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8 Frdgzexo Y APAHS S =EFAF USV), HAE AAAAASF (GD) ¢ AAAFA
AF(CoZ Yeldo] o5 & M2 vadtil, A& 20 g dEetolale F2334E
nRv 2R AFE ZAEET. AR AE =29 A~ £ Avicel PH-101, Sigmacell 100 @ Solka
Floc BW-300 5& Axal ¢lo] AH239 1L, acelluloser EAES o] 43 7[435 S3lo AA
Azt AAF F 353to] ARsldn. 494022 AA2Ex] g AEZ229 Crl g2
ISVl A@aAzE o, AX dgzexe] Ao CaEF ISV AaBA7 38 .
E% Langmuirg &2 023 e dEgtolAde F2setneE ddt. od AxdE 7139
A%, A5z oz A AEetolAe] HslEoe] A9 Cgt & ISV &3ty avt, AXE
A e A9el 1A e e g gE2HL HAFEr

Abstract : In determining the crystallinity of cellulose, the three different methods were chosen. The
parameters from each experiment i. e.,, the iodine sorption value (ISV), the percent crystallinity in-
dex (Crl) and the correlation crystallinity index (C,), were correlated with each other to find relatio-
nships. The dependence of affinity on the crystallinity of cellulase was studied also. The cellulose sa-
mples used were Avicel PH-101, Sigmacell 100, Solka Floc BW-300 and o-celluose. Among them, a-
cellulose was hydrolyzed in the presence of cellulase for various periods of time. The untreated cellu-
lose samples showed a good linear relationship between the Crl and ISV. On the other hand, the pre-
treated a-cellulose residures showed a good correlation between the C. and ISV rather than that bet-
ween Crl and ISV. The affinity of cellulase to pretreated celluloses depended preferably on the values
of C. and ISV comparing with the negligible dependence on the crystallinity parameters of the unt-
reated cellulose.
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Fig. 1. Typical x-ray diffraction pattern of microcrys-
talline cellulose.
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Fig. 2. X-ray diffractograms of crystalline and amor-
phous standards. (A) Crystalline cellulose, Avicel
PH-101 ; (B) Sample cellulose ; (C) Amorphous cel-
lulose, phosphoic acid-regenerated cellulose.
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Fig. 4. Correlation between percent crystallinity index
(CrD) and iodine sorption value (ISV) for various cel-
luloses. (M) Solka Floc BW-300: (@) Sigmacell
type 100 ; (7)) Avicel PH-101. Ezymatic pretreated
a-cellulose, enzymatic hydrolysis time : () Oh:
(A) 6hs (Aa) 24h: (D) 48h.

Table 1. Crystallinities of Celluloses Determined by Various Methods

Crystallinity Solka Floc  Sigmacell Avicel a-cellulose
BW-300 type 100 PH-101 0 h* 6 h* 24 h* 48 h*
ISV 1974 1745 89.8 135.6 120.6 100.8 86.1
Crl 66.7 68.5 85.3 816 80.1 81.2 82.3
C. 0.62 0.39 1.00 0.64 0.77 0.86 0.97

* Enzymatic pretreated time.
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Fig. 5. Relationship between correlation crystallinity
index (C.) and iodine sorption value (ISV) for va-
rious celluloses. Symbols are the same as in Fig. 4.
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Table 2. Langmuir Adsorption Parameters on Various Cellulosic Adsorbents at 30 C

Solka Floc

Parameter Sigmacell Avicel a-cellulose
BW-300 type 100 PH-101 0h* 6 h* 24 h* 48 h*
Anix 50.0 46.8 43.1 27.7 26.5 244 20.3
K 1.7 23 3.2 34 38 43 6.2
* Enzymatic pretreated time.
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Fig. 6. Plots of E/A vs. E at 30 C. Symbols are the
same as in Fig. 4.
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Fig. 7. Correlation between in K and crystallinity of cellulose at 30 . () Correlation crystallinity index(C.) :
(O percent crystallinity index (CrI) ; (A) iodine sorption value (ISV). (A) Solka Floc BW-300, Sigmacell
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