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(TMHA, 25% 7K BE W), fL 2% & X W FE 1 ®
(PTSA) , fb24, Ll HEBRLT) .

¥ FLE A 20 wi% [ CaCl, WWBEAL, &3 8 .
Pi TREA KBrEFSRHESIBERERHE
FERME T Buka Vector 22 4 36 X K it
(Germany ) b #F A7 £1 b D6 38 0 2 5 H FLWFR 28 400
EEREEEREMAN L, cABERAREG,
A RO, ERE, R EBENHE JEM-1200EX
ZE5TH T B 4 $% (Japan Electronics) b W2 3| B2 kL
F RS A IC/D LB R 2000 R ERRE S
#ri¥ (90 Plus Particle Size Analyzer, Brookhaven
Instruments Corporation) | 1 32 37 42 K /N B b 42 47
A I8 BE R 20°C, BB K N 658 nm, A BT AR
29900 R3] MER A BEREMBEIKE &
E 47 GB-1040-7 7£ RG 2000-10 B H B F T ik
LRI (B TRERUFBERAR) L ERE
KR {58 BE . Ak BE- ik B IR TR E B W B R
FEESE S5 g LB EETE 50 mL LI
g1, A 10 mL 0.2 mol/L £ B - Mk BE VA K , B it
1h, B 0.1 mol/L FIBE- S AL IR MR R E
SRR, FMEa TR HXRBIHERE
Wi E Bk R,
1.2 HABERRROE &
1.2.1 B/REMIBETHHE B/REH
FLECR FH R ER KL T YURRE T FIA % E
SHABRRETEER . A3 AR EHHEE
BF AEBEREETENR/RILEET, 3
L P-(GMA (shell} ) 1 P-( AA(shell})} F&, LR
AREEEHILERF, L P-(GMA(core) ) RN

AEFENT HEETFRA00 mL) HALH
(SDS, 0.36 g; OP, 1.44 ) FIZE N (LE DMA

Bl H 5 E VUM IE 2 2% AlE H IR 3 59 500 mL
=0 RANER, #BRS MALBRALHZESR
1£(0.12 ¢ SDS#0.48 g OPIF T 40 mL B T K,
EEEFE T MA 50 g AR, FLAL 10 min) HR
HEPEHE 30 min, FHE T 74 C, RAKBEPEEE = 300
v/min, A APS S| KB B R RS, FHES
T AEERHEKEUEENER.5 ml/min)
BRI THWACEEREK BEEBERMTE RS
SN 1 b, BREFLERF, LR, H#T
RELBES.MA APS BEB,RE UEE M #
0.5 m/min) HMFA AN CERE RS
EMEEREHEM 1 h, HELR, B3 P
(GMA(core) ) #1 P-(GMA (shell)) LW ; ¥ LB F
7K (100 mL) .4k (SDS, 0.36 g; OP, 1.44 g)
FEPF(AR DIMABIERLERET IBHEHS
MFEMMEER S 500 mL PO I3 KRS, BR
S MALBTAACKMBEERK(0.12 ¢ SDS M
0.48 g OPE T 45 mL EE T K, BmEH T WA
50 g IR A B, B4k 10 min) F R BB HE 30 min,
FBP|74°C, FE(EBE R E 2 300 r/min, fTA APS
SIEMBREIARS, FHERATE, BARRHEE
JELMAE R E (0.5 mL/min) K F T H WP 1L
BEPE BREEMTEHER 1 h, BE#
ARET,UEEIM T . ETEEARES.A
BF 43 B3 i SDS.OP.APS.NaHCO, KB & % L
B MMA . n-BMA . AA B & SBEBRR(AE D, N7
JEMERN 2 h, B HE LR, B3 P-(AA(shell))
B . UL RMB/REWABRNESTRY
35% AR AT 8% T AR EAKEY
B, a4HBE—RIAE CMA M AA SR (RS
BIRMRBR S8, wi% ) M/ .

Table 1 The core/shell latex parameters and starting components

Components P-(GMA(core)) P-{ GMA (shell) ) P-(AA(shell})
Core Shell Core Shell Core Shell
Distilled water {mL) 140 45 140 45 145 50
SDS (g) : 0,48 0.12 T 0.48 0.12 0.48 0.12
0P-20 {(g) 1.92 0.48 1.9 0.48 1.92 0.48
NaHCO; (g) 0.15 0.15 0.15 Q.15 0.15 0.15
(NH,):5:05{g} 0.15 0.10 0.15 0.10 0.15 0.10
n-Butyl acrylate (g) 22.42 22.42 22.42 22.42 22.42 22.42
Methyl methacrylate {g) 27.85 27.85 27.85 27.85 27.85 27.85
Glycidyl methacrylate (g) 0~12.5 — — 0-12.5 - -
Acrylic acid {g) C—_ — — — — 0~6.33
1.2.2 HANLBRHHZ HAMB P-(CMA HEEVREZ)FHEAHY, BARGHBE AL

(core) ) F1 P-(AA(shell) ) H BB & (FHFERK

Blend A #7; %SB IR &I P-(GMA(shell) ) i P-
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1.2.3 FBEESHE BEESIARBRE 20
whEER(MLERMA—EENEEFDEAKX
/NF590 mm x 90 mmx 6 mm B EUE ZHEE
F,EB(SC)TTRIAGERAFBET 24
—Em AL,

2 H#R5itie
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B XRHEELRES TR, IR
FHRHAREEERRTERD KR EKERM,
FHBEEGHABHNERELNEE BI1ERET 10
wt% GMA B9 P-(GMA(shell) ) 2L MCT R4S
AREEEL, A BEPREEIB R AKH LR
FEET RGN AR 1 TR EEREENS B
RBLAT R M IE T T B, M AL 8 h B, SR
F6T 21%, [F e A] LUE b B0 1 e b 3R PR A (8] 7
FUAK, BHEABRGEL TR MR RE
Tk, RN 1 h b, SR HAFERAT
98% . 2 B AR GMA &2/ P-(GMA (shell) ) I
P-(GMA(core) ) AL ERME ST RE R E M
FESE MNETLUEDL, Y GMABKT 5 vt%
B, EMEMEREES N, YCMAEBR TS
wt% B, T EMEREERT —EHWRE, I
GMA B ¥ 10 wt% B, P-(GMA (core) ) F1 P-(GMA
(shell DFLIE PR HEM TR B H 5 wi% 1 2
wi%  RHEZRS TLERGTELRGHFEE
RETKR, XE5XHRENSGR B HE
EYTBUDF IOWMRAE. B, ALBERET
TACTIHATFRE DR ST H#AT, REEME
FHERMILEAEEFHYEEELE, XAE
FHEXBHREEREKE. AR GMA T EH P-
(GMA(core) ) FLMB M AL AP Y QN 3 T . M W]
PAE Y ,910 om™ ' R i 6 2 BF 5 B B A A TR i 0,
FEE CMA M E RN R, # — P F W GMA
EERAIABHTH, KEIHFEEHRBEFTL
Kk, '

2.1.2 ABEFHRONEBERESHS T H 42
BESEHE 5 wt% GMA #) P-(GMA (core)) FLMTE
FRRAHBENEERRSHE AETTLLES,
E—-HMBEABREATHREBIMNILER FHABEN
TFHRER S54.5 nm, RS AHMEE R, H
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Fig. 1 Plots of the polymerization conversion { ¥ ) and the
concentzation of epoxy group ( theoretical value ll, measured
value @) in the P-(GMA (shell}} latex paricles versus

reaction time
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Fig. 2 Amount of epoxy group in latex particles with
varying content of GMA: calculated (), in P-{ GMA-
(shetl)) latex (@), and in P-(GMA(core}) latex (4}
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- Fig. 3 FT-IR spectra in the 1100 ~ 850 cm™' region of P-
{GMA{core) ) latexes
a) 0 wt% GMA; b) 2.5 wt% GMA; c) 5.0 wt% GMA; d)
7.5 wt% GMA; €)10.0 wt% GMA
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Fig. 4 The particle size distribution of P-(GMA(core} )} latexes in different polymerization stages

a) P-(GMA({core)) core, particle size, 54.5 nm; polydispersity, 0.046; b) P-(GMA(core)) core/shell, particle size, 76.0 nm; polydispersity,

0.062

Fig. 5 TEM micrographs of P-(GMA (core)) latexes particles in
different polymerization stages
a) P-(GMA(core)) core; b) P-(GMA(core)) corefshell
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Fig. 6 Gel content (%) of Blend B films annealed at
different temperatures for 1 h '
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Fig. 7 FT-IR spectra in the 1100 ~ 850 cm ™" region of films
annealed at different temperatures for 1 h

8) 28%C; b) 50C; ¢} 80C; d) 100C; e) 120°C; )
1407 ; The films prepared from Blend A with 2 wt% TMAH
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Fig. 8 Plots of different core-shell blend latex films gel
content and swell ratio versus the concentration of GMA

a) Blend A: b) Blend B; The films were annealed at 80°C
for1h
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Fig. 9 Tensile strength of films versus concentration of
GMA for blend latex A and B
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SYNTHESIS , CHARACTERIZATION AND CROSSLINKING REACTION OF
REACTIVE COMPOSITE LATEX

ZHANG Jide, YANG Mujie, YANG Huan, ZHU Yangrong
{ Departmens of Polymer Science and Engineering , Zhejiang University , Hangzhou 310027)

Abstract Three types of core/shell latexes which containing epoxy groups in the core layer or on the shell layer and
carboxyl groups on the shell layer respectively were synthesized by seeded semicontinuous emulsion polymerization.
Two types of reactive blend latexes were obtained by blending epoxy group functional latex and carboxyl group
functional latex.The core/shell morphology of latex particles was clearly observed by TEM. The size and distribution
of the emulsion particles were investigated by DLS analysis. The latex particles are narrowly dispersed with
polydispersity index of 0.062 and number-average diameter of 76 nm. The diffusion and cross-linking of polymer
chains for blend latex particles were investigated by measurement of gel content, swell ratio and FTIR . The influences
of different core/shell structure of blend latexes on mechanical properties of the films were described. The results
indicate that the polymer chains diffusion and cross-linking reaction are enbanced when the epoxy groups are in the
core layer and carboxyl groups in the shell layer of latex particles, as a result, the physical and chemical performance
of latex films are improved . The tensile strength of blend A film is 20.3 MPz when the glycidyl methacrylate (GMA)
content is 10 wt% .

Key words Emulsion polymerization, Reactive composite latex, Core/shell structure, Cross-linking reaction,

Diffusion-



