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Fig. 1 Synthesis route of PU-UPy chain extender
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(CH,),—C(CH,),); 0.01 (—O0—Si-(CH,),—
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CH,—); 4.78 (—NH—CH,—CH,—OH); 3.59
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Fig. 2 'H-NMR spectrum of UPy chain extender ( compound 5)
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Fig. 4 FTIR spectra of UPy chain extender and PU-UPy1400
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4 F PU-UPy il i GPC Wl 5 J 5% T b, 45 5 2% =
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Table 1  Molecular weight of PU-UPy 0 ) ) ) ) - .
100 200 300 400 500 600 700
PU-UPy650 PU-UPy1000 PU-UPy1400 PU-UPy2000 Temperature (‘C)
M, 22700 19100 20600 17800
PDI 2.27 2.05 1.97 2.02 Fig. 6 TGA curves of PU-UPy: (a) PU-UPy650, (b)
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PTMG 43 1 838 T 1ff v 2>
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K 6,18 7 J 42 43l PU-UPy fy#4 2k & 43
B

A UPy B &0 (9 B4 4k 1 48 5 3% 38 1Y
AR A J T BB 2 AR B AR, i T
UPy %5 ¥ (6 AR Tt JE 1, PU-UPy 25184 3 4 1%
G B P | AR W B E T, 7E 265°C &
i, 1% B UPy 45 g b i R ik L) % 36 4 g o
SRR L (1) IF 1 49 7 , 3 [F) SCHik[ 23] UPy 76 244°C
To AT FE IR A3 A 10 25 A0 AR — B 45 2 A Jk R BRI (H
T, TE 355°C 2247, B S UPy B[ o S ff s i 37
(R 53 M TS 3 AR B BLIE(A T, . 7F 425°C A 47,

PU-UPy1000, (c¢) PU-UPy1400 and (d) PU-UPy2000
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Fig. 7 DTA curves of PU-UPy

XA R T4k B PTMG #4943 fi% . DTA il 28 v it
& T K BE PTMG 431 & (W 3% i, UPy A1 HDI Jig
RO (N 3 PR ), T, FT,, 1Y 06 U
AN GTE T VB TR 6 IE T 3% — 2538
2.4 F#E UPy BSEER DSC 5547

Jeks il 45 1) 4 F PU-UPy & 3] 160°C 1L
L DATH BRI . UPy ) 3R 2 AT 3619, 3 BR

Table 2 TGA and DTA data of PU-UPy

PU-UPy650 PU-UPy1000 PU-UPy1400 PU-UPy2000
5% Weight loss (°C) 248 251 256 262
10% Weight loss (°C) 261 268 278 299
50% Weight loss (°C) 365 396 412 413
Tt () 264 265 265 270
T () 356 355 360 348
Thu (C) 427 428 428 425
Table 3 Component weight fraction in PU-UPy
PU-UPy650 PU-UPy1000 PU-UPy1400 PU-UPy2000
UPy chain extender 20.6% 16. 1% 12. 8% 9.8%
HDI 27.1% 21.1% 16. 9% 13. 0%
PTMG 52.3% 62. 8% 70.3% 77.2%
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Fig. 8 DSC curves of PU-UPy (1* run)
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Fig. 9 DSC curves of PU-UPy (2™ run)
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Fig. 10  Schematic drawing of UPy microcrystal
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Fig. 11  Stress-Strain curves of PU-UPy


gfzxb_2
矩形

gfzxb_2
矩形

gfzxb_2
标注
“派”希文，小写，正体

gfzxb_2
线条


324 AN S S 2012 4

ZUMPC NI 208 AR AR £, UL UPy B RE A IO UPy 4 5 A 24 T ¥ B ACHK , B3R UPy 2
BT SIART PUR R i AW 0 1 2 ve e, 6k WA E S8, DL UPy Z WA w-m A EAE 55
& UPy RAMRREHE P BBy TR R84, 28 ot S i RE S, BT LR Be oy 14 /0y , 9 B2 7R R
50 J3E T T R/ T T SR AP R AR AT O R TR (B AR 2 500% I AR FE 4 ) | 4 Joll 2t 2 JH 40
PTMG AR Z W BESE , BE & A BL 0y THRBIIS N, T80 650 19 PTMG 4 3R Be i) & LAY 73 1 1AL
R AL L G, B LW AR ARGOR . X O 23000 /9 UPy650 ) W7 24 8 J& BT /2 3k 1) T 28. 6
4 B UPy AR 4> T 400, R 5 B4 MPa i 65 & UPy R & R (9 s Pk £ 22 2/
WO, WS- R 4k B EE LY UPy BB B0 PTMG R RB BT UL sE (1, SRBE o 7 bl ok, L gt
A AR R UPy AR LA KB 28 PRalBek.

Table 4 Tensile testing data of PU-UPy

PU-UPy650 PU-UPy1000 PU-UPy1400 PU-UPy2000 PU-BDO1400
Strain( % ) 600 670 781 949 167
Stress ( MPa) 28.6 17.3 15.5 14.9 4.8
Stress-500% ( MPa) 24.0 12. 8 10.2 8.4 —

IR DR 4 R UPy Ry
Féy L 2 2 TR 0 S TR0 R bt £ 3 42 R b
A UPy JE A 0 1 3 7 o IR 9 A I i T A A A B A T — R O A
— R UPy AR EE MAM I IOME  UPy SRR = B3 A 4. JF LU = B AL )
S TS 1 90 FF 5 B, 2 R R A T A R DI O B B RS IR 4 T
DU EBE A UPy B ER S BLT MR OB PTMG AR B B 0 o TR M AT T B ST
S BCTR AR ISR O T SRR, ELBEZE UPy A I T — R 80 E B UPy BB GO 45 A
fE S A R T R R A L W AR B PR, FTIR UH-NMR L% GPC i i
12 . S0, UPy B B M 0307 b 31 A 51 B S s o L
TOA % B A UPy 3% 406 0 140 % 1 i
HERT T AT T DSC WA % W 7E 166 & UPy 0%
SRS AT UPy 3 5 B 19 Bl 77 16 , L
1 60°C T , I B 25 B 4 B 18 0 107 71 75, i
B T B0 o 2 L B0 10 0 4 2 1
5B RS R E] A UPy 5 11 L ek B 48 25 38 2
S 1 91 2 Y B B 25 B 4 B 1 8 K, i o
= i UPy 45k BRI, B SR o BEE 2 I, (LI 2441 K %

Fig. 12 Picture of UPy650 tensile testing sample AK\%EE%

(a) before testing and (b) 500% strain
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SYNTHESIS AND PERFORMANCE OF POLYURETHANE
WITH QUADRUPLE HYDROGEN BOND UNITS

Zhi-cheng Feng, Bo Zhu, Hong-xi Yao, Ming-jun Wang, Xiao-hui Yang
(School of Chemistry and Chemical Engineering, Shanghai Jiaotong University, Shanghai 200240)

Abstract A new kind of supramolecular polymer can be obtained through hydrogen bond interactions of UPy
(2-ureido-4[ 1H ] -pyrimidone) units. So it is a new method of polymer modification. Inspired by this, a new
kind of polyurethane with UPy units in the main chain was designed. A novel polyurethane chain extender
containing UPy units was synthesized through five steps. UPy units were introduced into the main chain of the
polyurethane through reacting OH groups with the NCO groups in the prepolymer. The structure was
characterized by FTIR and 'H-NMR. The thermal testing results showed that the UPy units aggregated to form
microcrystals which melted around 60°C in the polyurethane. The polyurethane with UPy units in the main
chain showed greatly improved mechanical performances compared to the non-UPy counterpart in the tensile
testing. The breaking strength was up to 28.6,17.3,15.5,14.9 MPa by using PTMG650,1000,1400,2000 as
the soft segment. UPy content in the PU can be adjusted through changing the molecular weight of the soft
segment to get PU elastomers with proper performance.

Keywords UPy, Quadruple hydrogen bond, Supramolecular chemistry, Polyurethane, Chain extender





