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s sk flsted, ko= Eeisivkar 7Pg st Hatd QP 9, compost H 57912 1 EXdeHecompost &
A Z¥zte]] sl REA8o) Q8 Freundlich 525 2RHAIN ] F2VdTES Tt A% vlwagltt. & A7elMe
Z¥Z} 0.04, 0.08, 0.12, 0.16, 0.2, 04, 0.8 2 1.0 mI9] olehe-3- Hrel Zpzke] 212 glof] 37kstolA] wlo] e dE] 242
A7 22 30 °CoAA F2to] A deell et Sofl Z42te] EAol oigk FaES AEshe ollvhe 232 A%
< Fol, ZF A U] Algel S5 2ol SlE olehE s st S2F2E S oF = olehE] HY FEEE &
AFSRE Freundrich 5252239 slep|ER] F2ks A(K) 2 S35 (1) #k& Eae 3 849, compost 2 &
5319 Q1A EAd e compost Bl Thisted 2} 075663} 5.070x107 mg-ethanol/mgmedia/(mg-ethanol/m?)*73% 088273}
1.000x107® mg-ethanol/mgmedia/(mg-ethanol/m?)*382” 4 0,5688%} 5.243x10°® mg-ethanol/mgmedia/(mg-ethanol/m?)*36883} 7+
o] T30t o9} B2 ok TRFAEE AFelA TR FAs AT W FAR|TE 2 ek Freundlich F2%
I, vlol el ] nlo]ertor Joizl nlo] OB A ] FAEA el 288 = QISITh & ATelA <] olehEe] 3]
= A1} Delhomenie 5-2] 12 composta o]l tfsh EF<ll S2PA7ox o] B¢l 3714 FallAIS2l, v]e] 2
7] A= composts: HAIE She 0] AtellA] Ak FEEF 1] F7] JE9t AL dRJek.

Abstract — Freundlich isothermal adsorption parameters, applicable to such biofilter-model as process-lumping
model(Lim’s model), for sterilized granular activated carbon(GAC), sterilized compost and sterilized equal volume mix-
ture of GAC and compost were obtained and were compared each other, assuming that adsorbents are enclosed by water
layer, in order to construct robust process-lumping biofilter model effective for wide-range of hydrophilic volatile organic
compounds(VOC). In this investigation 0.04, 0.08, 0.12, 0.16, 0.2, 0.4, 0.8 and 1.0ml of ethanol were added to three kinds
of adsorbent-media and were placed at 30°... under the wet condition of the media, which was the same as biofilter oper-
ating condition, until the adsorption reached the condition of equilibrium before each adsorbed amount of ethanol was
obtained. Then adsorption capacity parameters(K) and adsorption exponents of Freundlich adsorption isotherm equation,
which simulates the adsorbed amount of ethanol equilibrated with the ethanol concentration of the condensed water in the
pore of the media, were constructed for sterilized granular activated carbon(GAC), sterilized compost and sterilized equal
volume mixture of GAC and compost as (0.7566 and 5.070x10”7 mg-ethanol/mgmedia/(mg-ethanol/m?)°7>%), (0.8827 and
1.000x10°® mg-ethanol/mgmedia/(mg-ethanol/m>)*#%") and (0.5688 and 5.243x10"° mg-ethanol/mgmedia/(mg-ethanol/
m?)*2%88) respectively. These Freundlich isothermal adsorption parameters were applicable to the adsorption characteris-
tics of biofilter media enclosed with bio-layer. The order of magnitude of the ratio of ethanol-air/water partition coefficient
and toluene-air/water partition coefficient was almost consistent to that of ethanol-adsorbed amounts in this experiment
with compost and in the investigation of Delhomenie et al. on toluene-adsorption to wet compost.
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Fig.1. Schematic diagram of four components comprised by process
lumping biofilter model(Lim’s model).
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Fig. 2. Ethanol concentration in the vapor phase of vials packed with
sterilized GAC, sterilized compost or GAC/compost sterilized
mixture according to the amount of ethanol added to each
vial.(0.04~0.2 cc).
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Fig. 3. Ethanol concentration in the vapor phase of vials packed with
sterilized GAC, sterilized compost or GAC/compost sterilized
mixture according to the amount of ethanol added to each vial.
(0.2~1.0 cc).
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Fig. 4. Adsorbed amount of ethanol in the solid phase of vials packed
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ilized mixture according to the concentration of ethanol in the
vapor phase.
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