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Fig.2  XPS spectroscopy of chitosan and PhCS

Molar ratio of phthaloyl anhydrate and glueopyranose units of CS equal to 3. 0: 1. 0. (a)absorbent of N,  (b)absorbent of C
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Table 1 ~ Preparation conditions of PhCS and their degrees (dso 0.01 1. 54, ds
of substitution 0. 26 1.81),
Sample Molar ratio* dsn dso ds
Ph CS1 0.33:1.0 0.25 0.01 0.26 ol e
Ph CS2 0.5:1.0 0. 26 0.16 0.42 3
Ph CS3 1.0:1.0 0.25 0. 60 0.85
Ph CS4 3.0:1.0  0.22 0.8  1.05 , O
Ph CS5 6.0:1.0 0.29 0.91 1.20 ( )
Ph CS6 9.0:1.0 0.25 1.20 1.45 P P
PhCS7  18.0:1.0  0.23  1.37  1.60 ( 0.07,
PhCS8  27.0:1.0  0.27 1.54 1.8l 0.21.
a) Molar ratio of phthaloyl anhydrate and glucopyranose s
units of CS
1.
2.2 PhCS , (2]
0.272 0. 398
DMSO 0.01
, (c¢) 2.
2 PhCS
Table 2 Critical concentration of PhCS in some solvents (mass fraction)
Sample PhCS1 PhCS2 PhCS3 PhCS4 PhCS5 PhCS6 PhCS7 PhCS8
in DCA(95% ) 0.15 0.15 0.15 0.15 0.16 0.16 0.16 0.17
in DMSO(100% ) 0.20 0. 20 0.20 0.21 0.20 0.21 0.21 0.21
in FA(98% ) 0.18 0.17 0.18 0.18 0.21 0.20 0. 20 0.20
3

Table 3  The influence of the degree of substitution and the size of substitution group on ¢* of lyotropic liquid

crystalline chitosan derivatives in DCA

The variation of degree of

The variation of the size

The variation of

Polymer substitution in oxygen of substitution group ¢” in DCA
phthaloyl chitosan 0.01 ~1.54 - 0.15~0.17
propionyl chitosan ! 0.21 ~0.94 - 0.15~0.15
cyanoethyl chitosan ') 0.36~1.21 - 0.12~0.13
ethylcyanoethyl cellulose '’ 0.272 ~0.398 - 0.37 ~0.38"
acylated chitosan "’ - acetyl to heptanoyl 0.15~0.22
hydroxypropyl chitosan ''*) - DME" from 0. 6 to 6.0 0.12~0.33

a)Acrylic acid was used as.solyent; b)degree of molar etherification which corresponds.to, the size of substitution group
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Room Temperature Synthesis and Lyotropic Liquid Crystalline Characterization
of Phthaloyl Chitosan*

Dong Yan-Ming Wu Yu-Song Wang Mian

( Department of Materials Science & State Key Laboratory for Physical Chemistry of Solid Surfaces, Xiamen University, Xiamen
361005)

Abstract  Phthaloyl chitosan, an important chitosan derivative, has been used in many fields especially as an
intermediate for further modification of chitosan. Several samples with different degree of substitution were syn-
thesized from completely deacetylated chitosan at room temperature. Only amic acid-chitosans were found in these
product instead of both amic acid-chitosan and imide-chitosan that were found at rigorous high temperature (more
than 130 “C) as reported by others. XPS was used to measure the degree of substitution. From the measurement, it
was shown that the substitution happened at either N atom or O atom of the glucosamine units. As the dosage of
phthaloyl anhydride changed, degree of substitution on N atom (dsx) remained almost unchange (0. 26 +0. 03)
while degree of substitution on O atom (dso) varied from 0. 01 to 1. 54. PhCS can dissolve in several common or-
ganic solvents such as DMSO, dichloroacetic acid (DCA ), formic acid (FA) etc and forms lyotropic mesophas-
es. Their critical concentrations ( ¢ ) were determined in some of the above solutions. The dso showed only slight

effects on ¢”. The results were consistent with previous studies on other systems of chitosan derivatives.
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