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Scheme 1 The sketch of polycondensations between half-generation and whole-generation PAMAM dendrimer
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Fig. 1 The whole ESCA scanning of polycondensations

between half-generation and whole-generation PAMAM

dendrimer
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Fig. 2 The C,, fit graph of polycondensations between half-

generation  and  whole-generation PAMAM  dendrimer
[PAMAM(G2.0+1.5,1:1)]

Table I  The C,, fit table of polycondensations between half-generation
and whole-generation PAMAM dendrimer { PAMAM(G2.0+1,5,1:1)]

Valence Peak Height Area of Area
of Gy, place of peak peak percentage
(%)
—C00— 289.3 2 1 0.0
—CON— 288.0 1637 2920 16.63
—OCH, 286.9 834 1581 7.38
—eN— 286.0 968 1010 4.m
c—c 285.0 12339 15911 74.27
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Table 2 The swelling ratioc of PAMAM(G4.0+ 3.5,1:1) polycondensation in different solvents
Solvent Hexane Toluene Chloroform Isopropanal Acetic acid Ethanol Formic acid Water
Sample before swelling( g} 0.127 0.113 0170 0.128 0.132 0.115 0.159 0.132
Sample after swelling{g) 0.139 0.114 0.765 0.214 1.096 0.214 1.752 0.532
Swelling ratio 1.174 1.001 3.785 2.010 9.214 2.287 10.394 4.44
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PREPARATION AND CHARACTERIZATION OF PAMAM
DENDRIMER POLYCONDENSATES

ZHOU Guizhong' , TAN Huimin®, LUQ Yunjun’, ZHANG Xu®, LI Guanghe®
(" Departmens of Environment Science & Engineering , Tsinghua University , Beijing 100084 )
(* institute of Material Science & Engineering, Beijing Instituse of Technology , Bejing 100081)

Abstract A novel class of three-dimensional polycondensates were prepared with PAMAM dendrimers having
terminal multi-functional groups and other compounds, on the basis of polycondensation mechanism. The X-ray
eleciron spectrometer ( XPS)} was resorted 10 analyze the polycondensates, and the fit data of carbon element value in
Electron Spectroscopy for Chemical Analysis (ESCA) was utilized to estimate the extent of polycondensation . The fit
peaks of carbon of ester groups {(—COQQ—) were almost disappeared and they might reacted with amido and formed
acylamide (—CON ), therefore the polycondensation reactions were almost completely. The swelling tests of
polycondensates were carried out in the hexane, toluene , chloroform , isopropanal , acetic acid, ethanol , formic acid and
water.It was found that the max swelling value reached in the formic acid. Hence the solubility parameter of
polycondensates (8,) was about 27.6 (MJ/m’ )" (as the same as formic acid } according to the meaning of &, . The
DSC analysis of the raw PAMAM dendrimer and the polycondensates demonstrated that the glass-transition
temperature ( T',) of polycondensates had been great improved , which from subzero temperature of raw materials to

48C .
Key words PAMAM dendrimer, Polycondensation, X-ray electron spectrometer (XPS), Swelling, DSC



