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Table 1 The FTIR curve-fitting results of urethane carbonyl stretching region
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Figure 3 The hydrogen bonding changes for polyurethane carbonyl during natural ageing at room temperature
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Table 2 The FTIR curve-fitting results of urea carbonyl stretching region

FI A IR R RoEEALIRBEIE 1651~1660em ™ '5 58 HALIRBE I 1630~1640cm 5
E b 1670~1690cm ™" 1660~1670cm ' 1640~1650cm ' VB IR AR
E3 e 2 g 58 P e e 55 ik e g 55 J o LA/ 2 I ok L A
(em ") (em D) (em™ D (em™ D (em ) (em™ D

T-7 1690 41.47 1652/1657 14.21/23. 59 1638/1644 10. 05/14. 72 19. 28 16. 67
T-15 1690 42.06 1655/1658 23.71/26. 24 1638/1643 9.47/14. 71 19.72 16. 71
T-30 1683 34. 11 1655/1665 21.73/20. 93 1639/1645 11. 61/16. 69 13.50 16. 76
D7 1673 33.92 1659 13.58 1639/1647 10.59/15. 13 12.99 10. 63
D15 1687 41.58 1651/1663 13.58/15. 77 1637/1641 3.44/13.01 19. 92 13.61
D-30 1684 27.96 1650/1666 20.59/21. 43 1637/1641 4.06/12. 80 9.28 17. 30
U-7 1688 33. 36 1652/1665 21.62/22.45 1638/1644 10.53/13. 32 14. 08 18. 40
U-15 1690 35. 45 1650/1662 14. 96/22. 34 1637/1641 3.6/13. 67 17.93 19. 46
U-30 1681 45.72 1654/1664 12.89/9. 38 1637/1642 5.20/14. 71 14. 97 13.58

Fh DR 1) £ A U5 5 2R T LA Y S92 56 30 o 10 386 T 250 92 [ £ 3R R JORG R 78 30 d Bk ad B v L
BRI I — ELAFTE U 1673cm ' ~1690cm Bl 45 B Ak I i) A9 4 4, FT ot L 451052 ¥ 80 /) 5 3 AL i
PRAEESEACDRFE A AR . AL TR D B SR SR IR 1) Bk Ak 30d I, 3 2 R B B e o e 9 B 9. 2800,

10. 14028/j. enki. 1003-3726. 2021. 08. 005



5 8 3 [ 2 S S i {1 < 41 -

Jason % UHFSE T 1,5- T S EUREE-2-H 3 Kb S 1, 32K A i B IR S PEG (M, = 1000) 3R A& I iR
B SE S AL Y AR AL L 24 TC PEG B, Ui 25 IR Pk 3k th 0 7 1687em ', 4N LI B , Bl PEG IR A =3 K,
Ik N-—H 5 ik 40 5 Bl U L 30 B R 3 HH 0 1692em L 5 S W i R I IR N—H 25 5 5 ik 4 i
T I S 5 I 2 Tk SR 2 T B IR 1 R A I 2 . fl Jason' ! LAY RIS AT, S 56 K ) A 1
[k 5 2 R MR ) Bk b 2k B R ORE AR AE = R U B DR Bk JE L 43 i) R BB ZE 1690cm 'L 1687em | 5
1683cm LU 4 f T LI LI 7% MY WEAE 1690em ' (09 IR B 3 o 5 10K % 45 A1 3% 32 00 IR N—H I B IR
N H/ Bk U5 I o BB K . 1687em ' S TEARAI A8 i, S IR N-— H /R 5 S0t L - e 58 8 /0N , BT ol L
BN

2T AP 5 SRR T LAE L S 563 i 104 3R Tk 28 30 11 £k 2R R s el 90 AR A ik R P O o 3 1R R Bk i i
16 1666cm ' /1662cm ', 1657cm ' /1652cm ' WA 1 8 IV T 725 B8 A [ 491 %8 1) 0 B Ak IR 31t i Jason™'
WFFE AT A, 1666cm ' /1662cm ' IR N—H /i S0 2 i A9 &0 8, 17 1657cm ' /1652em ' i N—H/ IR ¥
HEEURE IV ol SRR S B S S A R B i U ) S AR AT IR O B B IX A 2 R G e

P LA b B 5 AT 2R S 56 4k o 2R Tk 7R b 2R IR RS R R Ak Ao R v AT B AE AR 04 i S IR K 2 5 AN o8
AR IR I ) SRR N & 5 P .

o
I

o o \Wﬁ\w/ o
i WEmRE I pininici [ < wEmAE L “ /M\ P
-~ C 1687cm’ 1683cm™! H. -H
N N ¢ o NN
NN 16%0cm T ”“ \T/ \““/ | —rmsumnn | \
~ S 1657 cm'/1652 cm* o
'L 'L H I-‘i H‘\\o/,_H N N | ~——TEsemnx
| 01 I I-‘I }‘l ~ /C\ - 1666 cm'/1662 cm™
H f N
o c
¢ N N [} H. H
\N/ \N/ ‘ ‘ I /‘~0«—\
‘ | H H N O
H H ‘ T
I i m 1 I
WERRESRTER A& RFEIRTEE

K5 OREREE MR Ak aod A v i o IR e 5 S 58 5 A0 IR B B 1 A R 2 Y
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Study on Hydrogen Bonding of Moisture-curable Polyurethane Adhesive
during Natural Aging

SHI Hong-cui” , SONG Li-qing, ZHANG Bo, MAO Zu-qiu. YAO Wei-qin. MA Guo-zhang
(Shanxi Institute of Applied Chemistry(Co. ,Ltd.) ,Shanxi Key Laboratory of Coating Polymer
Functional Materials, Taiyuan 030027 ,China)

Abstract: A number of moisture-curable urethane prepolymers (MCPU) were synthesized by propyleneglycol (PPG),
4,4 '-diphenylmethane diisocyanate ( MDI-50 ), 1,4-butanediol ( BDO ), using Lauryl dibutyltin ( T-12 ), 2,2-
dimorpholinodiethylether (DMDEE) , self-made composite catalyst, respectively. Fourier transform infrared spectroscopy
was used to characterize the assignment of hydrogen bonds of urethane carbonyl groups and urea carbonyl groups during
natural ageing in MCPUs. In addition,the adhesion strength of the cured polyurethane adhesive was determined by tensile
shear strength test. The result showed that natural ageing the number of hydrogen bonding urethane groups was raised
with the decrease of free urethane groups, no significant relationship free urea carbonyl groups and hydrogen bonding urea
groups. Total hydrogen bonding was increased by one kind of catalyst(T-12, DMDEE) nature ageing processes,at the same
time microphase separation was promoted. Or reduced by self-made composite catalyst. The adhesion strength was
correlation between total hydrogen bonding degree and hydrogen bonding urea groups.

Key words: Moisture-curable; Polyurethane adhesive; Catalyst; Natural ageing; Hydrogen bond
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