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R AL AN ST, B S A o, B W R R R
AbE, TR T KA &M T 2R
(SDS) kel , HA# O 4% TAmEE(CA), 1k
20 CRAR AT 4 FF BE(BPO),
Wt kAT TS GAM, BET BN,
N - B HEFEE(DMA) , A4 s, $dEREA T
BNEA 4 E (HPC), B Z Mk '8 52 B (PVP, M,
=40000), b AL N1, 40 K By, i
i, FWALEIRF T B LR (PVA-1788) , 1
g Wy %ER R .
1.2 BRIAFNHNEERRERSE
EERT B &HALN SDS MByFLLA] CA
B 2 A FL AL N 7K 7 VR R SR I A R T A AL
WA HE 28 B0 250 mL ZFBEM A, B H BPO/
DMA & RS 27 MR & $B & MMA/BA TE4
HTELMBR S MABE S KM KER
eh 3 A R e T B R oK O o B LR
R AAY 0BT A] 240 RE4E 10 ~ 15 min. 5K
BHERLREABLAER EEMEHTHE
O EREMAREE,EAN,, B AW NS
NIBESREHATETHARER KD, E
SRR —BEME OCHT. HITHER S,
M SR EBERIAREE L HEEZERRAE
EFEE BATNER/ NLH ZEARIABHEBEN
EWNSFREESINRFWMITFRM b, REHEZER
NN EE REFEH AXEPRARBENER
KA AT B A B . o A v 2L v B T e
M 1 BIR AP HH MMA/BA RS RARESLS B
FBRABFHERM I ¢ H83.3%.

Table 1 The typical recipes used in the preparation of the MMA/BA

concentrated emulsion

Component Amount
Diepersed phase: MMA/BA(1/1) 50.00 g
Continous phase: H, 0 0.01 L
Surfactant: SDS/CA{2/1) 1.50 ¢
Initiator: BPO 1,86 x 10~* mol
Reducer: DMA 0.743 x 107 mol
Reinfocers of liquid film: PVA 0.1g
1.3 WX 5 RAE
1.3.1 HEBRAREHNNE HREBE

A5 KB LA A AR R E
b BIRAMTRELTERARN 6, RARE

P o (B A B I B AR B O Fo,
a = $,/$, x 100%

1.3.2 BWAWEE (AR EZERNE
BAEHEAMERERNERILBETER
me WEMEERLAERE . SEMEH,EH
&4 T, e AR #EERE BEERANRR
ET— e F AR R P RN ELE,
B3 —AEHEE” (20 min) YK FIK MR Z B
EREAL. BREGHWETRE 0(%) = W/
W, x 100% i+ 8. XFREMKEREE W=
(W, - W,):; W, ERBEABNTGEHE; w, B
SRR AKERFEHRE.
1.3.3 HEERSHM A% BHEHREH
BPO/DMA E 1k FJF & R ) MMA/BA BB E
FHREB =AEFFMA ), IO Ak EHFH,
AELB—HAMBEENL EAEETESHED
E&(HNEA—TEMN N,). 8 K—2 [ E
HEEAMEMAR, BIEEZEEHNFHFEL
H(C%)-MHE () M2k .
1.3.4 BRikF{H BEIBREEHR,
FR—EBMNABR MALE1,4ME_HG%
R RAD) KB, E 10CEERTEEE,.
BTHRER WOABEEAERY) BT &R
FE(EERENBERITAIERA W, 0
C% = W./W, x 100%
1.3.5 FLERESHR TR E B 18 i) B
YR T FRE P K8, ol HmeE—
EBWRER . BEEAR L, SR TREHABFASE
RS 4E = H JEM-100XS (Jeol Ltd. Tokyo
Japan) B 2% 51 B F B A WP 10 IR AR 18 SCWR
(131778, & 100 MEGRILER TRR, ITE
14 57 ¥ 0 12 F AR HE R 2

2 HREITe
2.1 BENEAREANEATENESREY

g

ARSI T 3 MR A (REY 0.1
g) RN F (NO FROMRERE.ER
FESHETEARHBAERSER (« RREH
RUEHE) SR EE 2. AFR 2 PALUFE L, BRR
WA RSREN o BN/ RERHER
H PVA < PVP < HPC < NO. X W B R F 3 # &
B EA N TEMAR,PVA RUEMESE
WL FEANSE, SWRTHSTFR(M =
44) B2 /0N, o 0 2 Xof B TRRT R Y 3 R A A
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K, H AR /D — 8 HPC B R8N B S
R, FRTH N TR(M =188) X &k X,
AR, —REFURKEMER, £
HEHMEE, REZXN, REKPHERE DR

# BT PVA BE % 7 UK (8] 2 A% 30 12 B A9 AR,
MRS THEIEESRELE R2ERW, B
BFHEA R (W E 0 B E KIS MR R
&), RERBEMEA R ; KB P LLFEH M 2
R, AR RS RS TR, RitiE
BEHAEMEHER FHEFRLEERS, B,
EoREHER.

Table 2 Effect of categories of the reinfocers of liquid film and polymerization environment on polymerization stability o ( monorner content ¢ = 83% by

weight,30°C ,5h)

Reinforcer al(%) Others

Environment a(%) Others

PVA 1.06 [E]=0.55 mol-L""

PVP 1.36 [SDS]/{CA] =2:1 (in malar ratio)
HPC 1.76 [1] =0.296 mol-L"!

No 2.56 [BPOY/[DMA] = 1:0.4 (in malar ratio)

Orven 2.56

Water bath 1.21

[E] =0.55 mol:L"!
[SDS1/[CA] =2:1 (in malar ratio)
[1] = 0.296 mot- L™’
[BPOJ/[DMA] =1:0.4 (in malar ratio)
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Table 3  The effect of the thickness of lamella on the amount of

volatilization{ % )

Thickness{ cm)

Time( min)
0.25 0.40 0.70 1.00
20 0.240 0.120 0.096 0.034
40 0.230 0.136 0.096 0.028
60 0.230 0.119 0.092 0.031
80 0.240 0.120 0.094 0.033
100 0.240 (.120 0.094 0.022
120 0.270 0.116 0.091 0.027
140 0.260 0.135 0.101 0.025
the average 0.250 0.120 0.094 0.031
my x 10° 4.9 2.3 1.8 0.6

[SDS1/[CA] = 2:1 {in molar ratio), [E] = 0.55 mol+ L™, water
10 mL, T=10%C ,PVA 0.1 g, § =25.52 em®;

Mg : the volatilization rate of monomer and water

Table 4 Effect of the outside temperature and the environment on the

volatilization rate of monomer and water (10°* g'cm'2 *min~ ')
T(C} 10 20 30
In air 1.85 3.62 5.52
In water bath 1.83 3.58 5.46

[sDs]/[€A]=2:1 {in molar ratio},[E] = 0.55 mol-L~"', §=25.52
em?, h=0.65em, PVAO.1g

2.2.1 HEEEMEEMKELZBIHNER
HIANENEFEEBRT,SARBES 10C
iR ) 42 B S Bk A K 5 R B R R e (B AL
WA 20 min) . A3 3 MR AT LAE H (1) EE
—EET, BN EHRNERTIKELZRESA

T XBENEBERILBER L —-ENERT, K8
EFAERBRAZAREMT(REEBE)ME
EEBEW, SR FHAE(1.01 x 10° Pa,
100), MEKMKERBAE;(QOMEHEER
RN RN N, B EMAKNERE(ES
PO/ HFEETRELS THEEEN N, Bk
AR MELABRER -, FHAMR
BHEEILK P EEAKERT SEE D TE
Wy Azt E R E R R ERLR m,
(10™* geem ™ min™" )t Z 9/ .

2.2.2 SRBERSSRFBESEEAMKERE
EMER  R4RNIFRETNRESIEN XL
R RE RN . AR S WRIEER S
RERF &, BEAKELERENEER. B
ROANRREMEERKERENEMEBR, W
RUBBRENFRHME THRABNARLEN., #
BEEHBEMKRE . B, BEHNEETTH
EEERIRLRE.

M4 PR EE,3FMARET,EX
BRPEARESSPHEEEREN XEHK
BESHEASERN, MERERE, XA EREER
HUBEAR.
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Fig. 1 The conversion comparison of the lamella

polymerization with the tube polymerization ( Water 10
mL,[SDS]/[HD] = 2: 1 (in molar ratio), [E] = 0.55
mol+L-" ,PVA 0.1 g, [1]1=0.198 mol-L~', % = 0.83,
30%C)

232 RENFENBERGERNER H2
AARAREAEN BRI BEERSERNE
mLAE 2 LR S R EERERAEMERR
BABFHRSERRR THERBENZSTH
ReBER KNIABRULESER, BERET
FERMAEED KA BERRES BET REAH
WEREK, FENFRERIWS , BARRBEMX
Bw, ERAERH M, L, BE RN
REERAERE—TEFERRE.

100 ‘Water
_ sor Air
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= 40r
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20
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Fig. 2 The effect of polymerization environment on the
polymerization rate { Water 10 mL, [SDS]/[HD] = 2:1
(in molar ratio), [E]=0.55 mol-L"!,PVA 0.1 g, [I]
=0.296 mol-L™",¢ =0.83,30TC)
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Fig. 3
polymerization environment
a)Over; b)Water bath

TEM photos at the different
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STUDIES ON THIN LAYER COPOLYMERIZATION OF THE CONCENTRATED
EMULSION OF MMA-BA INITIATED BY THE REDOX SYSTEM
AT LOW TEMPERATURE

ZHANG Hongtao, WANG Anlin
( Faewlty of Chemistry and Material science , Hubei University, Wuhan 430062)

Abstract The stable concentrated emulsions of methyl methacrylate-butyl acrylate (MMA-BA) are prepared using
sodium dodecyl sulfate (SDS) and cetyl alecohol (CA)} as the compound surfactants, polyvinyl alcohol (PVA) as the
reinforcer of liquid films. A novel method of polymerization, the thin layer copolymerization of the concentrated
emulsion, was carried out with benzoyl peroxide/ N, N’-dimethyl aniline ( BPO/DMA) as redox initiators at low
temperature. Effects of categories of the reinforcer of liquid films and the polymerization environment on
polymerization stability were introduced. The effect of the thickness and area of films, the outside temperature , and
environment of polymerization on the amount of volatilization were investigated. The conversion comparison of the
thin layer polymerization with the tube polymerization and the effect of polymerizalion environment on the
polymerization rate were discussed also. The size and distribution of particle diameter and morphology of latex
particles were determined with TEM.

Key words Concentrated emulsion, Thin layer copolymerization, Redox initiator system, Polymerization stability,

Polymerization kinetics



