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ABSTRACT

MTBE (Methyl tertiary-butyl ether) has been commonly used as an octane enhancer to replace tetracthyl lead in gasoline,
because MTBE increases the efficiency of combustion and decreases the emission of carbon monoxide. However, MTBE
has been found in groundwater from the fuel spills and leaks in the UST (Underground Storage Tank). Fenton's oxidation,
an advanced oxidation catalyzed with ferrous iron, is successful in removing MTBE in groundwater. However, Fenton's
oxidation requires the continuous addition of dissolved Fe*". Zero-valent iron is available as a source of catalytic ferrous
iron of MFO (Modified Fenton's Oxidation) and has been studied for use in PRBs (Permeable Reactive Barriers) as a
reactive material. Therefore, this study investigated the condition of optimization in MFO-PRBs using waste zero-valent
iron (ZVI) with the waste steel scrap to treat MTBE contaminated groundwater. Batch tests were examined to find optimal
molar ratio of MTBE : H,0O, on extent to degradation of MTBE in groundwater at pH 7 with 10% waste ZVI. As the
results, the ratio of optimization of MTBE to hydrogen peroxide for MFO was determined to be 1:300[mM]. The column
experiment was conducted to know applicability of MFO-PRBs for MTBE remediation in groundwater. As the results of
column test, MTBE was removed 87% of the initial concentration during 120days of operational period. Interestingly,
MTBE was degraded not only within waste ZVI column but also within sand column. It means the aquifer may affect
continuously the MTBE contaminated groundwater after throughout the waste ZVI barrier. The residual products showed
acetone, TBF (Tert-butyl formate) and TBA (Tert-butyl acetate) during this test. The results of the present study showed
that the recycled materials can be effectively used for not only a source of catalytic ferrous iron but also a reactive material
of the MFO-PRBs to remove MTBE in groundwater.
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Fig. 1. Zero-valent iron from waste steel scrap.
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Fig. 2. Diagram of a bench-scale MFO-PRB system.
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Fig. 3. Effect of pH on MFO of MTBE using waste ZVI in 24 hr
batch experiments ((MTBE] =1 mM, [H,0,] =450 mM, waste
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Fig. 7. MTBE and intermediate compound concentration profiles
along the MFO-PRB systems.

2 pHZ <8 &
Jo Jwahw} BhE3le] 44
QP ECET

>,

Fe**+20H™— Fe(OH)q(s) 4

Fe*' + H,0,— Fe-OOH* +H" 5)

48 3|82 AFAYE Egz %?hﬂ pH 731
o4 MTBE : H,0.7} 1 :300 mM©] £ H,0, &=
S 2E3 F 120¢7 29HReH, Zd_t.zj_‘owéi Al
Alge] B4 A oJehd A 9 27(7Y )
o] MTBE E8&-& oF 44%31o}, A712e A
(1208 $ ¢l ¢Js] MTBE £3l:&°] 87%% A=
3Rigk 4= ISt} w3k Aol Ate] Hg7FESES A
W 5 5o A= MTBES] £3l7F dojwtom, Alzto]
2ol whe} ARt Fdexe] MTBE #af&o] 7}
3R A%S JERIITHFig. 7). MTBES E&715(Koc)
= 2 @ol NE EFIR frlEel |A 3271 of
HE W2 kS 7 9o, ol HYFelre] &3
o] A9l YoA] k3-S5 YERATh
olgst F /A AREAL HH VYol <3
Fe3+9] oyl Z71E 7jzﬂr TAE Aoz E‘_?_]U}(Fig. 8).

Aot

Barrier zone
3000 (18t Col. with waste ZVI)

Aquifer zone
(2nd Col. with sand)

—o— Fe*' (7day)
—O— Fe*" (30day)
2500 —w— Fe?* (120day)
—— Fe** (7day)
—a— Fe* (30day)
2000 —0— Fe* (120day)

1500 1 |

1000

Concentration of Fe ions (mg/L)

500 -

Distance from the inlet (cm)

Fig. 8. Fe ion profiles along the MFO-PRB systems.
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