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Preparation of Microcrystalline Cellulose by using Sawdust
of Tropical Hardwood Nyatoh
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ABSTRACT

The saw dust of tropical hardwood, Nyatoh(Palaquium Spp.), was used as a raw material for the prepara-
tion of the high valued microcrystalline cellulose(MCC). Three pulping methods, soda pulping, Kraft
pulping, and acid-sulfite pulping were applied to obtain cellulose from the saw dust. The residual im-
purities were removed with the additional bleaching processes: (A) C10,—H,0,; (B) C10,—0s3; (C) Os.
For the acid treatment for MCC preparation, the H,SO4, with three concentration, 20%, 40%, 60% were
applied and the effects of H,SO4 concentration on the properties of MCC were evaluated. The results in-
dicated that the MCC obtained by acid-sulfite pulping followed with O3 treatment and 40% H>SOj4 treat-
ment showed less residual lignin, higher brightness and crystallinity than that of Avicel MCC.
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Table 2. Purifying Processes.

Pulping type Purifying process
(D Soda pulping
A ClOo, — H,0
@ Kraft pulping 27 e
i
B (D Soda pu pl.ng Cl0, — 0,
@ Kraft pulping
(D Kraft pulping o
@ Sulfite pulping ’
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Table 1. Pulping conditions of tropical wood sawdust.

Soda pulping Kraft pulping Acid-sulfite pulping
Effective alkali as Na,O (%) 14 14 14
Sulphidity (%) - 25 -
Liquor to wood ratio 5:1 5:1 5:1
Maximum temperature (‘C) 170 170 170
H factor 1689 1689 1689
Rising time (hrs) 0.5 0.5 0.5
Keeping time (hrs) 1.8 1.8 1.8
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Table 3. Conditions of purifying processes.
Chemicals pH Time(min) Temperature(C)
A ClO,, with Acetic acid 3 60 70
H,0, with NaOH 12 90 70
B ClO,, with Acetic acid 60 70
05 with Acetic acid 120 25
C O3 with Acetic acid 240 25
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Table 4. Chemical composition of Sawdust

Sawmill byproducts
Hot water extracts (%) 5.39
Alcohol-benzen extracts (%) 0.31
Ash (%) 0.63
Klason Lignin (%) 25.82
Holocellulose (%) 77.74
Cellulose (%) 79.11 (61.00)
Xylan (%) 19.24 (14.95)
Glucomannan (%) 1.65 (1.82)
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Table 5. Characteristic of Sawdust pulp after pulping

Soda pulping Kraft pulping Acid-sulfite pulping
Total yield (%) 41.96 40.56 41.10
Kappa No 37.05 26.10 61.11
Residual Lignin in Pulp (%) 5.44 3.83 8.98
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Fig. 1. The crystalline cellulose with a sulfuric acid consistency change.

Table 7. Crystallinity index obtained by using XRD

AD-20% A2)-20% AD-40% AD)-40% AD-60%  Avicel MCC
Crvstallin 7123 747 7381 69.46 77.67

rystatimity A®D)-60% B(D-40% B®-40% CD-40% C®-40% 77.9
Index (%)

74.96 78.45 75.95 72.05 80.69
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Fig. 3. FT-IR Spectrum of microcrystalline cellulose.
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