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Abstract: Ultrasound treatment and alkali swelling were applied to activate microcrystalline cellulose (MCC) in order to improve
its reactivity performance. Changes in supramolecular structure and physical characteristics among MCC after activation were com-
pared. The influences of ultrasound treatment and alkali swelling on oxidation reactivity of MCC were investigated in the presence
of sodium periodate. The mechanism of the change of reactivity after activation was discussed. The results showed that the type of
MCC crystal was not changed and the size of crystalline was almost not changed after ultrasound treatment. However, after ultra-
sound treatment crystallinity of MCC was decreased and hydrogen bonds among MCC molecules were destroyed. MCC particles
were broken into small particles and the surface was damaged. These changes are attributed to the increases of accessibility and
specific surface area of MCC with an improvement on reactivity. The type of MCC crystal after alkali swelling was changed to the
mixture of types | and Il . The size of MCC crystal was decreased while specific surface area was increased remarkably through
decrystallization by alkali swelling. Furthermore, aldehyde content of dialdehyde cellulose (DAC) was improved from 71.3 % to
85.0 % and 88.8 % respectively by activation of ultrasound treatment and alkali swelling, indicating an improvement of regiose-
lective oxidation reactivity of MCC in the presence of sodium periodate.
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Table 1  Influence of activation on supramolecular structure of MCC

Bl X iy st 54 AR /N /nm SERE/ %o
samples methods of activation crystalline types crystal size crystallinity
MCC, AL PR untreated 1 4.915 62.42
MCC, 8 75 2 15 4k ultrasound treatment 1 4.957 61.36
MCCjy TRl 1 Bk 15 4k alkali activation I +1 2.355 61.84
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Fig.2  SEM micrographs of MCC and ultrasound treated MCC
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Table 2 Influences of activation on physical characteristics and reactivity of MCC

eI X T AL 18] - PRiAR/ EAHREBY (m - ") TRIKAE/ % 2L/ %
methods of activation time of treatment average particle size specific surface area walter retention value aldehyde content
K7 Ak untreated — 2.49 1.07 130.5 71.3
5 min 2.16 1.25 144.6 82.5
75 U A ultrasound treatment 10 min 2.08 1.47 157.0 85.0
15 min 2.09 1.45 168.4 81.7
20 min 2.12 1.37 175.2 77.4
B 3 Bk 15 4k alkali activation 24 h 1.99 1.61 140.5 88.8
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