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Fuel oxygenates, such as Methyl tertiary Butyl Ether (MTBE) is additive in gasoline -
used to reduce air pollution. Gasoline components and fuel additives can leak form
underground storage tanks. MTBE is far more water soluble than gasoline hydrocarbons like
BTEX then it travels at essentially the same velocity as groundwater. MTBE in drinking
water causes taste and odor problems. Therefore, the purpose of the this study is to examine
the ability of ground rubber to sorb MTBE form water. The study consisted of running both
batch and column tests to determine the sorption capacity and the flow through utilization
efficiency of ground rubber. The result of Column test indicate that ground tire rubber has
on the 36% utilization rate.

Finally, it is clear that ground rubber present an attractive and relatively inexpensive
sorption medium for a MTBE. The Author thought that to determine the economic costs of.
ground rubber utilization, the cost to sorb a given mass of contaminant by ground rubber
will have to be compared to currently accepted sorption media.
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#53 doh. &A%, 2 MTBEE A5+ £d 298 ob7] A7lE 388d2 945n g
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A3 AHEE MTBEE SupelcoAld] 99.99%¢ =% & 7} & Standard 1000mg(Neat)
H A gho] 1820191 €] 242 A st A&t 94, 1L &F Fet2Fd go] 2%
A& % Standard lmg & #H7F AFE3e] 1000mg/ £ o] EEL AL e A3t MTBE
Aol A}18317] 93 1000mg/ ¢ &} 88g 84359 Standard 1, 5, 10, 25, 50, 100 mg/ ¢ 2] T F A
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B AT A ALE S HEtolole AL R TAANA A FEgken HEtoloje] Fag JE
Z 17 2 FMYuREIL FF 82 < 50.0%. FHEEFHo] & 275%, ZIEAHEC] & 175%, IE
o] &} 50%=Z Eelwtth FElo)ol FEH HRE F g aa7t oF 83.0%, 547 % 7.0%,
b ok 25%, &ol < 1.2%, a7t ¢F 03%, 3wl & 6.0%E FAAEH Aok AP A&
Aol AEHES Hetololo Jrrt dEA Fol AE o] & Fstirt. 49, 169 A
2 o] &3le] x| E0] 475 mn °]42) Eloloj9} 1.18mm ©]4 4.75 mmo] 3t Elelo], e 1.18 mm
olat¢l 3F& Fulddot zElm B AT Fho] 18207 F o|2FE Ao HEH J|EAHAES A
Attt 105Co Al 2441705 F A RAIZ] Fof] AFE-8F T
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MTBE #42 &2 EFAE AHEst &vf F&39 AP EFAL L
BakerAte] A FiEoF EA88 AME3YY. EFd 20m e AR 20mE 112 40md Vialol ¥
Foll Vortex Mixerg o] &3t oF 10% T F&3 T, & 1A < 239 "‘%7]"1]*1 =
&3 %% 9o Capillary Column DB-57} Ax"® GC 2010(SHIMADZU, JAPAN)e| &

o o]23 ZH%7|(Flame Ionization Detector)& ©] &3t Bd FUXEE 250 C, 289 %E%
30 ColA Al&sted 10 T/mine & 100 T7HA <2 AR L9, Detector 2% 310 TollM HF
ot sHEreloje] MTBES &2 548 #str] Asf &4 4834 44 H& Ao MTBE

o] HAEAHE 123 APAFLRE iro] daEint

84 Adge Heloloje Avid wE FASAHE sty ¢ &Fo] oF 300 ¢l BOD #
S olg3lg e, MTBE %8 10 mg/£, 25 mg/ £, 50 mg/ L & FE3t] AA ATt F3H4AY
< HEolojE BOD tﬂoﬂ YA &L blanks} HEloloje] A7) upet AFeA FAE Ao bg,

10g = 9ol FH3 ¥ MTBE £9& 98 o Hdg AEsA 3t 3l g &4E Ha
o a9 om, Head-space® H 43 HA 39t MTBEE ¥ BOD #& 25C7 frAlH=
g2 mutz)o] Yol B Fxrt @ w7bA <k 48 AIZHE Lyt sl ”“i’l?l Fo vtz HAAE
Fo GC2 EAM&I. 23 4dE FUAAZ @ AZ 3 om 2o] 50 en®] HPE AF3AT
AZH Ao FuE HElo]o]E 3 T micro tube pumpE °]&3dt9 ¢ 25ml/ming] &
=2 10 mg/ 29 MTBE €98 2¥F=2 FAsdrt S3d A58 AAF F £4s Ak

3.1 3R S2FA4Y 279
1.18 mn olate] Hetolois] Z4ol 10 mg/¢ o MTBES E%al2 A3, deiole] g @
A 0085 mge] FAHUTH b2 =)o) Hle) < 2m) o o] FAEHYLES & 5 YUY E=F
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25 mg/L.50 mg/¢ ¢ MTBE £dcz Ay &
ARdE w7 Z, HEelole] AVIL FAEFF
o ¥ MTBEE &#3 . Table 12 #HElo)
oj9] F& A3 AAE RAEY FIFHA o
£39 F&FE Jeld= Freundlich ¥4 Kr
gkol #HElolo] AV} 7 FHE Aol Ui o=
A JdElgen, Ueix F 7R A= b

MTBE 10 A vtk oy Fola FEolM HEtelof
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Fig. 1. Experimental System for Evaluating
Adsorption Process 3.2 A3 449 28
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Table 1. Experimental Values of the Freundlich Isotherm Hetololg & “6:} %
Parameters for Sizes of Tire < ZY g ol&dld FYH =4

3) C : Tier Size > 4.75 mn

st AEe AAsAh 118
mn ©]3te] #HElo)E 7 3cm, Zo] 50cme B 145 g 234 118 mm ol 475
me] = 165 g, L3 475 mn ol 4] FEE o 185 g9 HElololE I F AYPS 4
Astgt. & 5E0 tE H7 MTBEY 352 A4St A4 Fdd ¢ AXsdd A%
Z}" Hetolojol Al g F o 0.031 mge] MTBEE F#H3II LS ¢ & A B yHA F A
7ol Hetolojo] AeE EF g 2 oF 0007 mge] MTBEE F3F3dd
Freundlich Isotherm< ©]-83to] 73 Sorption Capacity®l 24 H4 & &AL 3 & A4
MTBE®] &z 38 vlxste] Utilization Efficiency® %3ttt 1.18 mn 013}-4 #Heloloj 7} &
36% © R&E& YeEHiAY. UM F 72 FF9 HERolole 47 156 %9 164%9) £ &S
e A

[e] BElAIFH O Al =
Group Freundlich Isotherm Correlation °2 edd ao AR 2
Kz Vn Coefficient 2, 10 mg/ ¢ MTBE: [
- Q [e] e Q
A" [gerx 10®] 11 092 j 09'2 mg/ & ’]ﬁz}Eg} i ‘ij 2
3 : 25 ¢ F . 0] ulgo
B? 385 X 107° 1.17 0.94
_ . 2 37|17} 1.18 mn ©)3<l s Elo]
c” 336 X 10°| 129 0.94 oyt 7 99 T sbx] RO R}
1) A : Tire Size < 1.18 mn, 2) B : Tire Size 1.18 mn to 475 mp 28 717 Helolols AP =
2
_%_

E AFdAME 71€d 989 A2 AZ HrlElo] AR 71%—% R PG E

deol 4AS gRHo2 FAAINAY, 2 FHoZE AR &2 8 ESF 2 A9
29E F2E = Jde EZA MTBEMethyl tertiary Butyl Ether)—‘é— A 222 5lo #HElo)
& In-Situ LFAEF Hg T F sty A T FAMIE ALE Hristgoh
& AgE A Z7)7F & Helolole MTBE & EX4E 528534z Hrisidoh
T HY 4FE B olf E&S FIAY

1 A A9 AaE o8 F2FYez B slE A3 Freundlich Isothermo] 7}
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A At en 118 mn o3t HElolole ZH$o 10 mg/¢ ¢ MTBEE F3slE A, #HE
ol g & Ao 0085 mgol F&F A} T3 Freundlich W42 Kr &2 dlElo]oje] =77 2
& R A 7Hg & FE B

Freundlich Isotherm& ©]£3%« T3 Sorption Capacity®t A4 AT ¥ SAHE
& A4d MTBEY &F#F3F& vlusdte o] § &8 At & 27, 1.18 m ©]5te] #HElo]or}
oF 36%, UBA F 71A F/F9 Hepoloje 22 166 %S 164%9 €S JeERATH

N
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MTBE® &3 %ol 71&9 e vs] "EojxA ¢, Helolojo HE v]&3 QA B &
< potgtd, MTBEZ 29 d At FAWMAEZ HEtoloje 82 HAAZLZE, &7 F
o2r 9T = geodat AdEcg =3 Piot 7EY FAAA, Air-Sparging °]yY
Bioremediation® 2& ©& In-Situ 34 EFH o2 HELAYUH, AARZE F4H 22 T
%5 A (synergy effect)& 71dE & ¥ AT o3ty B
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