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Review on the Removal of Benzene and Ethylene
by a Biofilter
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Abstract

A biofilter study was conducted by changing inlet concentration and residence time for the removal of gaseous

benzene and ethylene. In addition, carbon dioxide produced from the biofilters was investigated. Over 96% of

benzene was removed at the residence times of 2 and 4.3 min, and inlet benzene concentrations of 220~ 300 ppm.

The ethylene biofilter was capable of achieving ethylene removal efficiency as much as 100% at a residence time
of 14 min, and inlet concentrations of 99~ 290 ppm. At a steady state, the carbon dioxide of 409~611 ppm was
produced with an ethylene inlet concentration of 290 ppm. Most of benzene and ethylene were degraded at lower

part of the biofilters where more microbial activity occurred.
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29 A7l Jeshy BAE Yotod LB A
Aol o B, Gram A& 3] Aze) ¥
o 9 A Basch 4e - Ashey 54
FAF= NFT-API 20 NE<} API 50 CHB (BioMerius-
sa, Marcy-1’Etoile, France)3 o] &3} 433t
Ale BejMFol Hg Gram G4 Z3} WA A
3} v B2 Gram $A 9 A el =& ol
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WAl Ab3} vl B2 Bacillus mycoides®t Pseudo-
monas fluorescensZ. FARH I, AL Atz w4
B2 Pseudomonas putida®} Pseudomonas fluorescens
2 A2 FAEHAS. v vokel] Bod Fda
z2AE o2t 7ol zAs w]AE wiF7)e} vt
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85 mg KH,PO,, 165 mg KoHPO,, 100 mg NH,CI, 0.1
mg MgSO; - 7TH,0, 0.12 mg FeSOy - 7TH20, 0.036 mg
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Table 1. Physical properties of activated carbon.

Surface area (m%/g) 900~ 1,100
Iodine no. (mg/g) 900~1,100
Bulk density (g/cc) 0.4~0.5
Mesh size 8x32
Hardness (%) 90 Minimum
3
=
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4
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1. Air or Ethylene

2. Syringe pump

3. Filter 4. Mass flow controller
5. Inlet gas sampling port 6. Sampling port
7. Drainage 8. Filter media

9. Water distributor
11. Water & nutrients
13. Gas chromatograph

10. Metering pump
12. Outlet gas sampling port

Fig. 1. Schematic diagram of a biofilter.
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Fig. 2. Variations of benzene removal efficiency as a func-

tion of inlet concentration and residence time.
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Table 2. Operation conditions of each biofilter.

Gas flow rate  Residence Inletconc.  Operation
(mL min™")  time (min) (ppm) period (day)

430 2 220 14

Benzene 200 4.3 300 29
200 4.3 1,281 45

61 14 99 29

Ethylene 61 14 290 26
61 14 452 37
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Fig. 3. Variations of ethylene removal efficiency as a func-
tion of inlet concentration.
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Fig. 4. Removal efficiency of ethylene as a function of
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Table 3. Mass balance of carbon in biofilters.

At oL A dye] g wd 329

A L AHIYEEE B o]F
Aastgds AS R f2Eg =
g,

160ppm £ =24
gt A7 Al
Zo] & Aoz

3.3 CO, &M

FUE Aol WAl Abs} vl B oM AE
A 2o Atz CO8 H07F A=Y =3
2 MEHE CO8 F=EF BAFT U #9
CO; =7} 0olu2 ulole HE oA w]gEo]
EA mx AR A& B FE 3] AR
o H7E #F4%E7F 1,281 ppmel|AE FH o 3,143
ppm2] COx7} A= &= Al o] AE-3
HaHA oz mho| wAEvute] A FAYA L
A= Z7MEEA vAEe] 5= A CO
=7t AXNZ dEE RFT Qv =S
300ppmo 2 W3AIZ] £ CO2l A= <o) A
Br} Zhadted Hu 1818 ppm7A] W& H St
A2 obAdslEe] dAHA viEEE AEE B
vt

T 3efael Zlol, oA 4175 =7} 99 ppmel| A
= oHEE F CO; W& 328~354ppme s
Aol dAsA WEHT et 2l YFe=st
290 ppmel| A= CO; vl 3-8 409~611 ppm o2 uj)
2599 o|F ZACNME CO29 WA=kl A9
dA3HA wiEFHe] AE7E A HAAM 2AHFHD
A& AT} o] 2 A ddall He]age
85~93%°)gth = 32 wlAla} oeldle] ghhel #
g 2d $x2A gkgEE & 2A9 Co9 AA
g CO =8 2993t ol2X 0z b Atslzt
o] Fold A%, 1ppme] WA DAL T2 6
ppm I 2ppme] COE wj&3lo= o]— 2A=z A
AbEl CO» =8 AEslg) ol X% CO, %
=9t A4 CO, =& HIE 93 7oz o"

Residence time

Comp’d Inlet conc. (ppm)

Measured outlet CO; conc. Calculated outlet

(min) at steady state (ppm) CO: conc. (ppm)
2 220 515~726 1,270
Benzene 4.3 300 1,010~1,818 1,760
43 1,281 1,281~3,143 5,280
14 99 328~354 200
Ethylene 14 290 409~611 580
14 452 71~140 100
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Fig. 5. Concentration profiles as a function of biofilter
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=99 ppm (©), inlet ethylene conc.=290 ppm(®).
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