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Adsorption Properties of the Activated Carbons for
Removing Harmful Gases in Indoor Environments

In-Ki Kim'
Department of Material Science & Engineering, Hanseo University, Haemimyeon Seosan Chungnam 356-706, Korea

Activated carbons for removing harmful gases in indoor environments were prepared by impregnating gra-
nuled activated carbons from coconut chars into HCl and NaOH solutions. BET surface area of the activated
carbons after 4 hours activation at 850°C were 1035 m%g. And the activated carbons had total pore volume
of 0.502 m*/g and average pore size of 19A. Adsorption capacities of the HCl-impregnated activated carbons
were 6.9 g/100 g-AC for (CH;);N gas of 10 ppm and 3.0 g/100 g-AC for NH; gas, respectively, which were
3~7 times larger than that of non impregnated activated carbons. Adsorption capacities of the NaOH-impreg-
nated activated carbons showed 33 g/100 g-AC for H,S gas of 10 ppm and 8 g/100 g-AC for CH;SH gas,
respectively, and these values were 5~18 times higher than that of non impregnated activated carbons, as well.
Impregnated activated carbons rapidly adsorbed harmful gases in the adsorption box of 1m* volume, which
corresponds to living indoor environments. Especially, the concentration of H,S gas decreased from 100 ppm
to 1.2 ppm after 60 minutes adsorption, which means adsorption efficiency of 98.8%.
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Fig. 1. Schematic diagram of activation system (1. sample
2. heating element 3. tube furnace 4. alumina tube
5. N, gas 6. steam generator 7. pump 8. water).
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Fig. 2. Schematic diagram of adsorption experimental
system (1. sample 2. U tube 3. water bath 4. vent
5. flow meter 6. adsorption gas).
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Fig. 3. Schematic diagram of experimental apparatus for
adsorption capacity with time (1. sample 2. acrylic
box 3. adsorption gas 4. gas detector).
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Table 1. BET Characteristics of activated carbons.

Total pore Average
Surface area -

Sample (m%/g) volume pore size
(cm%g) (A)
AC 750-30 512 0.235 19.2
AC 750-60 603 0.294 19.3
AC 750-90 735 0.382 19.5
AC 800-30 536 0.266 19.2
AC 800-60 652 0.325 19.4
AC 800-90 827 0.401 195
AC 850-30 751 0.378 19.6
AC 850-60 797 0.371 19.6
AC 850-90 1021 0.502 19.8
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Fig. 4. Variation of BET surface areas with activation
temperature and time.
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Fig. 5. Variation of AC yields with activation temperature
and time.
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Table 2. Adsorption properties of activated carbons with
activation time.

. I, Benzene
Ac?tvatlon Haz(;n)ess Adsorption pH  Adsorption
e ’ (mg/g) (%)
850°C 1 hr 999 950 10.0 22
850°C 2 hr 999 970 10.2 25
850°C 3 hr  99.7 1000 10.6 29
850°C 4 hr  99.5 1035 10.9 33
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Fig. 6. Variation of adsorption amount of basic gases with
gas concentration.
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Fig. 7. Variation of adsorption amount of acidic gases with
gas concentration.

o] F3% B4 A3s HHFg 7) dEeA 4 &

cto] 74 H,Se 3 1.8 ¢/100 g-ACE HlaL
ko]giu]. o]oﬂ u]-aﬂ NaOH sz_]—;z]—)ﬂE]— ,] )\1-
A7k FRE 7R TR R vl E 9
< WMt} 10 ppme] 7k FE SlolA] At Eidelo]
1.8 g/100 g-ACe| H,S 7}=5 E——ﬂf} A NaOH 3
zHgadeke] 749 H,S &3Ho] 33 g/100 g-ACE 18
v ooz AA ZUlsidch 7}¢%E°ﬂ e 5
zhefo] A Wslell=tl 53] CH,SHE] 49 A5k
o} rEwolx o] FAe] & AjolE HIth 5 7t
2 FEAA 7R FRl uRME 2 2lolE BAE)
1 ppm B=9] F=oxE CH,SHe F2#Ht H,S
o] F2eo] 1ML =2 Zo = Yepdth

3.2.2. 7] WellM FH5A
A 43 e delE Ikl 37Ieso] U



AN fRii7 ks AAS fle Sdeke] FEEX 95
BAHoFE AA7 HAsH 602 FHA A
75 H,S9 % 1.2 ppme 2 98.8%2 SFa8S
HeERH AT
4. & £
A o] a7k AAE A% GEE A=)

100 T T T T T T
= sl A AC, (NH) N _
§ ® HCHIAC, NH,
= = HCHIAC, (NH) N
3 60 -
£
© L
s 10
D 40 | -\A\A i
§ \. A
B e AL
@ ~ —aA
$ 20t \l\:”\f— o o A —a .
.\.\‘1:,777:
1 1 1 L 1 1 1

Adsorption time(min.)

Fig. 8. Variation of residual amount of basic gases with
adsorption time.
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Fig. 9. Variation of residual amount of acidic gases with
adsorption time.

==

ShA] 3k el s EAdwo] dujdll EAldhke #3
2 QRS A e aeHoR AAT —’F AU
7P F83 2%lo] Hoh ﬂ“E‘f/] oA g FH5A
Lol 7] 9J5le] 100 ppm =9 7I2E AL 1 m
o] F247] U] 10 g9 %_W S WAL AJZko] A
of wet 871 el sk 7kse] TEE S5t
ole] A3= Fig. 8 UepAIT
HCl Fzrdeto] ogt 47143 7k 32 =
e wEA dojubsdl S 58782 Al olv]
50%3=7HA] 871 el 7ksEo] AAE Ag gl
AT, o] F A7to] Aol whe} $RtehA| ZHAss)
Att. 602743} - (CHy)sN 7H>= 9 ppme=Z Ho}
i‘io‘ﬂ AAsA S ‘?4_‘%’} Sgeke oF 21 ppmoll H
=3It} NaOH 37 @4%ke] 49 NH, (CHy),N
o] F3& &=t wig- "% zom o] A3= Fig 9ol W
BRI Ad7ERe] 2R A714 7Rzl wis) o

mlo fr

w

o

u!

oln

mQL' A

7] $lste] opRpztRro R 2Yg xgEP— A z3haL o=
24313k 3 HCI®F NaOH 502 HASAeS vhe
2 WA S fel7kel Ui SRS 3
7V A vt 22 AES ATh

1. ZEEAere] 43} £x9) A7HS =)o) uh
H A7 F715-842 S71skoit). 850°ClA 243
SpA 7P F2 5490] dejzi=tl 850°CellA 302 &
s v EHE AL 751 m¥gdal 4x17F SAE HIE
WAL 1035 mYgE A F7ketATh oln) 7158
& 0502 m¥/g °1AL Bt71E 19A2] F7130] ¥
= At

2. HCI-3#&/d¥2 10 ppm §%°] (CHy),N7k=

6.9 /100 g-ACS, NHz= 3.0 g/100 gACS g
She Z10R Ul e tig sHlE St
o= NH,o §3ao] o Bttt olzlet 34
]2 wol] vl 3-7f ¢k o]t

3. NaOH-3 2= eke 10 ppme] =2 H,S 7k~
£ 33 g/100 g-ACS, CH,SH 7k2=9] Zd9ele 8 o/
100 g-ACS F3sIlaL vEarE gl Hls) 5-184)
TR FA e UERSIT

4. AREEE 24s] 91 1 m® 3719 871 W
o] dAgtel ot 7kx FE 7] g W=
Al QY=L Aro] Aol whet ket S2S BE
o} HCl ¥agAdee] 4 %71 100 ppmel A=
(CH3)3N 7t FEE 60573 3 9 pprmj golx]
3 HEASA e AT 21 ppmoll HERTH
NaOH A2 @A) 9= NHy¢h (CHy),Ne| 53
=7 ol ‘*““%k ™ 100ppm °IY H,S71 F&

o

o B mlm
01r m°"

rlo

= —E—Z, 60% 5 12 ppmo=E 98.8%°] FHA&S
LRSI
o3

1. AR, 837812, 1995, 24(1), 31-33.
2. B.O. Brooks, G.M. Utter, Ja.A. Debroy, and R.D.
Schimke, Clinical Toxicology, 1991, 29(3), 315-374.



96

L RRT, 2004, “WHEFG LA AP,

. e,

2217]

. Robinson. J., and W.C. Nelson, 1995, “National human

activity pattern survey data base”, US EPA, Research
triangle park, NC.

51,
AFEANRAL

=GRE, 2005, “AFEY Yleg, 5-8, 2K
B,

. Yong Hee Lee, Jeong Ah Yim and Hoon Yi, J. of the

Institute of Construction technology, 2005, 24(2), 51-61.

. Hyeon-Ku Park, Jong-Ho Kim and Seong-Seok Go, /.

of the KOSOS, 2006, 21(2), 150-157.

. M. Domingo-Garcia, A.J. Groszek, EJ. Lopez-Garzon

and M. Perez-Mendoza, Applied Catalysis A: General
233, 2002, 141-150.

. E Stoeckli, A. Guillot and A.M. Slasli, Carbon, 2004,

42, 1619-1624.

10.
11.

12.
13.

14.

15.

16.

17.

18.

J.P. Boudou, Carbon, 2003, 41, 1955-1963.

J.P. Boudou, M. Chehimi, E. Broniek, T. Siemie-
niewska and J. Bimer, Carbon, 2003, 41, 1999-2007.
AAE, o, 319787, 1998, 36, 903-907.

PHS, AT, HAE, o2, e ojEH &
&, 1998, 4, 2677-2680.

Yeon Jae Kim, Jun Goul Ju, Sung Ki Cho and Donguk
Kim, Applied Chemistry, 2003, 7(2), 607-610.

e, 2B, AdY, FEE, fed, 3

ofEZw) §-&, 1997, 3, 2097-2100.
AR, olE, I3 olEF £, 1997, 3,
2093-2096.

Suk-Ki Lee, Yeong-Seong Park, J. of Korean Society of
Environmental Engineers, 2000, 22(5), 879-886.

Jung-Dae Lee, Suk-Hyun Ju, Sang-Chul Jung and Ho-
Geun Ahn, Applied Chemistry, 2001, 5(2), 292-295.



