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Effect of DMPA Content on Properties of Soft Segment Crystallinity Waterborne

Polyurethane

DENG Wei, FU He-qing » HUANG Hong

(South China University of Technology, Guangzhou 510640, China)

Abstract: A series of soft segment crystallinity waterborne polyurethane (WPU) were prepared through a pre-
polymer process using dimethylol propionic acid (DMPA) as hydrophilic group. The properties of WPU disper-
sions and films were characterized by FT-IR, particle size analyzer, contact angle measuring instrument, and X-
ray diffraction (XRD). The results of experiment showed that with DMPA content increase, the particle size of
WPU decreases, zeta potential and dispersion viscosity increases; the contact angle and elongation at break of
coating decrease with increase of DMPA content; the tensile strength increases with increase of DMPA content;
the crystallinity of soft segment decreases with the increase of DMPA content; the amorphous state presentes in
the soft regions when the wpupa was above 5. 6 %.

Key words: waterborne polyurethane; crystallinity; mechanical properties
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Tab.1 The recipe of waterborne polyurethane
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B YIRIZRE 112 nm BUNVE 59. 1 nm,I5EH 28. 6
mPa « sIZO0ZE 127.5 mPa - s; ME 2b PEF, zeta
EBIRE 2 FHTIZ N0, B3 22. 2 mV IZADE 43. 6 mV,
XFEZ2RENES DMPA SE26UE N0, ILRAIE B
N, KL= S, KT 5 B B0 I R B /), R (T
2 MRS HANBEG RSIXAN SRR, 18R
MELFAEIZI0Y . SN, KIS R IBN T B 3 BYXN
BEEEIEN, MRS zeta BATBI,
2.3 DMPA SEXRERAIBMHREAIE D

DMPA REDE W XMR[ABERIBEAHB MR
FIMNE 3, ME 3 PIUEL,MEE DMPA S£8)

# 53
- 7900
07 IS iR
s 25¢ \ 1% D
= 700 2
20 600 £
% Frfise g : ®
SN
0f ]
. 300

35 40 45 50 55 60
Womea/ %

K3 DMPA &k (B 70 5O X WPU KR J7 2/ % fE 19 52 1R
Fig. 3 Effects of DMPA content

on mechanical properties of WPU film

200, BRIE BYRLIEB 5 [Z 2 IZ N0 , 1T W Z1EB 1< K24
BN, XA WPU RESVAHBIEAES DMPA S8
BX. X2BFT—1HE,.BEE DMPA SE89E10, 7
STHROERSSIBI, FEREEEIZN, MMSH
RIPREIZN;S—HO@E, DMPA SEE89IZ BB D
SHCBENEC NN 2BNEOERNDIE
J IR
2.4 DMPA SEXRETMm K MEHIFZ I
DMPASENREBEMXMENEZIMNE 1,85

69r 130
68} \ W7V 125
T 67t &
_ O 10 =
& 66} %
& 115 %

=

= 65t =
b 110
641 Is
63 0
35 40 45 50 55 60

Wonea / %

Kl 4 DMPA & (5550 %t WPU e B 2% 11 1 B 19 5% i
Fig. 4 Effects of DMPA content

on surface properties of WPU film

DMPA Z£8YE 0, WPU RIBAY/KZAAB 68. 5°
BHR/VE 63, 3°, MIRKER 2B 6. 5% IBNE
26.4%, BITR,BEE DMPA SE69210, RES
FKMIBR, REKEZEMBSEMSNEEDRN
KNHEREKREXR, ASATRENE T E LR
EBX, FTLL,fEZE DMPA S 280810, WPU 3R
HIsHRE—COO—SEWMIBN, FEREXRB
NBESEDRERS . BUKEESZEREXREH
BMNMESRENXEZMAR/)\. DMPA S =218



1% T PACKAGING ENGINEERING Vol. 33 No. 3 2012-02

54 ®

N0, AR IE K188 , RI AR BBV R K KR 1810
2.5 XRD

Rl —PREREY), BERANNE AN,
HERNNEDSERET —RIVEFNSE
BEAX , BB RNSREMXTZINNZE X 574
[TSHh S E SR IT8TIE, @ DMPA SE£8)KM
RI[MRE XRD & INE 5, BB 5 IR, AEHN

PBA2000
g PPG2000
= M Wompa =3.6%

WDMPA =4.6%
— Whapa =5.6%
60

SO

5 AE DMPA & 1 (B 4380 19 WPU B XRD 1% 4]
Fig. 5 The XRD images of WPU films
with different DMPA content

ML T 20 EE — T RETHIE, XSE P
PPG2000 BY4TETIEABNI AL, B3I O DAHERTE] 5 CPED
25 20° M HIWBY LT BT IE N M A R & BE P PPG2000
AMBVRERFTAA RS S, ME 5 PRI
B, H5%4 22° iR B 2 DRSS SR 5T E IR (bR
HBE Wowea = 5. 62098 X 2 THRESEEP
PBA2000 BTNV S &R B S, B IR, B
PBA2000 AMRBVIRER BN T MR BB RX, FHEE
% DMPA S 208080, X 2 MER 5787 %58 E &
B39, 5= DMPA REDEN 5. 6 %007, B&EITETIE
TEHEK, X2 TS DMPA S8, 8RS
SN, SRDSTHEBENERIERIZE, MBS
RERCBENESEEZNMEDBREER/D,ES
TRERENELRE, FERRHEREE MR, B
IR BERBRXB D, ME 5 PEREERMX T
50 ERTHIE, XEB2ZRAN TMP 5
SENIELLFUERD , (D TMP B8 EBMIX BVINB E 4%
8IS, Rt IERAMX ZRIMANERS.

3 iR

K AMBIRD BUEM DMPA {ENF KM BIR,
BT —RIEBNERESEKERREILR, WL

RAREBEMESHREEE: ILRVRIEIESE DMPA
SSVENMRUN, TEE D zeta BRIFEZIZI0; RIE
AL BERI M K M D 17 7% B3, & DMPA S 28712
10, RIBEAIBR B I8 N0 m My X ML 2 ; XRD 7%
B85, DMPA REDHUNF 5. 12089, IRERIXFZ I
HEBDERD, M DMPA SS44UZ, 2SN
BRAXEREWAMERINAERS.

S E 30

C1] AR, s b, (R0 35 . ook oK o 5% S 1 T 2 57 O 5 F e

(1] 46 T3 8 ,2011,30(6) : 1341 — 1346.
DENG Wei, HUANG Hong, FU He-qing. Progress of
Modification of Waterborne Polyurethane Adhersive[ J].
Chemical Industry and Engineering Progress, 2011, 30
(6):1341—1346.

[2] PATHAK S S,SHARMA A.KHANNA A S. Value Ad-
dition to Waterborne Polyurethane Resin by Silicone
Modification for Developing High Performance Coating
on Aluminum Alloy[J]. Progress in Organic Coatings,
2009,65:206—216.

[3] PION F,KISHORE K J,SHAIK A.et al. Preparation
and Characterization of Waterborne Hyperbranched Pol-
yurethane-urea and Their Hybrid Coatings[J]. Ind Eng
Chem Res,2010,49:4517—4527.

L4 SRSCAN AR, Bl fE 8, 55 B O Sl MK E R &
Fig e 7RI L) ], fL 4% T2 ,2008,29(8) : 1—4.

GUO Wen-Jie,FU He-qing,SITU Yue,et al. Water Pol-
yurethane Adhesive Modified by Epoxy Soybean Oil[]].
Packging Engineering,2008,29(8) :1—4.

(6] SBSCAN AT, MW, 5. 25 etk R AW )

SRR UG HE R REM SE T ). WA fb 2 TR 24 42, 2009, 23
(2):246—251.
GUO Wen-Jie.FU He-qing, LI Fu-ya,et al. Study on the
Mechanical and Ahensive Properties of Waterborne Poly-
urethane with Multiple[J]. ] of Chemical Engineering of
Chinese University,2009,23(2) :246—251.

(6] k#3022 . B B K 1 e Al aih 28 09 ) 4 5 4

RERFE L], {04 T8 ,2010,31(21): 92— 95.
ZHANG Guo-feng, WANG Jun-han, WEI An-na. Prepa-
ration and Development of Environmental-friendly Ink
Based on Analysis of Life-cycle Evironmental Research
[J]. Packaging Engineering,2010,31(21) :92—95.

L7] IR ok sE e AR WS N, 55 5 2 R 5 K P ol 28 19 BF 50
[J]. A3 T ,2009,30(4) :45—47.

(F4#% 112 0



{26 T2

PACKAGING ENGINEERING Vol. 33 No. 3 2012-02

112 .

MORTHE RN E(EBEMBERETDRAIREIU
RE2SHITBNR AN RKNEDRIEETIFS ALY
T, LKHBEFTEZXMORFAENXRE, HEE
WReENSENSHLIOTRA, BN B 5 69 Rk IKIE
NAKEHEREN R EFINBEL IR A, KA
B AEIEM AR B BB R KBE6Y
MEEEA,IRGKE S F AT RANXS, BRI,
GBS, 2FEaREEEHRNBRVAE
R, AMENHIRESEN T Z2E8Re0NEX, @iV SE
IR RE S ESHEEBUNX R,

BFFEBIRE, BT Epson Stylus PRO 7880C
R FTEDN R EFTENREMIN | S B EME ST HT
BENER, XELNNBRME , A e e EERTUED
—EENMSHENRERTR THNEERE, &8
PEREBERENRAEREL R, XBIUEASE
HREVSE,

SE K

(1] ok £r, Ji i AR 33 5] 808 25 1] K@ 22 20 Y & e i iR
(1], ERRIH 5 ,2003(9) :16—18.
QI Yong-hong,ZHOU Shi-sheng. Development Brief of U-
niform Color Space and Chromatic Aberration [ ] ]. Print
World,2003(9) :16—18.

(2] E1EHF. & EECT R IR Sk A HrLT ). &5t &
F].2010(17) : 261—262.

WANG De-jing. Current Situation and Development Analysis

(3]

[4]

(6]

(7]

(8]

of China’s Digital Printing[ J]. Economic Research Guide,
2010(17) :261—262.

X2, CIE ¥ 5) B, 23 (8] 5 8 22 24 i iz LT ], Jb st Ep
il 2% B 2441 , 2003, 11(3) : 3—8.

LIU Hao-xue. The Application of CIE Uniform Color Space
and Its Color Difference Formula[ J]. Journal of Beijing In-
stitute of Graphic Communacation,2003,11(3):3—8.
HICHR, 4 K. CIE1976LAB 825 A X35 5t iy ik 55 [T ].
f3 T ,2005,26(2) :48—49.

ZHENG Yuan-lin, YANG Shu-hui. Research on Uniformity
of CIE 1976 LAB Color Diference Formula[ J]. Packaging
Engineering,2005,26(2) :48—49.

O W AR I BRI R s LML st A Tl i
ffi#t: , 2009.

LIU Wu-hui, HU Geng-sheng, WANG Qi. Printing Color
Science[ M. Beijing: Chemical Industry Press,2009.

B B TR A BRI R & 6 S R AT LD, db st de e
BT R, 2008,

HUANG Min. Color Reproduction Research Based on Color
Printing Samples[ D]. Beijing: Beijing Institute of Technolo-
gy »2008.

CIE Technical Report: Improvement to Industrial Colour-
Difference Evaluation[ R]. CIE Publ. No. 142,2001.
AR . SR R SR B I M. b s e TR
2L, 2007.

HU Wei-jie. Theory and Application of Modern Color Tech-
nology [ M. Beijing: Beijing University of Technology
Press, 2007.

(L% 54 70
FANG Chang-qing, ZHANG Mao-rong, REN Peng-gang, et
al. Study on the Water-based Ink Prepared from Polyure-
thane[ J]. Packaging Engineering,2009,30(4) :45—47.

[8] RAHMAN M M,KIM Han-Do. Synthesis and Characteriza-
tion of Waterborne Polyurethane Adhesives Containing Dif-
ferent Amount of Ionic Groups (D[ J]. Journal of Applied
Polymer Science, 2006, 102:5684—5691.

L9 TBWeR, ok R 2%, H L R il & SRR R R A IR L
il g S MERERTFEL) . #8553 T 441, 2009 (1) - 28 — 34.

WEI Xiao-li, ZHANG Fa-xing, XIAO Zhong-liang. Prepara-

tion and Properties of High-solid Content and Low-viscosity

[10]

[11]

Polyurethane Microemulsions[ J]. ACTA Polymerica Sinica,
2009(1) ;28— 34.

DIETERICH D. Aqueous Emulsions, Dispersions and Solu-
tions of Polyurethanes; Synthesis and Properties[ J]. Pro-
gress in Organic Coatings.1981,9:281— 340,

IR ] P AT AL KO SR R 0 58 B4 i 5 R
REL . Wi 4r F AR RR 3 5 T2, 2009, 25(3) : 71— 74,

LI Xiao-xuan, HE Guo-ping. WU Sheng-li. Hard-segment
Crystallinity of Aqueous Polyurethanes and Their Use as
Adhesives[ J]. Polymer Materials Science and Engineering,
2009,25(3) :71—74.



