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Studies of Denitrification of Nitrate Nitrogen by Utilizing

Porous Ceramics Balls with Immobilized Bacteria

Yoshihumi KusuMoT0'’, Akiyoshi SATA?, and Kei SATO?

Summary

The earth has a huge ecological system, metabolism. Environmental pollution has been alarming that the
natural equilibrium between anabolism and catabolism is under destruction which will never fail to cause
infinite and irretrievable damages to human beings. Water pollution of nitrogen species both in
underground and on the surface of the earth is one of the representative problems causing severe diseases
such as cancer and methemoglobinemia. In the present, many kinds of treatment for denitrification in
physical chemistry or biology are challenged to solve water problems. These methods are, however,
unavailable for applications because of difficulties in theory and in practice as well. In this study, a
biological method is applied to remove nitrogen species from the water polluted by nitrate nitrogen. In our
case, bacteria, their names as yet unidentified, were derived from the humic soil and cultured. Bacteria were
immobilized in porous specific ceramics balls to which Graphite Silica, mineral, and Shirasu, vitric
volcanic material, are burned. Graphite Silica has a specific peculiarity. It radiates middle-ranged infrared
ray almost identical to “black-body radiation”. Using the immobilized bacteria, continuous experiment of
denitrification was performed in the heterotrophic condition with a small amount of organic carbon as the
nutrient. The concentration of nitrate and nitrite is successfully attained within 1mg/ ¢ (14 =1dm?*)
through our denitrification system that requires small costs of operation.

Keywords : denitrification of nitrate and nitrite, porous ceramics ball, Graphite Silica
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ZOBREHRE LTE, REBREZEELT 5258 i
BRFAHDONA T T ANLELONAF Y T2 ¥ 05
BB o BAEEE % IV 2 IR B R OB S S &
LTEBELHEO—DTHY, KFEMGHRE LTKE
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Table 2. Investigation items of water quality
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Shrolz, 10HELEICh 7o CHEMINER S N-D
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L7,
5.2 ANIFTKORERRICONLT

AN T ARDFEKRDEREERE R CEHBREEEOR
FEE, BIEREABEKDEADHLUETH 72, > T,
RO S HEMEERICET A ML, BEICHRTE
KB THAHH) LEREBRANIZTTHEIND, HRIZTFHE
WL, BVwdDTHotz, ZOEMBE LTI, BEOD
RERIZBWT, BERkEE b OMEYPEBNEAK LY XA
THFEHAST TIER SN, BEORBRTE LML
YWOBEHEAHE TIIRETH > 7206 L EHEINS,
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A HEH 1b2ERK B {4z &t = Vil *
KEAFT LV EE pH — i e (0.0~14.0)
HEEEEZERT | NO.—N mg/ ¢ ER 4 EREEESENBT A A U~ NS TTE
TR FME | NO.—N JISKO 10245.5 % - # K I 7 Ak 5 2B
BHE®REER DO mg/ ¢ JISKO 102 32.1
A T— - TIMF MY LEE
AL 2 i B BOD mg/ ¢ JISKO 10221
% K &7 EREFIRE
LB R R E COD mg/ ¢ JIS KO 102 17
BE~ s B T Lk

Table 3. Results of the analysis of treated water

YR B TN T A pi =¢34

X £ A4 4+ v B E (pH) 6.7~6.9 6.7~6.9 7K # K :5.8~8.6

BERK:6.0~75 x
W OB % £ % (NO—N)| Olmg/e¢kil | 0.1mg/eki | & & A& :10mg/ e LT
W EBESEEXEE NO—N) BEMAK: 1mg/ VT
B F B % = (DO — 6.3~6.5mg/ ¢ K UK AEEERL

B¥MHK:5mg/ LDt
AP bENBEEERE (BDO) — 0.6 mg/ ¢ KEERK : 5mg/ ¢ LT
ft® 8 8% ZEX=&E (COD) — 2.2mg/ ¢ K B Ak LR L

BERK:6mg/ ¢ UT
% : BOD (2 DWW TIdKERTEMIKERAKEEBLZRB L,
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BEETH, RBORKSRLLDT, REUKOBEHE
ZERUEHEO—LIZOWTREELET S, RBE
RIOPIFETAD DO 3% 5mg/ ¢ Tho7, HEBENZ
B—B TR BREE IR OB KIC T T — 2 BER L
DO #H#hN& 272, 20024E 7 H28H OFETIZ, BRIE
DIFEARD DO 8.5mg/ ¢ \Zxt LT, ZDMHE KD DO it
43mg/t Thoto THODO DBLENSHET S &,
EBANTRHRWEHTHRE MfTOhW L EZ N5,
2%, B2 LOEKD DO 3.0~3.3mg/ ¢ 23 L,
WEEIK D DO 4%6.3~6.5mg/ £ IZHWIML TW5B Z LA
HEAL 720 ZORRIZOWTIIS%EFEM R HILET
Hb, CODDBIMIOWTIHIRINAEREZIZEADD
LEZbHNS,
AREEETOMEKD DO, BOD KU COD 13§ T#
Ml (Table3ZBH) IZELTWVE, YU FIVTHEIR
FRIORE S AT LE L TRV AT LADPERTHEZ L
ERLTW,
5.3 S#ODRE

KRR THOW - MEMIRSEREZATLILDOTHAL S
ERHENTHLY, MEMELRIET S I LPULETH
bo Fiz, RREBRIMEDIZE > T—HRIIIR DTS
HT (RBYIEEY) Citbh-eEZoN5H, £
FEOFHTTHRELIT) LELSDH L, IFRMEOME
YWTHBELT, TOEBKEFRE L TRBEBRTIZAF
WTNIA—= Ve FHL 7S, ZOFHERLHMOERRE

B (F2EsF v ra—)) 2R L-ES%E IO
TEBRBRRATLLENH D, RFBRTIIEETAORKRE
2ITo TW s, B - EEFLSBROBETH S,
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