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Hydrogenotrophic Denitrification for the Removal of Nitrate in Drinking Water

LU Cai-xias GU Ping
(School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Autotrophic denitrification with hydrogen as the electron donor for the removal of nitrate in drinking water was investigated by using a
bench-scale sequencing batch reactor in an attached growth system. Gas permeable membrane was employed as the hydrogen diffuser to improve
the hydrogen mass transfer and decrease the explosion risk. The results showed that nitrate could be removed efficiently with this technology .
The removal rates of NO; -N and TN could achieve 6.45 mg/(Lsh) and 4.89 mg/(L*h) respectively. with the highest accumulation of NO; -
N 11.58 mg/L.. pH increased to 10.56 and DOC increased 0.91 mg/L. A zero order kinetic model was proposed for NO; and NO, reduction,
with the kinetic coefficients in the ranges of 0.33 ~ 0.60 g/(g*d) and 0.37 ~ 0.45 ¢/(g*d) respectively, The removal rates of NO; -N and TN
were not affected with the hydrogen pressure higher than 40 kPa, with the values (5.97 + 0.08)mg/(L*h) and (4.25 + 0.04) mg/(Leh)
respectively, while decreased remarkably when the hydrogen pressure was 25 kPa. The denitrification reaction was inhibited at pH 6 with the
removal rate of NO; -N 1.83 mg/(L*h); pH higher than 8 was the favorable condition for denitrification with the removal rate of NO; -N 3.13

mg/(Leh).
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Table 1 A comparison of hydrogenotrophic denitrification systems
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Fig.1 Setup of the experiment system
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Table 2 Parameters of the gas permeable membrane
o mAAE AME Wiz R RKIESN
BH "
/pm /mm /mm /oy /kPa
PVDF 0.15 1.5 1.2 0.3 100

1.2 BB R RIS 55

S5 Pt B Y0 >k 1) A5 30 5 A 4 s 2 v 1)
VR AEEERN T 1 A, 1RSI No; 24T Y
RN TR A WA DUTE J5 1R 3 W, B it (]
18 . S50 H K 9 Z8 7K Bt 7K, & NaNO, ~ KH, PO, «
K, HPO, \NaHCO, A 5 70 %, &4 0 1 & | Wk 3
B, B B ARGR 430 Oh 20 W 4l 55 2. B 7K A e S0 4
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Table 3 Composition and characteristic of the synthetic water
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KH, PO, /g L~! 1.1 0.11
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NaHCO5/g* 1.~ 0.8 0.4
MG E mLeL 1.0 1.0
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Fig.2 Relationship between the hydrogen flux throught the

gas permeable membrane and the hydrogen pressure
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Fig.8 Effect of hydrogen pressure on the removal of NO; -N
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Fig.9 Effect of hydrogen pressure on the removal of TN
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