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Abstract: Epoxy polyurethane hybrid emulsion was prepared by using dimethylolpropionic acid (DMPA) as a
hydrophilic chain-extender, triethylamine (TEA) as a neutralizer, and epoxy resin as a macromolecular chain-
extender. The effect of DMPA and TEA adding method, DMPA content, and neutralization degree on the prop-
erties of the epoxy polyurethane emulsion and its film were studied. The results showed that the appearance and
stability of the PUE emulsion is improved, the viscosity of PUE emulsion and the hardness and mechanical
property of PUE film increases with the increasing of DMPA dosage and neutralization degree; while the parti-
cle size of PUE emulsion decreases with the increasing of DMPA dosage and neutralization degree; the water ab-
sorption of the PUE film increases with the increasing of neutralization degree and decreases at first then increa-
ses with the increasing of DMPA dosage; when the ratio of DMPA to NMP is 6. 0%, DMPA adds late in the
reaction, and the neutralization degree is 90% ~100% , and using the technology of late phase neutralization,
the PUE emulsion product has better comprehensive performance.

Key words: DMPA; TEA; Epoxy resin; epoxy polyurethane hybrid emulsion

XNMERBE(WPUBBHRR ABRE TEH
FESMARAENRSMRIERE, R ZNBT®
BRGA R BEFANZ" Y, LFEX, BF
WPU I bE, NEBIRSEMAEHH
MERABERESR ., MaNWEEEsEE. 5
BENMEIMEESNR, HSHPSEERN BRI,
SEB. AENEPHNZENNAE BIUSR

i BHEE: 2012-03-13

SEPNFEREERN, TE—EEENRE,E
MRS, TREBREREBEN NS WK FEEE,
R, A FRABAENBIESIR S [~ KRR LIE
BHYRFT Y,

WPU 38— @i 3L sIAFKEBIRE FE X
Mo FEAMETPERI AR MY 557, RIS I AFE KX
MEANY %fl. KV #F2F WPU BEBEE

EETR : J RS W E B LR B R BB 5 H (10ARF1D)
EER A T A978—) L WL A 1 L, TR AE M2 Be R . 22 ek P 3R 5 W T i 23 T BB ECIE T T



1% T PACKAGING ENGINEERING Vol. 33 No. 13 2012-07

54 &

KDBMERBEIERNRERN, X KEDNSER
EEZINE WPU SURBIIE R DB E, MM #00
FASLRNRENME R, FKEDRREENAF
NI RERE 2 B8 5K M, A7) 30U AR &l
fll, Z— PSR E BRED MRESEHRER
R, ENERKE B FEDOIN . PRIFIN a9t
REERANZIN, NTYKE. eFSBRDE
Ao XPXAUNSEMISENKD I &7, BRI AN
BORENARRER T DS SRAEENRN, A
B3R TR E M 5 8 DMPA {E N F KT 557,
TEA NP7, &S PUE EG3LR, 12 3T Xt
R ENEE AhRENM XKL, ERINE T FKX
FRERIBV IO NS T S EAPROFIBIN0A T T AP A
EX PUE 3UR MRRIMEEEBIRI0,

1 S
1.1 BH

BX S 8MA(TDI80), HA Mitsubishi A
g BB B (N220), [ NEIRN ;1,4 T — 88
(BDO),[" WGl TR ; —_RKRBPERR, Ao
AT WEMIE E-44, ] IWNREXA LT o IERY
AN TIWE,

N, @EmIENX LA aRAT; N-BEN,
BIZEI(NMP) , K2R BRI AT ERAT; =
O, EBEENFZEFIBEREAT; & _R(EDA),T
DRBEINECFRNDBREAT . ULINDITE,
1.2 PUE EBAENHE

BESIRKGITE28) N220 AiEE28) TDI JiA
FIPIOKRD , £ 70~75 C RABSERP PRM 2 h,
£ 70 COHEMITE8 BDO, RERM 1 h, ¥IKH
O—NCO S 2R 2 M E 1B B B E N E & MY P
NCO EVS 2, AR SNEEEL, NAN AN
ISR DMPA(BTF NMP ), KA G N 3~4 h, R
WREPURMNARDNEENAEZENRE, FEE
40 °C B EXRMBABIAI D, £&REU) 0
AN TEANEBSTKVESILK, EBEENALGE
EDA ¥ 8%, RESRET DB, /B8 RET 6 1= 5518
HE &8 PUE E84R,

1.3 PUE LR RSRIEMRENIR 5 RAE

1) —NCO ESE0NE, &R HG/T 2409—

1992 1T MNE o

2) 3LRAIR, 1§ PUE DEUAFEE—ERB
B, ABFEKERFED BN 10 min, RKHRE
Malvern (Y25 BFR A TBY ZSNanos BRI E D HTIY , =
&SNS BRRIB R RERIE D0,

3D ILRBE, BB GB/T 2794—1995 & PUE
LRI E . A Brookfield A& BrookfieldDV_IT1-+HY
feiRF0 BT, WERREN 25 °C &R N 75 r/min,

4) LR IMI. BY BMANMEI RS IR
o, BLNERR, 25 ERF,

5 RCERENM, &R GB 6753. 3—86
Eo

6) ZI 9N D Mo KA Perkin Elmer N &8 Per-
kin-Elmer spectrum-2000 £ & 8 [ LT3R £ S5y 21 9
FOB LSO INEE  WESEE 400~4 000 ecm ', %K
ARERIANE,

) REIRE, RIE GB/T 1730—93, F/A QBY
WEMIUREBEITUE,.

8) RERBRENM B E, XA Instron
28 Instron RS EET SN, % GB/T 10404 —1992
MEURR B RAHEB R E M 2B XK,

9) RBIRKE, RIB HG/T 3344 —1985, 18R
BEAN 30 mm X 30 mm K/)\,FREFE 25 CTF=EA
ABESFNP,48 h BERY, BRERFEREXDE
BIRE T8 RKEK.

n,

HP oy K m, DANRABBRENRE,
2 HBR5WE

2.1 FrEREVAIAMEIL

MEmIs E-44 eNERNE 1 #8% a,3 492 cm ™!
MM MRS —OH AERWIE, 915 cm ™' F 832
em ' RABINEEDBVRFIERINIE, WPU 832 9ME
BILE 1% b, 50 3 303 ecm 'K 1 537cm 'R
PREEPRIED—NH VBB IR IE RS ek
[¥,1 725 cm ' R EPRES P ESHR VB S ko)
I#E, X 3 TMRIEEBY B, FZF—NCO ES—0H
RMHER T ASNREPRIEE, c % =E PUE
EEIRVAYMNER,S a BB BLL, 3 492,915,832
em 'ANAERISEY L TRHEEE KR . I, BB%% ¢ OB
PR 5 I a B340 3 TISAEEIN, MBI 5 AN



HEIEEAFE SR KB IR A T R Xk B A SR A W LR BB 1 52 i

A 55

a
3492
b
915 832
3303
172
1536 c

1296
4000 3000 2 000 1500 1000 500
PR/ em™!

Bl 1 E-44,WPU Fl PUE & & FLI L0503
Fig. 1 FTIR spectra of E-44, WPU, and PUE hybrid emulsion
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Fig. 3 Effect of neutralization degree on

performances of PUE emulsion and its film
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