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Fig. 1 Schematic diagram for potopolymerization device
1) 250 W mercury lamp; 2) Reactor; 3} Thermostatic sleeve
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Table 1 Recipes and synthesis parameters for the dispersion
polymerization of acrylamide
Standard recipe  Experimental
Item
Of parameter variation
Light intensity { x 1’ pW/cm®) 3.0 2.0-4.1
Initial monomer concentration
100 20~ 150
(g/L)
Initiator concentration{ x 10~ ° mol/L) 1.56 1.56~6.24
Ratio of alcohol and water ( TBA/H,0
70/30 40/60 ~ 80/20
Viv)
Dispersant content( gfL) 10 6~ 20
Temperature ( °C} 25 25~55
Thickness( cm) 3.2 1.3~4.5
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Fig. 2 Evolution of the dispersion polymerization of
AM initisted by UV light

a) Relationship of conversion and polymerization rate
with reaction time; b} Relationship of molecular weight

with reaction time
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Fig. 3 TEM photograph of PAM microspheres prepared by dispersion polymerization
a) Dispersant content: 20 g/L, [AM] = 100 g/L, [1] = 1.56 x 107° mol/L, TBA/H,0 = 70¢30 { ¥/ ¥}, Light intensity: 3 x 10° pW/cm?®,

Temperature: 25°C ; b) Dispersant content: 10 g/L, other parameters are the same with (a) (standard recipe); ¢) Temperature: 35°C, other

parameters are the same with (a) .
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Fig. 4 Mechanism of particle formation during the dispersion polymerization of AM initiated by UV light
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Fig. 5 Dependence of molecular weight and diameter of
PAM on medium polarity
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Fig. 6 Dependence of solubility of graft ecpolymer on
medium polarity
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Fig. 7  Eifect of monomer concentration on molecular

weight and diameter of PAM
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Fig. 8 Effect of Dispersant content on molecular weight and
diameter of PAM
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Table 2 Effect of initiator concentration on molecular weight and particle

size of PAM

Initiator concentration
{ x10~% mol/L)
M, x10°) 4.103 3.867 315 2.963
Diameter range {nm) 190 ~271 242 ~294 282 ~321 289 ~ 334
D (nm) 223 267 301 309

1.56 2.50 3.12 6.24
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Table 3 Effect of reactior: temperature on molecular weight and particle
size of PAM

Temperature (°C) 25 35 45 55
M, x 10°) 4.103 3.442 3.456 2.604
Diameter range (nm) 190~ 271 298 -~ 357 306~ 366 271 - 348
D (nm) 223 328 329 309

2.4.6 TMEAS KRG Zm FH AR
WA O bS AR MERENR BEEEAHER
B, M AR 2.0 x 10" o Wem® 3 ME
4.1x10° pW/em® B, REXRPHREHAA LT
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Table 4  Effect of UV light intensity on molecular weight and particle
size of PAM

Ligiu intensity

ERFBET 5 RBE, AR TFRUEFRS . XH
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LHAERA K B R SRR, H It
MM TRRREEREHAKX.

247 BERENER  ARGERIRM
BERE (LR ) & R TOCE, B R
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L FMT  EFBNM, R EBTURE (e iE)
AR ELRE 3.2 cm WEET, KA E A FH
REEPEENELE X YRs FRARE
BHEAKRES) EREER D, LR RN &
EEEMENEZH R, ARABABERER
BB B BE B K, S )RR B R B A
EeERABRTIHERS REFENKRYE &
EEVRYT HBIKRE, %A 7B RERE RN
B SREREN S FREREEERAK.

Table 5 Effect of layer thickness on molecular weight, conversion and

particle size of PAM

Layer thickness {em) 1.3 1.9 3.2
Conversion (% ) 92 90 38
M, (x10%) 3.531 3.923 3.784
Diameter range{nm) 100~ 118 123~ 153 154 ~ 211
D{nm) 110 141 175

Light intensity: 20 ( x 107 pW/cm?®)

g E Rt 459 K51 R R PAA-g-NPEO 1E
SPRGAN, U R FRAFTEBERY, RN
BPER, B 40 min FE4L R AT 3K 90% , 4 T B ]
5 6.5x10°. =M FRAMMAKL BE RS EH

(X 10° uWiem) 20 3.0 4.1 W B SR BN T B B B 0 R O3 B vk R 1
ML % 10°) 3,923 4103 3. 913 UM —TEE TR EEER KL
Digmeter range (nm) 154 -~211 190-271 176~ 234 SRR AR RS R EN A A
Lo o m KA A S 3 SRR B X 4 5 F R
LRk EES 2Lk
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STUDY ON PHOTOINITIATED DISPERSION POLYMERIZATION OF ACRYLAMIDE
BY USING POLY(ACRYLIC ACID)-graft-NONYLPHENOXYPOLY-
(ETHYLENE OXIDE) AS THE DISPERSANT

WANG Wei, LIU Lianying, HUANG Zhenhua, YANG Wantai
( Key Laboraory of Science and Technology of Controllable Chemical Reactions , Ministry of Educetion , College of Material Science and Engineering ,
Beijing University of Chemical Technology, Beijing 100029}

Abstract Photoinitiated dispersion polymerization of acrylamide (AM) has been carried out in the media of
aqueous fert-butyl alcohol (TBA) (TBA =50 vol% ~ 80 vol% ) , using poly(acrylic acid)-graft-nonylphenoxypoly-
(ethylene oxide) (PAA-g-NPEO) as a dispersant and 2, 2-dimethoxy-2-phenylacetophenone as initiator. The
evolution of the dispersion polymerization indicated that there was no induction period and a 90% conversion could
be obtained in 40 min. Influences of various parameters, such as medium polarity , monomer concentration , initiator
concentration, dispersant concentration, incident light intensity, reaction temperature and layer thickness on
molecular weight and particle size were investigated. Polymers of high molecular weight, up to 6.5 x 10° were
obtained . According to the observation of TEM, most of the polymer particles clustered together or scattered with a
uniform size as in a typical dispersion polymerization system.

Key words Graftcopolymers, Dispersant, Poly(acrylamide}, Photoinitiation, Dispersion polymerization



