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APPENDICES

A p p en d ix  A  C a lcu la tio n  fo r  M o la r  C o n c e n tr a tio n  o f N itr ic  A c id

% X 10 X d •From; M = — ^ ----- (A l)Mw
Where,
M = molar concentration, M 
% = percentage of nitric acid, % 
d = density of nitric acid, g/cm3 
Mw = molecular weight of nitric acid, g/mol
-70 0 /  e u :  :a  พ  _  0/o x  1 0  x  d70 % of nitric acid; M = ------ —--Mw

_ 70x10x1.41
63.01

= 15.66
From; M iVi = M 2V2 (A2)
where,
Vi, V 2 = volume of nitric acid, cm3 
10 cm3 of 10 M nitric acid; 15.66x V 1 = 1 Ox 10

V| = 6.39
6.39 cm3of 70 % (15.66 M) nitric acid was mixed with 3.61 cm3 of deionized 

water to obtain 10 cm3 of 10 M nitric acid.



Appendix B N2 Adsorption/desorption Isotherms at -196 ๐c

F ig u re  B1 N2 adsorption/desorption isotherm of AC.

Figure B2 1ร่2 adsorption/desorption isotherm of ACO10-6.
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re B3 N2 adsorption/desorption isotherm of ACO10-8.

Figure B4 N2 adsorption/desorption isotherm of ACO10-12.
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re B 5 N2 adsorption/desorption isotherm of ACN400.

Figure B6 NT2 adsorption/desorption isotherm of ACN600.
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re B 7  N2 adsorption/desorption isotherm of ACN800.

Figure B8 N2 adsorption/desorption isotherm of AC010-6/N400.
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re B 9 N2 adsorption/desorption isotherm of AC010-8/N400.

Figure BIO N2 adsorption/desorption isotherm of AC010-12/N400.
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Figure B12 N2 adsorption/desorption isotherm of ACB.
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Figure B14 N2 adsorption/desorption isotherm of ACBN400.
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Figure B16 N2 adsorption/desorption isotherm of CP.
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Figure B18 N2 adsorption/desorption isotherm of ACPO10-12.
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Figure B20 N2 adsorption/desorption isotherm of ACP010-12/N400.
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F ig u re  C l  Pore size distribution of AC.

Figure C2 Pore size distribution of ACO10-6.
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Figure C4 Pore size distribution of ACO10-12.
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Figure C5 Pore size distribution of ACN400.

Figure C6 Pore size distribution of ACN600.
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Figure C7 Pore size distribution of ACN800.

Figure C8 Pore size distribution of AC010-6/N400.
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Figure C12 Pore size distribution of ACB.
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Figure C14 Pore size distribution of ACBN400.
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Figure C18 Pore size distribution of ACPO10-12.
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A p p e n d ix  D T h e  D eco n v o lu tio n  o f  C l s  X P S  S p ectra

T ab le  D1 Assigned binding energies for C ls XPS spectra

R egion P ea k P osition  (eV ) A ssig n m en t
Cls 1 284.3±0.1 Graphite

2 285.0±0.1 Aliphatics
3 285.4±0.2 Carbons linked to nitrogen
4 285.840.1 Hydroxyl, Ether
5 286.6±0.2 Carbonyl
6 289.2 Esters, Lactones, Anhydrides, Acids, Hydroxyl

Peak 1 ------ Peak 2 Peak 3
Peak 4 ------ Peaks ------ Peak 6
Envelope peak

Binding energy (eV )

F ig u re  D 1 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.



Binding energy (eV )

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.

293 292 291 290 2 8 9  288  2 87  286 28? 284 283  282
Binding energy (eV )

Figure D7 Cls XPS spectra of ACN800.



Figure D8 ClsXPS spectra of AC010-6/N400.

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 D ll Cls XPS spectra of CB.
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Figure D12 Cls XPS spectra of ACB.
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Figure D13 Cls XPS spectra of ACBO10-12.
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Figure D14 Cls XPS spectra of ACBN400.

Binding energy (eV)

Figure D15 Cls XPS spectra of ACB010-12/N400.
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Figure D16 Cls XPS spectra of CP.
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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 ClsXPS spectra of ACPO10-12/N400.
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Appendix E The Deconvolution of o is  XPS Spectra

Table El Assigned binding energies for Ols XPS spectra

Region Peak Position
(eV)

Assignment

Ols 1 530.3 Oxides
2 531.3±0.1 Carbonyl, Carboxyl
3 532.U0.1 Ketones, Lactones, Acids, Esters
4 532.9±0.1 Hydroxyl, Carboxyl
5 533.6±0.1 Hydroxyl attached to aromatic ring, oxygen in bridge

(esters)
6 534.9±0.1 Adsorbed water

Peak 1 — -Peak 2 ........ Peak 3
Peak 4 ------ Peaks ------ Peak 6
Envelope peak

Binding energy (eV )

Figure El Ols XPS spectra of AC.

o



Binding energy (eV )

Figure E2 01s XPS spectra of ACO10-6.

Figure E3 01s XPS spectra of ACO10-8.



B inding energy (eV )

Figure E4 01s XPS spectra of ACO10-12.

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

Figure E5 Ols XPS spectra of ACN400.
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531 530 529

Figure E6 o is  XPS spectra of ACN600.

Binding energy (eV )

Figure E7 Ols XPS spectra of ACN800.
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Binding energy (eV )

Figure E8 o is  XPS spectra of AC010-6/N400.

Binding energy (eV )

Figure E9 Ols XPS spectra of AC010-8/N400.
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Figure E10 o is  XPS spectra of AC010-12/N400.

Binding energy (eV )

Figure E ll  01s XPS spectra of ACB.
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Figure E12 01s XPS spectra of ACBO10-12.

Binding energy (eV )

Figure E13 01s XPS spectra of ACBN400.
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Figure E14 o is  XPS spectra of ACB010-12/N400.

Figure E15 01s XPS spectra of ACP.



Binding energy (eV )

Figure E16 01s XPS spectra of ACPO10-12.

Binding energy (eV )

Figure E17 01s XPS spectra of ACPN400.



Binding energy (eV )

Figure E18 01s XPS spectra of ACP010-12/N400.
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Appendix F The Deconvolution of Nls XPS Spectra.

Table FI Assigned binding energies for N ls XPS spectra

Region Peak Position (eV) Assignment
Nls 1 398.U0.1 Pyridinic

2 398.9±0.1 Pyridinic, Imine
3 399.8±0.2 Imine, Amide, Amine
4 400.7±0.2 Pyrrolic, Pyridonic
5 401,4±0.3 Quaternary nitrogen
6 402.8±0.2 Pyridine-N-oxide

Peak 1 — -Peak 2 ........ Peak 3
Peak 4 ------ Peaks — — Peak 6
Envelope peak

Binding energy (eV )

Figure FI Nls XPS spectra of ACO10-6.
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Figure F2 Nls XPS spectra of ACO10-8.

Binding energy (eV )

Figure F3 Nls XPS spectra of ACO 10-12.
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Figure F4 Nls XPS spectra of ACN400.

Binding energy (eV )

Figure F5 N ls XPS spectra of ACN600.
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Figure F6 Nls XPS spectra of ACN800.

Binding energy (eV )

Figure F7 N 1 ร XPS spectra of ACO10-6/N400.
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Figure F8 Nls XPS spectra of AC010-8/N400.

Binding energy (eV )

Figure F9 Nls XPS spectra of AC010-12/N400.
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Figure F10 Nls XPS spectra of ACBO10-12.

Binding energy (eV )

Figure F ll  Nls XPS spectra of ACBN400.



Binding energy (eV )

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.

Binding energy (eV)

Figure F15 Nls XPS spectra of ACPO10-12.
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Figure F16 N 1 ร XPS spectra of ACPN400.

Binding energy (eV)

Figure F17 Nls XPS spectra of ACPO10-12/N400.



Appendix G CO2 Adsorption/desorption Profiles at 40 ° c  and 1 atm

Figure G1 CO2 adsorption/desorption profile of AC.

Figure G2 CO2 adsorption/desorption profile of ACO10-6.
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Figure G3 CO2 adsorption/desorption profile of ACO10-8.

Figure G4 CO2 adsorption/desorption profile of ACO10-12.



Figure G5 CO2 adsorption/desorption profile of ACN400.

Figure G6 CO2 adsorption/desorption profile of ACN600.
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G7 c c >2 adsorption/desorption profile of ACN800.

Figure G8 CO2 adsorption/desorption profile of AC010-6/N400.
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Figure G9 CO2 adsorption/desorption profile of AC010-8/N400.

Figure G10 CO2 adsorption/desorption profile of AC010-12/N400.
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G11 CO2 adsorption/desorption profile of ACB.

Figure G12 CO2 adsorption/desorption profile of ACBO10-12.
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Figure G13 CO2 adsorption/desorption profile of ACBN400.

Figure G14 CO2 adsorption/desorption profile of ACB010-12/N400.
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G15 CO2 adsorption/desorption profile of ACP.

Figure G16 CO2 adsorption/desorption profile of ACPO10-12.
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G17 CO2 adsorption/desorption profile of ACPN400.

Figure G18 CO2 adsorption/desorption profile of ACP010-12/N400.
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