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In Situ Permeable Wall For Hydrogenotrophic Denitrification of Groundwater

TR WS
Tatsuya DOI*, Yutaka SAKAKIBARA**

ABSTRACT; In this study, the performance of permeable walls that can achieve denitrification reaction by injecting H,
gas was studied experimentally and theoretically. In laboratory-scale sandy aquifers, permeable walls were constructed
with sand, gravels, and two other granules. Groundwater containing about 25mg-N/1 of NO;™ with some nutrient was fed
continuously at various HRTS, and measurements of nitrate, nitrite, DO and pH were made over one year. Experimental
results showed that all permeable walls could remove nitrate without accumulation of nitrite. However, the performance
was different in four permeable walls. From this result, we found that the performance of permeable walls was influenced
by the diameter of granule. We analyzed denitrification reaction rates using a mathematical model developed according to
conventional mass balance and kinetic theory. The analysis showed that the denitrification performance of walls having
relatively higher Kja value was lower than the model predictions. It was thought that these low performances resulted
from plugging by microorganisms, as larger difference existed in higher biomass and higher dissolution rate conditions.
Therefore granule in the permeable wall should be selected with consideration of volumetric mass transfer coefficient and
plugging in walls.

KEYWORDS; Autotrophic denitrification; groundwater; hydrogen; nitrate; permeable wall.
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5. A, #KBPRUITKET AT 5 2 T BREEMEOBS R G (tE X B3 5A0EN
SPEOEAEREE LRI REANCHRNTL . BBEEORE - BT 2 EMNAIRAES5 2 s 2H
23 Pl DY ¥

2. KRIEABRREOLSNEET )V
BEENORINEEI 2 DTH D, DEDIFETHEMAE U TKERERA L TRESEI M1 4 2%k
TBRIE I VEDIIKFENAEIC L > TARRR LKRIHRINDETHD. D 2 DORIEEL
TITRT.
2NO; +5Hy — N+ 4H,O + 20H @D
2H2 + 02 - 2H20 (2)

BEEENOIGIBREROSUSEESR L U TIORSKE. Mg BE. EDD 4 DOPEIEER
TEY, BEEETEN STEAZNKRIIHKEITETAL, KEFAE SIS L DlRIND. Wil
(IRFHICE DK ) OXDITHERIN. TOMBRIIHERHOKEHED 2/5 (5 &7/25, BRIIKFERIH
HICKOR Q) OXSITHEIN. TOHBRIIKFHAREOKENRED 12158725,

k%]
V%}fz] = O(H2}p-[H:) + Kia -V - (H2+ {H?))
(1, umef02]  [H] u max[N0; -N]  [H] . Koo
V{Y o [02] Kin: +]H3) " Knos + [NO:~N] " Kiz+[H2) " Kox4]03) X } ©
[FHR]
VMELN—] = Q(NOs- N}, -[NOs-N))
2, 1 umlNO-N]  [H)[X] Ko @
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Ly
d_[O_Z] _ I l 1 u max[oz] [HZ][X]
Vg -elo-o:)- V{z *Y Ko +[02) Kun [Hz]} ©
ey
diX] (umf0:]  [H)] | uelNOs-N]  [H)] Ko: .
e {Koz+ 02] Kt +[H3) " Kvor+[NOs—N] " Kns#|H3) " Kont] 2]}[X] v-ixy ©

ZIT V ISEEEEEN/K AR, Q (24 T/KRER (Vd], 4 max IZERAHHHEE1/], ¥ IZHEREE, Kyos
IS ORFIE R [mg/l], Ko \3EERDRRIE R [me/l], Kir: \ZKFEDEFNE I (me), [02], I3HAISFRESE
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D R 50% 2.68mm — 1~359 (A
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