Korean Chem. Eng. Res., Vol. 44, No. 6, December, 2006, pp. 669-675

0

ASAN0 2fet AdEA 2l RUl=RiEe] S55Y

UME - QTR - IR - ARE - OIAET - RET

>

A

o

St A 7]Ed Tt FPA AR ATATE
305-343 thAAl A s 712
*ZUh)] 6‘]—‘7 3y J,].\:H 13 34_51—_-7 13} J,]_
305-764 THAA] 579
##A| 5817 7| & ATE
A7 % ASAl As 2121
(2006K3 10€ 132 A, 2006 102 262 A=)

Adsorption Characteristics of Three-components Volatile Organic Compounds
on Activated Carbonaceous Adsorbents

Mi Sook Son, Sang Do Kim, Kwang Jae Woo, Hee jae Park**, Man cheol Seo**,
Si hun Lee” and Seung Kon Ryu*

Clean Energy System Research Center, Korea Institute of Energy Research, 71-2 Jang-dong, Yuseong-gu, Daejeon 305-343, Korea
*Department of Chemical Engneering, Chungnam National University, Yuseung-gu, Daejeon 305-764, Korea
**Siheung Enviromental Technology Research Center, 2121 Jeong-wang-dong, Si-heung, Gyeong-gi, Korea
(Received 13 October 2006; accepted 26 October 2006)

2 o

AT F F7ISHEE F AT ARG} FE S WEBETO toluene, AETFE] MEK, 45:&
ve] PAS]) SJ5t APIRA) S A718H ] whavd] Al et SR A3 Sasilch. 94 B, B
RS ol g3 HRIERAIS} QA TR} BARAART BAlo] A9 2UEHAE Sl ERN T 1
2o BAET. AEE FAEAE A8l Bolt W AMIRA A S71skEel dist FHu) Aae
Sasigion], 7t 5ol thall FHe S ES vlaaloiny. Ot BB luened] TAFH A & FHAGS
RYLOLY, IPA, MEKS] GV R:3) APEA EFapAglolts Arj2 o2 ke - nolch, Sukai ol 285
A GVYE FHATOIN BE e TS WO, AEA 2] Agols S0 AA T ST
< RS W YA B IR BAO] 28T ZFHAL FRARA 71 AR BRI 5 9l

Abstract — Toluene of aromatic compounds, MEK of ketones and IPA of alcohols were extremely used as VOCs (Vol-
atile Organic Compounds) on the getting into step with industrial process. The adsorption characteristics of three com-
ponent solvent vapors (Toluene-MEK-IPA) on the activated carbonaceous adsorbents such as AC, ACF and AC+ACF
were investigated in a stainless steel fixed bed adsorption experimental apparatus in order to identify those carbons for
eliminating and recovering solvent vapors from industrial emission sources. The used activated carbonaceous adsor-
bents were pelletized commercial activated carbon and activated carbon fiber. The breakthrough curves and adsorption
capacity have been obtained at atmospheric pressure in a adsorption fixed bed. It has been found that non-polar and
larger molecules have been adsorbed better than polar and smaller molecules. Especially, alcohols and ketones were
poorly adsorbed due to competitive adsorbability in ternary mixture system. However, it could be overcome by employ-
ment of activated carbonaceous adsorbent which have different porosity distribution appropriately.
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Table 1. Structure property characteristics of AC and ACF
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Micropore area Micropore volumn  Averge pore diameter

Adsorbents Adsorbent size R
’ (m%/g) (m%/g) (cclg) (A)

Coal-based Activated carbon (pellet) 100 mmL><4 mm¢ 1,005 972 0.50 20.17

Pan-based Activated carbon fiber(tow) 010 um 1,058 1039 0.45 18.63
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Table 2. Physical properties of VOCs adsorbates
Molecular  Boiling point Specific gravity

VOGs Formula — (oht (@/mol)  (°C) (g/em’)
Toluene  CH.CH, 92.13 0.8 0.866
MEK  CH,COGH, 7210 80.0 0.805
IPA  (CH,,CHOH  60.09 825 0.789
Drain
«—PEF—— Sylinge Pump MEC

Controller

TC

GC: HP 6890 FID

20mmiID x 250mmH

I‘L}Dain

Fig. 1. Schematic diagram of the adsorption experimental setup.
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Fig. 2. Toluene adsorption on AC, ACF and AC&ACF(C, ¢;jyenc= 2500 ppm,
Q =35 L/min).
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Q =5 L/min).
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