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3 WeEHD odrh B HYygALel 32 aPulEUAAN vi&=E wWTtEE SOl
U YA F243Yel uidle] o, FujFYol visiME A 2olEE XA A
Y g FRPAL] deo] Fasdicl FHTUE ol 8Y vid ¥ €A THL A FH
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Bgvte] FulgE2 AME, EHAL], dARd T HYFY 54, x ¥4Wd,
71372 T4 =03 543 UAY AJEE N, 53] VP EHY ©A-AL g
717} 808 F2 9 EH 5o BE AU F¥E vAch VP S HEL ¥
ol Szt 33pFe] EAfol] 2sle] Rt FAUL Usrh BN oz e W IRE
SR 540 F¥E vA s, ESAshe Hio] H|ste] WkgAdo]l W At AAH
o2 whio| Y KL edge sited] basal plate sites] Jri ulgof uwletr] cielst
A Astsie Foo] FAshe H3F2 BRI M3 BEE ZPYUria ¥ 4 sk

ROl Al S0:8] Fuf ket thie] WEE mEx Z2 g s glrh

S0:(g) — S0z(ad) adsorption
1/202(g) — 0(ad) dissociative chemisorption
H:0(g) — Ho0(ad) adsorption
S0z(ad) + O(ad) — SO3(ad) oxidative chemisorption
SOs3(ad) + Hz0(ad) — HsS04(ad) dissolution of SOs

(formation of sulfuric acid)

BE%ES 0-NsA B 319lS wf gkt nlA7]Folq dojuts wHg-2 g3t At
3S0x(g) + 2NHz(ad) — 3S0z(g) + Nz + 3H:0 reduction of SOz by NHs

NHs{g) + OH(ad) — NHi(ad) + O(ad) chemisorption of NHsz
2NHz(ad) + HzSO4(ad) — (NH4)2S04(ad) formation of ammonium sulfate
NHa(g) + O-C(surface) -» H:0 + HN=C(surface) formation of surface nitrogen groups
2NHz(g) + 60-C — Np-60H(ad) decomposition of NHs by surface oxides

B3 339 BYY vshlE2 deAA] A glon), ¥gstAel vtagdxizte] ukg
2do] ¥hAa1e] JRjof o]E3I2E aromatic sheet?] Z}Az}E], BAE, &, ©& 9 B4
@l Exftte i HFRAAGE 7R Slo] potential energy7} &rh Aoz
ol ®AYUANEL Wh§/do] wol AEhitgel ol EANES ¥A4sHA "l



2.1 gy 1 33
2.1-1 G-NHzEZ7TA AA 2] why

A Z=} 0 26.75%, N 0.3% o]3}o]n], ¥z §}o] ujf ui7] wjel] 7|El R EY ¥
A3ttt 100~14 mesh H{le] A& ZHe AR ¥ 5.0g& 1B F 1871 ulolA
0z 3(vol.%)2} NHs 0~25(vol. %)% Z28& HEAFIY 4.5hr T4 JE 473~127K, /%
1.31nl/sec®] ZALZ A2¥ ¥ ALE FFEA F271x] B¢t A AFe %
LS J3351A burn of f& ARSI 2 Ao izl Y4EY, -4 AR o 529
2} Temperature Programmed Desorption) 24, W3 & &AL S0.F 2 AE S stgdr).

2.1-2 448H

LN 33, 23 9 B4 PP A3 849 3888 ¥4, 4, 4,
3 g 4o FFAHA 2HE P, oYl 2, F58 EFY TS A=W
Polrh, ¥raol 40 HUFL WM AN ARE €4 TR PAZ 1123~1223KoA
3 A4 F PAHE 009 H0E AU H Rt FLPEY BN ARE 24t
gl KoS0t 3R F £28 T3] fAS] EAUFE BAHE URUoE it £8d
2 FHAA NaOHFE Ao AR FLUPE AAUTL. /P2 FLEHS A=
§ d4AHA At o] BN F ol& FAAA F¥ych AL yF2 A
A e FEES ¥YE W e APyl

Aragbel (wt.%) =100 - (C+ H+ N+ S)

2.1-3 447 33

A|® B4t 0.5g2 0.05 N HCL £ 50 ml&} 35l 15X St 2uiet ¥, BETS
AZANA B 292 dach. o wf dolA Y £ 30nlE 0.1 N NaOH &0 % o3
Aslo] EtAFHo] &2)3}= Basic Surface Groups & %S JFA3I4T}

2.1-4 422N Temperature Programmed Desorption) A%

PA4gt A8 0.1000g & 2H37)o] AYF F 10cc/ming] He ZEFo)A 7}dste, 373Kl
A 1A $A%ck.  ©hA] 137K 7HR] 10C/ning] 58 $271d3iwA stagwo) £x)
3= oxygen groups®] H3joll 2ste] A== (0.2} C0F gas chromatography® &3}
th. EeZHPL Porapak Q ©|3 NKE FABIE LN, dAEE AEI(TD)E ol &3t



t}l.

2.1-5 ¥93 &3

Bgslzt ol nH7FE 7HF FAX RS EBHS FHsMe WP LR E 2004 Co,
F2}3} Dubinin-Raduschkevich]& o] &3H= Zo] aitsiElo] il A% A]& 0.1000g
S Uz} #of B3Il furnaceE ©]83le] 100TRE 7HESte] 15417 ol X wj7|¥ct.
293 T Be7A B2V F, Hed ol8lel dead voluse & HFUVTE  COrFRL 50
~ 300 torrFE PelolA 4 ~ 5 2] A3l FPUJE FF3|a o|2HE 7 FPUY
ofl 2] 0, E2tuke ZABEE Dubinin-Raduschkevichalo] teld}e] DR plotoEHE H
HAL 3k

2.1-6 2 A¥ A

SO, FHAMBL Fig.19] 43F EHARAE ol83lo] £33t VAETAR 0.50g &
basketol] Il 150TE 7}EY F 447 53¢ FASIY & €A S0; 1500
ppm, Oz 3%, H0 7%, N; balance gas& 1l/min 8] =8 F8 RUHEA BE% A8y A
FE7ME AU Sh= ARlEo] SO: AElE YTl FAFD, HO09 w3l
HiS0.0] el Exjych Ffgo] Ao uwizl ALHSR FUBIRE FU¥ AT
(200min)o] 3t Fo] FAYE A= ulastActh

2.1-7 4 %

E Ao BEEE 0N EY7IARE AAeste, Bt o] 4t4e} e
27158 =4 c2 B 5 H2let H4H basic oxygen groups7t S0 F2Hsol o
e Y-S d73lgch. VAR S0 FAe2 3 EW B4 HAYN #JAEE Hole=
o], Ahte-g &Zshs WA AAI} sG] ofsto] AW so7t FAY 4 Q= 1]
H71go] F2% 4¥E 1A "l SOz ¥ ] Az, B 08 sfo] F7td
5 S0 F2e2 ¥4S AT (Fig. 2)

Bt Fase njM7 327 B AT B35t AL Hio] glddrl. (Fig. 3,
Fig.4) olZZ SGAAXEL BTt micro-porousF+Z E7t ofu]el ¥ty FRex
&3l 2 uidtl. 0Nz EJVIAZ AXT Ffols Nb BE HEe o ¢
& WA Qfgki n|Fe Ny Fxolx AA FEo| F7Isldct. (Fig.3) wjdrtcs ¢
B2g dasln gloens FHstA Fo] HO(vapor) 78 EHA|Zon, $Eo] HsiEw
break through timeo] ZtA3tErl  473~1273KE *E & WHIAA & A3}, 973~1173Ko0j
Al ZHfe] xS Kol A0 F LlElIT) (Fig.4) basic surface groups?] @23l 4



H 43 A9 basic surface site= F 714 ¥elo AL 7IXE 24 4AE EYs}
o, 2 3 & A& 107XKAN 002} 002 AT T C}E 3 JlxE 1373~ 147XKA N
=3¥it}t. natural surface oxidest 4tA2] uH|7lY FHo] o|dlo] EYAS] unsatruated
site(OC=C)ol FAHH}. 4t24xE= -C-0-0-C- AYS 43|, acid surface oxideo]
Hjslo] Aoz MPS2E T73~87KolA &3 7] AR (Fig.5) =3 Acid-Base
Titration?] A2}Z 4 ¥ basic surface groups?] F712 S0 F5o] YLEES Anrdn
(Fig.6) FTIR(Fourier Transform Infrared Spectroscopy)® 2 & Amines(2800-3000ca™),
Nitrile(2300ca™), Quinone(1650cm™, 2900ca™) $2] basic surface groupsZ Helsjad
t}. (Fig.7)

3. 42

BI%HY SO F A HEWRFHo] ulYstA] AR WPR] AU U= FHE Oxygen
functional groups?| %2} WHYsA #Ao| 2Ucl o] oxygen functional groups: S0:9} At
I}E FHAANAFE LS Yol 22y o242 oxygen functional groups7t TR A o
U g fdAozy A3t FH multilayero] E£x31:= 50,2 uhido] o] ¥
ol zatith w e AW B UF A Y P IS BT we
A Hrje F352 AW 42 oxygen functional groups7t #WPet HHo] EXU of 7}
B3l o]9} T FHE oxygen functional groupst HE3 2A9 Aol ol: Fx =
Aol 7hs3irt. &3 250 ule}l B/d= = oxygen functional groups®] &z} EHZH JF,
Al oke] Asulg WHAI PA WHBAY S00 FHE FAY 4 UAEF G149
HA 548 /A E n47 39 o] Basi
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Fig.5 Profiles of CO and CO; Evolution
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