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APPENDICES

Appendix A Calculation for Molar Concentration of Nitric Acid

From; - Joxl0xd (Al
Where,

M = molar concentration, M

%= percentage of nitric acid, %

d = density of nitric acid, g/cm3

Mw = molecular weight of nitric acid, g/mol

79 % of nitric acid; M = flax 10 x d

Mw
_T0x10x1.41
63.01
= 15.66
From; MiVi=M2V2 (A2)
where,

Vi, V2= volume of nitric acid, cm3
10 cm3of 10 M nitric acid; ~ 15.66x V1= 10x 10
V|=6.39
6.39 cm3of 70 % (15.66 M) nitric acid was mixed with 3.61 cm3of deionized
water to obtain 10 cm3of 10 M nitric acid.



Appendix B N2 Adsorption/desorption Isotherms at -196 ¢
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Appendix C Pore Size Distribution Calculated by Horvath Kawazoe (HK)
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Appendix D The Deconvolution of Cls XPS Spectra

Table D1 Assigned binding energies for Cls XPS spectra

Region  Peak Position (eV) Assignment
Cls 1 284301 Graphite
2 285.040.1 Aliphatics
3 2854102 Carbons linked to nitrogen
4 285.840.1 Hydroxyl, Ether
5 286.6£0.2 Carbonyl
6 2892 Esters, Lactones, Anhydrides, Acids, Hydroxyl
Peak 1 - Peak 2 Peak 3
Peak4 - Peaks - Peak 6

Envelope peak

203 292 291 290 289 288 287 286 285 284 283 282
Binding energy (eV)

Figure D1 Cls XPS spectra of AC.
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Figure D2 Cls XPS spectra of ACO10-6.
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Figure D3 Cls XPS spectra of ACO10-8.
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Figure D4 Cls XPS spectra of ACO10-12.
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Figure D5 Cls XPS spectra of ACN400.
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Figure D6 Cls XPS spectra of ACN600.
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Figure D7 Cls XPS spectra of ACN8OO0.
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Figure D8 CIsXPS spectra of AC010-6/N400.
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Figure D9 Cls XPS spectra of AC010-8/N400.
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Figure DIO Cls XPS spectra of AC010-12/N400.
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Figure DII' Cls XPS spectra of CB.
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Figure D13 Cls XPS spectra of ACBO10-12.
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Figure D14 Cls XPS spectra of ACBN4OO0.
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Figure D15 Cls XPS spectra of ACB010-12/N400.



4 et *
R T

- 4
- o
. .,'\g\! ‘\”’4 2, N N

M{V\

293 29'2 291 290 289 2é8 2857 286 283 284 2é3 282
Binding energy (eV)
Figure D16 Cls XPS spectra of CP.
.. . \,
N ‘.__ % N
293 292 291 290 289 288 25T 286 285 2é4 2é3 252

Binding energy (eV)

Figure D17 Cls XPS spectra of ACP.
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Figure D18 Cls XPS spectra of ACPO10-12.
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Figure D19 Cls XPS spectra of ACPN400.
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Figure D20 CIsXPS spectra of ACPO10-12/NAQ0.
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Appendix E The Deconvolution of 0is XPS Spectra

Table EI' Assigned binding energies for Ols XPS spectra

Region  Peak  Position Assignment
(eV)
Ols 1 5303 Oxides
2 5313101 Carbonyl, Carboxyl
3 532001 Ketones, Lactones, Acids, Esters
4 539401 Hydroxyl, Carboxyl
5 533640.1 Hydroxyl attached to aromatic ring, oxygen in bridge
(esters)
6 5349101 Adsorhed water
Peak 1 — -Peak2 .. Peak 3
Peak4 - Peaks - Peak 6

Envelope peak

536 535 534 533 532 531 530 529
Binding energy (eV)

Figure EI Qls XPS spectra of AC.
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Figure E3 015 XPS spectra of ACO10-8.
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Figure E4 01s XPS spectra of ACO10-12
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Figure E5 Ols XPS spectra of ACN4QO0.
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Figure E6 ois XPS spectra of ACN600.
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Figure E7 Ols XPS spectra of ACN800.
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Figure E8 ois XPS spectra of AC010-6/N400.
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Figure E9 Ols XPS spectra of AC010-8/N400.
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Figure E10 ois XPS spectra of AC010-12/N400.
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Figure E11 015 XPS spectra of ACB.
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Figure E12 015 XPS spectra of ACBO10-12.
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Figure E13 01s XPS spectra of ACBN400.
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Figure E15 01s XPS spectra of ACP.
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Figure E16 01s XPS spectra of ACPO10-12.
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Figure E17 01s XPS spectra of ACPN4QO.
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Figure E18 01s XPS spectra of ACP010-12/N400.
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Appendix F The Deconvolution of NIs XPS Spectra.

Table FI' Assigned binding energies for NIs XPS spectra

Region Peak Position (eV) Assignment
NIs 1 398.U0.1 Pyridinic
2 398.90.1 Pyridinic, Imine
3 399.8+0.2 Imine, Amide, Amine
4 400.7£0.2 Pyrrolic, Pyridonic
5 4014403 Quaternary nitrogen
6 402.810.2 Pyridine-N-oxide
Peak 1 — -Peak2 ... Peak 3
Peak4 - Peaks — —Peak 6

Envelope peak

405 404 403 402 401 400 399 398 397 396
Binding energy (eV)

Figure FI NIs XPS spectra of ACO10-6.
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Figure F2 NIs XPS spectra of ACO10-8.
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Figure F3 NIs XPS spectra of ACO 10-12.
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Figure F4 NIs XPS spectra of ACNAQ0.

. st
' B PRI
T U

0

405 404 403 402 401 10 399 398 397 396
Binding energy (eV)

Figure F5 Nls XPS spectra of ACN600.
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Figure F6 NIs XPS spectra of ACNS00.
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Figure F7 N1 XPS spectra of ACO10-6/N400.



! A '\\\
/ ld 3 TP
; vV ooy NN
/ [ .
’z' - 7’\ \\ / \
~3d ¢ \ .'. \\ \\
=< l/ \ x\ ;
- = \T'K - ' \/\. \‘9- , *0, ) —
405 404 403 402 401 400 399 398 397 396
Binding energy (eV)
Figure F8 Nls XPS spectra of AC010-8/N400.
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Figure F9 Nls XPS spectra of AC010-12/N400.
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Figure F10 Nls XPS spectra of ACBO10-12.
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Figure FII NIs XPS spectra of ACBN400.
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Figure F12 Nls XPS spectra of ACB010-12/N400.

Binding energy (eV)

Figure F13 Nls XPS spectra of CP,
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Figure F14 Nls XPS spectra of ACP.
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Figure F15 NIs XPS spectra of ACPO10-12
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Figure F16 N1 XPS spectra of ACPNAQO.
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Figure F17 Nls XPS spectra of ACPO10-12/N400.



Appendix G CO. Adsorption/desorption Profiles at 40 <¢ and 1 atm
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Figure GL CO- adsorption/desorption profile of AC.
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Figure G2 CO: adsorption/desorption profile of ACO10-6.
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Figure G3 CO- adsorption/desorption profile of ACO10-8.
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Figure G4 CO: adsorption/desorption profile of ACO10-12.
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Figure G5 CO- adsorption/desorption profile of ACN400.
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Figure G9 CO- adsorption/desorption profile of AC010-8/N400.
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