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Nitrate Removal from Ground Water Using Immobilized Paracoccus Denitrificans

Shoichi YOKOYAMA, Yoshimitsu UEMURA, Shuji [ZUMIHARA
Hirokazu SIRAHAMA, Haruki MYOGA, Yoshinobu KAWANO and Yasuo HATATE

Concentrations of nitrate and nitrite in ground water are increasing year after year because of
permeation of fertilizers and drainage from the livestock industry into the ground. These nirtogen species
may cause methemoglobinemia, whose characteristic symptom is cyanosis. In this study, a denitrifying
bacterium was used to remove such nitrogen species from water. Frez cells and immobilized ones were

compared.
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Fig.1 Experimental apparatus
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Fig.2 Growth of Paracoccus denitrificans

Polypeptone Yeast extract MgSO. - 7H:0  (g/100ml)

—O— 1 0.2 0.1
I 2 0.4 0.2
—{ 3 4 0.8 0.4

Tryptone  Yeast extract MgSOs + 7H:0  (g/100ml)

—— 4 0.8 0.4
—h— 6 1.2 0.6
—— 8 1.6 0.8
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Nitrate concentration[mg/l]

Time[min]

—O0— (.6g-wet cake/l00ml-water
——e— |.2g-wet cake/100ml-water
——0—— 2 4g-wet cake/100ml-water
——a— 3 6g-wet cake/100ml-water

Fig.3a Time-course of nitrate concentration
Paracoccus denitrificans) [Run No.1-4]
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Nitrite concentration[mg/l]

Time[min]

-—o0— (.6g-wet cake/100ml-water
-—&— | .2g-wet cake/100ml-water
-——o—— 2 4g-wet cake/100ml-water
-—a—— 3. 6g-wet cake/100ml-water

Fig.3b Time-course of nitrite concentration
Paracoccus denitrificans) [Run No.1-4]
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Nitrate and nitrite concentrations[mg/l]

. lg0 : 240

Time[min]

—0— 0.50wt% alginate/nitrate
—&— 0.75wt% alginate/nitrate
—o—— 0.50wt% alginate/nitrite
—&— (.75wt% alginate/nitrite

Fig.4 Time-course of nitrate and nitrite concentrations
(immobilized Paracoccus denitrificans) [Run
No.5,6]

Nitrate and nitrite concentrations[mg/l]

Time[min]

—O0—— 0.50wt% alginate/nitrate
—&——— (.75wt% alginate/nitrate
——0—— (.50wt% alginate/nitrite
——— (.75wt% alginate/nitrite

Fig.5 Time-course of nitrate and nitrite concentrations
(immobilized Paracoccus denitrificans) [Run
No.7,8]

Nitrate and nitrite concentrations[mg/l]

Time[min]

—O0— 0.50wt% alginate/nitrate
—&—— (.75wt% alginate/nitrate
—o— (.50wt% alginate/nitrite
—&—— (.75wt% alginate/nitrite

Fig.6 Time-course of nitrate and nitrite concentrations
(immobilized Paracoccus denitrificans) [Run

No0.9,10]

—
=
b
£
= i
wy
=
(=]
=
<
bar SRR | I T T S SRR RS S S A SO S -
=
=
L
o
=
(=] 5
S | S R A PRI SUSTISUNS SOOI SR SO i
L
=
bl
=
e 1) SRR € SO O S SOOI SRR NN ORI SO .
o
=
<
e L9
B SRR, \ NSO SSRGS SO SO ]
<
St
=
z
240

Time[min]
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Fig.7 Time-course of nitrate and nitrite concentrations
(immobilized Paracoccus denitrificans) [Run
No.11,12]
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Nitrate and nitrite concentrations[mg/1]

Time[min]

—o0— 0.50wt% alginate/nitrate
—e— (.75wt% alginate/ntrate
—o— (.50wt% alginate/nitrite
—a——— (.75wt% alginate/nitrite

Fig.8 Time-course of nitrate and nitrite concentrations
(immobilized Paracoccus denitrificans) [Run

No.13,14]
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Time[min]

——o— (.50wt% alginate/nitrate
—e—— (.75wt% alginate/nitrate
—o— (.50wt% alginate/nitrite
—— (.75wt% alginate/nitrite

Fig.9 Time-course of nitrate and nitrite concentrations
(immobilized Paracoccus denitrificans) [Run
No.15,16]
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