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This study is to investigate the relationship between pore structures of activated carbons and adsorption char-
acteristics of toluene vapor using dynamic adsorption method. The surface areas of below 10A in the pore di-
ameter of activated carbons used in this experiment were in the range of 72~939 of total cumulative surface
area and the toluene vapor equilibrium adsorption capacities were in the range of 350 ~390mg/g. Activated car-
bons having larger toluene adsorption capacity than the compared activated carbons had relatively pores in the
pore diameter range of 7~10A. Linear relationship between equilibrium adsorption capacity and cumulative sur-
face area was in the diameter range of over 7A. It was thought that toluene vapor was relatively well adsorbed

on surfaces of pores of over 7A.

Key Words : Activated carbon, Adsorption, Toluene vapor, Breakthrough time, Pore structure

S el

oH (0 3o

ok}, g
AAY e F2

fo, H1 ml

o Y fo o g i 4T ool to ox
ol off

2
o
EE

=
s

(static method)

Corresponding Author : Seung-Koo Song, Department of
Chemical Engineering, Pusan National University, Busan
609-735, Korea

Phone: +82-51-510-2398

E-mail: sksong@pusan.ac.kr

695

[e]

17 o]t} Toluene
2 A, =%, AgEy
of AAA T &A= 71 da A}
F9 stveln, F2 FAH FAA o
e 2 Al delo] g
dojt}, 22 toluened A E F 3
o A toluene F&o] Hge MFe =@ 7)F o=

o}

gl

‘%‘%’401“‘1, ol Fgete]l A3 ATEXLE 7W

I UEAE 1Fde AL w$ Fedg B o
?01]*1 A2 g4t 2AS FAFAAA tol-
uene vaporg EIIE ALEE @47 AFa
1o WE FHIEE T MIBE gzt
4 FyPFaL o FAEHE n@sg.



2. AdAg o Wy

21 A¥AR ‘
FAAE o8 /A 482 Az 5FFY 4
48 24, ACA ACC, ACN, ACW, 281

ACGE Yd5dld, A3 E 086~14mmE ¥4
A 23 n AFE Ao FE3] Axste] AP
Abgslgth ERAL VOCs 53 £ 339 9
4 £ tolueneg AME-3AY. Toluene
Junsei A}9) ¢£% 999% 2 Al&8t4t). Toluene

2ol BEAZe 59A% 65247 z8lm 83B8AT 2

2 Hy Hu ernzg HAXHAFE 7Ao g 7]-?<q

dta n 3.

22 AEAA 2 g

2 A e B AR s A
W& vl Zon toluened TS H £ow YA
Zo]l T7E B 73S SRANPORA LA A
Bo] T715 HAAFH oY, ol toluenes B H
o2 FEFHE 37 %E 283 dFFEY tol-
uene 3718 Atk FHHAY EFNA FEFE
©C7 fds=E =1)0]

HAE HE FAHEY
Z2389¢ct. Toluene vapor® =& GCHP
5890)E AlgalAM EAgow BET HXHEA
(Micromeritics, ASAP-2010)Z o] &3} 77Kl A
A2N) F&o s &4 %«1 BET n®l®HA
(specific surface area, Sger), ‘74 ¥ A (cumulative
surface area, Spp), L83 F /‘ﬂ A9 (pore vol-
ume, Vr)& ZAs vt 4% F4 A5 F
AXZE digital balance(Shimadzu, BL2200H)E =
Aste] Atsl A

3. A% 9 2%

31. 442 A1EE 8489 AFar v

BET 2#7]|2 243 84g9 SE4xs Ar’
o] Hag uie} 2o Table 1] thA] At At
£3 5EF0 TAEL 1000~1340m%Yg B9
HEHAHS 7Hx2 ddoes ACG 4 go] Hlu
Z Z BET ®¥EWA(1,342mYg)s Yehidx
BJH w™oz 243 ¥H¥EHAL ACC B4

go] MY Z FAFHEAHYI0ImYeL AT %
Ak = AFTEI(VpE ACWE ACG A4 Eo)
U323 2 g& Jehlisia, ACW &84S ACA

gyg wa o 20 AFEAE ANE AN
o g4 Wl At AT FA0 F FE )
53 2 AFRAE A, A3 D70 g
A% uEd 2 uEd4e A RE ¢ F 9

-4 3% 49

TR EIA-F

ol

:?.

At ACWe ACG E4ee vug o& &
o] B AFTAFDy 196A us] HF3F
126~155¥ 4% 2 #< vehdiich

BJH #¥oz A3 FHFEHE ATAT
<7A, 7~10A, 10~154, 15~204, 20~304, >30
Acz AEdto Fig. 19 Hnsgn. Wxg =
T 248 10A o] AFo] AAsE RHA
o] & FARUAY T2~B¥AoH, ACWS
ACG 8492 20A o4 ATg AdHez g
o] 7k Y wud FHGEL FF TA o3}
o Agol AA AEY 2L FES AAs 3
A7) wEel A TA o4 *ﬂ%’%%ﬁ% A

s
7ol

)
23] 9ol 7A ol4sl AFIYL Fig. 20 )
a g} Fig. 20 vlnd AF2A4 7A 01 Fo] B9
Aolx 47 7T~10A Afole] EWHo] 10A0) el

EHA vg) Fudoz go] e UL B
T+ Udden, ACA, ACC, 283l ACN &4
g2 10A o] Aol AR s EHA Y H|F o]
ACWSF ACG B4 gl s doig o=z A3t

32. @AE 25 W& toluene vapor FHHIA

B
Z @A e YdAE Fdd 271(0.86~1.4mm)
Table 1. Characteristics of activated carbons
Activated Seer| Sem | Vr Dy
carbon Maker m¥g| m¥g |cm¥g| A
1| ACA Calgon 1,007} 3,156 | 0.481 | 19.12
2| ACC Calgon 1,242| 4,101 10613 19.75
3] ACN Norit 1,199| 3678 | 0.599 | 19.98
4] ACW Westvaco  [1.260{ 3,092 {0967 31.0
5/ ACG | Donau Carbon |1,342| 3,904 | 0.808 | 24.1
= 710
EEEP 10~15A
o 4oool
E
§ 3000 1
3
Z 2000 4
§ 1000 4

ACA ACC ACN ACW ACG

Activated carbon

Fig. 1. Comparison of cumulative surface area be-
tween various activated carbons according to
pore sizes calculated by BJH method.
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Fig. 2. Comparison of cumulative surface area over 7
A pore diameter between various activated
carbons according to pore sizes calculated by
BJH method.

2 z4d3d FFLE 25T, #Y¢5E 5000ppmv
AN A3 ZAAE Fig. 30 Jehlidd o
B3 E2FFEst FUFEY 20%7F 2 W
£ 33} 7H(breakthrough time)o 2 A9 stx Z
gAY AFAS vuPt. vud 4 4%
o] BFAIZFS 160~2308 Abol S
g4l 7% 7 RFANE 7HA
AZMS 71FoR AEe 7 EHE s
FA 7o) 7HF &2 Aol ACA(160%), I th9]
ACN(190%), ACW(200%), ACG(200®)RoH, 7}
21 Rol ACC(230%) &Aigoldrt, TA|7to]
7 @A uug o Edee] Hs) AFAA
TA o]49 HHAHo] JuHor gol LI
g AUAT

33. BAE toluene vapor B FHT3

AlZe] A

o
=

Toluene vapor S3}A oA &4 HYF &=
1.2

® ACA
108 v Acw o qo ¥8) o

v ACG ® s

m  ACC * ow

0.8 4

cre,

0.6 4

0.4 4

0.2

v

28— Eonve—=

100 200

0.0
0

300 400

Time, min
Fig. 3. Comparision of the breakthrough curves of
toluene vapor between various activated carbons.
(size 0.86~1.4mm, adsorbent 5g, concentration
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