37 1 ( ) Vol 37, Na 1
2010 Joumal of Beijing University of Chemical Technology (N atural Science) 2010
( 100029)
(Co-
436) (NP-40) , 4,4'-
3.0% 6.0%
, 50% , 50%
95% 4H, 1mm, 45an
: TQ316.33
(PA)
(RJ),
[1-3] '
[4-6] (71
. , 1
, 1.1
(MMA) (BA)
(MAA) (HEVA),
, ; (AL-
MA) , 98%, ACROS 1 4,4'-
(HMD 1), , B ayer ;
« i ( 110mg KOH /g) , ,
“ y 2 h 1
" (DMPRA) , , ; Daro-
(8] cur2959, ;
(C0-436) , , ;
(NP-40) , ,
© 2009 - 04 - 15 ; (APS), ’
, 1962 , 1.2
* 50%,
E-mail: shisx@mail buct edu cn (Tg) 30 , MAA



- 60- ( ) 2010

1.5% 24 h
: 1h ; 24 h
; @B/T1731—1993 ;
, 70 , @B /T 6739—1996 ; B/T
5min 83 , 1732—1993
, ,3h
1lh 40 , ) 2
) pH =8 9, 2.1
1.3 2.1.1 ALMA
40% [9] ALMA ,
, HMD | DMPA HE- ,
MA , N.noo / , )
Nn.ow =1.5DMPA 5. 0% ,
1.4
ALMA ( ALMA
) Waima ). 1
(25mm x 76 mm) 1 , ALMA |
(120mm x25mm x0.2mm) : ALMA
0.3 0.5mm, 80 30min 3.0% 6.0% ,
( : 1w : : 95% :
15am) 200 M . : AL-
1.5 MA 7.0% ,
; ALMA
@B /T 5532—2008 , 60% ; ALMA
;B IC 90Plus , ,
;  Perkin Eimer gectrun2000 ,
; 50% ,
1 ALMA
Table 1 Effect of the anount of ALMA on acrylate polymerization
w(ALMA) / / / / wo / /
% % % m % 10" “mot g * 10 “mot g°*
0 1.3 9.8 146 0.112 0 0 0
3.0 5.8 95.7 190 0. 074 58 2.4 1.2
4.0 6.7 9.7 199 0.013 57 3.2 1.7
5.0 3.9 97.8 207 0.022 55 4.0 2.1
6.0 3.4 9%.8 211 0.116 60 4.8 2.0
50% 1
( ) ALMA :1238an’'  1143an’’ c—0—C
5.0%, 0.7%, 2. 0% ;1732 an™’
C0-436 NP-40 Meo-a3s Mypao =1 1 PA Cc=0 , 3438 an " *

1 1

ALMA PA © 2055an ' 1452an’t  1388am’



C-H 1 (b) (a) Q0-436 NP-40
1621 an” ! . ALMA c=cC , 0. 7% ,
, 83 ) Muma Mea
o P 2 Myaa Mama =60.4 33.1 1.5 5.0
\ //\' \ j ,“‘\‘ Ny 3 3
v \ // S S . / J\, _,” .'
L\ VA | \ MmN v Meoazs Mypgo =1 1, )
v o\ NAS
b
" ‘ Fk ] ’ ]
’ " ; 2.0%
' ’ Meoa3s Mypao =1 2 )
"AH:» ;\:( 300 ) SO ) “ ) ) 1 1 2 1
a— ALMA; b— ALMA .
1 PA , NP-40
Fig 1 FT-IR ectraof the acrylate polymers 00-436 N P-40 CO-436
2.1.2 ’
, C0-436 N P-40
2% C0-436 NP-40 ’ ’ ’
) Meoazs Mupao =1 1, 83 '
) Muva Mea Muaa Mawa = 3
60.4 33.1 1.5 5.0 2 Table 3 Effect of the anc-)unF of enulsifierson
2 , (0.5%) , acrylate polymerization
Meo-436 w ( /
' ' ' My pan YI% % 1% /mm
0.5% 0. 7%, 12 2.0
! ! ! 11 1.0 4.1 97.8 207 0. 058
! 11 2.0 1.6 97.6 202 0.152
’ 11 3.0 1.4 95.2 157 0.072
! 21 2.0 3.7 96. 1 145 0.103
(0.8%) , ,
) 2.2 PA/PU
' Muva Mea Myaa Mauma =60.4
: 0. 7% 33.1 1.5 5.0
2 Ny /Nloy =1.5
Table 2 Effect of the anount of initiator on 11 ,
acrylate polymerization 80 30min uv
w ( ) 2
% 1% 1% /mm
0.5 7.5 87.6 208 0. 057 2 ! !
0.6 6.2 90. 8 207 0.022 ! ! 5s ! 10s
0 .
0.7 4. 1 97.8 191 0.058 ! 30s 93% !
0.8 8.0 90.5 217 0. 003 w ! !
; 1.0% ,30s
2.1.3 97%; ,
, , 30s 89%

' 0.4%



. 62- (

*3¢’>0-

2
Fig 2 Effect of the anount of phowinitiator on the
gel content of the cured fim
Darocur 2959
0.4% ,PA RJ

, 4 ’
4 3
Table 4 Effect of enulsion ratio on the content of the gel and (1)
the properties of the cured fiim
wo !
Ty 1% /mm IH /am ,
5 1 9% 4.2 15 2 15 sy Muma Mea Myaa Mama =60.4 33.1 1.5
5 2 99 8.5 10 2 20 5.0,Meo4zs Mypao =1 1, 2%
5 3 99 8.5 10 2 20 0.7%, 83 4h
5 4 98 14.2 1 3 40 (2) PA/RU
5 5 95 10.7 1 4 45 , 95% ,
1 0 75 0.3 _ _ _ 4H, 1mm, 45 am
0 1 71 1.9 1 1 50
4 ) [1] LuY S Lamck R C New hybrid latexes fran a oybean
75% , 55% oil-based waterbome polyurethane and acrylics via enul-
20%: sion polymerization[ J]. Biamacramolecules, 2007 (8) :
0 71%: PA  RUJ 3108 - 3114
95% A [2] Rodriguez R, de lasHerasA larcén C, Ekanayake P, et
AU ’ al Correlation of silicone incomporation into hybrid acrylic
coatingswith the resulting hydrophobic and themal prop-
' ' erties[ J]. Macramolecules, 2008, 41: 8537 - 8546
[3] ZhuXL, JiangX B, Zhang Z G, etal Influence of in-
A RJ ! gredients in water-based polyurethane-acrylic hybrid late-
! xeson latex properties[ J]. Progress in O rganic Coatings,
- M R ) 2008, 62: 251 - 257.
, RU-PA RU-RU [4] SebenikU, Krajnk M. Properties of acrylic-polyurethane

hybrid emulsions synthesized by the samibatch enulsion



- uv . 63

(5]

(6]

copolymerization of acrylates using different polyurethane
particles[ J]. Polymer Chemistry, 2005, 43: 4050 -
4069

Zhu GQ. Properties of polyurethane-poly (2, 2, 3, 3-tet-

rafluoropropyl acrylate) triblock copolymer agueous dis-

persion and its film cast fran the digersion[J]. Fibers
and Polymers, 2007,8(3): 243 - 248
) ) . HEMA FUA
[J]. , 2008, 37

(4): 14- 16

Qiam Y, LuX P, Guo P S Effect of HEMA on the prop-
ertiesof FUA hybrid emulsion[ J]. Synthetic M aterials
Aging and Application, 2008, 37(4): 14 - 16 (in Chi-

nes)

YiY, Ye FY, Huang C, et al
thane-acrylate copolymeric emulsion and properties of the
coating[ J]. M aterials Protection, 2008, 41 (10): 23 -
27. (in Chinese)

Synthesis of polyure-

’ 1 ’

[M]. , 2004: 92
FengSY, ZhangJ, LiM J, et al
and its gpplications[M ]. Beijing Chamical Industry
Press, 2004: 92 (in Chines)

, , .. uv

Polyorganosiloxane

[J].
, 2007, 37(7): 1- 4
LiHQ, GeHQ, Zhao J S, etal Preparation of water-
borne UV -curable PFUA coating and study on synthesis

[7] , , . technology [ J]. Paint & Coatings Industry, 2007, 37
[J]. , 2008, 41(10): (7): 1-4 (inChines)
23 - 27.

Study of the gynthesis of acrylic enulsions with reactive vinyl
groupsand a dual-cur ng polyurethane-acrylate systam

XA Yuzheng ZHANGNa HI ShuXian JAO ShuKe
(Key L aboraiory of Carbon Fiber and Functional Polymers, M inistry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: A seriesof polyacrylic latex materialswith reactive vinyl groups have been auccesfully synthesized by
the emulsion polymerization of acrylic monamers (methyl methacrylate, butyl acrylate, methyl acrylate and allyl
methacrylate) in the presence of anmonium nonylphenyl sulphate (G0-436) and polyoxyethylene nonyl phenol e
thers (NP-40) ascamposite enulsifiers A waterbome polyurethane enulsion teminated with vinyl groupswaspre-
pared from dicyclohexyimethyimethane-4, 4'-diisocyanate, polyester diol, dimethylol propionic acid and 2-hydroxy-
ethyl methacrylate A dried coating of a mixture of the acrylic latex and polyurethane digersion was obtained by
heating and UV -curing The effectsof varying the anount of allyl methacrylate, initiator and emulsifier during acry-
late polymerization, and the weight ratios of polyacrylic latex © polyurethane digpersion and phowinitiaor on the
crosslinking degree, water abmption and physical and mechanical propertiesof the coatingwere studied The re-
wlts showed that a stable polyacrylate enulsionwith reactive vinyl groups could be obtained when the content of al-
lyl methacrylate ranged from 3 0% 1t 6 0% and goproximately 50% of the reactive vinyl groupsof the allylic pre-
curr ramained in the latex The gel content of the UV -cured film reached 95%, and the pencil hardnesswas4H,
the flexibility was 1mm and the impact strength was 45 an.

Key words polyacrylate;, polyurethane; reactive vinyl groups emulsion; cross-linking, UV -curing



