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Fig. 1 Formation of AB; monomer via the reaction of TES and IPDI
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Fig. 2 ESI spectra of products from the reaction of TES and
IPDI at 0°C (a) and 15°C (b)
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Fig. 3 " C-NMR (a) and DEPT-135 (b) spectra of DBA-

capped AB; monomer

Wb R (BN 7 AR B, T A5 7 W RE VA i T DMF
DMSO | Z B 25 e PR ) b 2R 45 24 h J5 ] GPC
WSE W) oy 5 AR AR, B R R i A 4R
L R YR o R Koy TR A R UE R
(CBs WL 1), BIR ik AT M) T AB, FLpR | 2R

AN
(=

Table 1
with TES and IPDI

Characterization of hyperbranched polyurethanes obtained

Temperature (°C) M, M,/M,

Degree of branching

70 7600
80 10300
90 22400

2.06
2.80
3.36

0. 69
0.83
0.87
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Fig. 4 Structure of dendritic (D), semidendritic (SD) , linear

(L) and terminal (T) units
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Fig. 5 " C-NMR signals corresponding to dendritic (D),

semidendritic (SD), linear (L) and terminal (T) units
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Fig. 6 DSC curves of hyperbranched polyurethanes
obtained via the reaction of TES and IPDI at 70°C (a) ,80°C
(b)and 90°C (¢)
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Fig. 7 TGA curves of polymer electrolytes based
on hyperbranched polyurethane sulfates: ( a)

ammonium salt and (b) lithium salt
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ONE-POT SYNTHESIS OF SULFONIC ACID GROUP-CONTAINING
HYPERBRANCHED POLYURETHANE

Hua-yu Lin, Li-fen Kong, Hui Liang, Jiang Lu
( School of Chemisiry & Chemical Engineering, Sun Yat-sen University, Guangzhou 510275)

Abstract A novel sulfonic acid group-containing hyperbranched polyurethane was synthesized by the reaction
of N-tris( hydroxymethyl) methyl-2-aminoethanesulfonic acid (TES) and isophorone diisocyanate (IPDI) with
a one-pot method. The amino group of TES added selectively to the secondary isocyanate group of IPDI at low
temperature (15°C ) to afford an AB, type monomer. The resultant AB, monomer could be polymerized in situ
at high temperature (70 ~90°C ) to give hyperbranched polyurethanes. The degree of branching ( DB),
molecular weight and molecular weight distribution (MWD) of the hyperbranched polyurethane increased with
increasing polymerization temperature. The number average molecular weight (M, ), MWD and DB of the
polymer obtained at 90°C were 22410,3.36 and 0. 87, respectively. The polymer electrolytes based on the
obtained hyperbranched polyurethane sulphonate had good heat stability and high tensile strength. The
temperature for 1% weight loss was more than 220°C , and the tensile strength was up to 17 MPa. The ionic
conductivity of the polymer electrolyte (lithium salt) was 3. 1 x 10 ~° S/cm at room temperature ( ca.25°C ),
1.4 x10 7" S/cm at 100°C.

Keywords Hyperbranched polyurethane, Sulphonate, Polymer electrolyte



