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B R UAHMEAPS) NI EH. SR THERI AR EMMBIBNER T I H
(PVAC), B LIS PR(MA) AR Z S LIMEERE R T (AIBAY A 3LER, &
AHTAEESHRRITHRERH TARRS, FAEARN R TENB(TEM) R T R
BE. RAEABERRE T, BB S PVA/MA BERIEM ARIMEL, %4 PYA(/MA R 1/
208, TE A L PMA SR8, PVAC S iedy BORE . 7 Wi ik A& 1 T Tl 48 31 28 1o %7 Y £ B L0
XWiD) MMIENE, BT A CARES, RS, ME s RN

FTARRGHAREN SRR ANFEFE, WETRARRSHENEET
B TR EE KA AR MM FARRS TR RBNESHT T EZHH
FU RRLUMTRAMFAENTE_LERESY, BTRERHTREYERN. B
THERAGUENNE TG A RN RMEAERAE LA EBES Y UMK
(domains) R A HEMTESYP . RHEGBEXMHEL EEN, F—ERXHFTLER
FREESVERNTES Y G A KA -7C %M (inverted core-shell morphology).
MEKEERFLEM AR TR S UM IBER D . A 308 A FEKESEE LB N E 5
RN VAc #1 MA ABIRMAR, A PVAc FF T, AIBN A51AH, 3 MA #RFH %
BEG RENERH#ITTHE.

1 scEEERs

1.1 TEEH

MA.VAc: AR, BB MBS HFEHA;AIBN.CP, H ZBEES & 5§ H; APS, AR,
REWMKESGREMEH; T 2R ERBRPA(SLS), NaHCO,, CP; BT 7K 3 WK,
1.2 &RER
1.2.1 PVAcPFTIEMSH ¥ 100g H,0.50gVAc, 0.15g NaHCO, 1 — i & SLS &
AN OHES, NS, ERTHESF 10.67kpa ERESIIHE, EE K, BB
A EPHE. FHRP 60T HHEA APS BIKIEH, KW 6h. RENE VAc Bl ZFQ-5 s
1.2.2 ABKFGTMANHTFARERS H—EBHE PVAC AR LB RKEANW
FHiF, BREUS A 50g MA, fEHEH FHRE] 60T, MAHEH AIBN, K1Y 8h.
1.2.3 BEFFETMAMBTARES RHERABEKES, LE% MA DA S
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PVAc FiFH M T, JF7E 30C THEHEAK 24h, RIS HEFRT 60T, SIA AIBN, RS 8h
1.3 BRX/MRESERIE

B AN RIS JEM-100CX 11 B TEM LR, REH BB KER. TH
W 6L 43 47 (Polyd ) T 3 E 7™ Malvern Autosizer Il ¢ R R G R @l 2 ) Bl e, %E
BUNRE R AR BRRIE(N,. 1" DETRITH:

N, = 6(M,C, + M,C;) x 1000/ x[ D} #1 + (D; - D;*)P2]W
AP .M, M, 35185 VAc I MAMER(g);C,. C, #51H VAl MA FELE(%);

P1.P2 435 PVAc 1 PMA & F (g/em’); W AABBEE (g);D,.D, 7R AR B
BAMBRABRRHER(cm);x ARFAEK.

2 ER5EWTR

2.1 PVAcHFIAENERK

AALFFIS] 7 A B T BB A e 3% 1, R R A f R B i s 3L
HARKDY, ERPFRREKEDR, SBRAEMELR, FILEEE RS AHE;W
SROAMFES F LSO TFARBRE AR YW TRFZHE, X4 SLSH APSHH
B2 514 0.5¢ A1 0.06g B, ([ AR TRAGHIHHFHK.

Table 1 Ingredients and results of emulsion polymerization of VAc

SLS(g) APS(g) Conversion{ wt% ) Dy {nm} N,x1077(1™) Polyd
0.3 0.06 69.3 142.9 1.32 0.175
0.5 0.06 87.5 130.0 2.28 0.039
1.0 0.06 81.5 128.5 2.13 0.105
0.5 0.03 82.0 140.8 1.63 0.117
0.5 0.09 83.2 142.9 1.58 0.076

2.2 BESGERRT PVAC MM E
HITEHEPRY 2 A0 B BB {E PVAC k6, i PBA(RAKBR TE) RS
m 7%1T%“%E@%&XTPVACJHIPMA%E&EE@%&%&?EFH E%AE!ZPVAcH.ﬁ

ro gy o

Fig.1 TEM photographs of PVAc a) and PMA b) latex particles stained with Phosphotungstic acid
Magnifications: 29000 for a) and 140000 for b)

HFEBEFTERT PMA ABGFHITT RANEHT LR, R AR MBESIRN PVAC
M PMA R 7 TEM THERAE, MABERE, PVAc BN H X%, PMA MF 2T
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(E 1), 7] B4R R EEXT PVAC #1756, T PMA RS2 8.

2.3 MANBFARAESRERES

2.3.1 SEREHEHEE HF28% T PVA/MAEERR N 1/16, EBEKAGFTEE
A BB B BB A B RE . S RF W, FEA N NaHCO; 1 SLS 9 & 4T, BRE R
Bedr ¥y I8 R M) & 56 ; AIBN R BbRr @ R SR SR w80, A T e
I NaHCO, %1 SLS.AIBN Al &% MA BB 0.2%E MR THARE S M &M, A
2P N, WERESEATRRY, ERRTARRSIRTE RN L. XRE2ET
MA B KBHEE K, B A E KB RA .

Table 2 Ingredients and results of seeded emulsion polymerization of MA onto PVAc

NaHCO, SLS AIBN Conv. Do D, (nm) N,x1077(17Y)
(g) (8) (®  (n%) ‘ Theo. Exp. Theo. Exp.
0.00 0.05 0.10 60.0 129.5 151.5 150.0 1.03 1.10
0.02 0.05 0.10 64.7 129.5 152.9 157.4 1.03 0.93
0.10 0.05 0.16 50.0 130.0 148.8 145.0 0.69 0.73
0.05 0.00 0.10 50.0 129.5 148.2 130.0 1.03 1.61
0.905 0.02 0.10 60.1 129.5 151.5% 141.2 1.03 1.26
0.00 0.00 0.10 70.0 129.5 148.3 146.4 1.03 1.07
0.00 0.00 0.04 72.3 143.5 172.1 170.1 0.77 0.80

» D, D, represent particle diameter in seed and sedded latexes respectively

2.3.2 FEKRSEKEFTHERES FR PVA/MA BBEEFREKSHRAMNF
THESENERNES A TEM BN E(E 2, B 3)TLUEH, AEKSHE K REB
ERAEERELW. EREREET, X PVA/MA E& N 2/1 B, PMA ERR A E
RUEZEREN"  PVA/MA ¥ 1/1 i, B T IR R IR B4 5t BOR: 5 PMA JE R K
BIXEM A R 4 PVAC/MA KT 1/2 0, ERRIZH AR EE, § AR &Y PMA
BHTESY PVAC T E, BRTHEH RSN ERkEGT, RBILEKN
FE I b RARA B RS, BOBLAY TEM BB H 2K 5, (1P PVAC I PMA IRA MBS

Table 3 Seeded emulsion polymerization of MA onro PVAc at different conditions

PVAc/MA Conv. Da(nm) Ny* 1077017y
D,{nm)

{wt} (wi%) Theo. Exp. Theo. Exp.

Unswelling 2/1 60.0 135.7 148.0 150.2 1.32 1.25
Condition 1/1 70.0 140.9 168.0 163.9 1.04 1.11
1/2 60.4 142.9 186.1 180.0 0.79 0.86

Swelling 2/1 62.3 142.9 156.0 150.6 1.23 1.38
condition /1 65.1 142.9 165.6 157.2 1.04 1.23

1/2 60.4 142.9 186.1 190.0 0.79 0.76
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Fig.2 TEM photographs of PVAc PMA at unswelling condition PVAc MA wetgh ratio-{a)} 2/1; (b) 1/1: (¢) 1/2;
Magnuications: 140000, 72000, 72000 for {a) two (¢)

Fig.3 TEM photographs of PVAc/PMA at swelling condition PVAc/MA weigh ratio: (a) 2/1; (b) 1/1; (¢) 1/2;
Magnifications: 100000, 140000, 100000 for (a) to (¢)

Okubo %*VH Lee %V 1L APS 31 % 7], % 5% 7K 4 8 4 76 35 7K ¥ B 7 L0 ooy 3¢
AHT TR, B3 T RAGRSEWM RS . IR H R dwilss, & APS 2| %
T.LAPVAc AT F,BA AR BEMBHTIARES, E— B THREH L PBA #.
PVAc AR FALBR. Z AT AEH ik MR W%, SR TFESYN B KBRS =
BEREWR, BELBPGKMER & Witk A F K fF Bl 33 % A A4 SRR .

ALBEERL TN ERHRERMFE, HHTE 25C F, MA. VA IE BS54
5g/100g H,O 1 2.5g/100g H,0, U PVAc HFfF MA R FAHRE S RN & EH R
FERGHESHREETHFAREESNER TMEENEIEH EE £ L8/ F
AWEGE, HE MA WEBETUEE L& AFLURSTFHEEN MA #8 3.5x 10834
/L TFTFH N, ERE 1070 /L, BB FHH2E 105 %, BIMEREREMAET,
AH] MA LG KA 0 B4 F RIS PVAC B8 3889 = FIE X 7278, 4848 Harkins
Bit, ERETSES, HEBEWERH R L, KAEPHERG MA S TRERRLME L,
LIS BIA AIBN J5, B8 T I8 AR TRER A 3089 MA 7EREBL AR 4 4, MA TE/KH B g 48
RO AT PMA IR 28 RS0 th oy M2 HE 49, B FaX ek RS R i A 2 Ak 71 4y
FTHH RS, ANTTRMEEIRFROR RE EER SRR LR PMA BE &
Fl-EHHEN, EXEKIHEE T, KL PMA KRN SHESE S, UR KB EMR /&
MR ERE R, [ B FE PVAe B PR REH LM S FH APS RS B
BT, AR B PR R PMA B KRR G DAL BHE AR/, FFUERS
BEITET PMA fil PVAc B85 35 {L 18 BE R, BE & PMA 3T B 8918 0, PMA 5 Fi#A
PVAc BER I ERIE AU X, B AT UL PMA A .PVAc A2 AR .

HT MA fil PVAc BB ESHARZ8 /D, ERKEGT, KBS MA BIEEA
PVAc I RA R Y — 0 ZLE AL, 2 A AIBN B, 2 K854 3| £ /4 F A B MA 5k
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TR NETSIE RN, £ 8K PMA fl PVAc 2 FHE 5, T B350l 528 M 45 0 45
WEE. 55— HE, BT PMA fil PVACHMEMHEARAX, FUERSREEREHRAER
SHAE ATEM BR EUHEEHED, STEKRESGHELL, 78R PVA/MA R
T ERKAHE TG RN 2N SN KE, RAUSHHES S,
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SEEDED EMULSION POLYMERIZATION OF METHYL ACRYLATE
ONTO POLYVINYL ACETATE INITIATED BY 2, 2-
AZOBISISOBUTYRONITRILE

KAN Chengyou, LIU Manhong, YUAN Qing, HONG Manging, KONG Xiangzheng
{ Department of Chemistry, Schandong University, Jinan 250100}

Abstract Seed latex particles of polyvinyl acetate(PVAc) with narrow diameter distribution
were {irst prepared by using ammonium persulfate as initiator, then unswelling and swelling
seeded emulsion polymerization of methyl acrylate (MA) onto PVAc initiated by 2, 2'-
azobisisobutyronitrile{ AIBN) were carried out at 60C in the absence of emulsifier. In order
to investigate particle morphologies of various seeded latexes, a selective staining technigue
using phosphotungstic acid{PTA) was used under transmission electron microscopy( TEM)
observation. Results showed that experimental particle size agree roughly with calculated
particle size for all of seeded emulsion polymerizations, but particle morphologies are
different. Under unswelling condition, taking into account the high water solubility of MA,
its homonucleation in water was significant, and PMA secondary particles were formed and
coagulated onto the PV Ac particles, so initiation and polymerization loci of MA were both in
PVAc seed particle and in water phase, and PMA domains were observed at the surface and
inside of seeded latex particles when PVAc/MA weight ratios are 2 and 1. When PVAc/MA
weight ratio decrease to (0. 5, PMA-PVAc core-shell particle was observed. While under
swelling condition, the inner of PVAc particle swelled with MA was main loci of initiation
and polymerization of MA, no PMA domains or core-shell structure were observed, and
interpenetrating network structures were formed for different PVAc/MA ratios.

Key words  Vinyl acetate, Methyl acrylate, 2, 2 -Azobisisobutyronitrile, Seeded emulsion
polymerization, Latex particle morphology



