EAHEFE 10 wR T Vol.41 No. 10
2011 %10 A PAINT & COATINGS INDUSTRY Oct. 2011

5 FEE i h BB D Xk i UV BB R ER 43 84 1Y 52 i

% F.otRE (AREIXRFAFELELIFRE, M 510640)

B E RARHRE_S5EMRE(IPDI) RESiRE(RC M8 - 1.4 T 2B (PBA) A FEFRESH THE
MRy B 20 50% Bk b AR B B B EE S BUA (PUD) , @i HiR Y P B EEE F R IR —NCORHE 5K
IRELFE N ER (HPA) F1 26 DURY =AM ERER (PETA) L3R5 & A4 SO, AT BT ABRBRBUR , 5 PUD B & &4
HERE. BFE 7K UV 2 BUR R aBk SUR XK SR EER MR aR B TR B4R S PRy T AR i, (R Bef Xoh ok RE A A7 3
BAFYERRI I (DMA) MBTTE S5 FRAE (SEM) , 45 R0 DUEE S B34, UV 134 B30 {658 B A B8 BE 38 K, 40 B4k
FOyRRH AP BEREACR AR s DMA W3R B B A U B o KB T, () BB 1l KR, REBL A T, (h) B 1ol i 1L, 4
ST E 4 SEM MK R WIS G 10 S HR R BE B K, IRPIIT B RE BT AR K,

KR K RER; R/MEEL D RERANE 2 U = NH R

PESHES:TQ630.6  XMIRIREE:A  XEHS:0253 -4312(2011)10 - 0048 - 06

Effect of C =—C Double Bond on the Properties of Waterborne UV PUD

Huang Ping, Ye Daiyong
(School of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510640, China)

@
ﬁ
%
2
2
#

Abstract:A UV curable waterborne epoxy modified polyurethane dispersion with 50% solid content was
synthesized with isophorone diisocyanate (IPDI), polyester diol (PBA) as the main raw materials. Reaction

of OH groups in hydroxypropyl acrylate (HPA) and pentaerythritoltriacrylate (PETA) and NCO groups in

polyurethane prepolymer formed carbon — carbon double bonds, leading photosensitive. The tensile strength,
hardness, particle size and other performance of UV curing waterborne polyurethane films were investigated.
Additionally, the dynamic mechanical analysis (DMA) and cross section structure characterization with SEM
of the coating films were tested. The results showed that when the double bond content increased, the tensile
strength and hardness of UV coating increased with other properties unchanged. DMA tests showed that when
the content of double bond decreased, the T,(s) of soft segment shifted to low temperatures, and the T, (h)
of hard segment shifted to the high temperature, thus the phase separation tended to be completed. SEM
tests showed that when the degree of cross — linked resin increased, the degree of resistance to fracture also
increased.

Key Words ; waterborne polyurethane; UV curable; double bonds; hydroxypropyl acrylate ; pentaerythri-
tol triacrylate

FHMCELBOR 2 20 4 60 4FAC LR TF A B — Rl sk
THE IMRI BT R AL R, BRI IR HTE R AE B B 5P
FRETT LTI RFIRBCE SN A B3, 51 R LR R (1
RY) MR R 43 F R A EBUR S RN, (A R R R %
RE RBAMEL . TRIERSMEELRREA VOC Hi
BAR, B R, E BB, KRR T 9 &8 M 15
B, BRI SRS BRI, R AT, SR Y
A A SR R A BURSEM IR B B B8
& 21 s B EOR KR ', AMTERR T RE IR
B3R A B EOR R B 1 R RE VE SR TR AR, B
RTE S S S BB ST R R £ 7, 3 TR P 6 3%

P BB B DU R e I HGE A 2 W o

FRIAR G SCHR £ 2R AT R B Ak 5 IR R RE Bl , K
I BT IR A R A — e HE B B PR BR R K 5 | AR B XX
B AARBOEIER" . ARRFNTIA L —ERANRH
HEFETNER (HPA) A1 =5 88 B 9 2 130 VU B = VN 46 L K ( PE-
TA) , 73 5 b BOH G I A0 5 ok BB BE 437 1o BE S5 4 RE T T 199
R, T SRR XU XS K UV BB iR R

1 LRBY

L1 RBE#
St R 5 AR (TPDI) Tk 4, HAR =3 b A Tk




BRSO T PR DU R K UV R 2 B i R

25l RAG CUGEL(PBA) : Tk %k, il S TERARE; =
FeHULNAR(DMPA) - T8 LR v A5 1 4 - T 288
(BDO): ik, ) MATfL T 88T SZM&(TEA) . 2 %
(EDA) fh¥ad, ) ML F AT SR ERE (E -20) : Talk &k,
JUIM KA VAT &N - BB -2 — IS e ( NMP) < fbof
wli PR EG B 1 R A 6] N B CAT) : T8, T M R4k
UT75 U DEERR - 7485 (DBTDL) ({24l 1™ ML # ik
NI ER FEIN R (HPA) 22130 B = (N 45 R R ( PETA) - 478l
b e AE F AR AT RR 23 vl .

1.2 XBRSR

1.2.1 KHRREBFRRY S HAREGES R

(R AT L REREPE B8 19090V A AVEUE Tt Fipm
B AT RER PBA 7 90 ~ 100 C F I Hoe IR BB
k5 65 ~80 C AT AT B IPDI Fi4E {7 DBTDL, JF7E 1t
S I 1.5 ~2.0 h, BUREIN 5 SU 0 —NCOJE ) &% &
FLE TR A BRI SN 50 ~ 75 °C A4y i 94557 BDO,
WL 0.5 ~ 1 h RGN 1 ~2 h, FLE—NCOMEIK BB (E 5
A DMPA NMP E -20 FIUNEL S, (R{E18 R 60 ~75 C K&
N3 ~5 h PRI E R A —NCOJ &t (T ERIEAIBH Y
TIEE% 45 60 C ~65 CAATHE, AT B HPA 5 & PETA {£
FFHRIE K 60 ~75 C KR 3 ~5 h, BUREN a2 LI $—NCO &
WP REE B A TEA (R BER S 515 FRIR 2 40 <C
FEATHVRE AR B 4 BT Kot LA EDA 8%, 15 3|
KPS S i PR B o B
1.2.2 ¥shAEL

PRI W 25 a7 i K PE R EER A U A 1. 5% 65|
& #) Darocurel 173 A Kl #0187 f ¥ e A, BEFE
LS OPEY T h IR R L RIS AR L 1
60 ~ 80 C{f N FIKGEHRTHEE  TH MRREEHXRES
BTN GCEEYL 1 B GTEIME- - B il w15 5 e Bk B
1S
L3 9WFE
1.3.1 —NCOM & # &

HiF S ARG B 5 T e 9 B2 iR i FL 98 4, BB 8
SRR L SO R TR W RE 25 A —NCO S B Rz, JF H
P ER R Sk s 1ok Wb R 0 e B AN B RT R Y R
—NCOME L.

1.3.2 4obkik

KNG 21 41 56 ¥%4L ( Perkin — Elmer Spectrum 2000 ) %}
PUD 3R UES P25 50 B, B3R 96 BB 8 450 ~4 000 em ™', 8%
Sl A ORI AR A K SRR AT E R R L TERIRET
BT SRR T FAEELOAR A LA
1.3.3 B4

SRR R R 18 FIVRLAS 70 40 e FH 45 2R 3C Mastersizer 2000
TGRS AC I LA, 42 A8 R 0.6 ~ 6 000 nm, £ 25 C i,
W /NI AR A LR b NS RK R FF 200 £ EE IR

o R E TGS, B TR R
1.3.4 Zeta 94145

F 5 R 3L Mastersizer 2000 5t Zeta s {37 {0, i
Rk AREN.
1.3.5  4a4b iR o7 24 K &K

FRHE GB/T 528—1998 i i, B R i i /0 $ir et o 6 , 4R 4
GB/T 2421—1998 iz B Firif BT R 1 2
1.3.6 &8 FaiX

R4 GB/T 1730—1993 il 2 ik R AR FF L R R B .
1.3.7 DMA @{:X

BERI B S M E R BT DMA2980 X 289l ik . ik
BN -60 ~ 180 C, AE#EHE K 5 C/min.
1.3.8 By&@ £ #(SEM) %

ok tE R BUE R A /MO T S mm x5 mm # 5
FEEZRTFR7IJHAEFRBRIEE LB S2E,HIM -
6460LV Y B T B 1B ( SEM) TR Z ik BB iy T T 445 44 .
1.3.9 BT 4 2#B(AFM) @4

AFM BERHHE B R LR RERN B
BN RE D F BT 5 AFM BB Z MM o R 2,
SIS G R IR . P e 46 0 3 B T v S RO 2
MR B R ITE 2 F IR, w8 Xt n F 4 &
SRR B A (E S ORI 15 BUHE 5 R\ F
W= R RER .

K Fi_CSPM — 3000 54 1 tOBE (AR XS] 28 i)
R B R A .
1.3.10 HLBEETH

MEFT, RS YI B 100 B Mg, R %
ABLHLF, L4 000 r/minff) 3 B B0 10 min, ARG E 48 h,
MELESHASBRRIAEAS, HFHHZ. EFREE-EY
1.3.11 EAfETH

8% GB/T 6753. 3—1986 ¥k B {782 5@ 1E 1k 48 77 3k, ik
PE N TI0E R AR 7R MR LB A 7R TE . HUK 29200 g
FAWET OEA.EEMO, 8 THETHRAN, /(50 2
2) CFAE30d. WA L2 B L%,
1.3.12  BE& 5 #hmak

Y% GB/T 268—1993 iillik A PGB & 11 .
1.3.13 AR EH MR

HR4E GB/T 1731—1993 i A R R L BITE .

2 HRT

2.1 AKREBREREIAE UV REHRR

2.1.1 AMEEEAE(HPA) s KMH UV AWEH
HPA B34 B~ REMI TN IS BB 26 b T HeS b 4

BB DU , (8 HCFL 4% AT SR SO AL A B B, 76 S SN G R L 72

g OH-W W3 OB


zhk
线条


B =

%
2
7
5

BN TEMTDERESR AR UV REE S AW

HARERBER K EIDCH IR TRMEREERE K
FME. F1J5 HPA FEXTKME UV R R m

#*1 HPA &3t PUDs MAERIRNT
Table 1 Effect of HPA contents on properties of PUDs
w(HPA) /%

5

ISR B3 S 1 S s . . B i
P s T L1 N1 RS R 1

¥iE KB FBE kB LB
& &R/ % 46. 68 48. 62 47.09 47.89 49.57
Zeta I /mV. =367 =37 50 300 S0 a0 - —4] .5
i/ (mPa-s) 444.6 3179 239.4 238.0° 291.9

BORENE RUUE RUUE  RUIE BV Ui
AR A e L

AR 1 AT, fE B B A B[R h 50% ML R & HPA
SR, SEERNESRES, #E /)N HPA SEAY
A HUAR R M, KRR MBS R AR R A R
(B B M ELAE R BRI B 3 R o K MR RS A AR B B
ES5HX5rF RE L%, Al A Mooney A R{EHE
KE Vi
s

@

Ty —TE LM KA R B s Ko — BRI B R
WHOR BRI =2.5)  V— R R R 7 ek
GEGO—HRAREGV, BB REERET DV, =V, + V3V,
HRLFARGEE,V, AREZEN V, B5ER.

FEW AR R E B F A, B, YAl
WR A EERT, FEAT KRR LA, REEBRE NV, i
WIZER . InE | FIK 2 PR, B HPA & B, SLl
ANETRERF NFLB R R R E AW K., ARESYWAHM. &
FRENERHFZMGT, LR AR B, HRmMAS A, f
FRIMMEEAERBS, SREAFER /D, BTHABMNE
EERIE TR XU Z 25447 HPA &8 R X e 2
50, Bt AR R S R AR E
2.1.2  45403% K

HPA SHE R 1R m L 1,

A EH, BEE HPA &880, W AR B ik
BB A, A KRRBEERAKBERAES, HE
FRA 3% 8] IR RE KT FR/NIAR X EE AT LW
HPA {F13 R BB TIREAE , N A BESE — £ 6, R BE
ik (¥ A X o0 F B R A X 38N, 4 14 A I B A P B A
SRS MRE T,

2.1.3  SURAIR BB MK

R 2 3 HPA FEX PUD R FAE R Ay

MR 2 WA, BEE HPA &M, LR R X,
W MBE K, LB EEEZRAFFHEENZRN. —2
BRESE RESTENEINE B FREE BB KT M5 m,

Inm =Inn, + A (1)

1+ N\
/
/ \
:; 10 - / \ °
= \
g of [ et o)
Al // \\ /
g 8L / \
& / \
| \ /
e ke / \ 4
/ —
6 /
L J
5 1 ;I P o A 1
2 3 4 45 5
w(HPA)/%
400 F ™
l\.
X 350
i_é 300
=Y
| 250 |
200
’- 1 ! i L " .
2 3 4 4.5 5
w(HPA)/%

B 1 HPA MmR7FHakeHh
Fig. 1 Effect of HPA contents on mechanical properties
#2 HPA TR PUDs fi2FE RN
Table 2 Effect of HPA contents on particle size and hardness

of PUDs
w(HPA)/ i
T e HE  EW
nm /% ¥/mm
2 114 0.53 92 1 1
146 0.54 91 1 1
4 144 0.55 93 1 1
4.5 156 0.56 92 1 1
5 192 0.65 90 | \

MR85 53 5 (6] A LR 4, (1 T2 s UL R L 42 0 /s — 12
BiK BTG/ PE B3R 55 , 43 F S WO 7K B2 T LA 46 4> T8 4
HERERRM AR T, hE2 T, RENEFHEE
HPA SRMBEIMT ARG R, X2FBRENESBHEE
HPA SIS A, B8 T HE I RO, B
X FRBEAREY, B TREEE, /e TREN
Tirf 7K 0 ) 4

2.2 PETA 37kt UV B9800

3 4 PETA Xf7KPE UV HERERIRE M.

HI 3 AT, BEE PETA S &M, 8RR & 812
=, B/, PETA SR8 A Wy SRR e, X5 HPA
SEERELGETHE B WERER1 MFE3 RIAFHEWM, X
S WEE oy BV B & B B3 I, 43 B R 7 TR] 4 ) B S B
NN AT AL AN 42 ¥ A VS - A R N Bt




WA A R U XK UV 3R B A A R

%3 PETA &% PUDs fAERIRM BB, HPA J 4 S5 AE I 60 75 A RRAR, PETA 2554 3
Table 3 Effect of the percentage of PETA on properties of AN REF B PIRER RS . HIF) B A9 PETA 76 [ 4k 8 b 9 2
- S— WCIE U 3K T HIPA, AT I 03 6 T O O

4 A el : R, R BRE LI Zeta WAL HITE - 40 mV A 47, UM FLIK
AR aa‘*f;z 3(:%5% aczz: i’iiE ks i

T XX - ULE UL UL UL

2.4 £ e

M REAE REEE S AEEE gk .
B/ (mPa-s) 36780 ERASEISSIA 2330 A 8% PETA BUEHTGLLAMX L3 B 50 d S35 A 10% PE-

i o
ROEESE EWR  RNE  Re kv BREIREMIGEE.

wrsr Ed @ @M W Wﬂw ;
HORL T 0B AR L5638 , P2 FLBCRLHE TR J7 00, I b
SRR I 190, AR B W

2.3 Hif3 . Zeta BI{L FEE WX )
% 4 Jy PETA &1 FLIRCRIAR (Zeta HL {7 Ko i DL AR PE BE d
P 5 1)
i& 4 PETA %lﬁ PUDs ﬁsﬁm%uﬂ 4 ()(1')()‘() 3 11)1)1) ?)()() 1%301) m J_-11()()_()
Table 4 Effect of PETA contents on properties of PUDs ok 3 /em-!
w(PETA)/ —— ; B2 #E4¥ PUDs sk @
% RS Zeta F8 s e EH) Fig.2 FT ~ IR spectrum of high solid content PUDs
I [/m £ %/ s -
BB 28 i MBI 2 AT, B 7 630 em ™" 4 C —C Uik 0 G
- 121 aat : SO 2% , LTI K AU T 2 Ay, P SRR
6 132 -42.7 0.63 92 1 1 9, 3359 cm ™' &b F11 738 em ' Ab A AR 3R 9 —NH 2t FH
g 147 =450 0645 °95 1 1 C =0 irbe , 3X 1o B 7 Tl 3 i 2 vh —NCOJE A1 5 —OH AL ] )R

PEAERR T KRR E EE R, 1 043 em ™' g 38 79 O R B R 11E 0

A ARTES 492 om ™" b g0 iy MRS e 37 K , 138 A B4 L 119
Hi% 4 AT, B2 PETA & RAOMMN, FLBRARIY A, — —OHMES—NCOMD 58 £ N, 3 WALHIFEO14 om ™ Ab iy

R LT A, PETA & b0 1 82 S RO R Ao TEWRTHIR UERA 1 SRR A TR 3R S o

N RSB RR W, X5 HPA SR ELEY 2.5 DMA 44k

10 208 -39.4 0.66 94 1 1

—B, R 2 fik 4 BB ATHE i, &4 PETA f93RBEH SR FT DMA 47 4K B8 Bt (5] 6 AH 25 1 0 0000 19 1 40 B 47 M
WAERERE . RIOREE SRR E L T A MFE LB HPA gz, 25 B LA 3,
1400
0.60
0.55 1 200
0.50
- 1 000
0.45
0.40 £ 800
“® 035 2
8 0.30 s 600
0.25 400
0.20
0.15 200 +
0.10 0F
().()5 L il AT SO ¢ | TSRS = 8 i = 1 J 1 SRS . 1 1 dainid 1 o= | 1 1 A J
-60—40-20 0 20 40 60 80 100 120 140 160 180 —60—40-20 0 20 40 60 80 100 120 140 160 180
c i
—a——6% PETA; -——8% PETA; 8——10% PETA —6% PETA; —@——HPA+PETA;

~8=-—10% PETA; —8——8% PETA

B3 AR HPA 4% PUDs g4 DMA wh &
Fig.3 DMA curves of PUDs films with different HPA content

P 3 nTRL, AS[A) PETA &8 g [ & BOK PR /3050 T E . 50 CA 4 g R T 3B B 3 4L 56 48, 140 C A&
E50 CHI140 CLHATHBLT tand W, HAEMMEZ B BTEM A M0l 7B MBI e A8 . W04 (] () )i 0 2 o 4 A4

- Ew

oS- W@ R



"
#
%
2
2
5

BB 0TEH BB K M UV SRR R R i R

ZAREX AN BTN . NEHTHEE S, 5
# PETA & i/, 5K EBE T, () B RGIE , M T, (h) B
) B E A B TS 4. PETA & B/, BB B0 in, 18
R KB F stk F R4, FAE, B0X R IR A% M X
AR/ R, A B A B B b A WA R 3 ) 785 3L
PR, HL tand 1 BB E 4 K

B E/t RRETLIESR,PETA & & 10% [ A5 RE

B E'H B KT PETA T8 6% HlR SR AL HRBHEE
BESEGMEREZE FE PETA &I, AE BB/,
AE'RIRBW BT A X, AE BB/, BB,
PETA B HA 3 MEREH NI AR IS 26, JL & B0, Wt
g, e AL R
2.6 SEM &%k

P 4 3[R PETA & BHBR R EISH

10.0kV 11.9mm x20.0k SE 12/31/2010 16:24

a—4% PETA ;b—6% PETA ; c—8% PETA ;d—10% PETA
B4 AR PETA £ Fe4 R & LM E
Fig.4 SEM photographs of PUDS with different HPA content

I 4 F/R ,a b I R HR L5 T I OF- H , B DT AR i
Mk A s o od TR IR PR B UL B8 T TR A TR T 2, B
W11 480 D T MR R TET TR AN o e aboe d 4 BT, KB
o T O RS i R, LT A R SC IR R SR R SR LT R RR
K.

2.7 AFM 5%f

F IS J7 A (AFM) 2087 77 B: Al 1B B 4F dh R P A
- T A58 PR, AT R 0 | L 1A i XL 38 A i o 194 2 i
A, LS.

MEELS mY UL, K PR M B oY, SR K XA 28 B A
Bl LAE , PU RBEAR TP B RER A7 W . g 1M
FE g K X H K X

10 000
20 000
30 000

g 30 000
20 000
<>

N
n 10 000 &

BS5 PUD# AFM = 4% %K
Fig.5 Three — dimensional AFM image of PUD

3 & iF

=R

XS S 3N, o B FLIR R 0, AR AR




B OME% T A P RRER DU X KT UV RERR A KR R

Rk A GEER s eI Al ik B A B 1 188 A, UV 3R B S et o B Chemical Industry and Engineering Progress, 2010,29 (1): 119
R g e K MR LE Bl fe) PETA 7 fad B2 b iy s W 2 -123.

AT HPA, (0 FUMORIE S EMEERS. mE g (9] ZRALKAX HBR.F SESFREARKMSE MR
B NERIMAN ARBE T, (o) BT R BEELI T, (h) BT HEARRAL). AT FH2009,101): 28 -3

WEI X L, ZHANG F X, XIAO Z L, et al. Preparation and proper-
ties of high — solid content and low — viscosity polyurethane microe-
mulsions[ }]. Acta Polymerica Sinica,2009,1(1) . 28 - 34.

[10] #£3,-TRF,H3, F. 3 FLRESLEILKRERRERH

MM E T 08 2. BEA PETA FHEAYIE K, AE" MR /)
AE' TR T SSHRBE 4 G, AET(EBUV/N, SCHRBEBE K. Ml
o ACER IS Bl KSR HTT MR BE k.

2% 3k (3], ## T3 ,2008,30(5) : 4 -7

(1) & KAABAEE SAFKERASA KA ZEH R WEI D, YE DY, HUANG H, et al. Muiltiple crosslinking UV cur-
#111]. ¢ REH,2009,25(5) .45 -48. able waterborne polyurethane coatings{J]. Paint & Coatings Indus-
JIN K, HE D D, LIAO Y P. Preparation of high gloss water — borne try ,2008,30(5): 4 -7.

PU and wateborne wood coatings[ J]. China Coatings,2009,25(5) : [11] 2w . 3L, TEF KERAKBEPEAMIEAHT
45 -48. [J]. X R F44R,2003, 36(6): 719 -723.

[2] PARMAR R, PATEL K, PARMAR J. High - perdformance water- HU J X, SUN D X, YU Z Y. Study on particle sizes and viscosities
barne coatings based on epoxy — acrylic - graft — copolymer - mdified of PU dispersions[ J]. Journal of Tianjin University,2003, 36(6) .
polyurethane dispersions [ J]. Polymerlnternational, 2005, (54): 719 -723.

488 - 494. [12] Mgk, 534, AESE. ¥ FHrE R RMESEEARMER

[3] DECKER C, MASSON F, SCHWALM R. Dual - curing of water — Bk RITA(]. HaTHHMFS T4 ,2002, 18(4);
borne urethane - acrylate coatings by UV and thermal processing 177 - 179.

[J]. Macromolecular Materials and Engineering, 2003, 288 (1) . CHEN FT, DUO Y Q, ZHOU G Z, et al. Thermal behaviour of
17 - 28. polyether polyurethane based isophorone diisoeyvanate [J]. Polymer

[4] HSIEH K H, KUOQ C H, DAI C A, et al. Synthesis and kinetic Materials Science and Engineering, 2002, 18(4). 177 ~179.
studies of UV = curable urethane acrylates[J]. Joumnal of Applied [13] HASHIMOTO T, SUKAHARA T Y, TACHIK, et al. Structure and
Polymer Science 2004, 91(5) : 3162 -3166. properties of 1apered block polymers. 4. * Domain - boundary mix-

[5] JUNGSJ, LEES]J, CHO W J, et al. Synthesis and properties of ing” and “mixing - in ~ domain” effects on microdomain morphology
UV - curable waterborne unsaturated polyester forwood coating( J]. and linear dynamic mechanical response [ J ], Macromolecules,
Journal of Applied Polymer Science, 1998, 69(4) . 695 - 708. 1983, 16(4); 648 -657.

[6] DONG HEE JUNG, EUN YONG KIM, YONG SO0 KANG. High [ 14] DAWN M CRAWFORD, JOHN A FSCARSEGA. Dynamic mechani-
solid and high performance UV cured waterborne polyurethanes{ ]]. cal analysis of novel polyurethane coating for military applications!
Colloids and Surfaces A: Physicochemical and Engineering Aspects, [J]. Thermochimica Acta, 2000, 16(12) . 168 - 171.

2010, 370 58 - 63. [15] 3hARE 5. SHHRBRA/BAASGELERA/IRHAAEK

[7] ECKERLEY S T, RUDIN A. Mechanism of formation from polymer 5 & 4E[J]. L 44k ,2010, 3(3); 778 - 783.
latexes[ J]. Journal of Coatings Technology, 1990, 62 (780) .89 SUN D C, CHEN Q. Synthesis and characteriation of high solid con-
-99. tent polyurethane dispersion containing carboxylic and sulfonic groups

(8] EZH.54, 2R HEASTMAANETRERAS LY [J]. CIESC Journal 2010, 3(3) . 778 - 783.

o J). 16 it & ,2010,29(1) . 119 - 123.
WANG K, PENG Y, WANG Y. Effects of hard segment content on WHEBRH 2011 -07 -08( &k ki)

the properties of aliphatic anionic waterhome polyurethanes [ ] ].

B T e Y e T N R T

(LBHRA2012 FRMEITREE

{1 mERED BRI 1962 47, iy g AT RS AR iR b PR A A 3. R LA IR R R b AR i 0 B P sk
F YT S M R R T, BIZERR Al B AR 4 | B2 B el AU A 5 T 0E | R SR ot 1M A9 B i L T RN R
P RS UE B e

<<l:%ﬁﬁ%ﬂ»[fmfﬂbk’ﬁﬁ?%ﬂ&m%kﬁiﬁ%m}f A R R SRS R LSS G A AU I A
O, BAT BB RIREER” U 1 28T AR R AR ks AT SR A

CEEREl) A LR 30 AR, WS — 1Y CN3L - 1792/TQ, BBRAR i Tl 45 ISSN 1009 - 1696, il & 1% 4 4 - 693, 4
VR % Il B B3y o] LT ), A Pl S 5 vl B I BN T L 55 . 4015 Jo/ 8, 242 180 UC.

WiRH A bR 5 4B 345 £5(200062)  HL§% 021 —52820086 1% L .021 — 52808959 E - mail:shil@ sheoating. com

i
i
%
2
o)

it




