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Abstract

Highly porous polymers are mainly produced by emulsion polymerization. In Received: 13 March 2021
this study, first the emulsion synthesis of poly (styrene-divinylbenzene) was Accepted: 10 August 2021
performed and then the effect of increasing the amount of salt in the aqueous Page Number: 7-20

phase on the structure of porous polymer was investigated. Scanning electron
microscopy was used to study the surface morphology and determine the size
distribution of surface cavities. The appropriate amount of aqueous phase to
oil phase for emulsion polymerization and production of porous polymer is
at least 75% and adding of one percent of salt in the aqueous phase caused
more pores with smaller size on the surface of the porous polymer and by
increasing the salt, pores with larger diameter and more uniform distribution Keywords:
were obtained. According to the purpose of the study, which was to create Porous Polymers,
fine surface cavities, the appropriate sample in this field was a sample
containing 1% salt with a ratio of water phase to oil phase of 75% to 25%, in
which case more cavities with smaller size in two index sizes with distribution
uniform and symmetrical scattering with PDI of about 1 with an average
diameter of 5.21 um was obtained.
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Figure 1. Water emulsions in oil W/O and oil in water O/W [1].

1. High Internal Phase Emulsion-HIPE
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Figure 2. The polymerization process of an emulsion containing a monomeric phase [3]. Polymerization in continuous phase or in
dispersed phase or in both phases and production of latex polymers, porous polymers or composite polymers
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Figure 3. The process of forming a PolyHIPE in order to create a porous polymer [4].
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Table 1. Ingredients for making water-in-oil emulsions.

Sample 1

Amount of substance (gr)
with water to oily phase ratio

Name of the of 85 to 15

material

Phase type and role
of matter

Sample Code
W85015

Oil phase monomer Styrene(Sty) 2.7

Divinylbenzen

Oil phase monomer e 0.3
(DVB)
The sum of the total 3
oil phase
Emulsifier Sorbitan
(2% of water and oil monooleate 0.4
phase) (Span80)
Emulsifier Sorbitan
(0.5% of water and oil monooleate 0.1
phase) (Tween)
L. Azobisisobuty
Initiator o
5 . ronitril 0.03
(0.5% of oil phase) (AIBN)
Water phase Water 16.83
Soluble salt in the
water phase
Causes dl_fferences in NaCl 017
the polarity of water
and oil
(1% total water phase)
The sum of the total 17
water phase
The sum of the total 20

water and oil phase
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of 75 to 25 of 65 to 35
Sample Code Sample Code
W75025 W65035
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5 7
04 0.4
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Table 2. Changes in the amount of salt for making of water-in-oil emulsions.

Sample 1

Amount of substance (gr)
with water to oily phase
ratio of 75 to 25

Name of the
material

Phase type and role
of matter

Sample Code
W75025S1

Water phase Water 14.85
Soluble salt in the
water phase 0.15
Causes differences in NaCl '

the polarity of water
and oil

The sum of the total

15
water phase

(1% total water phase)

Sample 2
Amount of substance (gr)
with water to oily phase
ratio of 75 to 25

Sample 3
Amount of substance (gr)
with water to oily phase
ratio of 75 to 25

Sample Code
W75025S2

Sample Code
W7502554

14.70 14.40

0.30 0.60
(2% total water phase) (4% total water phase)

15 15
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Figure 4. SEM images with different ratios of water to oily phase;(a) Sample W75025, (b) Sample W85015.
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Table 3. Calculate PDI based on the distribution of holes in different samples.

Distribution of holes in micrometer
(average diameter of holes)

Over 12
average 13

Below 2
average 1

Average size

Sample Code of holes

W75025S1 2.5 15 35 25 10 5 5 2.5 5.2 1

Distribution of holes in micrometer
(average diameter of holes)

Below 2

Over 12
average

average 27.5

Average size

Sample Code of holes

W75025S2 2.5 30 40 15 5 5 2.5 10.75 0.63

Distribution of holes in micrometer
(average diameter of holes)

Below 2

average Over 12

average 32.5

Average size
of holes

Sample Code

W7502554 2.5 10 45 10 10 10 10 2.5 13.53 0.77

1. Polydispersity Index
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