gobogoouoooooMTBEDOOUOOOOOO
goougon

E-mail: 9314390@mail.dyu.edu.tw

g
MTBED OO ODODOODOODOOOOOoDOOOobOooboooooooboobooboobobooboobon
gooobgooboboboboobgooooobooboobooMTBEDODOO0DOOODDOOobOOo0ooboo ooooog
gooobooboobobobooboobooobooooboobooboobobbobooboobooboobo
gboooboobobboobooboobooooboobooMTBEDO DO ODODOO0ODOOODDOODOOODOO0DbOn
oooooboobooooobooooooboooMTBEDODOOOOOD DOODOOOO@UUODObOOODODOOO
OOMTBEDOO(GOO100ppmI D00 000000030400 00000000 ODOOOMTBEDODOOOODONO(Q)
O0000O0bO0o0o0o0b0o0o0o0oob0we/m30hMTBED OO OODO1000ppmUd 00O 0ODOOOOODOODO
oooobooboosowOoooobOooooboowe/m30Dh00bd0bOo0ooobooboooobbooooDbobo
O0028g/m30h000000D00OO0OO(ECUODODOOOOODOODOOOWOOODOO0OEUuLMTBEDODOODO
oooobDOoboo1om/mind00000D0O0O0O072%0000000000040m/minD000000OO0O0O0OO
08U 0000000000000 0bO00O0O0DO0bO0OU0UO0DO0OOOODOOobOOOOODOs0060mI/mingd0O
ooooboobgoossxnulswlodobooboooobooboboboboooboobooboobobooboooo
000000004 oO00O0b0o0bOD@30od4o01880 )0 DooopooooGom/min00O0OOOO
ob000s830b0nonognosoppmd 100ppmI 000000 ODO88%O8SWOOOOOOOOOOOODN200ppmO OO
U0000043%0000000000001000 1400 1880 200ppm MTBED O O 0O 0O 0O O O O 50%0 65%0 75%0 O
oo0ooboobobobobooobooboobooboooMTBED

goo:gbgoooob,oobg;,0bob,00boobo
go

CO000O0OO0D0OO0DOHwCcOoOoO0OvODDOOviiOO xOOxO0OOxiiOOOxxvDOO OO 110000 11200
oo 3000 b0gob21vocsuognooonb e22MTBED D DODOODOODO 723MTBEDDUODODOODOO
gb0s823.1MTBED D OUODOODOODODO 9232MTBED D OODOODN 924MTBED UL O 1225000000
002125100000 21252000000 22253000000 232540000000000 24255000000
ob0 27260 0000000000000 27261000000000 27262000000000 29000 OO0
00310000000 83110000 353120000 4231300 4332000000 45321GC-RIDODOODOO0O
0 45322000 4532300000MTBEDOOOODOO 48324000000 493300000000 5033.10000
O000b000b0o0bOoboOose33200b0b0bobooonoobDonos433300dbodpHODOO 6000 O
0000 4100000000e604200000000 614300000000 6444MTBEDDUODOODOODNO 6645
Ooo0oboobobob 4600000000000 DO0 744700000000000O000O00O0O 764.8000pHDO
OO00 7949000000 81000 O0D0O0DO0OS100 825200 8400008000 DOOODOO%20O00 0121
oo0oobogoobsb24100000000000MTBEDDOOODOOD 20025 10000000000000O 24
03-100000 37r03.1-10 000000000 ¥ 0312000000000 400410000000D0O0O0DODO
U00000000s58042100000000008%0ppm6204.220000000000100ppm6304.3-1000
oo0oobooboooogesd432000000MTBED D ODOODOOON 6604410 0000000000 6904.4-2
obooobobooooobonoesb4430 00D 0DO0OODOODOOOVOO45- 10000000 DOODOOOOD
7104520 0000000000 73046 100000000000 0DO0OOOODOO Y6047 100000O00O0OO0
gbooobgoobobobso4r-200000000000DO0ODOOO0OODO 9048 100000pHODODO 8100
0 022-1MTBEOBTEXDOODODOOODO 8023-1MTBED U D OODOOO 11023-2MTBED DO ODOODOODO 12
0241MTBED D ODOOODOO 15025-100000000000 26026-1000000000000000O0 28
0z262000000000000 28026-30 00000000000 29031-1000000O 388031200000
000 420313000000 430314000000000 44032 100000000004504100000O
googbs7d420000000089041-1000000 61



oogon

Barreto, R. D., K. A. Gray, and K. Anders, (1994) “ Photocatalytic degradation of methyl-tert-butyl ether in TiO2 slurries aproposed reaction
scheme” Wat. Res. Vol. 29, No. 5. pp. 1243-1248 Bergendahl, J. A., and T. P. Thies, (2004) “ Fenton’ s oxidation of MTBE with zero-valent
iron” Wat. Res. Vol. 38, pp. 327-334 Converse, B., and E. D. Schroeder, (1999) “ Biodegradation of methyl tertiary butyl ether (MTBE) using a
granular activated carbon trickling filter” Proceedings of the 92nd Annual Meeting & Exhibition of the Air & Waste Management Association, St
Louis, Missouri, USA Church C. D., P. Tratnyek, and K. Scow (2000) “ Pathways for the degradation of MTBE and other fuel oxygenates by
isolate PM1” Preprints of Extended Abstracts, Am. Chem. Soc. 40:261-263 Chung, Y., C. Huang, C. Tseng, (2001) “ Biological elimination of
H2S and NH3 from wastegases by biofilter packed with immobilized heterotrophic bacteria” Chemosphere Vol. 43, pp. 1043-1050 Deeb R. A.,
and L. Alvarez-Cohen (2000) “ Aerobic biotransformation of gasoline aromatics in multi-component mixtures” Biorem. J. 4: 171-179 Edwards, F.
G., and N. Nirmalakhandan, (1996) “ Biological treatment of airstreams contaminated with VOCs:an overview” Wat. Sci. Tech. Vol. 34, No.
3-4, pp. 565-571 Fortin, N. Y., and M. A. Deshusses, (1999) “ Treatment of methyl tert-butyl ether vapors in biotrickling filters. 1. reactor
steady-state performance, and culture characteristics” Environ. Sci. Technol. Vol. 33, pp. 2980-2986 Francois, A., H. Mathis, D. Godefroy, P.
Piveteau, F. Fayolle, and F. Monot, (2002) “ Degradation of methyl tert-butyl ether and other fuel oxygenates by a New Strain, Mycobacterium
austroafricanum IFP 2012  Appl. Environ. Microbiol. Vol 68, pp. 2754-2762 Hardison L. K., S. S. Curry, L. M. Ciuffetti, and M. R. Hyman,
(1997)* Metabolism of diethyl ether and cometabolism of methyl tert-butyl ether by a filamentous fungus, a Graphium sp” Appl. Environ.
Microbiol. 65: 4788-4792 Hanson, J. R., C. E. Ackerman, and K. M. Scow, (1999) “ Biodegradation of methyl tert-butyl ether by a bacterial pure
culture” Appl. Enviro. Microbiol., Nov. pp. 4788-4792 Hatazinger, P. B., K. McClay, S. Vaingerg, M. Tugusheva, C. W. Condeg, and R. J.
Steffan, (2001) “ Biodegradation of methyl tert-butyl ether by a pure bacterial culture” Appl. Enviro. Microbiol., Dec. pp. 5601-5607
Hernandez-Perez, G., F. Fayolle, and J. P. Vandecasteels, (2001) “ Biodegradation of ethyl t-butyl ether (ETBE), methyl t-butyl ether (MTBE) and
t-amyl methyl ether (TAME) by Gordonia terrae ”  Appl. Microbiol. Biotechnol. VVol. 55, pp. 117-121 Keller A et al. (1998) “ Health and
environmental assessment of MTBE.” Report to the governor and legislature of the state of California as sponsored by SB 521 Kharoune, M., A.
Pauss, and J. M. Lebeault, (2001) “ Aerobic biodegration of an oxygenates mixture:ETBE, MTBE and TAME in an upflow fixed-bed reaction”
Wat. Res. Vol. 35, No. 7, pp. 1665-1674 Kim J., (2003) “ Degradation of benzene and ethylene in biofilter” Biochemistry Vol. 39, pp. 447-453
Lu, C., M. R. Lin, and C. Chu, (2002) “ Effects of pH, moisture, and flow pattern on trickle-bed air biofilter performance for BTEX removal”
Advances in Environmental Research 6 99-106 Mueller, J. C. (1988) “ Biofiltration of gases-a mature technology for control of a wide range of air
pollutants” A Report to the National Resrarch Council of Canada and the British Columbia Ministry of Advanced Education and Job Training,
Project No. 2-51-797 Moe, W. M., and R. L. Irvine, (2001) “ Effect of nitrogen limitation on performance of toluene degrading biofilters” Wat.
Res. Vol. 35, No. 6, pp. 1407~1414 Mitani, M. M., A. A. Keller, C. A. Bunton, R. G. Rinker, and O. C. Sandall, (2002) “ Kinetics and products
of reactions of MTBE with ozone and ozone/hydrogen peroxide in water” Journal of Hazardous Materials B89 pp. 197-212 Nakamura D. N.
(1994)“ MTBE, still the best choice” Hydrocarbon Processing, 73:17 National Science and Technology Council NSTC, (1997) “ Interagency
Assessment of Oxygenated Fuels, Washington” , D.C. : Office of Science and Technology Policy Neal, A. B., and R. C. Loehr, (2000) “ Use of
biofilters and suspended-growth reactors to treat VOCs” Waste Manage. Vol. 20, pp. 59-68 Nepolian, B., H. Jung, H. Choi, J. H. Lee, and J.
Kang, (2002) “ Sonolytic degradation of methyl tert-butyl ether:the role of coupled fenton process and persulphate ion” Wat. Res. Vol. 36, pp.
4699-4708 Piel W. J. and R. X. Thomas, (1990) “ Oxygenates for reformurlated gasoline” Hydrocarbon Processing, Vol. 69, pp.68-73 Suflita, J.
M., and M. R. Mormile (1993) “ Anaerobic biodegradation of known and potential gasoline oxygenates in the terrestrial subsurface” Environ.
Sci. Technol. Vol. 27, pp. 976—978 Salanitro J. P., L. A. Diaz, M. P. Williams, and H. L. Wisniewski (1994) “ Isolation of a bacterial culture that
degrades methyl t-butyl ether.” Appl. Environ. Microbiol. VVol. 60, pp. 2593—2596 Steffan, R. J., K. McClay, S. Vainberg, C. W. Condee, and
D. Zhang, (1997) “ Biodegradation of the gasoline oxygenates methyl tert-butyl ether, ethyl tert-butyl ether, and tert-amyl methyl ether by
propane-oxidizing bacteria” Appl. Environ. Microbiol., Nov. pp. 4216-4222 Stoffels, M., R. Amann, W. Ludwig, D. Hekmat, and K. H. Schleife,
(1998) “ Bacterial community dynamics during start-up of a trickle-bed bioreactor degrading aromatic compounds” Appl. Environ. Microbiol.
Vol. 64, pp. 930-939 Salanitro J., G. Spinnler, P. Maner, H. Wisniewski, and P. Johnson (1999) “ Potential for MTBE bioremediation-in situ
inoculation of specialized cultures” In: Proceedings of the API/NGWA Conference on Petroleum Hydrocarbons and Organic Chemicals in
Ground Water: Prevention, Detection and Remediation Conference, 17-20 November, Houston , TX Shojaosadati, S. A., and S. Elyasi, (1999)

“ Removal of hydrogen sulfide by the compost biofilter with sludge of leather industry” Conservation and Recycling Vol. 27 pp. 139-144 Sun, Y.,
X. Quan, J. Chen, F. Yang, D. Xue, Y. Liu, and Z. Yang, (2002) “ Toluene vapour degradation and microbial community in biofilter at various
moisture” Biochemistry Vol. 38, pp. 109-113 Schirmer, M., B. J. Butler, C. D. Church, J. F. Barker, and N. Nadarajah, (2003) “ Laboratory
evidence of MTBE biodegradation in Borden aquifer material” Journal of Contaminant Hydrology Vol. 60 pp. 229-249 Togna, A. P. and B. R.
Folsom, (1992) “ Removal of styrene from air using bech-scale biofilter and biotrickling fliter reactors” the 85th Annual Meeting & Exhibition of
the AWMA, Kansas city, Missouri Van Lith, C., G. Leson, and R. Michelsen, (1997) “ Evaluating design options for biofilter” J. Air and Waste
Manage. Assoc., Vol. 47 pp.37-48 Yeom, S. H., and Y. J. Yoo, (1999) “ Removal of benzene in a Hybrid bioreactor” Biochemistry Vol. 34, pp.
281-288 Yoon, I. K., and C. H. Park, (2002) “ Effect of gas flow rate, inlet concentration and temperature on biofiltration of volatile organic
compounds in a peat-packed biofilter” J. of Biosci. And Bioeng., Vol. 93, pp. 165-169 0 0 0 (200000 D 0 000 O00OOO0OODOODOOOO



000000000O0DO0DbOO0ODbO0bOO0OO0OO0Oo0OEIDOMTBED DD ODOODDOODODOODOODODODODODOODOOOOOOOn
00000000000 Db0ODbObO0O0OO00OO0ODO0ODO0ODOO0ODO0O0OO0ODOODOoOooOo@Ees D onoonDooon
OBTEXDOOODOODOODOOODODOODOODOODOOOODOOO@ OO0 0nDODOBTEXDODODODODODOODOOOOO
000000000000 DO0DO0 0bO00O0O0DOoEocODODDODOO00ODOODODOODOODOODbOObOO0DODOOOODOonDOg
0000 0o0o0oE)I 00000 DO0dDb0dDO00000000OD00ODO0ODO0OD0O00D00OD0OD ODO0D00O0O00O0DOn (90O
0000000000000 0DO00000000000s5800p111-1240 00000 O0OOO0OOMTBE DO ODODOO)IDOO
0000000000000 0D00490 00000000 oOooDEoOIDO0O0ODooDooonooboboooooooooong
0000000000000 0D00000000000000DETIODOO0ODOooooooD@OOonD)pooooooooong
0000000000000 0DO0 0bOOooo)OOOoooooooOMTBEDO OO OOODOOOOOODODODOODOOOOOOON
000000000000 DO0 0bOOoRoUOOOOoODoDdoOoovocsDODdnDooooooooooooooooon
0000000000 000000(20000 000 0O (Pseudomonas putida 0 Rhodococcussp) 0 00000 O0D0OO0OO00OOOOOOO
000000o0oooDdDobDo0ooooooooooooooooo oo OO0 o:0boooooooooan
0000000o0oooDdDOO0bDOo0odo odoEoUOObODODDdoDOooooooooooodboDOoooooooooooa
00000o0oooooooRo D000 oooDdo0oo0ooooo0oD0ooooooo ooooooan
oooRo3UOO0O0ODODODODO0O0O0DODoODNDOoDO1s0 DodRoOODOMTBED DO OO DODODODOOOOOOOO
o00000o0O0OO0bO0obOdEo3oboobooboobOobdbooOoobOobOoOD0obOobOobOoUobOUobOOoDOoDOoD o
gb@Eooo OO0 0ODOODbODbObOOONOOODOODOODODUODbDUOUODOUOOUODODOODODOObOObOOOD OO (2000)
dodd0:lr0o0oooooooooobobobobobobbobob200b000000000000000000000DOoD0oOoOoO O
000000000 0DbO0bOO00dbOdEoDOb0b0OO0DOODOODbO0ODOU0OOODOODOODODODODODbDObOObObOOOODODO
000000 oogoEI3IbOdbfdbobooob0ooobOobdboooOo0DOooOooD0obOobobOoooOOooOOooDOooDOo oo
0@ees)0o0oooonOdbdboboooo0ooOooOoo0bOdOooo0o0o0oD0ooOOoDoD0obOO0obOobOoooOoooooooOoonoa
00000y onodbdbooo0do000—-000000000000000Odpp14~2300003)DOOCOOOOONO
go0oOoovoCsOOODOODOooOoooonoDonooDoOooD0oDO0o0o0oo00ooDooooDoOoo@MEYuinooboooooo(MTBE)O
0000000000000 0D00000000000000 ODO00((1994)0MTBED TAMED O ODODODOODODOOOOOD
00000000000dppb54~5800000000000OROOOODODODOOODOODOODOODOODOODOPUOOOOOODOODOO
0000000000000 0DO000000D000O000000 bOO00OEIM)IODOD0ODOD0ODO0ODbOO0ObOOoooooooDgoong
000000000000 DO0DO0000o0oD oooEUOOD0D000o0oo0o0ooDooDdbOoboooooooogonoag
000000000000 000@eeg o000 ooooodoooooooooooodbooooooooooooa
Ododoo)yOO00OoOo0DoDOdDOOdbOOo0oOo0oo0ooooooOO0DOdooooo0oooDOooD0ooDO0bOO0 oDooooooLo-
O0o0oOOMTBEOODODOODO2001000@o00)ODC OO0 ODOOO00ODODOOOOOvVOCsOO0DO0ooooooooooonod
00000 ooo@eesyooododoooooodooooodooooooooooobooooooooooooag



