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Origina]-MWCNT (Fe content: 1wt %)
1) Thermal oxidation in air at 600°C for 20min
2) Sonication in 6M HClag
3) Wash in H,0
4) Heat treatment in N, at 800°C for 1h
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Pressure-Pelletization
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Fig.2-1 Preparation process of B-doped MWCNTSs
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Fig.2-2 Scanning electron microscopic images of MWCNTSs before and after B-doping.
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Table2-1 BET specific surface area and double layer capacitance of MWCNTSs

TEABF /PC LiBF /PC
Sample Sger C . C, Cg C,
[m?g']  [Fg'] [pFem?] [Fg']  [uFem?]
Original 222 14.5 6.5 14.6 6.6
oxHCl1-800 382 235 6.2 22.5 59
oxHCI-3000 191 10.7 5.7 9.9 5.2
B-2200 185 12.1 6.5 10.9 5.9
Sgers BET specific surface area

Cy gravimetric capacitance measured for 2 4Vvs.Li/Li*
C. ; specific capacitance per surface are = C g/ SgET
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1. Defluorination with K/NaC,H, in
DME solution (R.T for 2-3days)
2. Heat-treatment at 800°C for tThiin N,
3. Removal of KF/NaF with HClaq
4. Heat-treatment at 800°C for 1hiin N,
NPC-800

@ Heat-treatment at 1000°C for 1h in N,

NPC-1000

Fig.3-1 Preparation process of nitrogenous porous carbons (NPCs)
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Fig.3-2 XPS spectra of nitrogenous porous carbons
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Table 3-1 Pore structure and capacitance (three-clectrode- galvanostatic : 40mAg!)
properties of nitrogenous porous carbons (NPC)

Sample Sger W icro N Cg(t)  Cg)  Cs(h) Cs(-)
[m’g] [nm] [%] [Fg'l [Fg'] [pFem?]  [pFem?]

ACF1 1180 0.73 - 97 27 8.2 23
ACF2 1700 1.05 - 113 99 6.7 5.8
ACF3 2020 1.13 - 102 109 5.1 54
ACF4 2200 1.21 - 118 103 54 4.7
KOH-MCMBI1 880 0.73 - 65 24 7.3 2.8
KOH-MCMB2 1960 0.98 - 163 162 8.3 8.2
KOH-MCMB3 2480 1.18 - 180 186 7.2 7.5
KOH-MCMB4 2470 1.18 - 178 192 7.2 7.8
KBI 700 1.14 - 51 47 7.3 6.6
KB2 1120 1.33 - 82 78 7.3 7.0
NPC-PFP8060 1330 1.06 23 130 118 9.8 8.9
NPC-CYN800 860 1.10 9.8 100 76 12 8.9
NPC-CYN1000 840 1.10 4.6 84 61 10 7.3
NPC-PFBNS§00 830 0.86 8.2 80 31 9.7 3.7
NPC-PFBN1000 940 1.00 4.1 98 70 104 54
Sger: BET specific surface area ACF: steam activated carbon fibers
W, ... mean micopore width KOH-MCMB: KOH-activated MCMB
N: surface nitrogen concentration KB: Ketjen Black
Cg(+): anion adsoption-gravimetric capacitance *electrolyte: 0.5M TEABF,/PC

Cg(-): cation adsorption-volumetric capacitance
Cs(+): Cg(+)/ Sgep
Cs(-): Cg(-) / Sger
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