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Effect of End-capping Reagent on Properties of Polyurethane Dispersions

WU Tao, YU Yang, XIN Xiu—Ilan, XU Bao—cai, YU Xiao—yan, WANG Peng
(Beijing Technology and Business University, Beijing 100048, China)

ABSTRACT: This paper studied the influence of end—capping reagents including 3—triethoxysilylpropylamine (KH550)
and hydroxyethyl acrylate (HEA) on the properties of polyurethane dispersions (WPU). Polyurethane dispersions were
prepared by pre—polymer method and the structure of polyurethane backbone was characterized by FTIR. The influences of
the dosage of KH550 and HEA on particle size and distribution, surface tension, viscosity and adhesion of dispersions were
investigated. The particle size and distribution of WPU were increased with increase of the dosage of KH550 but the
viscosity decreased. The introduction of KH550 deduced the surface tension obviously but HEA had a little influence on the
surface tension. With increase of the dosage of HEA, the particle size and distribution of WPU decreased but the viscosity
increased. The adhesion of the two modified end—capping reagents on the PA and PET packaging film was excellent. The
introduction of KH550 can improve the adhesion of WPU on films and adjust the viscosity of dispersions.

KEY WORDS: end—capping reagent; polyurethane dispersions; packaging film; water—based binder
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1.1 E#

JEOBHE $5 5 SR R 5 UK R (IPDD) |, 43 B 41 5
N-MH LR (NMP) , 3BT 48, POV IR0 28 7] s N %
(PPG,M,=1000) , 534714l , LBl Rz T 375045 BR2S A 5
T AR — T 38 (DBTDL) , 43 M4l ; —1FE T i
(DNBA) , 53t 4, [E 2548 Bk 2=l A FR A |) 5 —
H LN R (DMPA) |, 43 B4l 5 y — 2N 56 — S R ot
(KH550) , 7344l , 55 EUHHE vy s NI, 43 Bl 1,4-T
ZBE(BDO) , 43 A4l s NI IR ¥2 L WR (HEA) | 43 B 4 5
“CRE(TEA) , Zdrali, Kigei GGG ik TR T ;
PVC,BOPP,PA, PE I PET {0 i, T 375K .

1.2 KMERERENEHR

#— 2 & 19 IPDI, PPG FI/b & () DBTDL fill A 250
mL P B R (NAR P , 76 80 CAA1F T L 1 h, K
DMPA (NMP %) I A EI W AR R , B2 NCO i1k
FNIE A, FIA BDO 4% 1 h, BRI ZE 70 C, A
KH550 (5 HEA) 4842 )0 1 ho J by o F2 rh AR B 44 &
BHEE AR AL SIS S AT R . IR R HIZ 40 CJEm

A TEA JEAF FR AN 0.5 b, 5505 28 sl £ T sk 43
HELAk, HAE 45 °C,0.06 MPa 254 Fligz& iR &2 i
PSR , %145 PU 43 80K . KHS50 2kt 58 & B 4 B0
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Fig.1 Scheme of synthetic route of WPUKs and WPUHs

1.3 kMR REEERH &

W K SR TR 43 PO X 5 b 43 BRE SR DU SR L M
AL (65 mm x 65 mm) , IR FHCE 3 do SRIEHRE
B TE 60 °CELZS THRAE il E 24 b, F e BB I
AT LS 2L .
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i L AR 2T A6 (FTIR) 20 B R LA
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Tab.1 Main components of polyurethane dispersion

e Yy ( x 107)/mol

K IPDI PPG DMPA BDO KH550 HEA TEA

WPU 5.0 1.25 1.40 1.50 1.33
WPUK-1 5.0 1.25 1.41 1.44 0.001 1.34
WPUK-2 5.0 1.25 1.42 1.20 0.003 1.35
WPUK-3 5.0 1.25 1.44 0.88 0.006 1.37
WPUH-1 5.0 1.25 1.41 141 0.001 1.34
WPUH-2 5.0 1.25 1.42 1.20 0.003 1.35
WPUH-3 5.0 1.25 1.44 0.88 0.006 1.37

2 ZR5itE

2.1 LISMEESHT

F & 2 AT AT : 7E 2270 em™ Zb K K B HJE (NCO)
B RE A i 45 PR S I, 3 U P S SRR AR A SO
RS TN FE . 3334~3320 em™ 22 ] Ky bR AL rh
N—H Fi4 41 45 415 S 1S 0 5 2980, 2872 em ' 4b 43531 kg Y
FE (CH,) A1 E 36 (CHL) B A 4 41 3l Wz Wi 0 | 1699,
1097 cm™ &b (1 W ST - 551 %5F 7 T ki (C=0) FH k4R
i (C—O0—C) By g IR s ™, BeAh, X el 2
a,b Al LLEIE, B 2 1 b AE 1080 em A A B 5 T4,
HE(Si—O0—Si) BYRFTE MO I . 33X BT KHS550 Hr
ik SR 5 2R R T AR P R IR s 0 R
(BT, FLE A 5 W AR S, DR T AR e
AR AR IR AL . MR AU P12 v e AT, A 1652 em™ Ab AT
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JLH A 5 | A SRR I A i
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N—H

C=6 C—0—C

4000 3500 3000 2500 2000 1500 1000 500
WE/em™

P2 WPUKs Fl WPUHs 194 U 2%
Fig.2 Scheme of synthetic route of WPUKs and WPUHs
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Fig.3 The particle size and distribution of WPUKs and WPUHs
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2.3 MMRRESHBHREKNEHE

WPUKSs Fll WPUHs 1) & [ 7K 7 5 2 B i A5 fh i 3
WF2, HIFE 2 A4, KH550 A HEA 2 i 58 5 ik 45
FOR 2 T 5K 155 WPU R 1Tk 14 T RAIS , P& 1
AHTA R RIS LT , WPUKs 5 WPUHSs /Y i ok ) 2%
{BLIE # FH 2t 3G I i 28 438 K, HAR AR YE R 35.43~
37.74 mN/m, X0 KH550 F1 HEA 76 FH &5 48 [7] i 15
LR, KHS550 B 0 50 2% 1T 5K 07 A 28GR B fin B e
X T KHS50 (95 | AREAR T ¥ i b W 2 1 [
fiE, BI85 T RL T 22 Tl AR ELAE FH it S 8k sk g
i o 7 dsf o 0% 8 BE RZ ) J THT, WPUKSs A9 26 B2 Bl 7
KH550 B4 5 2 34 0 i 8% <, 1 WPUHSs 14 26 )3 il 5
HEA & 5 (3G gsi/IN . 30 285 5 1E S % 10 iy
b NN VT - rd 5 a1 % o WA N B T ]
(AR BV 3, Z=1m A il BRI T P SR S K,
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&2 HiRFIAEX WPU S BIRRE KRR ER R0

Tab.2 Surface tension and viscosity of WPU under different

dosages
FER A PR LMK S7/(mN-m™) FiE/(mPa-s)

WPU 37.79 175
WPUK-1 36.42 198
WPUK-3 36.65 147
WPUK-6 35.43 30
WPUH-1 37.28 101
WPUH-3 37.74 114
WPUH-6 37.00 154

2.4 MRS BEME S

B 2 3 2 T 0 K i B8 7E A0 26 R (i PvC,
BOPP,PA,PE,PET %) I ERil4f IR — D EE S
— el R R A R e K PR T AR R R ) T
DA FE R, DR A A ke SRS b B T gl ke
JEREAY . 3 AN, ot e Y SR R O
WPUKs Fl WPUHSs 75 PA 1 PET y# 5 - (9 [t 2 175 3
I B . X Ui KHS50 DL &% HEA X T4 7+ WPU 7
X2 PP B A R . AT R A

AT HURE BOPP I8 I A B 1 LA 284k, X

J2 T BOPP AR R 18 A H REECR , 1 Bl AN &)
HRT IS L . PAFIPET MRS T At BEFHXT
BN A BORAE A A R R 00T, BE25 5 78 PA
FIPET R & . Ak, B KHS50 3% HEA FH &1
B, 43 BORAE PVC RN PE S 1 (4 B 25 7t i B
[ REE Bk . XS 1T KH550 F1 HEA 344 #e i
B RE AR AEAE B LR B 3G, 43 EB0 A AR 12
58, PRI [R]— G e i - A 5 B

#3 WPU,WPUKs 1 WPUHSs 7E G123 5 B & 51
Tab.3 The adhesion of WPU, WPUKs and WPUHSs on various

packaging films

GG Wi 1

A pvC BOPP PA PET PE

WPU 0B 0B 2B 3B 0B
WPUK-1 1B 0B 5B 5B 3B
WPUK-3 2B 0B 5B 5B 5B
WPUK-6 5B 0B 5B 5B 5B

WPU 0B 0B 2B 3B 0B
WPUH-1 0B 0B 5B 5B 0B
WPUH-3 0B 0B 5B 5B 3B
WPUH-6 3B 0B 5B 5B 5B

3 4iE

Wit 5] A KH550 FTHEA , &0 T — &5 Fa @ i
Ui 7E B G R A O (WPUKs FTWPUHs) o £1AM34E 1Y
SERUESC T 2 e BN Ae R A 8k L EAE . B
KH550 F (934, WPUKs FRi AR A8, A3 AR AR 55, 4%
R A . A, B HEA FH B934, WPUHSs
MYREARAR /N, A AT AS 2 AT B RS BE 38 . KHS550 2
P I 118 2R g o HIOR 2% 1T 5K R A 2, AR (R ]
“H 35.43~36.42 mN/m , A3 FI| T2 5 53 O A AL A
B 1. S AR A R &R S BORAH E , WPUKSs
FE PA R PET W R BLH T R AR S 11, 78 PVC
HIPE I8 B 25 45 30 B @ 4271, (0 HAE BOPP I
B SN A e T 20 5R .
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