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Synthesis and Properties of Soft Segment Modified
UV-curable Waterborne Polyurethane Coatings

DENG Jian-ru’, WANG Zhu-yuan, LI Shang-yu
(College of Chemistry and Chemical Engineering, Hunan Univ,Changsha, Hunan 410082,China)

Abstract; Series of the hydroxyl-terminated co-polyethers whose molecular weight is around 2 000 were
synthesized by controlling the rate of THF and ECH and the dosage of initintor. Varied types of modified
UV curable waterborne polyurethane emulsions were synthesized by using the co-polyethers acting as soft
segment, and the corresponding product structures were characterized by using FTIR. The results have
shown that: with the increasing ratio of epoxy chloropropane, the strong polarity halogen atoms in the soft
segment increases while the tensile strength of curable film changes from 4.6 MPa to 6. 7 MPa and the e-
longation at break reduces from 162% to 113%. When the ratio of THF and ECH grows to be 1 : 1, the
weightlessness temperature of 5% and 10% increases from 164 °C to 200 ‘C and 220 °C to 275 °C. In addi-
tion, the adhesion of the coating significantly increases to 1 level, also the hardness and impact resistance
performance improves.

Key words: heat resistance; UV-curable waterborne polyurethane; hydroxyl-terminated polyether;

soft segment modified

*  WFEEH:2015-09 -30
EEF A XS (1964—) 55 IR KD AL W K #0IR
T 38 B & A , E-mail: dengjianru@ hnu. edu. cn



90 K22 0 AR O

2016 4

R (PU) & — P LR85 10 R & Wb kL, bl
F TR R $2E v, 7 70 8 3R (R ) 5 ke
7 B PR L KPR R 2R B R AR R A n i Rk
AE B LA TG R G753 VA B IR B AR AR R 8 A
T S5 AR R R R Tl BB A R A A K
P 5 W PR L S L [ Ak T R R K 1 B R R T 1Y)
e a5 T A2 21 F A . Bk )32 1 3 B TR A BRI
SRS R SR 2R A SR A AE N T 55 L U ) 1
A E PR B 22 58 B AS i A BB, TR D kP R R Y
OV S K B R R S Ay e 2 —

ARk, [ PN A I 5 3 o A S R R A 2
FAS 55 5 08 5 oK M 5 &R A9 Bk 05, 41 Mequan-
int fll Sanderson"* 2R Ff & B 2 S0 FE A 1 T B K 1
AR BT PR R E-44 XK MR A
B 5T O S 1 7K R TR R B 1) i e e 8 D e
JE R VR T R D R KM AR B T .

KCE A — A UV R Ak Y 5wk K 1k
RABEW R R LA A SN S (ECHD 5 U & vk i
(THF) i@ i FH & 74 R4 0 07 X5 B A8 X 50+
JEE A 2 000 B o F2 3 Sk, DL I A0 8 B ek
PE 3 AR 2 Fh G B G T LR T el B X
YR AT 485 ¥ 2R AE AP BE T

1 LWERBMTTIE

1.1 SEI6 R A1 4 1 b 32

B Py AW (PTMEG2000) , Tk & . 1 5 FH Y%
B RHE B ], 90 CILAS K 2 hy FIOR — 5 5.
B (TDD , Tl 2%, b 5t B B AE Y R LA BR 2 w5 T
IR ¥R SR (HEA) , Tl %% V195 = 25 B A BR2A
A, 85 C LA T 4 hy RN b (ECHD . 23 Hr 4l
[ 25 4 A AL 27 0 A RS | Y &k i (THF) , 43
Brafi, 254 2R A R A s 2 B (EG) , 43
Brot, B 25 4 Ak 2= AR A R Al 1. 2- | S bt
(DCU) . 43 Hr 4l o [ 25 42 k27 3000 A R A
1.2 HENSFREHD 2000 WiHREERBOAK

[ 24 U J3E T AT 3R YRS < ) = BRI R A
TR A R DCU.L 2 1R 7 EG, i1 57 = %k il &
fik . THF FfEF,0 C TG B+, F1E Fe i 80 <)
WMt ECH Mg #| DCU, B4 52 15 in K 4 1k
SR 7K T 0 2 o 0 TR 25 TR 3 TG €8 3 WY R
Wik ECH-THF LRk, % EG Ay & 32 il A7 XF
4y F i GPC A i 25 000 s A X 43 F i it
SN SRR

e o ~
BF;0CH,CH,OH] H © +n{_ ) +m—7~CHCl
: 9 o

CH,CI
H%OCHZCHZCHZCHZ'I OCHZéH-}m— BF;ObHZCHZOH]e
CH,Cl
He—OCHZCHZCHzCHZﬁOCHzéHﬁ[BF;OCHZCHZOH]Q +H,0
CH,CI

— Hei)fOCHZCHZCH2CHZﬁOCHZéH~}-OH.
1.3 K UVENKERIBEEA RN H &

FREGT & PTMEG2000 (8§, [ 4 5 1) 5 ¥ 5L 5
fit) A N, BRI R8I . 78 70~80 °C TR ARV N
A TDI,.DMPA,BDO #ii £, 333 B I A AL — H #E
R T 3By it TR T e R SRR 3k
FIFIS(E G A HEA v, 4k 2k i 2 B (E S i
AZ IR 0.5 h s 8 7oKk #Lk . /58] UV [ 4L
IRPEREBEFLI. s B T

PTMEG THF + EC
2000 (1:0.D

THF : ECH  THF: ECH

£
"e (1:0.5) a:n

G5 UVWPU-A UVWPU-B UVWPU-C UVWPU-D

1.4 ZFEMHE

W R O DA R et S i LT A 51 K ) i 5
AR SRR L KE#E T 40 CAE Rt
AP 12 h RGN EE LR @4k 30 s B 15 |
[ Ak 7K 5 R R e
1.5 REHNH&E

PJ 50 mm X120 mm X 0.3 mm #A% 19 5 114k
1 it 0 AR T B XA % 1T A % 3% THT G 45 % BE HL
T U K oh e T s T A . U I R K
MOBCE FF & FF B e, BOE &80 5350 A T iR
e e T B () R L A A DA — R R T
150 mm/s ()33 2 3 o 3K AR 76 2 86 AL HL T &
1k 30 s BPARASIE 2 R B i) R e
1.6 MRS MR NK
1.6.1 44kt

5y IRAffinity-1 2140 635 A 4 7 W Uk A 1
KBr @b s 7 Fil st
1.6.2 ARxk4F B3l

BEWE B 3 3% (GPC) Alltech 626, ¥ 2% 14 «
K22 ELSDS00 . {4 4% : JordiGelDVB1000 A, 300
mmX 7. 8 mm, 30 C, A FAH: 3. 0xX105
Pa,# s 4 : THF,1. 0 mL/min.

FRARL T A 5 AT OR R R IEF IR
1.6.3 #EZ 54 (TGA)

TEEE TR 5t STA 409 PC Luxx [A] 5 #4431
AT N, RS0 THREEE 10 °C/min, 3§ B X 8] : 20



5 639 RGN A AR Bkt UV B K M 2R E R iR & 5 PR RE 91
~800 C. C=0 g W Y%, 1 109 em " HBL T C—O fif

1.6.4  424d b g 4%,

W5 B i FH S BB PR AL IR B A T b A AL A
PRARERE 25 Sl B 7 0 g i AL, WDW 3020 A,
KA FEBT S B ER A FR 2 & DA i e R r i i
JE T SRR
1.6.5 W Beg R 4em X

W 3% 8 GB/1720 — 79 (89) #4714 5
R IS A A 2 A B 4% BB GB/T 6739—1996 #4713 5
FeE M 4% B HG/T 3655 — 1999 #4704 5 i} v
PEREHE I GB/1732—1993 #4705t

2 ZBRUEWRESH

2.1 HEBALDINEIE S

PL ECH-THE-3 M4 i, 45 2 E Re A 4050 %
WEUNE 1 s, B T RT3 429 em gb ol ¥R R, 7
2900 em ' BN ER A M P 4R B0, 1 109 em ik
C—O—C By s P 2 W&, b BLwT LU & £ T ECH
TFRRAE N TR T SR e R B, 704 em™ ' Ab 2l C—
ClL P4 sh i , g st vl LA & 4 T ECH 5 THF
FEIRRA RN TR T i F L R k.

100

80

3429

ol 29472858 i

4000 I 3600 ' 2600 - IOIOO
PR/ em™!
Bl EERmeastrbitA
Fig.1 The FT-IR spectra of co-polyether acted

2.2 HEEBHEXSFRENR

fi] 7 7 v A R L R O T RE
B — ZR A i R 5L R Wk L O GPC R YRR 8 1 %
fIE LA 43 F T 4t

R 1 AIHL Bl & 38 2, SRk 0 AH XT 43
F i 2 W /N, B GPC I AE A9 AH X 43 F i A
B 2 35 D 1) A R 4 JB o 42 0, AT IR WA B
T 2HBEERREE . T 2 SRR A R R I
2 000, {3 EG 1R 1200047 R 5 B Bk 1) A B
2.3 BUMEMAERILEIES R

Bl 2 etk fg UVWPU ZL I £0 /M6 . e
AILUE Y 3 307 em ' o — NH— i 4 R gl e ficige . 2 943
em 'l 2 842 em ' R H I YE R SIE .1 728 em Ry

At , LR AE B T L R B 1 600 cm Ak R
T C=C {145 42 gh W Wi i, ik B HEA F 3 i 2. 771
em A I e 20 i 2l e 150 ) A B e 1k 1 .

£1 HEERBOESRENSFRE

Tab.1 Hydroxyl—terminated polyether
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Fig. 2 The FT-IR spectra of soft
segment modified UVWPU
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Fig. 4 Tensile testing of the modified UV-curing
polyurethane varnish
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