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A Study on Chemical Modification Effect of
Papermaking Fiber by Cyanoethylation™

Se-Young Yoon*? - Byoung-Muk Jo* - Jung-Soo Oh*?

ABSTRACT

Since there are three hydroxyl groups on each anhydroglucose ring of the cellulose, the renewable
resources, we can get various functional papers by the chemical modification of cellulose.

The reactior} involving the introduction of the f-cyanoethyl(-CH,-CH,~CN) group into organic sub-
stances containing reactive hydrogen atoms is known as cyanoethylation.

Cellulose reacts with acrylonitrile in the presence of strong alkalis in a typical manner of prima-
ry and secondary alcohols to form cyanoethyl ethers. In cyanoethylation, important factors of reac-
tion are temperature, concentration of the NaOH, and addition rate of acrylronitrile.

FT-1R spectra of cyanoethyl group was confirmed at 2250cm™, which corresponds the introduction
of aliphatic nitrile group. Effect of cyanoethyl DS(dgree of substitution) on strength properties was
resulted that cvanoethylated BKP of DS0.04 appeared to be the best choice for overall strength prop-
erties. Also, excellent thermal stability in aging charateristics was obtained.

Keywords © Functional papers. chemical modification, cyanoethyl cellulose. heat stability,
strength properties
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Table 1. Typical celgar pulp quality values in initial CSF.

Index Burst Index Tear Index Breaking Bulk Index Opacity
- (kPa - m¥/g) {(mN - m¥%g) Length{m) (cm®/g) (%)
BKP 2.6 16 5074 1.80 74.0
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Fig. 2. Effect of NaOH concentration on the
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Degree of substitution

Fig. 4. Effect of the temperature during reac-
tion on the degree of substitution.,
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Table 2. Effect of between the degree of substitution and strength properties by cyancethylation.

DS Breaking length Burst index Fording endurance Tear index
(km) (kPa - m%/g) (Times) (mN - m¥g)
0 7.54 4.19 770 109.75
(.03 7.54 4.79 1039 99.85
0.04 7.69 4.76 1528 99.24
0.06 7.58 4.71 1359 96.60
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Table 3. Effect of aging of untreated and cyanoethvlated BKP handsheet at 175C. 24hr. on the

physical properties of the paper.

. Breaking length Burst index Tear index .
DS ) . b Remark™
(km) (kPa » m*/g! (mN - m¥/g}
0 3.1 1.89 26.3 60% .
0.03 4.3 1.98 255
0.04 5.0 2 16 25.2
0.06 4.6 1.85 25.4

*1 Diminision rates of breaking length after aging at 175C. 24hr.
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Photo. 1. Scanning electron microscopy of the
untreated BKP sheet. .
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Photno. 2. Scanning electron microscopy of cya-
noethylated BKP sheet {DS 0.04),



Photo. 3. Scanning electron microscopy of
untreated BKP heet after 24hr aging
at 175¢C.
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Photo. 4. Scanning electron microscopy of the
cyanoethylated BKP sheet after 24hr
aging at 175 (DS 0.04).
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