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Fig. | Schematic diagram for photopolymerization
1) 250W mercury lamp; 2} Reactor; 3) Magnetic stirrers

4) Thermostatic jecket
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Fig. 2 Schematic diagram for the measurement of
incident light intensity

1) 250W mercury lamp; 2) Quartz tube; 3) Sample;
4) UV meter
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Fig. 3 Incident light intensity in inverse emulsion varied
along the path length of irradiation
(Mi;=4.22mol*L"',[E]=4.81%
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Fig. 4  (a) The iransparency of BOPP and PET films to UV light
(b) The effect of the wavelength of UV light on polymerization
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Fig. 5  Typical conversion, polymerization rate versus
time curves
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Fig. 6 SEM of initial monomer emulsion
particles {a) and final latex particles (b)
(Ml =4.22 mol-L~", [In]gpg = 2.5 x
107* mol-L"',[E]=8.08%

a) C%=0; b) C% =97.6%
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Fig. 7 Polymerization with differem types of

photoinitiator
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Fig. 8 Dependence of reaction rate related to initi

concentration

[M]p=4.22 mol-L™", [E] =4.81%
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Fig. 9  Effects of initial monomer concentration on the
polymerization

[ Jaok =2.5%x 107 mol-L™' ,[E) =4.81%
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Fig. 10 Effects of emulsifier concentration on the

polymenization
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Fig. 11  Dependence of polymerization related 1o reaction

temperature
[(Mlp=4.22 mol-L7', [In]gpx = 2.18 x 107% mol - L™",
[E]l=4.81%
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INVERSE EMULSION POLYMERIZATION OF ACRYLAMIDE
INITIATED BY UV RADIATION

LIU Lianying, YANG Wantai
( Key Laboratory of Science & Technology of Controllable Reactions, Ministry of Education ,
College of Material Science and Engineering , Beijing University of Chemical Technology, Being 100029}

Abstract A novel method was developed to polymerize acrylamide in an opaque inverse emulsion system by UV
light initiation, which was usunally used in a transparent system or semi-transparent system,such as solution systems
and micro-emulsion systems . Using 2, 2-Dimethoxy-2-phenylacetophenone (DMPA)} as an initiator, Span80 + OP10
as a blend emulsifier, the inverse emulsion polymerization of acrylamide in kerosene could be completed in about 20
min with exposure under a medium pressure mercury lamp and proper mixing, and the molecular weight of the
produced polymer was as high as 10”. No constant polymerization rate period was observed throughout the whole
polymerization process, and there was ne dramatic difference between the size of the initial monomer droplets and the
size of the final inverse latexes according to scanning eleciron microscope observation, indicating that the
polymenization was nucleated inside the monomer droplets. The influences of the type and concentration of
photoinitiator, monomer concentration, emulsifier percentage and reaction temperature on polymerization were
investigated . The initiating activity of photeinitiators is in an order of Irgacure 2959 > {(ITX + EDAB) > BDK.
When the concentration of photoinitiator increases, the reaction rate increases at first, then begins to decrease afier
the reaction rate reaches a maximum value. Both the reaction rate and the molecular weight increase when the
monomer concentration increases . With the increase of the emulsifier percent age the reaction rate increases, while no
dramatic change displays in the molecular weight. The overall activation energy of polymerization was measured as
13.34 kJ/mol.

Key words Photoinitiation, Inverse emulsion polymerization, Acrylamide



