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An In-situ Denitrification of Nitrate-contaminated Groundwater using Electrodes

RE &, HPER, #FR-%, E08%E, BHIEA

Yutaka SAKAKIBARA,Tzuneo TANAKA, Kazuma IJHARA, Tomohide WATANBE, Masao KURODA

ABSTRACT; Laboratory-scale experiments were camied out to investigate the feasibility of an in-situ denitrification
method of nitrate-contaminated groundwater using Hz as an external electron donnor. To supply Hz, electrodes are
embeded into a sandy aquifer and electric currents are applied. Experimental results showed that satisfactory
denitrification occured over one year without any addition of inorganic nutrients such as phosphate. Furthermore,
clogging problem was not observed, but about two times the stoichiometric current was needed to remove nitrate
completely. These results confirm the feasibility of the present denitrification method.

KEYWORDS; Denilrification, in-situ denitrification, hydrogen, nitrate, groundwater, bioremediation.

1. iTCDI

ALEIE O FAE -2 PR EHREWO LR ¥, THMBOBLMEELY 2 L4 OERBIZLD,
BRGBTARF—EBROWREBEBEIIE . LAENIICH D . BTRNOKAEESE K TG
DIRAIGZEBE LTRRI SATWEY V45, bsERHREE LEIIB VT S WHOSEOHHKEH(10mg N/
CUT) 2BAABFELLRR7Y, BRERELEROMBRHRIEN KSLEL ShTnb,
ERUR R THRENALHTROBEN L LT, e 0WBLRNTES D RUEWENFE 45
FREhTvb, FiE(nsit) BEED 20 L) 2EbEKO—2 L LTHEFT bR 12719 g9—-1
XX FULNMIIFRSED ST W5, KEEIHEBRERTA 220 ERBICOH 2 L LCHWDZ E
o, BEEIMERT, NAROBESPRVEORMEE TS0, — Ty u—-X D27 )la-
Jote 19 SEOF M ATKEMEAE LTRAVORTWA TS, RS NS HBWAEKI &5 kEROME
R X 2 HIEREOMBEISRI 2B 40551 19, LizdtoT, RELEL BT ABICIEH
TAROBENRREGRBLFOREL B LERMSERSATE Y'Y, Wi LEREOMELE
By A0 BBOMRS 5 VIRAHIEARICET 2 BHBITORTND s 19

AHFIRIE, TD LD RRERE R TRO B LR UT, FEWEIICE D SR RE U HIRNE
DHED R L, F-8bIRb 2 BE0 S TR CHEA~OEARICENF LU LEOMBE ENE
Lo ZZTi, ZOL00EBMEE LT, KBSoKERSHE LTREHY, Ttttz t
BRIERLUABELE LT SbEOWEEE S BB BIC OV T, ZREABOE LE AV THER
FCRRET L 72,

* R R TR T %%} (Dept. of Civil Engineering, Gumna University )

— 407 —



2. BILEORHE

FHEFKBRICRER 2 BELERL, ERERTEETA L, KOBRIMRIC Lo TRELBRIC, £
RERR(NQ)D & I ITKE, BESERSNS,

2H.0 + 2¢~ — H. + 20H" (L

H:0 —~1/20: + 2H* + 2¢” (2)
BRIZIREM £ V5 &, Kinoshita'® 12 L RIZRRD & IZCOD LR EN5B,

1/2C+H:0 — 1/2C0: + 2H* + 2e” (3)

HAKRBPICER 5 BEREME SR BRI OARESTRE LTOROHE2HET &, BEA 1 i
KA TEBENAICRT (HB) BREEhIEEILRE 'Y,
2NOs™ + 5H: — Nz + 4H:0 + 20H" (4)
REBREBERE LTHOWAREGEOWT, RDB)ETLDIE, RRTETT2BEIS LAWK
SORBERIGERAD L 12T LI TES,
2NOs™ + 5/2C + H.0 ~ No + 2HCOs™ + 1/2C0: (5)
(ARDOBBRSIZ X ApH EAIZB)ARDCO: (85 1Z/B8E L72HCO:™, COs2™) ERIZX > TRESh,
KEAOPHIIZIZFHUMET—BICMFENL LHEZ LD D,

3. ERFERUHE

3.1 EREE

LZEBREREOBMK TH 5, EBOTMAFRNICERD (JLE2.64, MBAS48%, FIRE
0.1mm) THEARTHIOLTEL, KERE15emE Tl LAAKE E Uiz, HABORRKRICITSIERE
BE, BAOKOTNEY—IZTD L2 Uiz, HEB TGO —HOWA SHHE Lzds, HFKH
AW S 2ecmOMBICEBELH 3 cmOMBTHEL, SOICHTHMIC4EH (Position L~4TERLEFNR
BN 52,7,12, 17cmDLE) IKESHHOY Y 7)) 0 FERUSE T A BB LRIz, 72, %
KEBOEFEE VOFEERRD 2012, WTKEAR LHHBOAMZNE» SBBTEL LI LI,
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(30cm tong,20cm width, 15cm depth) (& Sampling port B-® titanium 16 235 - 277
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@ Electrode Peristaitic pump

Fig. 1 Experimental apparatus.
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Fig. 2 Comparison of effluent total-nitrogen (TN) concentrations for carbon and metal electrodes.
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Fig. 3 Relation between nitrate and total-nitrogen (TN) concentrations at different positions.
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Fig. 4 Time course changes of nitrate concentration under different electric current conditions (carbon electrode).
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Fig. 5 Concentration profiles of nitrate at different currents.
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Fig. 7 Two-dimensional (planar) distribution of nitrate concentration (mg-N/L) (I=8mA, M : sampling
positions, x : flow direction, y : perpendicular direction to x ).
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Table 2 Performance of present in-situ denitrification method using carbon electrode

)

Run No. current AE*" av. effluent denitrification®* power consumption

(mA) v) NOs “(mg-N/1)  efficiency 7(%)  { kWh/gN removed )
A-® 4 2.3 13.2 11 0.19
A<D 8 3.2 7.1 48 0.064
A® 16 4.2 2.9 39 0.10
A®D 32 6.4 2.5 20 0.31
A-® 16 4.2 1.4 44 0.091
A-® 8 3.2 2.3 82 0.038
A-D 0 - 12.2 - -
A-® 8 3.4 6.2 54 0.060
B-® 0 - 14.7 -~ -

*1) Voltage between electrodes; *2) defined by Eq.(6);
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