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Fig. 1 Chemical structure of KGM and acetylation of KGM with acetic anhydride
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Fig. 2 Influence of ratio of ethanol/water solution on

degree of substitution
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Fig. 3 Influence of reaction time on degree of substitution
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Fig. 4  Influence of reaction temperature on degree of

substitution
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Fig. 5 Influence of concentration of catalyst on degree of

substitution

AT, 28 H B RN AN B0, B
AR AR IR TR B2 3, AR I A
PEAL TR R 1 ¥ A 0. 10 mol/L B, FLHAC
K 2. 89 {H 2 2k 25 1 T A A 700 R A I 1) VAR B
HEBCE R FRE T, i EEZ K i KCM 5 2%
P %) T T S 2 — TR R AR JBE 5 VR i PR
() B IE BL, MR IR () 38 0, SRR B n i, 44 &R
TR, B AL
2.2.5 KGM 5zttt fEOm: KEH R
5:5 JWETESA 2 h SO BE 75°C MEAFRIR B



73 ARG A 25 - g EOTRE R4 A H SROMTRR A it 114 ) 7 B L I A AR PRI 7 887

0. 10 mol/L {554, KGM 5 Z FR I 1) 1 b X B
REERZIRANE 6 By, INEIFATAL, 2 KGM 5 2
R & L Ay5:40 (g/mL) U S 2. 93, B
KGM 5 Z g by 3 i R TR R, 24 KGM 5
CTRIF I EE A 9: 40 (g/mlL) I, ANBE 4 H KGM
FTRRE , O ki KCM 5 2 FRit-& te i3 m,
MK S 1 KGM 47 AR N AR & rhoK St e 34,
RIS 7K &A= R g, BRI i) 2 B S B AR T, AT
fifi KCM B R R 1 B R EEREAR, DL 2 T L RR I g 7K
AR RN, AN RERI A ) KGM ST,

3.0
29r
2.8+
B2t
2.6r
2.5r
o
24 5:210 6:|40 7:;10 8:210
KGM/acetic anhydride ratio (g/mL)
Fig. 6  Influence of ratio of KGM/acetic anhydride on
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Fig. 7 FTIR spectra of KGM and KGM acetate
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Fig. 8 XRD curves of KGM and KGM acetate
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Fig. 10 TGA curves of KGM and KGM acetate
The heating rate was 10 K/min.
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Fig. 11 DSC thermograms of KGM and KGM acetate
The second heating process is presented ; The Heating rate was 10

K/min ; Arrows indicate glass transition points.
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Fig. 12 Loss angle §, storage modulus G’, and loss modulus
G" as a function of stress for a KGM acetate melt at 170°C (@

=1 rad/s)
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Fig. 13

Shear viscosity 71, storage modulus G’, and loss
modulus G” as a function of frequency for a KGM acetate melt at

170°C
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Fig. 14 Shear viscosity 7, storage modulus G', and loss

modulus G” as a function of temperature for a KGM acetate melt

at 1 rad/s
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Fig. 15 Creep recovery curves of KGM acetate at 170°C (
=1 rad/s)
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SYNTHESIS OF KONJAC GLUCOMANNAN ACETATE WITH HIGH DEGREE OF
SUBSTITUTION AND OF ITS RHEOLOGICAL AND THERMOPLASTIC PROPERTIES

LIN Xiaoyan, WU Qiang, LUO Xuegang, ZHANG Shun, LUO Xiaoqing
(School of Material Science and Engineering, Southwest University of Science and Technology, Mianyang 621010)

Abstract Konjac glucomannan acetate with high degree of substitution ( KGM acetate ) was synthesized by
reaction of konjac glucomannan (KGM ) and acetic anhydride catalyzed with concentrated sulphuric acid. The
influences of the reaction conditions on the degree of substitution ( DS) were investigated , and the optimum
ratio of ethanol/water, reaction time, reaction temperature , concentration of catalyst and ratio of KGM/acetic
anhydride were 5:5,2 h,759C ,0. 1 mol/L and 5:40 (g/mL) ,respectively ,under which the DS of product was
as high as 2. 93 and the molecular weight of KGM acetate was significantly lower than that of KGM. KGM and
KGM acetate were characterized by means of FTIR,XRD,SEM, TGA,DSC and rotary rheometer. The results
showed that the carbonyl (C = O) characteristic absorption peak of KGM acetate was much higher than that of
KGM. Most of the apparent morphology of KGM acetate was loose flocculent. KGM and its acetate both were
amorphous structure. The thermal stability of KGM acetate was lower than that of KGM ,and the decomposition
temperature of KGM and KGM acetate was 261. 1°C and 204. 6°C , respectively. Before undergoing thermal
decomposition, KGM acetate showed a glass transition temperature (T, )at about 128. 49°C ,but KGM did not.
The shear viscosity was very sensitive to temperature ,so that the processing flowability of KGM acetate can be
regulated easily by changing temperature.

Keywords KGM, KGM acetate, Thermoplastic, Rheological property





