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Fig. 1 The synthetic procedure for Upy modified hyperbranched polymer

% 2008-10-17 WL F» 2008-12-17 & Fis Bl 5K B 4R Bl 2% 38 4 (FE 42 5 20574041, 20874055, 202040050 %8 B Tl H s »x 8 iR BE R A, E-mail:

tanglm @ tsinghua. edu. cn

581



582 = o F 2 Eie 2009 4E
PL CDCL, A# I, K H Bruker-500(500 MHz) FI HPEA-U1.-U2.-U3 F1-U4 IS0 PERE B 20 0 A
FERESEAR AU WT S8 S W I SRS Gt 1], 45 51 L 1K 0.20.0.26-0.31 A1 0.51, t1 5 45 B 5 s bR $ok) e
2. VASCHRE 12 107 ¥ 03 B g 7 2 1) e PERE B, 25 21 BN
(d/f‘ 0 lig
S A NCO
O N T]}II ﬁ n
b ¢ (OH)4,
_a b ¢ HPEA-U1 d In i
L HPEA-U2 | |
. HPEA-U3 J |
A . HPEA-U4 —L——ﬁ
3 12 11 10 9 8 7 6 5 4 3 2 1 0

)

Fig. 2 "H-NMR spectra of the modified polymers
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Fig. 3 Dependence of complex viscosity on temperature for

the modified polymers
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Fig. 4  Dependence of viscosity on frequency at 75°C for
HPEA-U1, HPEA-U2 and HPEA-U3
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Fig. 5 Appearance change of HPEA-U4 film as being heated
at 90°C
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Fig. 6  Dependence of storage modulus and loss modulus on

frequency at 75°C for HPEA-U1, HPEA-U2 and HPEA-U3
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Fig. 7 Dependence of storage modulus; loss modulus and complex

viscosity on frequency at 75°C for HPEA-U4
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Fig. 8 Dependence of storage modulus; loss modulus and complex

viscosity on frequency at 95°C for HPEA-U4
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UNCOMMON MELT RHEOLOGICAL BEHAVIOR OF HYPERBRANCHED
POLYMERS BEARING QUADRUPLE HYDROGEN BONDING UNITS

LI Botian, TANG Liming, QIU Yipeng, WANG Yu
( Laboratory of Advanced Materials> Department of Chemical Engineering» Tsinghua University, Beijing  100084)

Abstract A series of hyperbranched polymers with different contents of ureidopyrimidone ( Upy) units were
prepared by reacting hydroxyl terminated hyperbranched poly( amine-ester) (HPEA) with monoisocyanato
methylisocytosine at —OH/~—NCO ratios of 1:0.13,1:0.25,1:0.33 and 1:0.5; respectively. The melt rheology of
the modified polymers was investigated by using a Physica MCR300 rheometer. Due to the formation of self-
complementary quadruple hydrogen bonding of Upy groups, the modified polymers demonstrated strong temperature
and frequency dependent characters in melt rheological properties; and the dissociation temperature appeared to
increase as more Upy units existed in the samples. The results indicated that at the low frequency range; the complex
viscosity decreaseds the storage modulus became larger as increasing the frequency. However; at the high frequency
range, the samples displayed shear-thickening behavior, and the storage modulus decreased sharply to rather low
values as increasing the frequency . Meanwhile; the loss modulus seemed to increase as elevating the frequency at all
frequency range . Such uncommon rheological performance could be explained based on the disruption of Upy micro-
domains by shearing force and the formation of quadruple hydrogen bonds between the released Upy units. This
investigation is helpful for understanding the rheological behavior of Upy contained polymers and designing new
dynamic functional materials.

Keywords Upy unit; Quadruple hydrogen bond, Hyperbranched polymer, Rheological performance





