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Preparation and Characterization of Dialdehyde Nano-crystalline Cellulose
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Abstract: Nano-crystalline cellulose (NCC) was prepared through acid hydrolysis using dissolving pulp from hard wood,
and then oxidized with sodium periodate to generate dialdehyde NCC. Oxidizing reaction parameters such as dosage of so-
dium periodate, pH, reaction temperature to time were investigated in detail. The results show that the optimized reaction
conditions are as follows: sodium periodate to NCC mass ratio was 2, pH was 3, the reaction temperature was 40 C and
reaction time was 4 h, and then dialdehyde NCC with 73% of the content of aldehyde groups was obtained. The results of
characterizations with FTIR, XRD, AFM and the degree of polymerization (DP) show that dialdehyde NCC formed after
oxidation, crystallinity of both NCC and dialdehyde NCC changed compared with dissolving pulp cellulose. The NCC has
the rod structure and its size decreased after oxidization. The DP decreased significantly after hydrolysis and decreased fur-
ther after oxidization with sodium periodate.
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Fig. 1 Effect of sodium periodate dosage on the content of
aldehyde groups

o LR A 2o B P AR AL A A B PR T B C—Cs
SNy oy NV DR S N B Sy
e AP R A ) o 3 R B AR AT 4 R A R
) “RERESEAL” | AR TRk L JOK AT
AR g A % | LF R KRR, LR et 4
W o R N 5 NCC BT FEER 2 .

2.12 pH

RN Z pH 5004 R A AL BE L 24
DA Z pH BT, RN A RE , 55 kA1,
HAE AR R IE T R Z e, 255 S NCC
WL S T R, R, AN ST AR R A5 1R R AT,
TERRREN S NCC il 2 W 40 C %
REEFE] 3 h AT, BT RN R R pH XL
IFEIR , 45 a0 2 Bis. mE 2 Al S ik &
pH = 3 B, BERL S B, YU pH 1 IKHT, BARE
PR B AL 3 5, (AL R Al S R N, (A 2
558l ) v LR ek /L, T R B R B 2 R 2
pH 3 S B, RN AR R IR AN | S iR e A A
ik, H, ROWiAR R pH WS 3.

68

66

:\\C
o
1 64 F /\
b

62

60

pH

E 2 pHXEEEHNHM
Fig. 2 Effect of pH on the content of aldehyde groups
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Fig. 3 Effect of temperature on the content of aldehyde
groups
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Fig. 4 Effect of reaction time on the content of aldehyde
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Fig. 6 XRD patterns of different samples
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