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The Adsorption Characteristics of a Granular Active Carbon by
the Physical Properties

A9 7*A R A
Deog—ki Kim - Chang-sub Shin

ABSTRACT

The adsorption characteristics of active carbon used as a cartridge filler of organic vapor respirator
were examined by humidity, particle size, challenge concentration and specific surface area.

As a result, the 1% breakthrough time of Carbon Tetrachloride(CCly) was decreased with increase of
relative humidity, challenge concentration and particle size (0.6~2.0mm) of active carbon. The
adsorbed amount of CCl, was about 1. lmg/m? at RH 40% and 0.5mg/m? at RH 80%. However in the
case of prehumidified active carbon, humidity did not affected to 1% breakthrough time up to RH 40%.

LM, =B

APZeA FAEZY AA Wz AdRB=2ze
A 3§71, AR, 23712 vE # 303 ofF
3E71E T8 F2U MY e AeE Yt 8l
on], BEnt2aE olE FHEIZE FH AR
€ B33 Fe F2F 9L 32 Aot BEv
235 ARSshe AgAte] AR A7 wEvl
23 B%Fe 453 £9 dF4 2. W
EntLa AstEe] Ao 9% vAE A

« ZECistn ety
=3

*+ ZROIstw oA

B0}

84

= F2A 9 %, A=Y, /717t 7,
FAYEST® a3 5, &5 §249) gle A
o2 A gl

B dydMe #7724 A5y fAEd
HAZEL FAA717] 8t =, FHA9 ¢
2t37] 283 f7) QA8 Fx9 ¥ g4
gl FAEA ] e Fl ety ATEA
oo, e HIAAEZ HAAZ T gAd9)
HEAAI AFEAY W3}, a3n Jd g
gaete] FFEA ] g 9L dobu gt

Joumal of KIS Vol. 11, No. 1, March '%



2, AEEX 3 WY

21 &3 o &

E Ao ALe§ FFA = okAzte drEd
44 gddo g BE3 54& Table 191 el
Ak, FFAgE €501 99.5% 9 Adses
(CCL)E A&ty th Aldstgie B O &
=7} 0 08g/100g2.2 A AYAARAYA &

717k WEuiad Asge] A5 AP
712 Ed=E A stk =3 S48 Kig
CeH2No(TEDA)S oz FFAA HFHo
O g AT v EHARN A FEAe] Wil o
o W& g FAEHSL 4939

Table 1 Physical properties of active carbon

Sample
.. Pure carbon

Characteristics

BET area 1146m?/g
Langmuir area 1288m%/g
micropore volume 0.4%7cc/g
total pore volume 0.54cc/g
average pore diameter 17.14
average particle diameter 1. 6mm
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Fig. 1 Schematic diagram of experimental apparatus
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Tabie 2 Classification of active carbon by particle size

Sample Particle size(mm) Bed porosity(g/cm®)
AC1 1.18~2.00 0. 465
AC 2 0.84~1.17 0.481
AC 3 0. 60~0.83 0. 487
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characteristics of active carbon
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Table 3 Surface area of active carbon impregnated by
Kl and TEDA

sample| Pure | KI | KI | KI | TEDA | TEDA | TEDA
surface area(m®/g) \| carbon | Iwt% | 3wt% | Swt% | lw% | 3wt% | Swi%
t-plot | Micropore | 969.5] 904.4| 858.8| 838.8| 87.2 | 730.2 | 671.2

BJH
! Mesopore | 82.6} 84.5( 8.1| 76.3] T79.6 7.4 73.8
method
Total 1052.1] 988.9] 944.9f 915.2| 947.8 | 80L6 | 745.0
BET 1146.7]1058.0) 1041, 91 1007.5] 1015.1 | 865.2 | 813.4

Langmuir 1288.1|1190.2| 1172.6 [ 1144.1] 1130.9 | 973.6 | 915.3
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Fig. 5 Changes of surface area by impregnation of Ki
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Fig. 6 Pore size distribution of active carbon
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Fig. 7 Adsorbed amount of CCl, by the specific surface
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