRACT

The rice hull could be the one of the most abundant agricultural waste in Korea. Since the efficient
utilization of agricultural waste or byproducts of food industry would be critical for the sustainable
growth, this study conducted the investigation of the chemical composition and the morphological
properties of rice hull and rice hull fiber.

It was found that there was big difference between the outer surface and the inner surface in the chemical
composition and the morphological properties. Expecially, the outer surface showed the rugged patterns
in which most of'silica of rice hull existed. Little or no silica was found in the inner surface and rice hull
fiber. The average fiber length of rice hull fiber was 0.45mm which was shorter than that of hardwood
fiber. Rice hull fiber showed a round long shape which is typical shape of non-wood fibers
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Table 1. Operating conditions of 1HNMRSpectmscopy

for Sugars
IH-NMR
Model Bruker, AVACE NMR
Spectrometer(500 MHz)
Solvent D20
Pulse 11 psec
Delat between pulse 10s
Acquisition time 2.73sec
Sweep width 10ppm
Center of spectrum 4.5ppm
Temperature 295.6k
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TS JO}Oﬂ 'H NMR Spectroscopy 4]
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Table 2. Chemical composition of Rice Hull
w.t %
Cold water Hot water Alcohol-benzen Klason
Sample Ash ..
extract extract extract Lignin
Rice Hull 3.25 5.93 2.1 13.12 24.98
13% o4 th2 MEAEDA w5 AR & 24S WAL, Mo fast PEEA) g
2 HgR PAE g e vk Ao mRo] JudgERes F FRIAWES
GA F BRASEOA THALS 2] EASHA ok Ao Az
stel £ AT ME A55E L oE 25 S o et aias
5ol Ao ARE ssRaste] NMRE g, ¢ 32 7| EHI 0]He] S #E
el 24g Wk Sol, Anomeric 549 27 o] Wejabael B4 Hrlskn B3], E
13g Hislol 9YR § 2ET, AURA ofF 3} oo FejH SAW AN TR T
Hlweo] FES 2otk AR 28] F A0lF  HEAS BWAel7] $iste] SEMEDSE E sl
o At Tl ES Tt Aegre sl waA T gEskich Fig 2,004 2 4= gl%o] A2 Y
st fZol ALR2o)A furfurals AA S &= wjele FEE /I Qs vk Qjue &F
H EE RS el BASTE? o]  mEw ga] FHFoR WdH AN BHS 7
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B-glucose

a-glucose
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Fig. 1 NMR spectrum of the carbohydrates in rice
hull
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(b) Outer surface of rice hull
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Fig. 2. Scanning electron micrographs of the outer surface and the inner surface of rice hull

Table 3. Weight percentages of the element concentration from EDS measurement of various samples.

Weight %
Element Rice huﬂll ash600 Outer Surface of Inner Surface of Surface of Rice
C Rice hull Rice hull hull fiber
Si 28.4 29.7 0.5 -
(0] 459 53.0 44.8 29.4
K 1.5 0.6 0.3 -
Ca 1.6 - 0.3 1.9
Mn 0.5 - - -
Mg 0.2 - - -
C 21.8 16.6 53.0 68.7
Totals 100 100 100 100




Fig.3. Scanning electron micrographs of rice hull fiber
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Table 4. Morphological properties of rice hull fiber.

Rice Hull Fiber

Average length

44
(weighted in length) Tum
Width 18.5um

Coarseness 0.104 (mg/mm)

Fine elements

0,
(% in length) 26.80%
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