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Abstract :

Autohydrogenotrophic denitrification of high nitrate concentration contaminated wastewater in a batch-scale

biofilm reactor has been investigated. High nitrate concentration decreased as pH increased from 7.01 to 9.45. The high nitrate

concentrations continuously decrease from lSOmg.l'l

to Omg.l'l

. Nitrite concentrations increase at about two-thirds way

through the denitrification process and thereafter it decreases with time.
Autohydrogenotrophic denitrification of high nitrate concentration is passible to use drinking water as well as wastewater,
and to deal with wastewater treatment by hetrotrophic denitrification.
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Fig. 1. A schematic of the hydrogenotrophic denitrification in a glass bead biofilm reactor.
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Table 1. Composition of the synthetic wastewater used in

experiments
Media Composition(g/L)
K;HPO, 6.8
KH,PO4 8.7
NaHCO; 2.0
Trace element solution” 1.0 (miL)
pH 7.0

®The trace element solution composed of 10.0g/L MgSOQ, - 7TH:0,
2.2g/L ZnSO, + TH,0, 7.3g/L CaCl, - 2H,0, 2.5g/L MnCl; - 4H,0,
0.5¢/LL CoCls + 6Hy0, 5.0g/L FeSO4 - TH,0, and 0.2g/L CuSO, - SH;0.

& 83412 ¥, 842 pHIL 7.00] HA st ALE3F
Ak oi7lel H7E NaHCO:& E@@A] glojr 77
gargdes FFH7 Y3 Ao|tiLee et al, 2002). ¥-%
71e olZdE AFHYCHW Zr7E @85cm x 24cm, A
A AAHL 900mi) A& AHEEIATE FAE Al 0.1-
0.5mmgl FETEL AHESHLH, 4 4 bombed)
A flow rateE 10mV/minZ 3t wkg-7lo] Ay FTF3Y
t}. ¥hg7)E 25°C-30°C MY oA L AstHTh

2.2. Biofim &4

#e17& ERol biofilmg HAA7)7) s, TuAsH
o1 €AY EFES FEFeo] & gl $e
HieFstATh vl Al A x| A4 AANOT-N)E FH
7¥etal 48 A FFd FUA biofim A A4RE #
&9t falFe W0 FAHE biofilme Scanning ele-
ctron microscope(SEM)-8- E3 &8t} (Fig. 2).

23 BAgry
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A& HACH (Loveland, CO)A}¢] NitraVer6 (0 to 30mg/L

A. Glass bead surface

Fig. 2. Scanning electron micrograph showing biofilm.

B. Biofilm formation on the glass beads
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Fig. 3. Autohydrogenotropic denitrification by glass bead

reactor.
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Fig. 4. Variation of pH and alkalinity during autohydro-
genotrophic denitrification.
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Fig. 5. Variation of nitrate (NOs-N) in the range 20-150
ppm in the reactor during a batch mode denitrifi-
cation process.
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Fig. 6. Variation of nitrite(NO,-N) in the range 40-150ppm
in the reactor during a batch mode denitrification
process.
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