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APPENDICES
Appendix A Preparation of Solution Cross-Linked NR/Clay Aerogel Composite
Table AL Formulation of the NR/clay aerogel composites

Composition ~ Na+  DryNR  NR latex Existing  Total
MMT (@) (g ()  Water(g) water (g)
2.5 wt% NR 2.15 14 2.40 0.96 575
5wi% NR 2.5 2.88 4.79 192 5715
10 wt%NR 2.5 5.75 9.58 383 575

Table A2 Density measurements of the pristine NR aerogels

Composition Diameter ~ Height ~ Mass  Volume  Density  SD value
m - m g ) (e
203 368 07707 1195  0.065
202 1 07331 15 0063

0
2OWONR o0e s o8 um 00
0060 0001
945 %8 1005 0% 00
029 BB 0964 09 0089
0
SWOONR e w57 107 1119 0089
008 0004
97 BX  18% 05 019
PR ) IR BT QO O

2059  3H12 1401 1169 012
0127 0007
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Table A3 Density measurements of the cross-linked NR aerogels (Tprep- -18°c and

X12= 1% (viv))

Composition  Diameter

(mm)
1857
1855

0
25WONR o
1876
1803

0
SWOONR oo
2071
1973

0
10wt% NR 1819

Height

(mm)
19.9
2011
2011

19.90
20.03
20.00

19.60
1935
2024

Mass

9
0.6000

0.5962
0.5831

0.8221
0.8030
0.8309

1.2202
1.0680
1.1862

\Volume

(m3

5.40
543
549

5.90
511
5.59

6.60
591
5.26

Density  SD value

(9em-3

0.111
0.110
0.106
0.109
0.150
0.157
0.148
0.152
0.185
0.181
0.223
0.197

0.002

0.005

0.025
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Figure Al SEM micrographs of the 2.5 wt% NR aerogel cross-linked at 18°c. SXCI2

1% (viv).



Appendix B Fabrication of New Semiconducting Nanomaterials
Table BL Compositions of the NPiooMy series

Samples Laex  SDS ~ SDS  Pyrole  Pyrrole  Na+
cream  (mM) (0) (mM) Q) MMT
0 (ot
NPioo 25 16 2307 100 3.35 -
NPiooMi 25 6 2307 100 3.3 1
NPIOM3 25 6 2307 100 3.35
NPIOM5 25 6 2307 100 3.3 5
NPIOM7 25 6 2307 100 3.3 1

*The total volume of reaction mixture is 500 mL.

Table B2 Compositions of the NPiooMy NPiooMy, and NPsooMy series

Samples Latex ~ SDS  SDS  Pyrole  Pyrrole  Na

ceam (M) (@) (MM)  (g) MMT

9 ()
NP 1D 25 6 2307 100 3.35 -
NPIM7 25 6 2307 100 3.3 1
NP2 25 6 2307 200 6.71 -
NPZOM7 25 6 2307 200 6.71 1
NPgoo 25 6 2307 800 2684 -
NPEOM7 25 16 2307 800 2684 1

*The total volume of reaction mixture is 500 mL.
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Na+
MMT

(9
0.25
0.75

125
175

Na+
MMT

(9
175
175

175
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Figure BL A plot between the accumulated mass at the anode electrode versus time

for the NPiooMy
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Appendix ¢ Calculation of the Volume Conductivity
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Test Fixture B D,
Dimensions {cm> D,
M odel 8009 ~— o, .
D, 2.000m [ 1
D” % ZIEB In Z 7 Sample X
n | =]
g 0125 I 2 ——»l Ic—— .\\\ Guarded ™ Ring
Elec tionle Electroe
Ring

Electrode

Guarded
Electiode

Figure C2 The dimensions of circular electrode.
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The volume resistivity of the semiconducting materials was computed from
the following equation:

o= (cl)

(C2)

where pv is the volume resistivity (fTcm), Kv is the effective area of the guarded

electrode for the particular electrode arrangement employed, r is an average
thickness of the sample (cm), R is the calculated resistance (£2), D\ s the outside
diameter of guarded electrode (~ 2 inch), g is a distance between the guarded and
ring electrodes (-0.125 inch), and B is typically zero for the volume conductivity
measurement.

The specific conductivity (er) is then equal to a reciprocal of the volume

resistivity and has a unit of siemens per centimeter (Scmfl):

21
A—A (C3)
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