
Supporting Information

Aerogels of Hierarchically Porous Syndiotactic Polystyrene with Dielectric 

Constant Near to Air

Angel Mary Josepha,b,  Baku Nagendra a,b , P. Shaijua,b, K. P. Surendrana,b*and

 E. Bhoje Gowda,b*

aMaterials Science and Technology Division, CSIR-National Institute for Interdisciplinary 

Science and Technology, Trivandrum - 695 019, Kerala, India

bAcademy of Scientific and Innovative Research (AcSIR), New Delhi - 110 001, India

* Corresponding authors. 

E-mail:drkpsurendran@yahoo.com, bhojegowd@niist.res.in

Tel.: +91-471-2515258, +91-471-2515474 

 Fax: +91-471-2491712

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2017

mailto:drkpsurendran@yahoo.com
mailto:bhojegowd@niist.res.in


Fig. S1Photographic image of ethanol derived porous sPS

Fig. S2(a) and (b) are gel and aerogel of sPS0.3g/g respectively and (c) free standing ultra low 
density sPS aerogel.
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Fig. S3Dielectric loss measured for sPS aerogel samples of different porosity



Different model formulas used to calculate the effective dielectric constant of the porous aerogel 

are given below.

Maxwell's equation of Volume Averaging Theory

(1)𝜀𝑒𝑓𝑓 = (1 ‒ 𝑃)𝜀𝑚 + 𝑃𝜀𝑎𝑖𝑟               

Lichtenecker’s rule

(2)log 𝜀𝑒𝑓𝑓 = 𝑃log 𝜀𝑎𝑖𝑟 + (1 ‒ 𝑃)log 𝜀𝑚         

Maxwell Garnet Equation

(3)

𝜀𝑒𝑓𝑓 ‒ 𝜖𝑎𝑖𝑟

𝜀𝑒𝑓𝑓 + 2𝜀𝑎𝑖𝑟
= (1 ‒ 𝑃)

𝜀𝑚 ‒ 𝜖𝑎𝑖𝑟

𝜀𝑚 + 2𝜖𝑎𝑖𝑟
            

Parallel model 

(4)𝜀𝑒𝑓𝑓 =  𝜀𝑚 ‒ (𝜀𝑚 ‒ 𝜀𝑎𝑖𝑟)𝑃           

Serial model

(5)

1
𝜀𝑒𝑓𝑓

=
1

𝜀𝑚
+ ( 1

𝜀𝑎𝑖𝑟
‒

1
𝜀𝑚

)𝑃              

In all the cases, εeffis the effective dielectric constant, εairis the dielectric constant of air (1) and 

εm is the dielectric constant of the polymer (2.6) while P is the porosity of the aerogel.



Fig. S4WAXD patterns of (a) sPSeth annealed at different temperatures and (b) its magnified 
view of the region from 2θ =5-35°.
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Fig.S5 (a) DSC (b)TGA thermograms of sPSwater(0.03g/g)and sPSethsamples



Fig. S6 (a) Water contact angle of sPS0.06g/g aerogel


