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ABSTRACT

Poly high internal phase emulsion (PolyHIPEs) materials with light weight, high porosity
and easy to synthesis were developed for using in high surface area applications. However,
chalkiness, brittleness and poor mechanical properties limit to use of polyHIPEs in practical
applications. Therefore, this research studied the synthesis and modified properties of polyHIPEs
by the addition of additives including the activated carbon, SiO, and Fe,0,. PolyHIPEs were
synthesized using the water-in-oil emulsion technique. The organic phase consisted of both
styrene and divinylbenzene as monomers, AIBN as an initiator and Span80 as a surfactant. The
polyHIPEs with no additive were chalkiness, white and having the porosity of 45.72%vol.
PolyHIPEs composites with the activated carbon 1%wt. was strong, brittle and less chalkiness
than without no additives. The porosity of the composites increased to 86.17%vol and the
Young’s modulus of 6.7195 + 0.8898 MPa. PolyHIPEs composites with SiO, 1%wt. was
chalkiness, having porosity of 39.97%vol and the Young’s modulus of 5.8213 + 0.0358 MPa.
PolyHIPEs composites with the activated carbon and Fe,0, showed good mechanical properties.
While polyHIPEs composites with SiO, and Fe,O, showed poor mechanical properties. The
polyHIPEs composites with the activated carbon 1%wt. and Fe,0, 15%wt. had the highest
Young’s modulus of 7.8132 + 0.8666 MPa and the saturated magnetization of 11.89 emu/g. The
adsorption testing showed that the polyHIPEs composites with the activated carbon 1%wt. and

Fe,0, 15%wt. and with SiO, 1%wt. and Fe,0, 15%wt. can be used for the iron absorbtion.



Keywords : Poly high internal phase emulsion, polyHIPEs, emulsion, internal phase and external

phase.
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emuision without emulsifier amulsion with emulsifier

Monoglyceride molecule at
Intetface between water and oil
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HLB range Application

3-6 W/O-emulsifiers
7-9 Humectants
8- 18 O/W-emulsifiers

15-18 Turbidity stabilization
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Sample Volume of aqueous phase (ml) Porosity (%) Average pore size (nm)
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2 75 75.6 229
3 80 83.9 278
4 920 90.2 501
5 75 76.1 42
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3.3.6.6 MINTINADVANVANNAAIYIATOI Universal testing machine (UTM)
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absorption spectroscopy, AAS)
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4.2 msanantamennuioulasmaiin Thermogravimetric analysis (TGA)
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(SEM)
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4.6 MSANMAUTANMINAMUNINATUANNUTITINA (Compression testing)

nAMInaTouananienalumsiuisinadaveaiag polyHIPEs aziagway polyHIPEs #

~ a a 3 T v o o aa =3 o - (A i 1 w
UNMIANTTANLAIHNIDTIUNNUURA AANT Llﬁmﬂﬁﬂﬂﬂﬂqﬁfﬂ Iﬂﬂl]‘lj'iiﬂiu"ﬁllﬁﬂﬂ'lﬁﬂu

M15190 4.5 uanamdanogdauazANUIRY & 9ASUUSIgIER

A0619 Young’s modulus £ SD Stress at maximum load + SD
(MPa) (MPa)
polyHIPEs 4.2482 £ 0.0592 0.5811 £0.0738
1%C 6.7195 + 0.8898 0.8572+£0.1769
1%8i 5.8213 £0.0358 0.7725+0.1157
5%Fe 5.5553 +£0.9930 0.7744 £0.3127
1%C+5%Fe 6.8527 + 0.8462 0.8343 £0.0748
1%C+10%Fe 6.1851 £0.9563 1.0268 £ 0.3486
1%C+15%Fe 7.8132 +0.8666 0.8320 £ 0.0274

1%Si+5%Fe

3.3515+0.3595

0.5936 £0.1561

1%Si+10%Fe

4.4972 +£0.3020

0.5624 £ 0.0246

1%Si+15%Fe

2.1650 £ 0.1764

0.3499 + 0.0874

9191 4.5 uaamndY o q@ﬁ%’umaqaqﬂ (Stress at maximum load) HAZA1G4
UBQATUBIANHIANGY (Young's modulus) Hagglfl 4.14 4.15 waz 4.16 uannsvluans
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1FINAUDIIAAWEY polyHIPEs A fio Umdauegaa 6.7195  0.8898 MPa 5.8213 = 0.0358

o é = 1 a 3 g =t = o
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