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ABSTRACT : Commercially available activated carbon was treated with 0.2N NaOH/0.1N
HCl to decrease the ash contents and to analyze the effect of demineralization. We have
studied their properties and adsorptivity to solvents such as benzene, acetone, toluene and
carbon tetrachloride, ammonia and also aldehydes of cigarette smoke. By demineralization

with NaOH/HCl, surface area and pore volume were increased up to 10 - 20% according to

developement of micro-pore and pH of activated carbon was also changed from 10.2 to 6.3.
Surface acidity of the activated carbon treated with chemicals increased slightly. The chemical
treatment led to small increase in adsorption properties of solvents, ammonia and aldehydes of
cigarette smoke, but content of chlorine and sulfur in activated carbon were reduced. As the
results of smoking test, charcoal taste caused by the activated carbon was reduced

significantly by the treatment with NaOQH/HCIL
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FZA9 FF @4 49EE F344 ¥
g45= London #4F2a} A7) ¥ (electrostatic)
o] ¢]% Van der waals 3¢ &0z Yojrle
£ F3 (physical adsorption)s} &2 FaHA)
TW Abole] wgo] gse] FAAo] PR
Agste 5% & F(chemisorption)o] thEHQA F
2 gefjolth

gAY SAYAESd  gitd  PPSA
(aromatic) 2] & TWEM olF AIEFL ME AZ
Hol & o)fE o= AT WX (planarity)
g o239 Wi e dETE(turbostatic) S
UERITHLeon 19%). B4 W) o8t Fa Bae
Yoz Ee FHoz AZEAY 2RE
F&44dd dig 499 FARAHL vREH, F
3Ry, FF37 € FF g8 22 293 A4
o] F=2 g&fvn L8AH Koh(Abe etal,
1976,1977,Giuti etal, 1974; Ogino etal 1982; Puri etal,
1976). 22t HI2 @A o] FAA ¢ FujgA
A o]§HEA E8H 44 o9 ¥4E B
S8t 4R BF A B4 gt 229 AAY]
2o A A 3t $HAT gith(Asakawa
et al, 1982,1984a,1984b,1985a,1985b;Barton et al, 1994;
Cuney et al1993; Laine & Calafat,1993;Ume et
al,1993),

g4dgda A4zt g+ Y- sy gdze
Leon(1992), Boehm(1966), Kitagawa$-(1968), Puri

5(1972) 2 Ishizaki®} Marti(1981)¢] @7 A=)

td 4 FAgke) pHel A AT (acidity)S
T8 4 gor, @ AEE T2 Ak TH
27| (A EER, SR, 24, HE FENF)
o] 2% ¥ ¥xd oA AR =Y EA4¥9 pH
= BAgd A5l Fr94850 ¥ Az
o3 gge etk a3ung 8 dFdys &
Ao FHEe] A 7] A AA7 B
23 A A € FRVel F&% vA
T 9%E BAMEHoed @] 91508 o]dF
= semivolatile B§E¢ FFd vlAc G
ZA} &z} shg

NE 3 Uy

E AR AHE 84S (F)5deiedA
Aste @l "E S okAtd SAR(YJE30x60
o4, BET/N; ¥]E9 3 1100m’/g) FYsted A4
|39t g4des 58 € ¥7) 94 (Deminer-
alization) A ¥-2 02N NaOH £ojo 2 1x3 A
g1 FF,E AHE oS 0IN HCA §he=
2421 A3l FR,E M5 pHZY F46
ol wi7tA wrE M HIger Axe FL AX
712 2% 160TCAA 18AM AZAHT &4
2 HEYE, FEFHFY B4 vx Microm-
eriticsA}2] HIEAE £7 A X]Q0 ASAP 2000M<
o] &5t EAMselger, G4 FE I&
&, B4 R g9 FFe FAA DAE By
A4; gulAdEg A ~F0 A)2®,v2 EG & G
ORTECAHA|, 7 & 71;HpGe)oll )8t} 2 4I8}4ich.

Ed s B4E& ZAwk2 200w olstE
agate mortarg o]&sAN EJF F  Fr)Q
NaOCGH:2 @4ehg F3A71n 989 grle
o2 HEAS= Boehm's HH(Boehm,1966)4]
ozt £33 A 1 SAFAFE Ko E3lg 49
stah kR Yol E& A& 25T RH 50% 24
stell A dAFe] Y] Eo] e &71d 43
F AR ol FAF 24AT FHANDF {25
A 1 gol A= ¥RVt F& ENIe JF
Hell wet E43Pon AF G |7)F ¢
= FFae @) 94 AX e Gas phase 79
ZEXAA Abeld traps A5 Zhzhe] AT
50mgg FZA7|3L 50H 8] HulE Qi A7 F
GCel o8] <dsl=s E43tq €3 S4a78
] @3} 4ot

dn 8 1@

215 A0 o= g : TAHEE 0N
NaOH/0IN HCIE Aelste] 71948 AAA
L GAee ¥Ry, FEFRAF EH S4E
248 1Z87}E Table 10) AA)&c}. BET 4]

- 86 -



A% gHed F454

Table 1. Physical Properties of Activated Carbons with Chemical Treatments.

SSA (m'/g)  Pore Volume(cc/g) ~ Median Ash  Hardness
Treatment Pore % %

Total Micro  Total Micro  dijameter(A) (%) (%)
Non-treated 1100 900 043 0.35 69 30 99
NaOH/HCl 1200 1000 0.54 0.36 6.6 0.35 98

* S5A; Specific surface area ( by Ni, BET method )

B &4 4935 BW RT7} 1100mY/gdol
Bl3le] 1200m’/go 2 oF 10%Z7} Hglen, =3
NaOH/HCL A#o] &g} ojA] Fgo] wase
HERHH] Z7Ee Aoz vyt 3Ry
= 054cc/ge & 20% & F71 0o HF F
FA7)e YRFE7F 69AF Jelgoen 02N
NaOH/0IN HClAz] @482 66A0% 45
At ole A FFe ¢ WE HF FF
2717} ZolR Relgtm Kol E3] dutdo
2 HNOG:$} 22 7 282 AgAl uA 5F
9 Ax¥o] mrse] FFaNN) APz uE
WA A7 dojil=d HlE ¢ A4 9 gla)
o M MEe] HHEA Yetie A4S
A 24 A}k AE FFL olz=7r) 3.0%F
#olu} 02N NaOH/0.IN HCl2 MAAZ AS$
035% =E2o2 W% 7l7te] F7] 4B AH
g 345 Bd Fch '

HARY ¢ A4 EAse 928 B3 7
H2EL oW FHY ATl EHHo oy
e e)d 93 o= £F vE giHER Y
3ted Table 2o vtebyith Table 25 B Alben}
Jacobs(1986)2] A7-2d= el dx|ste EH¥AT=Z
T4 YEd 7HE 10U 7] 945¢) 2
T gAY & o]E Ty dAEL Az T
A PRIZVE QdE ASE HUle ogdn ¢
BQ kA7 A7t AL Q= A4S 7108
T Aoz Qg 3§ Leon(1992)8) 47 AR
of o3l et o3 B2 FYEES 43
/89 Wgo] Aok Aoz WA glEd, o

- 33ppmo=

B s/ 84 HV’% A" = A=
719459 gste] Su) wgo] Yol Ro| of
dst 4zEg.

- NaOH/HClZ AHelg &4¢LS Na, Ko kol
456, 1285ppm o 2 A 2) Mo wlate] ok 1/109] %=
& uvEiHer 53] UdAd fHF e
502ppmel| A 46ppmo 2 12)3 S 168ppmoi A
ZageAos BANPEY ok &
49 exk ve BHY vt age A
£ #Addtizt®  NaOH/HC Helo) <o &
Age] TRE Fr1g94E0l AWE AL
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Table 2. Elemental Composition of Activated

Carbons.
Non-treated Carbon treated with .
Elements Carbon NaOH/HCl

Fe (ng/kgAC) 111.6 - 64.6

Cl (ppm) 502 46

K (ppm) 10891 1285

Na (ppm) 3695 456

S (ppm) 168 33
A pH A EH ME(acidity) : 2 4E3

AR HRE £F7 FEYA o3t 44bs)
7] BEd e pHE 9122 <dd4e

- EhdTh dut @A e olshgel &AL e

Hedes o2 29e] AUARAW, Leono] 93w
FE 4 AAd FREAE FI1Y9LE
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71913 ool Qlok. B4 Ad 9 AR
933l APRE NaOH/HCIZ F7194:F AA
A7le2s pH7}F 638 HFolzth

Table 3. pH of activated -carbons

Treatment pH
Non-treated 10.2
NaOH/HCl 6.3

WET9 NaOH/HCQIAN 2 S4gke] ¥ ME
& NaOCGH; 8L o) &3l A& ). Table 49
Uehd nie} o] dlET $4Ee] W JEE
045meq/ge) 9.5 NaOH/HCl Az &4gte]
A9 ¥W A7} 055meq/glz EAAUL F
demineralization®]] ¢]3]4] ¥ AT & okt =7}
S 43s 4ok

Table 4. Changes in Surface Acidity of the
Activated Carbon Treated with Chemicals.

0.IN HA Surface acidity’
Treatment 21 2¥(ml) (meq/g)
Nontreated 09 0.45
NaOH/HCl 1.1 0.55
* Base : NaOGHs
E&s B4
1) 24 &3 4%

Z B 84 F34%€ KS g4 MY
Zo A F3AYel wel HA3gct. Table 59
AT AHE BY oHE FHFL d=z7Ut
27.7%, NaOH/HCl 2] &4&& 275%2 A5t
F3%5 AlE A9 Relx figted WA B A
Gz gaiTe FF5 BAHAME Z 2ol R
2 eksich GurH o s ujEHHol FU1EH §A
EF5E 73 AoE 49X sled £ AY
A= A Ao &4 F3eo 2T

o vlE) @ F3g F/HE BolA ¥ ARE &
AUt ol  l-butanol @ valeric acid®] A
© EW addiys] mE FA5 AYNN EA 4
=7t 71l ot FE5L FA"vhe Keizo
Ogino5(1982)2] A+ Azl AR o] 13| &
), Bl EHHo] FrtE F&F%5 F717F 71
b EE A5 St 4 FaE AAHoEE
Nz Az SN 35 Aelg BoF
A ZaEohn s @

Table 5. Solvents Adsorption Capacities of
Activated Carbon

(Unit : %)
Nontreated NaOH/HCl
Aceton 27.7 27.5
Benzene 289 301
Toluene 125 12.6
Tetrachloride 51.2 53.1
Ethanol 247 242

* KS M 1802 &4t Al @y

2) gmol §3 -
BE ue} drel F& AP E sty
gmyel 24 FeFME Y 14 =48ty
th Fig 1€ 29 ¢2Uole] BAFEI} ¥ &
£ oiz7 % NaOH/HCIAZ] 4% =% A
Ea3Fd olz4 g8 ¢4 Atk ¥y 4xY
ole] ¥ Fxrl W&45 NaOH/HC Xz &
kel diF7o vls] ¢rel Fgo] gor
S5ppmel HE FxodAME o 10d], HAYFT
100ppmel| A= o 269 F&AFE& Ha Fix 9]
t}. NaOH/HCI¥ o] o)§ BEF 2ol ute 45
Uel F45 ol E4ds 04 44
Aol nEd BE oF 10%45e) B BHEAH Z7}e]
A 9l ol 2 - 108 FATF Rolg 7HA
gvx AEsirid REdch 1Y FEd ©E
Smol {3 AJgeA 535 A v YAFE
A hEe} A2 GAwe FI5 Aol &
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Fig. 1. Ammonia adsorption isotherm of activated
carbon.

(O Control A Activated Carbon Treated
with NaOH/HCI

Aed 43 F pH 2 ¥Y 4% ¥zl 93d
Fi5e WEst £ Aoz AZES ok gz
T 849 A SRt s 28 FAT
£ Jo AT NaOH/HCl #a) g48e o A
A 6301 T 4% A 055meq/goE TR
7ol HlE acidicst 4A-S VeI = o2 3
&3 gAdo] o= A= FEF JH0dn 4
Fei Atk F 1Fxxe] By v g5FE F
e Fo] FUBIRE 3 FEAME TS
B9 gA43t xelet Szl dojds = 3
&&& A3 Bue oM F3UE $EHE B
& Aot AT A FRe FE FEAME
F349 v govg BFAs dojuhA|g
z}etE-Ate) At 2 A 7198t 99 e F3
F A)E K]l Aoz duds o

HE €l HI1E LHSE & 2w d4AH
9] gas phase &9 EIAR e Fzio) ElL
A3l 50mge] YL FAA7|Z 57059
SHlE AAANF GCEAY o @il Ar)F9
g s= FAF S F4IHAD

HET G4 s o FS 10022 &%
£ 79 NaOH/HCl =] @A4e8 H$ olME
AW B = o)L 97, olHE ojg TS 60, TE
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Table 6. Delivery of Aldehydes with Activated

carbons (Unit : %)
Acetald- Propion- .
Treatrnent chyde Acetone aldehyde Acrlein
Non-treated 100 100 100 100
NaOH/HC 97 60 81 39

Ae FFsE 81 2w okaEd olgye
398702 W3 AL NaOH/HCZ T4
22 AAAD BHRY U= FH5o] B
249U 53 Gl A% UPANG 7
o gul 913 WA= B} AL 5 AH
7 ed T $EAAE 2§25 A7) 27 ¢
A 22 FEE AAAE o B AT} 53
Sojok Aol .

Bs @It 88TtolE Fule] IE cavityd] i
T ZAe3 NaOH/HC e #EAes z2t2)

80mg ¥ F3 AUT HEZ JE = A2
H A€ VFH2z Y 474 /% 8
1595 1290 Wiz 9L 3% @un
oe MY g4eS FIAASW x2HI) FEE
QAHTs B7HE LUt M SAdde A4
AFEH Lol A= ol#7F A ¢ AR
T BUAT A EJE da/EY IS 4o
B A= B4 949 A2 dqEojgtn A4Z4HH
=T g4 giEe] dE Cn § 22 Y49
el 23 daz godn

=2

[

|

A4S 02N NaOH/0IN HCl2 #83hd
BAgol g Ae 7Y 94E AAANY 2
7 BE Fgo] 035%712) #HAHUL FAdee
Eeld 4ALe v 39 gEE Qe FTR
W} BET mEdH o] F7} HQen sty 42
QA W8lg Ptk pHE sl AoA o 44
o=z Wilx FEWA acdity gA] ezt ZsiAR

B B4 =]
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FEEAAMY Rl Figoe] 2 - 108 HAE
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€ ADE 4tk =3 A FHEH s
o 9 go] FFS FANA 2L F AL
o B4 BY gee] FAHQ 2F 7l NaOH/
HC= 77144 & AAANFGezE JAds Ak
< A3k
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