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M/Ba A 0R BARAEIENOARE AEHUEMERE SHTTEFE, 2R TE
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HAHREHFKUERSYIE BKER S AN AR, RGSH” T B ZTLH
TR H 2R . Okubo 205 % B, StBA(PI M T B ) -MAA = B RS/ 8
FELHETEIZ LA RN G IRE T HE S TEH S-MMA-AA = T8
PR ERAES A GEH TARE S AR T ENE - R HREMILES
W R W/ R B A, R R S AN AR, IR TER L L EHAR D
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1.1 FERH

St.MMA.AA HIl MAA #1 AR 4, B #1885 2 0 9 /5 8 5 A M % (APS),
AR, BEE T + IR R AR (SDBS), CP; T M6, AR; B Bl 7K 4 4 8 B 878 2L
E M 15min TR = IKEBK.
1.2 AERIANHE

BRERAMBEH RTINS, [P(S-MMA) 1#l S,[P(SI-MMA-AA) ], &4 S, IR
77 % St 19¢.MMA 1.0g.SDBS 0.10g. APS 0.24g . H,0 120g;S, MR 50 S, A HE, 1
12 S, F SDBS ) B4 0.08g FIAIA 1.0g AA, “E K W & 4% 70C .6h. 5 7E 85C
MM TERR T HITRF A BER A St 19.0g.MMA 1.0g.APS 0. 54g.7K 120g, AA 5
MAA R EIER 15k RSB R A4 R XH6].
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BILER AW MH & FTEWT o 10mL $L.# . 100g /K.0.1g SDBS Hl—E & T H A
AR 38, FHEE 90T, Al 10% B NaOH KIS W iR 86 #89 pH | —E {H, A 3h f5R
HERHA TR, RISH 10% HCUKE#IHREE AW pH EE 2.2, 34 90C TR 3h,
518 pH HEE 7 BP5 2 ALEOR HL M.

1.3 EI

BOREEAEKHERLMNE . KA R(D,)XEEM JEM-100CX 1 MBS ET
BB (TEM)FE, fe a5 Hu a8 B BEF (N RS XN BEELEMRS
Wb Bk [ 71 e AR R/ BB EHERE LT AR AVIE TR

AV=(D}-DJ}?)/D,}x100%
HEep D, #1 D, 4500 BTG LR B R

2 ZR51F1R

2.1 XFIHAERESRK

TS, 1S, BYBSRR 24 314 74nm H1 65nm, B RN H#ELE S 5K 95.4%
F195.6%, A TEM B (B D) Af W2 FHEHN S, XRT ST FARESH
Bl AT REMEFFARRSIRDPHERATE, BT EE A E SRR LN
oh, L EIR 4 AR R R BT K APSHHE, iR &S E TRARE L EHE
AR CR KT A R TR IR

MEBLRGE DTES, LS AHTH SEMMA-AA =0 BER(A-A). 4 AA
BEIRABUDT L1 %0, T ARESHEARNE D, ETREMEPEMSHRIT S
AA FERSTFEAT 1% FME8K, M A A 7b N, B9 EREEH KT HEikE,
XiHAHTARE SRR MAHEE =4 MAESNBBRESEFEMNMBEES
AA AEMEINTREI. 3T IS, AFFH S-MMA-MAA JER K R (As-Ay), FERE
BRI HE MAA HENHEINMEMABEE AR, R FIERE SRR RN
B (Ag, Bo), FEF THAMW SRS GEAR = 4 Fr Besr. ol W a7 A fO IR f R A
¥ RITARES S BEAME AR GTFIRRE, ZFRERARZWRAEDGEER
Wt iR R, 7 S Pk i KR A9 8 BGE RR KPR AR T e K e g R T = A
PR, AR R A, X R A iR R A B T A B R RO B (W] e R
fEREEF, E - BEMAMAALLE AAEG-LEFH R (A; 5 A, B, 5 B,), X
FH AR AR, B AA MKHEH L MAA K, AA B b MAA B B AK P A
B EhR b, KM A RO RR A KIS A %, W AR R AHE R e R R
AR T Ao e K001, R AA BI7KIRHE R T MAA, 1B MAA R PKHE 47 i m 2948
AR R DR AA B EE, ATE MAA E RN =EEZHH
g T
2.2 EWMEILIREERANER
2.2.1 mEKFIRET  mEET A, BERSEE pHER 1220, TH/ES
WM E RN 2.90.2.03.0.58.0.00, 5/8 b H SRR EBEL AV 235 53.1% .
50.7% . —3.6%F1 — 7.09% 0T AR B R AR A R AL, BORKBUR B M 4 T RR/ B
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EYMEER G 0.8 AWML, ERBEREER/ ST/ ESMNREL KT
FF2.0385, AV KF50%, Hit L h R iEE TR/ EaWeREll 2.90.

Table 1 Results of seeded emulsion polymetizations

Run Seed AA MAA Conversion Dy (nm) N,x107 (17"
(g} (mol% ) {(mol% ) {(wit%) Theo. Exp. Theo. Exp.

Ay 5,2.0 0.0 0.0 95.6 314 315 8.36 8.35
A 5.,2.0 4.1 0.0 91.1 307 313 §.40 7.90
A; 5.2.0 6.1 0.0 89.1 306 298 8.38 9.07
Ay 5.,2.0 8.0 0.0 92.0 311 308 8.36 8.57
Ay 5,2.0 11.5 0.0 94.0 315 293 8.33 10.40
Asg 5.2.0 14.8 0.0 90.2 313 293 8.31 10.15
Ag 5.2.0 0.0 5.0 98.3 318 310 8.36 8.99
Ay 5,2.0 0.0 8.0 89.0 307 293 8.36 9.65
Ag 5.2.0 0.0 11.0 99.5 319 301 8.36 9.95

Ay V 5.,2.0 0.0 14.0 95.5 315 273 8.36 12.80
B S:.1.28 0.0 0.0 98.1 316 316 8.37 B.37
B, 5,1.28 8.0 0.0 95.4 313 307 8.37 8.90
B, 5,1.28 0.0 8.0 97.9 316 301 8.37 9.70

2.2.2 WOHNWE pHEMAER BETHE/ RSWHRER]R 2.90, T A, AR
¥iiG pH M 10.50.11.50.11.98,12.10,12.20.12.35, b BIG#HAEMIL=4, AV ESH
FH5.6%.3.7%.55.3%.56.7%.53.1%F1 25.6% . AV {H% pH {HRER, B pH #H
1 11.98~12.20 EEA, AV KT 50%, SeB Y45 pH BHBEE H 12.20.
2.2.3 R ERE SB_SREARARARHFERARMRENLEEEEH
(W#F2). LS HFFH SEMMA-AA = TTHEERR(A-A),. & AALH A, 5 ERH
ELIE A, IR BB R R A AA AIRMIGH Ay As Jl A, B0, GCHGEH 4%
LH&EBEA, (HE AAFIRA 8.0% (ADMHE AV H B KE. St- MMA-MAA =Tt
BARE(AA), MAA S EERM A T A, B EMILTE, A BER IR EL LT, A,
BRI R A BT R T MAA RIBEE 1 A BT A, 0078 )5 3 A LB 2 9L 5F H Bk ik
FEA R/, EEBEFH—THT. LS, T, AA S MAA 4 8.0% BT AT R AL BERE (B, .
B) e LB, B ERERRA T A EHFARMEESSARE, R
EREHESHAM AR, SR/ RO REEE(E2$
Ao Be). A A, I B, 9 TEM BR4F R 2.8 3 Ml 4, f WH RSB R T
EXBARMA 8.0% 8 AA, IR REWH/BEBEA (B EMN ZILE MR
2.3 EeRpcHL A EART

LR RERE, B AR EF AR IMA R RFLA LB R0, TR RS %
o FEBEEash BRI ILA X8, TR A, B T FLER 27658 18] 9 48 5L A4E A
. ¥INT o FEBALZEEE, FRBLENSEEE TS THARENBMRER Y &



Fig.1 TEM photographs of seed latex particles
Magnifications: 140000; S, P(St-MMA),

S, P(St-MMA-AA)

Fig.3 TEM photographs of seeded latex A, before (a)

and after {b) alkali/acid treatments
Magnification: 58000

Fig.2 TEM photographs of seeded latex A, before (a)
and after {b) alkali/acid treatments
Magnification: (a) 48000; (b}58000

Fig.4 TEM photographs of seeded latex B, before {(a) and
after (b) alkali/acid treatments
Magnification: 58000

Table 2 Volume change and hollow cbservation in seeded latex particles after alkali/acid treatments

Run AA(mol% ) MAA(mol% ) D, (nm) D(nm)* AV(%) Hollow ohserved
Ay 0.0 0.0 315 315 0.0 No
A 4.1 0.0 313 309 -3.8 No
Ay 6.1 0.0 298 328 33.3 Yes
A; 8.0 0.0 308 355 53.1 Yes
A 11.5 0.0 293 301 8.4 Yes
Ag 0.0 5.0 310 306 -3.8 Yes
A, 0.0 8.0 293 305 12.6 Yes
Ag 0.0 11.0 310 276 -22.9 No
A, 0.0 14.0 273 245 -27.7 No
By 0.0 0.0 316 315 -1.0 No
B, 8.0 0.0 307 300 -6.7 Yes
B, 0.0 8.0 301 296 -4.9 Yes

* Particle diamerer after alkali/acid treatments



18 MEAS AT ANEENESAARR 203

RARRE T, 3§ TREREFHEKEERTRE, TUESRERNVER(RDT) &
MERAS D FRAREERDIR, B ESREEN T USSR TN AKME, 5
SR OB A AU K, EH AR T S M e, B AT LS RMRE T &
FAOMEE, mAXEREOF TR, EREETRTUERESRWE SHRE,
BHLIE 1 &% B e e s PO S0 W, WTT7E TEM TR B 2L .

AR FE A A AR R LR R EMN o T AR, KR ILEEL B E AR .
A G R S:-AA & SUMAA MFLBGER AT THF R0, R AT & BoR K i & (i Bk
RERHH SR P AA SEAHITGE M, 4HRBD T AAERIERT 4%0, &
fEEH L RENHEEP —EEHEEIN 4.2x10%4/em®), LR P RE L EH p5y
THERRNRE X T St-MAA & &, BREOR &R EMR LREMHE BHILES T
MAA & BR s i i, EREEE DAL BP0 A B9 T8. X TH MAA B H
BR, S THAAWKR, A TREIESPFAEARNN AR, ERAHELIEY B TER
HE BRSO THE, SRXEERN T TR MmN KRR /MK, FUERLE
AT, F_LREANA AANARK LA MAAKA RN EBER L AEH.
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PREPARATION OF MULTIHOLLOW PARTICLES BY SEEDED
EMULSION COPOLYMERIZASION

KAN Chengyou, LI Huihui, SUN Jin, YUAN Qing, KONG Xiangzheng
( Department of Chemistry, Shandomg Untversity, Jinan 250100)

Abstract Seed latex S, consisting of styrene(St) and methyl methacrylate(MMA), and S,
consisting of St. MMA and AA(acrylic acid), were first prepared by batch process, then a
series of St-MMA-AA or MAA{methyl methacrylate) terpolymer latexes containing different
amount of unsaturated acid monomers were synthesized by continuous seeded emulsion
copolymerization in the absence of emulsifiers, and the composite latexes were then treated
by alkali and acid subsequently at 90C for 3h. Particle size and morphologies were
characterized by TEM using phosphotungstic acid as staining agent. The influence of
swelling agent MEK{methyl methacrylate) and the initial pH value in the alkali treatment on
the formation of multihollow were investigated. Experiments showed that multihollow
particles, accompanied by the largest volume expansion, were observed after treatments for
S,/P(St-MMA-AA) using 8.0% mole of AA in the second step monomers. At the present
conditions, AA is more suitable than MAA to prepare the desired multihollow latexes
particles, and seed latex S, is more effective than S, on the forming multihollow structure in
latex particles.

Key words Multihollow polymer particle, Seeded emulsion copolymerization, Particle
morphology, Styrene, Unsaturated acid



