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TREE T /G REXM6 | HAMHEWNE. MEZR THE(AIBN), SE&%E
B RL(BPO), T BB H#F (KPS) : 274k
1.2 RAADBNERERS

#F 20eMMA, 12g A b BOA MK ER—F WHIR G, AL RN NaOH
KB, BRI ZRAT BN, A RNER; TR Z0 pH E—8H 9~10. Bs 4
SERAK, EEAEREH 100g.

ESiERFIMARAKERERAFR ABRERKEFEERERSIITES.
DB R GI AR A0, SIAR ERE T &S, B4 U KPS 5 £B 48, W5
RHEBEREAES.

1.3 B4R FX/DhRESHONE

REWRTHKENFER(D,) RES RSO FH 5 (R B e #
A ) W E 6917 1# A B {58 % £ E Brookhaven 4 7 4y BI-200SM. & # e S ayThE Y
AW, W1 R 514, 5om. BLETHRIE 00 B HEX B ¥ G,/ Brookhaven #2498 44 #7, BF
FHEREE DD B TFHTHT AR, ¢ BRUEHE.

g = dnygr - sin(8/2)24 (1)

FRILF, A BRBAERK, o, AT ERITHE, 0 BBH A YHKEERL D, &
Stokes-Einstein F 1T EET .

D = kT (3npD,) (2)
$LF 8 2 R H Brookhaven Bfi (X £5124689 Contin H i+ B B34,
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2.1.1 y HE5IEMMABARES BE1HKRLILHT » #4518 MMA A EE
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LWHALEN 13% 0, B 1 BREET  Tavlel Growth of polymer particles when microemulsion
BB /MR, LB KB T RF . polymerization was initiated with 7 ray
CHEBXE/N HESHHET, BLHHE  Covesion(%)  DMom)  Poly.®  NS10"/L)

B, EERPHESYR THE RN, X 5.6 179 0.275 0.9
HEESYRTANSRERH 4+ RO TR 13.4 559 0.202 20
P8, B e TR R K, OB T il 33.8 38.5  0.091 75

T 59.4 39.4  0.069 62.2
LR RGKF 33% 0, R R E BB 100 507 0.145 0.5
FYBRTHERIBRA HE B LHE . D, the hydrodyamic diameter of polymer particles
m, WEHE R R B /MR T H R ST (330m)  swollen with monomer; b. Poly, the polydispersity of polymer
HELER 13.4% R B /NB F R ] particless . N,, the number of polymer particles in

(20nm) XK. B, B/ FRTHH KR  microemulsion

RENETREYR FZEMMEEES, TR UL 13% BN 34%6F, RSP EH
REVYRTHRHNMBRN MERSREMMTE3F(E D). XEFREBTFHER
KR SR TR T A AR LR FRUFM D TFEERR? KI5, X
EHTREVERETATIEY, REFTRABHHAREZ YT, BB RR T HH S
EFMA. B F MMA BRERK, TS AAR S, HHTFRERARG LR
B YFLERREN, MMA EKHEEACFEN S B S L HNREE, 9HERBENILEL
KRR, MERREEL BRI EEMBREF R 5HERN, MMA # B AL H T 6E B2 3
B, ARG R A, MR R TR R, FTERNE SR TR
Mz ZEEMA.

Belger S AR R MMA MM ARE SN, N TR S F R AR LR
B, URREHBRE LR AR 15% ¥R RBILE b BH R
EIMBH SR XSRIMNAN FHRKIERIANGE LREELYS .
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Fig.2  Size and the distribution of swollen particles at i%%% KPS glkﬁs %%%%%ﬁ%ﬁ
different conversion  while initiated with KPS O, B AYE FHEHEE /. EXS Y
Microemulsion composition: 20% MMA, 12% BOA, 68% 50nm E E EQJ /J\ ﬁ % _5 ?E j(: E“J ﬂ a:_ ( >
H,0;[KPS8]:7.4 X 10" *mol/1., T:60T 200nm) 3E7F, WALk 20% B, JOR T3 |
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B TFHEN S0%AER.

EREHT, KPS S| RE}, ZE/KHM B Tablez Growth of monomer-swollen polymer particles
HENEREE N 4.6 X10 "mol/L+s, Jl.  in microemulsion polymerization initiated with KPS
FR y HRAEKHMPEEEHEZNER  Convenion(%)  D(nm)  Poly.  N(10'"/L)

(2.4x10 "mol/L-s) By W . H MBI R 3| 4 131 0.296 0.17
RFRFBESYR T Z A2, Ret 19 251 0.280 0.32
I F 51 % AR 4 2 5], 57 % B 31 & 4L jg ijj g:gg; 13-.322
HEAE. HW KPS 3 &6, FrBESY 100 o5 0.06 as
BT HR R R

KPS 51 &R M EHEFH B, WEEKIES| 28 ESRE, b FaFFH, K
EYE HERE HEMARFE. HIL KPS 51K, AR EANHEERT, SHREHILE
oy HESIREESHEX M—RERT, SRS R REREE, ArS y L2518
MR, KPS RRAERMKREGYME THERRR. AR ESUR FHRER /D
RHAET, HEANMRNFHHRR v L5 Ret8 1/60(F 2).
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BRI B R B IR AT S, BT KAREEN B b &0k BB, B8Rl
ER/AD, B EREAILLSER, BEYR TR RS WL R G ey
iE?

2.2.1 AIBN 3% MMAMABES E3IMEILET AIBN 3| Z MMA EAKES
B REYMRF A MRES MRS ERERTAEN. 5 KPS518 MMA A BB &ML,
AIBN R A BR S, BARSYAFRAENR SN THE LiER. (H2 KPS 3|
R, KESYRN FEI0%MELETRE

B %, 20% LK, KRTHRE o ,I/ 0% |
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;31 AIBN S| R, I3 3 5, sLE § or 1 N )
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BATAYREE SR A 05 5A X, P e
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FAURET 30% 0, TLUANRASEERERMNB YR FHITH X5, BRI
MEZPFEMNEESYR THRENERBIRIE. % 3 R, HH%EEN SHINT 32%
W, EHNESVRFHE SMNT AR 2 & IBRRALEERSYE FH EHERH
73nm AR 111nm; EFRLES KL 2%, FENH AR FHRE S AR TFHEN 75%
(1 3), KB TR B9 B B A0 BURIRBLAY 92% . 30 R BLiN B FE S L B IE T 30 % B,
FEERTERRSYN FHHTH.

HEHAERE, KR FATEMSRF Table3 Growth of polymer particles in MMA microemul-
R, AN FHEM E a4 sion polymerization initated with AIBN
RRE BB AIBN S/ A MR EE  Comveson(%) DS (nm)  Poy.  N,(10"/L)

BRERSZELBRNFTENREFRA, BT 5 215 0.271 0.37
HREABRRAKHDRESRMKE, X 32 173 0.303 0.68
PR BE P B T Bl T A O R R 65 60 0.150 11.7
F X NEESUNTRTUEEREFR 100 72 0.087 9.5

EHET EPRGURTFESHLES,
BT PRS2, KR &R F AW EES AR SR T3, 2 Kk El e
KT U/ BIINTE 32% ¥ (LFE T, RITLMBH 0 8 6/ E S WE T (70nm) £ &,
(F 3).

HEARA 0% EMD S EHM, AR PHREYWN THERH 1730m K/HE
69nm( MR MBR K H R B ARAE W, Nl 111nm BT 58nm), i MBS FHH
T HE 20 53R 3). R HARHLET, AIBN HES ZHRBRERE AL BERERE

100 — o ERAEEREFEANESWRTRH
o | 0% s A BN, MRAPATERERRSY
g T 0 s BTN NRRRLEERA TR

E0rn . ) T E TETHRER AT,
-5122_ T 2075, £ 2-2:2 BPOGIR MMA BMEAMES B4
Sl AL 03 mkemsT srORBARR A0t R A
sol 87 150 ° R TXRMERHESWHSLRGTL. Ak
L, 5AIBN S| R R EFEHHM, LHRE

1 1 L 1
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Fig.4 The diameter (D,) and its distribution of swollen kﬁ%w%ﬁﬁﬁg ]‘z_l:_j BPO Eﬁ%m&—g'
particles at different conversion while initiated with BPO Zi%%’ﬂﬁ%tﬁ%?ﬁ%—ﬁ% ]
Microemulsion composition; 15% MMA, 12% BOA, 68%
H0:{BPO]:27.2 % 10 *mol/L, T:60T BPO S| X B AR SR T W R 2 1t
AIBN 3| R M /DB L X RAEFHA
HEMELRAGFTEREMEEERNER FLR LM T, AIBN Bl i, AR RN
EHMZENELEN 1.45% 10 "mol/L-s; T BPO 5%, 1.0 X 10 "mol/L-s. 705 B4k M
HRE=ERHREE L, AIBN 5| &0, BEMR TR E /.
AIBN 5 BPOWZR TS W E I KRBT AR G ARA R . BPO 4 M H i
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A 73R, 5 SRR E & R SR Y, BPO TR AR R E BB
AR, FAEA KT R B4, B # BPO R MBI R R A6 RN 3
1% EERUTHRBES MO FERS . BAR VMR ELE LN R AW
FEA K, (R BT RER S PR TR,

G LR, KSR S RAES]  Tabled Groweh of potvmer paricesin MMA micr
EHTI B MMA BELHE S Sl omuison slymersation inicated with BPO
S B, A TR BV AR R B (G ), _ Comemsion(%) Do) Py N,(107N)

BRENHEERERNE SR FRER 10.8 259 0.235 0.29
B, ERBRKHESH RN T ME &0 20.7 171 0.2714 0.78
T, 58— EHRLET, KEPRESDN 39.5 91.0  0.235 2.02
FENRGYRTFHE EERHNFLE 100 48.0  0.104 39

T OB E R N — R R ST

R BEEAKBEYR T HBIXEFERM RS H N &, FRESWERD, BEA
AEA/MTF EEFEHERNAIIAMIERRGH, WRALHBHERN . KEEIIZH
I REAR, BAVNHULEREG T NERKH B SYR T, A KA £ EH K
31 R RERE TR, AT AR 2 RAR B, Y T 2K
KEAYE TR X AR SN ILERE, HELERENBLET, RETEREDHE
AR FRTHEY. MMBEATI RN RS, ERENELET BEEEEREKE
YN T RETH.
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GROWTH OF POLYMER PARTICLES IN
MICROEMULSION POLYMERIZATION OF METHYL
METHACRYLATE

XU Xiangling, GE Xuewu, ZHANG Zhicheng, ZHANG Manwei
(Department of Applied Chemistry, University of Science and Technology of China, Hefei  230026)
ZUO Ju, NIU Aizhen
{ Department of Chemistry, State Key Laboratory of Functional Polymeric Materials for Adsorption
and Separation, Nankai University, Tianjin 300071)

Abstract  Polymerizations of methyl methacrylate in microemulsion stabilized with
emulsifier BOA were initiated with ¥ ray, KPS, BPO and AIBN, respectively. The
microemulsion with high monomer content remained clear after polymerization. The growth
of particles and their size distribution were detected at different conversions. The average
hydrodynamic diameter of final polymer particles was between 50~ 70nm. It was found that
there was some resemblance among polymerization initiated with the four initiators.
However, there were also obvious differences. When the microemulsion polymerization was
initiated with KPS or ¥ ray, homogenous nucleation predominated at low conversion, and
micellar nucleation dominated at high conversion. When it was initiated with BPO or AIBN,
at low conversion, polymerization mainly took place in the big droplets, and micellar
nucleation became the only nucleation route at high conversion.

Key words  Microemulsion polymerization, Methyl methacrylate, Particle size, Particle

distribution, Nucleation mechanism



