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ABSTRACT

Microcrystalline cellulose (MCC) was prepared from Miscanthus in this study. Two pulping methods,

soda pulping and alkaline sulfite pulping were applied as a pretreatment process. After pulping, two dif-

ferent bleaching processes such as ClO; treatment followed by H,O» treatment and O3 treatment followed

by H,O, treatment were carried out. Two concentration of H,SO4, 47% and 57% were applied to the puri-

fied Miscanthus cellulose as a acid hydrolysis process to make MCC. The crystallinity index and morpho-

logical properties of the produced MCC were evaluated with X-ray diffractometer and scanning electron

microscopy. The MCC originated from the soda pulping sample showed the higher crystallinity index

than that originated from the alkaline sulfite pulping sample. The two stages of treatmen twith Os and

H,0; resulted in the higher purified cellulose products.
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Fig. 1. Schematic diagram of MCC manufacturing
processes from Miscanthus

Soda Pulping Sulfite Pulping

Clo2-H202
Treatment

03-H202
Treatment

soda pulping Alkali sulfite Pulping(A.S)

Active Alkali (%) 13 18

Heating time to cooking temperature (min) 30 30

Cooking time at maximum temperature (min) 120 120

Maximum temperature (‘C) 163 163

Liquor ratio 5:1 5:1

Table 2. Conditions of purifying processes
Chemicals pH Time(min) Temperature(C)

ClO; with Acetic acid 3~4 90 70
Os withAcetic acid 3~4 60 25
H>0, with NaOH 11~12 90 70
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Table 3. Chemical composition of Miscanthus

Stem w.t%
Miscanthus

Cold water extracts (%) 6.3

Hot water extracts (%) 12.2
Alcohol-benzen extracts (%) 4.1
Ash (%) 0.06

Klason Lignin (%) 25.0
Holocellulose (%) 71.5
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ArhEwe NS AT A F AR ) 5 lignin

Table 4. Characteristic of Miscanthus pulp after
Soda pulping and Alkaline sulfite

pulping
Soda Alkali sulfite
pulping pulping
Total yield (%) 443 37.2
Kappa No 9.86 8.63
Lignin in Pulp (%) 1.45 1.23
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Table 5. Kappa No. of samples depending on the pulping types and the purifying processes

After pulping After 1st treatment After 2nd treatment
Soda A 9.86 1.95 1.66
pulping B 9.86 1.59 1.35
Alkali sulfite C 8.36 1.61 1.47
pulping D 8.36 1.53 1.22
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Fig. 2. XRD Pattern of (a) Standard MCC (Avicel), (b) A: ClO,—H;0; treatment after Soda pulping,
@D: A+H,;SO4 47% treatment, @: A+H,;SO4 57% treatment (¢) C: ClO,—H;0; after to Alkali
sulfite pulping, @: C+ H,SOs 47% treatment, @: C+ H,SO4 57% treatment.

Table 6. Crystallinity Index (%) of Standard MCC (Avicel), A: Cl0,—H,0O; treatment after Soda
pulping, ®: A+H,SO4 47% treatment, @: A+H,SO4 57% treatment, C: Cl1O,—H,O; after to
AlKali sulfite pulping, ®: C+ H,SO4 47% treatment, @: C+ H,SO4 57% treatment.

Standard MCC A

@ @ C &) @

Crystallinity Index (%) 77.90 68.69

72.61 72.39 64.28 66.71 69.11
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Fig. 3. Scanning Electron Microscope (SEM) of microcrystalline cellulose (MCC) ( A: ClO,—H;0;
treatment after Soda pulping, B: O;—H;0; treatment after Soda pulping, C: ClO,—H,0,
treatment after Alkaline sulfite pulping, D: O;—H;0, after Alkaline sulfite pulping bleaching)
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