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Denitrification of nitrate polluted waste water by using a bio-electro rotating contactor

B -, EIEF, BHEM
Yiling GUO®, Tomohide WATANABE®, Masao KURODA®

ABSTRACT; Feasibility of denitrification treatment by a lab-scale bio-electro reactor which consisted of rotating carbon disks
as cathode and carbon plates fixed on reactor wall as anode was demonstrated. The cathodic rotating disks on which, denitrifying
microorganisms were immobilized on the surface, were submerged fully in the reactor liquid. As the first step, in order to under-
stand the reactor performance clearly, effects of applied electric current and feeding ratio of C/N on the denitrification rate and ef-
ficiency were studied under the conditions of 2 rpm of cathodic rotation rate and 11 h of HRT. Acetate was used as an external
source of organic hydrogen donor.

Denitrification proceeded efficiently without accumulation of nitrite by simultaneous utilization of acetate and hydrogen gas
produced by electrolysis of water when acetate was added and electric current was supplied simultaneously. The fact that
denitrifiction rate was almost constant when the total amount of electron donor derived from acetate and hydrogen gas was al-
most the same, suggested that denitrification was apparently independent of the fraction of acetate and hydrogen gas under tested
conditions. This result indicates that denitrification treatment in the tested reactor may be carried out efficiently, by applying
electric current with small addition of organic matter. The denitrification rate obtained in this study was about 2 g-N/m*-cath-

ode/d.

KEYWORDS; denitrification, electrolysis, bio-electro reactor, denitrifying bacteria, rotating-contactors

1.1 308

SR, #TFAKY, 1P, #EPSKE SRS TWAKOBEEERICL 2B RMNEFTL TWE I ENMEIN,
TKEKDKE HETHH10mg- NI 2 RKES LA DL RBPEB DRI L, REKEORENER BT
EEBRENRETIIEMDBIIR - TETV S, —F, HBPNBOL I 2EEENRHRTIIE RN
fTLTn3 5 —2A0E<A5N, TOBERO—-DTHIEXBROHEEMFIh»DERKOEELUROLEH
HE<EH TS,

R T ERARNLHEEE A A ZRET S HEE, MELCENSEELNEE 2R AT EMFOUREIC
KMEINDH, EEOUEEIL, W1 2BEOICERH X TRULESCLABTEZDT, APk
MBEEL TEZOND, RBOBEBTHRGE LRI VHEHZERICHRTRRE L TWBERKIIHLT, #
FNS OB EYFNREUREIT, FEREHRELZFHAL, BFHSEEREE L TEEEZENT2HR
THY, HENUBREERZKENHOO, HFENOBERMOLEHII L SEEE B OREERR SICHEEN
HETHD, TOHEPEENLTLULESTIERL, BRUEOLEEXDELZEVWIHEEETS. —4, B
FHEGE L TKECEBTEITVLEMERAWDIHETIR, TOEIRHBEZERTEZEEZIONDN, K
ISEEIIE L T/hE<R5, LALRMNS, TOMBAEPREMEREEIXT 2L, FRAEEOUR
HEEZMEIEZZLEEETHD™, FHRUABEERDDIDELELILND,

EESIE, ZOLOBEEAHNS, BEOEFHSEELT, BRICEVEENS ERTAHKELEZNICHA
Lz BEEEMEVEREAVWAINAATIL Y POBICIAREBUBIIONT, TOERNZBEORIET-
TEREY, FETIR, BRBECIODENRRE LSRR EBEEOHBNTE L EARLMIARB L
2. ¥ BREBIODVBEOAEYZEMEE AT THE RIS ZEICLD, ERERKELFEME BT
HEELT, FMMICHIAL ZBRENETTS 201, RIEREFEEZRLIERNS, 5, BEEEYO
W ET D JEBAREICRD ZEARE AN,

* BB RF TR T ¥, Department of civil Engineering, Gunma University

—155—



FECBOTERBEORZABEE ZALS Y, Lm o

BEPOENEBUB LT B DOT T O—Fi BU 1. A

T, BETRAETIBEICLS, BEEEPORPO L ==
i3, REMEOENEBICKERALZETE 5 =1
ew, BLEMEEE LR OREEE T ENL @ ®©\;_:__E:_3 ®©
A S EHB 1D OBBHETANAE <RBL SR NS e
EERECE S LML B L BRIk & ORMS RE O =1=1—

BRMEEEEANCEBME RS L OLEEHIC
DVBTHRHETILENDDEEXOND.

FHETIE, ZOLS AN ALY boEkE Ay
DRNENLBBELRET S LDORBEO—FELL Influent
T, BEETHT 5L 5L ERMREEEDRA
RS, FHRICLDPRELEEEICRITTHRTO
FEEHSMICTIE 1BEEE LT, BEMARYERE
RIEHEIZBT 2 EB RS R ISETO MR E 20

\@/ Effluent

BHIZ DWW TERMITREL = (D—Stainless shaft ; &—Anode (carbon board)
o @—Pump ; (®—Gas holder
4 . :
2. FBRESHIUTE ®—DC power supply ; (@D —Reactor
21 EBREE @~—Cathode (Rotating carbon disk) ;

Fig. I Schematic diagram of experimental apparatus
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Table 1 Chemical composition of the solution used
for experiment of electrolysis

NaNO3 | Na2SO4 |[KH2PQO4 |K2HPO4
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Fig. 2 Electrolytic hydrogen production
by rotating carbon electrode
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Fig. 3 Change in conc. of NOv-N, ORP and pH Fig. 4 Change in TOC, nitrate and nitrite conc.

values during an electrolytic experiment and pH values during batch operation
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Fig. 7 Change in TOC, nitrate and nitrite conc. and pH values during continuous operations
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