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Ambient curable waterborne polyurethane , ,
coating based on the reaction between
carboxyl and aziridinyl groups 1
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Abstract: The water resistance and mechanical properties of (PEG1000), )
polyurethane coatings were improved by the reaction between : -2, 4- (TD |)
carboxyl and aziridinyl groups for ambient curing of waterborne .
polyurethane coatings The waterborne carboxylic polyurethanes » 22 (DM PA )’ !
and aziridinylic polyurethane cross-linking agent were synthesized ACROSORGAN ICS ; (&a),
from toluene diisocyanate, polyethylene glyool, - 1-
2, 2-dimethylolpropionic acid, glycolic acid and 1-aziridiny| ethanol . .
Their structures were characterized by *H NMR The themal (A EO)’ ! Slgn aA Idrich
properties, water resistance, and mechanical properties of the 12

coatingswere then investigated The results indicate that the two
components are compatible and the cured ooatings possessed
excellent w ater resistance and mechanical properties

Key words polyurethane aqueous ooating; room
curing; preparation; property

temperature

w (TD 1) TD I
,w( ) ) 3
PEG200 DM PA

: 2007-07-08
(D 2005-13)
(1982—), (), :

E-mail: tangim @mail tsinghua edu cn



1491

DM PA

80 2h,

1

10%, 50

PEGZ200 )

TD |,
Q 5h

pH 8,

72h
14
: U nity2200
'H NMR
N icolet560 A TR-FT IR
D uPont 2400
Dbsc) GB/T

_NGo/_on TP PEG 1730-93 GB/T 1732-93 GB 1720-79 GB/T
DMPA  GA "o % 1731-93
1 117 7-5-1-2 493 54
2 120 6412 498 64 » 24h :
3 125 5-3:1:2 50 5 75
PEG1000 2
, 50 ! 21
TDI, 80 1
1 5h AEO 15 , , TDI PEG200 DM PA ,
h, 3 -NCO ] i) 1
13 1 :
1-1 3
CH,
T
X O—-H
OCN-4 —NCO + Ho N HO — CH, — C — CH,— OH
\/ |
COOH
TH RPN .. ; ._ Hk ‘_ SES
OCN — PU— NCO ———» COOH COO NH,
i 8 () ()
COOH
1
'HNMR , 3 1 , a), =86 9 0 2 6
, 1 , b), =75
1 ( -216 3 ’ C)l
1 2 , ) =70 72( -2, 4 3
=95 9 8( 4 , d), 6=40 4 3( —
CH.CO0— ), =35 3 7(PEG200
—OCH.CH,— 4 ), =18 26
HEM A TDI —CHs; 3 ), =10
1 2( )
(P1)
R d -21 6 (P2)1
a b N ( )
: . . Paz 1= "% N ) ©
10 5 0
A+ Ay
5 1- x 100%,
2 1 1HNV|R 2/3X (Ac+Ad) 0



1492 ( ) 2008, 48(9)
b= N (2,6-TD 1) B ,
27 N (2,6-TD1) + N (2,4-TD 1) ~ 8]
A
——— x 100%. ,
Ac+ A
¢ , -2, 4- -2, 6
. Aa Ab Ac Ad a b C 24% ,
d PN ( ) 2 6 (20%)
N( ) N (2,6-TD 1) 3
2,6-TD | N (2,4-TD 1) 2,4-TD | — 1000 PEG
2 , A EO , ,
2 4 , , =41 4
Aa A, Ac Ag PJ/%  P/% 2 —COOCH — , 6=16
1 19 36 24 75 14 8 24 1 s 1-
2 12 23 35 48 146 233
3 25 49 31 99 135 242 PEG : PEG
\ , PEG1000
14% ,
CH,
N Oy H
OCN4- —NCO + e AN M o PU—NEG
A
AEO
DN — H,CH,CO0C — HN — PU — NH — COOCH,CH, —N ﬂ
3
22
, 5 2
6 ’
3100an” ' 3600an *
0 s 0 —OH o - N-H
s 1000an 1150am
CN ,
4
COOH + D N— CH,CH,NH v\ —»@— COO — CH,CH,NHCH,CH,NH v\ A
5
OsC) 2
12 3 55 60 57 44 5929
(tg) ] 7 q}n ) 1
t tgl 1
ty 2 , t 17 95



1493

R 2 [EALRT

FEM 2 LR

4 000

D, /(W =g

D,/ (W-g)

o /(W-gh

15 17

3000

1 000

2 000
B¥/ em™!
6 2
02 r
-35.84°C
0 -
= i 7/// 1 J
=50 -60 -10 0
t/°C
(a) RREEFAIAG DSC &
-02r
0.6 |- 57.44 °C
-1.0 L .
10 60 110
t/C
(b) #£4& 2 ) DSC &
<02
15.17°C
0.4 r
-0.6 1 - / 1 I
-10 10 60 70
1 'C

(o) ZRHEFIFIFESH 2 EAL)EH9 DSC &

14 90
1-1

7

D

2 3 1 3 )
tg 7
24h
3
kg*an
1 7 50 3 Q70
2 7 50 2 Q 65
3 7 50 2 Q 53
3

, TDI

DM PA PEG GA AEO ,

[1]

(2]

[3]

[4]

(5]

[6]

[71

(8l

(References)

Noble K L. W aterborne polyurethanes [J]. Prog Org Coat,
1997, 32 131- 136
HavkinsC A, Sheppard A C, Wood T G Recent advances
in aqueous two-component systens for heavy-duty metal
protection [J]. Prog Org Coat, 1997, 32 253- 261

) . [J1
, 2003, 19: 43- 47
QU Jinging, CHEN Huangin Development of waterborne
polyurethane paints [J]. Polym M ater Sci Eng, 2003,
19(2): 43- 47 (in Chinese)

[J] , 2003, 122 639- 641
HU Fei, TANGLming, FANG Yu, et al Synthesis and
properties of aqueous polyurethane coatings [J]. Chen
W orld, 2003, 12 639- 641 (in Chinese)
31 ( ), 2007,

47 867- 869
WANGHao, TANGL ming, CHEN Jiujun, etal Synthesis
and UV -curing of w aterborne acrylated polyurethanes [J]. J
Tsinghua Univ (Sci & Tech), 2007, 47: 867 - 869
(in Chinese)
Shao C H, Wang T Z, Chen J N, et al A queous-based
polyurethanew ith dual-functional curing agent [J]. J Polym
Res, 2000, 7: 41- 49
LaiJZ Chang Y C, YehJ T, et al Single component self-curable
agueousbased PU systen with nev aziridinyl curing agent [J] J
Appl Polym Sci, 2004, 91. 1997- 2007

, . M1 : )
2003
CONG Shufeng, YU Luru Polyurethane Coatings [M ].
Beijing: Chemical Industry Press, 2003 (in Chinese)



