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Adsorption Behavior of Ball-milled Chitosan in LIOH Solution
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Abstract: Chitosan was ball milled by a planetary ball mill, and the effects of temperature and concentration of LiOH aqueous solution on
the adsorption of chitosan in LiOH aqueous solution were studied and characterized by FT-IR spectra and XPRD spectra. The deacetylation
degree of chitosan had no change, while the molecular weight of chitosan gradually declined during ball milling. Swelling degree of ball-milled
chitosan in LiOH aqueous solution was all higher than that of the native chitosan in LiOH aqueous solution, which illustrated that ball milling
treatment could promote the absorption of chitosan in LiOH aqueous solution. The solution temperature and concentration of LiOH aqueous
solution had a significant influence on the swelling degree of chitosan and the swelling degree of ball-milled chitosan at 5 “C in 4.8wt% LiOH
aqueous solution was the highest, which had no significant difference with swelling degree of chitosan in 4.8wt% LiOH solution by
freezing-blasting. It illustrated that adsorption of ball-milled chitosan in low-temperature LiOH aqueous solution could also achieve the same
effect of dissolution without tedious process of freezing-blasting. XPRD spectra and FT-IR spectra indicated that LiOH destroyed the crystal
structure of chitosan and reacted with the acetyl and the hydroxyl groups of chitosan during the swelling process of LiOH solution.
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Table 1 Effects of ball milling treatment on the structure of

chitosan
AR /h BLTBLE /Y% M/(g/mol)
0 95.46+1.38 6.06x10°£137.38
2 94.10+1.91 5.84x10°£127.56
4 94.060.55 5.54x10°£195.60
6 93.54+0.20 5.32x10°131.06
8 92.77+1.45 5.10x10°£129.40
11 93.58+1.40 4.82x10°£173.37
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Table 2 Swelling degree of ball milling chitosan at different temperatures

R 1) /h s
25°C 15°C 10 °C 5°C R
0 10.73+1.17° 10.40+3.33° 12.1142.06° 14.13+1.41%® 19.59+2.12°
2 12.10£0.29° 11.7122.54% 15.11£1.72° 21.68+1.15° 21.81+1.44°
4 13.59+1.56% 13.47+2.24% 15.52+1.85" 23.28+2.15° 21.83+3.80°
6 14.79+2.16* 17.38+1.52 17.74+0.76% 24.30+1.46° 21.84£1.14
8 15.65+1.03* 16.95+0.50* 23.79+6.86% 22.63£1.19* 23.20+3.31°
11 13.20+1.58 16.98+2.36° 19.83+2.71%® 21.39+2.36° 20.05+4.04°

E: FI—ATAR N EFERTEREE (p0.05).
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Table 3 Effects of LiOH concentration on the absorption of chitosan in LiOH solution

P SENATRE /Y%
2.4 3.6 4.8 6
0 5.66+0.04¢ 7.44+0.75° 10.40+1.33° 8.10£0.84°
2 6.8520.14° 8.53+1.16 21.68+1.15° 8.91+2.11°
4 5.97+0.65° 8.91+0.57° 23.28+2.15° 8.07+0.99"
6 6.70+0.99 7.90+0.49" 24.30+1.46" 9.37+1.51°
8 7.7640.31° 8.87+0.79" 22.63+1.19° 7.71+£0.47°
11 7.30+0.51° 9.76+0.87° 21.39+2.36° 9.01+1.52°

E: R—ARR N EFERTEFEE (p<0.05).
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Fig.1 FT-IR spectra of chitosan and swollen chitosan in 4.8%
LiOH aqueous solution
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Fig.2 XRPD spectra of LiOH, chitosan and swollen chitosan in
4.8% LiOH aqueous solution
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