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Abstract

Emulsifying porous polymers have many pharmaceutical and industrial
applications and are considered as new materials for separation. In this
research, first the emulsion synthesis of poly (styrene-di vinylbenzene)
was performed and then the effect of increasing the functional group of
sodium styrene sulfonic acid on the hydrophilicity of the emulsion porous
polymer poly (styrene-divinylbenzene) was investigated. Scanning
Electron Microscope to study surface morphology and determine the size
distribution of surface cavities and Energy Dispersive X-ray analysis test
to investigate the presence of sulfur and sodium atoms in the surface of
functionalized porous polymer and contact angle measuring device with
Coupled-Camera Devise(CCD) and with software for measuring
the contact angle of droplet contact with the surface to evaluate
the hydrophilicity of the surface of polymerized emulsion polymer poly
(styrene-divinylbenzene) were used .Increasing sodium styrene sulfonic
acid has no effect on the shape and size of the cavities formed, but
the hydrophilicity of the samples increased with increasing sulfone factor
in the aqueous phase and the appropriate percentage of sodium styrene
sulfonic acid in the aqueous phase was about 2%. With an increase of
more than 2%, a slight increase in the hydrophilicity of the surface of
the emulsion porous polymer poly (styrene-divinylbenzene) was activated
and the graph became almost flat with slope changes insignificant.
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Figure 1. PolyHIPE formation process in order to create a porous polymer [2].
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Figure 2. PolyHIPE synthesis with a functional group [4].
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1. Energy Dispersive X-ray Analysis (EDX)
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Phase type and role

of matter

Oil phase
monomer

Oil phase
monomer

Total
Oil phase

Aqueous phase

Salt
Causes differences in
water and oil polarity
(1% of water phase)

Total
water phase

Functional group

Total water and oil
phase

Emulsifier
(2% of water and oil
phase)

Emulsifier
(0.5% of water and
oil phase)

Initiator
(1% of oil phase)
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Table 1. Chemical materials used for making water emulsion in oil.

Materials

Styrene (Sty)

Divinylbenzene
(DVB)

Water

NaCl

Sodium styrene
sulfonic acid

Sorbitan
monooleate
(Span80)

Sorbitan
monooleate
(Tween80)

Azobisisobutyro
nitril
(AIBN)

Sample1-gr
water to oil
phase ratio of 75
to 25

Sample code
W75025S1N0

4.5

0.5

14.85

0.15

15

20

0.4

0.1

0.05

Sample1-gr
water to oil
phase ratio of 75
to 25

Sample code
W75025S1N1

4.5

0.5

14.85

0.15

15

0.15

(1% of water

phase)

20

0.4

0.1

0.05

Sample1-gr
water to oil
phase ratio of 75
to 25

Sample code
W75025S1N2

4.5

0.5

14.85

0.15

15

0.3

(2% of water

phase)

20

0.4

0.1

0.05

Sample1-gr
water to oil
phase ratio of 75
to 25

Sample code
W75025S1N4

4.5

0.5

14.85

0.15

15

0.6

(4% of water

phase)

20

0.4

0.1

0.05
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Figure 3. SEM images of PolyHIPE samples in two zooms.
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Figure 4. Distribution diagram of PolyHIPE holes diameter.
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Figure 6. CCD camera images and measuring the contact angle of the samples.
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Table 3. Changes in the contact angle with different percentages of sodium styrene sulfonic acid in the water phase. ia }?
Percentages of sodium styrene sulfonic acid in the : é
Sample code g Y Contact angle o
water phase 3 ‘%
W75025S1NO 0 30.452 ':') '
W75025S1N1 1 22.325 1 a)
W75025S1N2 2 19.561 .3 -
* |
W75025S1N4 4 18.865 - =
[q)
o\
35 19
30.452
25 22.325 -
2 » 19.561 18.865
8 g -
8 15
=
=}
O 10
5
0
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Percentage of sodium styrene sulfonic acid in the water phase
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Figure 7. Changes in the contact angle of the samples based on the percentage of sodium styrene sulfonic acid in the water phase.
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