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Nitrification Denitrification under Molybdenum Deficiency
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ABSTRACT; Nitrification and denitrification process is a useful means of nitrogen removal of wastewater
including night soil. A current concern about the process is the possibility that N2O, a green-house effect
gas could be released by the nitrogen removal. The mechanism of so called "aerobic denitrification” also
remains to be elucidated. In this study, two lab-scale models of the nitrification denitrification process of a
mixed liquor recycle type were operated under conditions similar to those of "High Rate Process" amply
adopted in night soil treatment and characterized by high MLSS concentration and high volumetric loads of
nitrogen and organic matter. During the operation, the content of nutritional metals (Cu, Fe, Zn, Mn, Co and
Mo) in the influent was varied to investigate the effects of the metals on nitrification and denitrification. The
deficiency of Mo in the influent resulted in a halt of the oxidation of NO2™ to NO3~, which accompanied a
prominent aerobic denitrification concomitantly releasing N2O in a large amount. This finding suggests that
Mo is a metal essential for preventing N20 emission from the nitrification denitrification process.
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Table 2 Compesition of Influent

CH3C00H 11000 mglL NH4HOO3 2500 mgLL asN
Yeast Extract 90 MgSO4 * THRO 630 mglL
KHPO4 1100 CCh» ZH0 64
NaCl 50 Metal Solution

NH4HCO3 and KHPO4 are segregated to prevent
precipitation and putrefaction during storage.
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L. kO Fe REDHBE T~/ 2% Bl Cudeficient 2500 0 70 6 36 35
BICIE, HBR (Run A2) L%EB%  A2Fesupplied 2500 0 70 6 36 35

(Run B2) &%z, Culixbrvi-g B2 Fe deficient 5 0 70 6 3 35
AR BAK LT, &3 ERMTIL. A3 Zn deficient 2500 O 70 6 0 35
—H DR (AR5 TIE. Zn, Mn. A4 Mn deficient 2500 0 70 6 0 0
Co DXZOFE%HEL (Run A3~  ASCodeficent 2500 0 70 o o o0
A5) . ~HOEE (B ®F) Tik. Mo B3 Modeficient 2500 0 70 & 0

B4 Mo deficient 2500 0 70 6 0 0
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The metals were supplied as salts as follows;

Fe : FeSO4 = TH2O0 Mo : (NHp)cMo7024 - 4H20
Cu : CuS04 - SH20 Co : CoCly - 6H20
Zn : Zn(CH3COO)2 Mn : MnCly - 4H0
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Table 4 Summary of Operational Results

MLTS Ave, Effluent Qualities (mg/L) Type of N20 N20 Producing

Run & Mode "(g1) NHAN NOZN NON DOC  Nitrifi. Conv.  Reactor

A1l Reference 15400 5.3 2.0 59 19 NO3” 0% -

B1 Cu deficient 14700 4.7 4.7 53 17 NO3~ 5-40% Anoxic Reactor
A2 Fe supplied 12400 1.4 1.1 53 18 NO3~ 0 —

B2 Fe deficient 12600 218 1.7 36 15 decline 0-4 —

A3 Zn deficient 13400 0.8 0.0 54 13 NO3~ 0 -

A4 Mn deficient 12200 0.4 0.6 60 1 NO3~ 0 —

A5 Co deficient 13400 1.0 7.3 46 9 Mix 5-30  Aecrobic Reactor
:i xz zg::i 16700 3.5 7.7 13 13 NO2" 30-60 Aerobic Reactor

*)The emission was temporal.
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