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NCC 38 33 X 18 &2 4F 4 3 (MCC) iR & BR K FE i
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FESh NCC-CA, NCC BRBRERfb X m it . B
10 g NCCEMINA Z OB, AR R 40
mL, WA EBEEBREAIGE, T 40CERKES
FLBE 3 h.

B 5 NCC-HEC,NCC BZ B Fmrtt B 10 ¢
NCCHEMMA=Z DO FBHRT, WA RN 60 ml Hi
NaOH1.5g. TERTHF 1 h, BAKKIE (2 ~
5%C) ) 30 min, MARE L5, Trk/KE RN
30 min, AR = 50°C , BB KB 8 h.

Hf: NCC-HPC,NCC EREZHENME. M 10 ¢
NCC¥BImMA =0 £k, i A BN BE 60 mL A
NaOH 1.5 g. FEBRTHAE 1L h, BAKKE (2~
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A M TR 80CT T4 48 h.
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LA R 2 B Nicolet 760 Fl #5371
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JEM-1010 & St FRME . S RABANRRH
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Fig. 1 FT-IR spectra of surface modified NCC samples
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Fig. 2 B3 C.NMR spectra of the modified samples
a) NCC-CA by propionylated; b) NCC-HEC by acetylated;
¢) NCC-HPC by acetylated
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Fig. 3 The magnification spectra of ** C-NMR of modified samples

AEEEEER EREHBRRETSEE.
7= 490 B B R BE 3 K, NCC I -2 B i R RE B
E;EMREEYRRELE RS EVER
BERRXETR EEZATEBTFENNTREH
LAY RRE
2.3 MEFHHES BN TEM R4iE

¥R HE S 89 NCC =9 5 R iy NCC T4
b BOCT THR 48 h. B B AR H R 15 A A FH 7
AR AE I FIR A, o B P I T T R (R B4 4 A
F(RFE ) . HHE 0.5 g HHMAREZ AR
A (450 mL), BR—ERBMBFIES. B
B EMHAEMEEE(AR D ARPIALUEY,
KRN NCC TRE , E@BFRE 240 min |5,
KIBREEE o8 &S B HEEH NCC, EE 4K
A EE,BEES 120 min 5, BT KR4
WBIBRENETR. WEIHRLOBEFR,
20 FENEETFRE - SHRBE(RRBKEAN
0.5%0) , FHE R 20 min, 0] 527 56K &
BB X EETRENSEDESBERD,
ZBE WS, S S B YK BB BLEA R
P LR 3 Mk v Jr B3t NCC #H 7 R BB G,
Al LR K ##E NCC By #hE .

Table 1 The re-dispersibility of NCC and modified NCC after desiceation

Samples Media Ultrasonic time {min) Dispersibility

NCC Deionized water 240 To agglomerate
NCC-CA  Weak acetic acid 120 Dispersible
NCC-HEC  Deionized water 120 Dispersible
NCC-HPC Deionized water 120 Dispersible

RTREMHRE NCC R EMB AT,
BEINERENEZERR, 4RO BRTHENE,
TH#)5 # TEM WER, S BB B B = B4 85
9 TEM B8 5 (JLE 4) .NCC B TEM [ H Tj 2 % Hl
B NCREBREERBER 2BFIHE,. B
#AT TEM REZE ) .

MEB 48 TEM BAATUUMEREHNN L
NCCERZMMARIAREAE XRATET
Bt ER ARMAEERES NCCRTZHA
ALk LS GO R YNz - 0pu- §: B 0p U E A
BRI AR FR L RIVRIBFT LB S, R
MR NCC EA AR TR, k2 EEam
F30~50mZEB.2NFrRETHERY
NCC A8 , A Lt 0 BRI BOL, Uk R
B EE A LE 30 ~ 50 nm 28] . P B3 F B X L
Fh M A NCC T REBME A LAT
LAiskEH A A#0E, T SR NCC 5 B0R R
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Fig. 4 The transmission electron microscope photographs of re-diopersion NCC and modified NCC samples

2.4 BEETA

MAE S B TCA 5 B (B 5a fi Sb) KR 2 W LA
R, BHERE NCCHREETHEEERE
5. EFEEES NCC ILEFHREREH(LE6)
A GEN NCC-CA, HBITHEE NCCHER
KER . ZEATNCCEFRBABEZEFKT
WHREA P, BH T NCCHRBEHE, £E L
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Fig. 5 The TG curves of NCC and modified NCC
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~ Table2 The degree of substitution and TGA data of surface -modified
NCC

Degree of Weight loss  Onset

Samples crystallinity D gree Of RT-150C  temperature
(%) substitutution (%) ()
NCC-CA 82 0.031 2.16 271.8
NCC-HEC 50 0.18 4.88 241.1
NCC-HPC 59 0.30 5.09 241.6
NCC 81 — 3.28 162.9

NCC-HEC

26(°)

Fig. 6 The X-may curves of NCC and medified NCC

NCC-HPC Hy# 413 8 5 NCC-CA M2
)R IF .NCC-CA 7E 150C RLRT & HAR L, T NCC-
HEC 5 NCC-HPC 7E 150C LIRT iR EHR B i K.
H NCC-CARY FF b P& f% 1R /¥ B B tENCC-HEC H

NCC-HPC MFHMRBER X BT HERER
B SHMR(E SO LEANBELIHE .

HEXD THREER, EEREE - 8K
SF BEE I1SOCUHRFEEARBEN R
B QAMRBTERTLTHS . HR NCC-HEC 5
NCC-HPC 7€ 150°CLART AR B & bk NCC-CA &,
X 7] 88 2 M F NCC-HEC B NCC-HPC B4 & & ¥
(% 2), BER K BE, B IR KK ;T
LT R BH. AF 2 hE T LUE H, NCC-HEC 5§
NCC-HPC WFFERBRERAF MR, HEMERK
F NCC-CAMTFTHREMEE XAURBALUTILEY
EEREE, Bl FEBEESFT NCCHEERER
WAER REEH—HPRN ERTREENHET
HEF NCCHERETHR, TERXHEE,NCC
REAWSTHEAHTRAMK, » THBESHE
B i . 2K B F NCC-HEC 5 NCC-HPC BB AL
E NCC-CA R, B FE— SR TEUNERE
AT B&. B 5 F A B # NCC-HEC B NCC-HPC
R BRELRRESERPHAEAZERT LR K
#H—E BN, WK, T NCC-CA MR8 & &
$ W NCC-HEC 5 NCC-HPC RE N4 F&
BEMEMR, ESEN A 1™ . B S BH A
Ffi% 38 BE 32 NCC-CA B .
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THE SURFACE MODIFICATION OF NANOCRYSTALLINE CELLULOSE

WANG Neng' , DING Enyong’, CHENG Rongshi'
(! The Institute of Polymer, South China University of Technology , Guangzhou 510640}
(* Key Laboratory of Cellulose and Lignocellulosics Chemistry , Guangzhou Institute of Chemistry ,
Chinese Academy of Science , Guangzhou 510650)

Abstract In order to improve the redisperisibility of nanocrystalline cellulose (NCC) particles, three grafted
reactions with acetylation , hydroxyethylation and hydroxypropylation, respectively were introduced to modify the NCC
particle surface. The most advantages of these three methods were that the reaction condition was simple and was
easily controlled, while the redispersibility of the resulting products was improved distinctly at the same time. The
properties of the modified NCC were characterized by FT-IR,"” C-NMR, TEM and TGA . The results showed that the
products of the modified NCC, after desiccation, could be dispersed again in the proper solvents to form stable
suspensions by ultrasonic treatments, and the diameter of the modified NCC particles did not increase clearly.
However, their thermal behaviors were different. The beginning decomposition temperature of the products that NCC
was surface modified via hydroxyethylation or hydroxypropylation , respectively, was distinctly lower than that of NCC
via acetylation, due to their low degree of crystallinity. ‘ :

~ Key words Nanocrystalline cellulose { NCC ), Surface modification, Redispersibility, ~Acetylation,
Hydroxyethylation, Hydroxypropylation



