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APPENDICES

Appendix A Preparation of Solution Cross-Linked NR/Clay Aerogel Composite

Table A1 Formulation of the NR/clay aerogel composites

Composition Na+- Dry NR NR latex Existing Total
MMT (g) (g) (g) water (g) water (g)

2.5 wt% NR 2.75 1.44 2.40 0.96 57.5
5 wt% NR 2.75 2.88 4.79 1.92 57.5
10 wt%NR 2.75 5.75 9.58 3.83 57.5

Table A2 Density measurements of the pristine NR aerogels

Composition Diameter
(mm)

Height
(mm)

Mass
(g)

Volume
(cm')

Density
(gem-3)

SD value

2.5 wt% NR

20.3 36.8 0.7707 11.95 0.065
20.2 36.1 0.7331 11.57 0.063
20.5 34.4 0.7228 11.32 0.064

0.064 0.001

5 wt% NR

19.45 36.85 1.0415 10.94 0.095
20.29 33.75 0.9764 10.91 0.089
20.61 33.57 1.007 11.19 0.089

0.093 0.004

10 wt% NR

19.7 35.28 1.3836 10.75 0.129
20.68 37.13 1.5287 12.47 0.123
20.59 35.12 1.4107 11.69 0.121

0.127 0.007
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Table A3 Density measurements of the cross-linked NR aerogels (Tprep -  -18°c and
ร2Cl2 = 1% (v/v))

Composition Diameter
(mm)

Height
(mm)

Mass
(g)

Volume
(cm3)

Density
(gem-3)

SD value

2.5 wt% NR

18.57 19.96 0.6000 5.40 0.111
18.55 20.11 0.5982 5.43 0.110
18.65 20.11 0.5831 5.49 0.106

0.109 0.002

5 wt% NR

18.76 19.90 0.8221 5.50 0.150
18.03 20.03 0.8030 5.11 0.157
18.87 20.00 0.8309 5.59 0.148

0.152 0.005

10 wt% NR

20.71 19.60 1.2202 6.60 0.185
19.73 19.35 1.0680 5.91 0.181
18.19 20.24 1.1862 5.26 0.223

0.197 0.025
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Figure Al SEM micrographs of the 2.5 wt% NR aerogel cross-linked at 18°c. S2CI2 
= 1 % (v/v).
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Appendix B Fabrication of New Semiconducting Nanomaterials 

Table B1 Compositions of the NPiooMy series

Samples Latex
cream

(g)

SDS
(mM)

SDS
(g)

Pyrrole
(mM)

Pyrrole
(g)

Na+-
MMT
(phr)

Na+-
MMT

(g)
NPioo 25 16 2.307 100 3.35 - -
NPiooMi 25 16 2.307 100 3.35 1 0.25
NP100M3 25 16 2.307 100 3.35 ว 0.75
NP100M5 25 16 2.307 100 3.35 5 1.25
NP100M7 25 16 2.307 100 3.35 7 1.75

* The total volume of reaction mixture is 500 mL.

Table B2 Compositions of the NPiooMy NPiooMy, and NPsooMy series

Samples Latex
cream

(g)

SDS
(mM)

SDS
(g)

Pyrrole
(mM)

Pyrrole
(g)

Na+-
MMT
(phr)

Na+-
MMT

(g)
NP 100 25 16 2.307 100 3.35 - -
NP100M7 25 16 2.307 100 3.35 7 1.75
NP200 25 16 2.307 200 6.71 - -
NP200M7 25 16 2.307 200 6.71 7 1.75
NPgoo 25 16 2.307 800 26.84 - -
NP800M7 25 16 2.307 800 26.84 7 1.75

* The total volume of reaction mixture is 500 mL.
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Figure B1 A plot between the accumulated mass at the anode electrode versus time 
for the NPiooMy series.

Figure B2 A plot between the accumulated mass at anode electrode versus time for 
the NPiooMv series.
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Figure B 3 A  p lo t b e tw een  th e  accu m u la ted  m ass, at an o d e  e le c tro d e  v e rsu s  tim e  for 
th e  NPgooMy se rie s .



Appendix c  Calculation of the Volume Conductivity

H I
t,517A

V-Source
LO

t
Guarded
Electrode

G u a r d

Ring
Electrode

I>517A 
Picoam meter

ร/

Figure Cl S ch em a tic  o f  th e  tw o  p o in t-p ro b e  c o n fig u ra tio n .

T e s t  F i x t u r e  D i m e n s i o n s  ( c m >
M o d e l  8 0 0 9

D , 2 . 0 0 0  in
D „ 2  1 2 5  in
D > 2  2 5 0  in
g 0 . 1 2 5  in

Figure C 2  The d im e n s io n s  o f  c irc u la r  e lec tro d e .



232

T h e  v o lu m e  re s is tiv ity  o f  th e  se m ic o n d u c tin g  m a te ria ls  w as co m p u ted  from
th e  fo llo w in g  eq u a tio n :

ะ*ะIIet ( C l )
r

(C 2)

w h e re  p v is th e  v o lu m e  re s is tiv ity  ( fT c m ), K v is th e  e ffe c tiv e  a rea  o f  th e  g uarded

e le c tro d e  fo r th e  p a r tic u la r  e le c tro d e  a rra n g e m en t e m p lo y ed , r  is  an  av e rag e  
th ic k n e ss  o f  th e  sam p le  (cm ), R is the  c a lc u la ted  re s is tan ce  (£2), D\ is  th e  o u ts id e  
d ia m e te r  o f  g u a rd ed  e le c tro d e  (~  2 inch ), g  is a d is tan ce  b e tw een  th e  g u a rd ed  and  
r in g  e le c tro d e s  ( -0 .1 2 5  inch ), an d  B is ty p ic a lly  ze ro  fo r th e  v o lu m e  c o n d u c tiv ity  
m e asu rem en t.

T h e  sp ec if ic  co n d u c tiv ity  (er) is th en  equal to  a  rec ip ro ca l o f  th e  v o lu m e  
re s is tiv ity  and  h a s  a  u n it o f  s ie m e n s  p er c e n tim e te r  (S c m f1):

1
AA = (C 3)
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Figure C 3  A p lo t b e tw een  v o lta g e  and  c u rre n t o f  th e  NPiooM y se rie s  ( th e  s lo p e  o f
each  p lo t re p re se n ts  th e  v o lu m e  re s is tan ce ).
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C u r r e n t  (A ) P n r r o n t  I A \

C u r r e n t  (A )
0.000 .002 .004 .006 .008 .010

C u r r e n t  (A )

Figure C4 A p lo t b e tw een  v o lta g e  and  cu rren t o f  th e  NP2ooMy se r ie s  ( th e  s lo p e  o f
each  p lo t rep re sen ts  th e  v o lu m e  re s is tan ce ).
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C u r r e n t  (A ) C u r r e n t (A )

Figure C 5  A  p lo t b e tw een  v o lta g e  and  c u rre n t o f  th e  NPgooMy se rie s  ( th e  s lo p e  o f
each  p lo t re p re se n ts  th e  v o lu m e  re s is tan ce ).
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