BEBEFIRER FAB(HM), 220~237, 1995

J. of the Korean Environmental Sciences Society

Z4E +220{H2] Mot 2# NOs-N &7 mls2 B

Y- LFIF e x

Fotthstn 338, ‘PRI AENY At
(19944 114 30¢ AHF)

Denitrification of the wastewater containing nitrate by
various hydrogen donor addition

Hyeong-Seok Kim, Jong-Keug Eun’ and Seung-Cho Park

Dept. of Environmental Engineering, Dong-A University, Pusan, 604-714, Korea
*Dept. of Sanitation, Dae-gu Junior Health College, Dae-gu, 702-260, Korea
(Manuscript received 30 November 1994)

Abstract

This study was investigated with denitrification of wastewater containing nitrate using

upflow sludge blanket process.

Contents of this study were the NO3; -N removal efficiency by various hydrogen donor
addition, determination of optimum COD/NOs;-N ratio and characteristics of granular

sludge.
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Table 1. Composition of synthetic wastewater

Constituents Concentration Remark
NaNO; 40 mg/ L - 200 mg/ 4 mg NO3 -N/ £
CH30H 3 times of NO3 -N
C2Hs0H 2 times of NOs -N
CH3COONa 4 times of NO3 -N
Raw wastewater 3 times of NO3 -N
KH2PO4 0.03 times of NO3 -N mg P/ ¢
CaCly .2ZH0 30 mg Ca/ 2
MgCl: .6H20 24 mg Mg/ ¢
FeCl .nH:0 0.2 mg Fe/ 1
CuSQs .5H0 0.13 mg Cu/ 2
MnSO4 5H20 0.02 mg Mn/ 2
NazMo04.2Hz0 0.02 mg Mo/ ¢
ZnCly 01 mg Zn/ 4
CoCla. 6H20 0.002 mg Co/ ¢
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Fig. 1. Schematic diagram of USB reactor.
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Table 2. Second effluent characteristics of cosmetic
chemical factory

Item Unit Concentration
temperature T 216
pH - 75
NH4 -N mg/ 4 393.8
NO; -N mg/ 4 314
NO3 -N mg/ £ 225.0
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Table 3. Characteristics of seeding sludge

Concentration
Item (ng/ )
TSS 32,000
VSS 13,000
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Fig. 2. Relationship between MLVSS and nitrate
loading rate by various hydrogen donor
addition.
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Fig. 3. Correlation between COD/NOs; -N ratio and
nitrate removal efficiency by various hydrogen
donor addition.
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Fig. 4. Correlation between COD/NO; ~-N ratio and
nitrate removal efficiency by various hydrogen
donor addition in secondary treating pigment
making factory wastewater. (R/'W @ raw
wastewater, M : methanol)
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Fig. 5. Nitrate loading rate versus average granular
sludge size by hydrogen donor addition in case
of 200 mg/ £ as nitrate.
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Fig. 6. Nitrate loading rate versus average granular
sludge size by hydrogen donor addition in
case of 100 mg/ ¢ as nitrate.
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Fig. 8. Nitrate loading rate versus average granular
sludge size by hydrogen donor addition in
secondary treating pigment making factory
wastewater(R/W : raw wastewater, M : methanol).
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Fig. 11. Settling velocity of granular sludge versus
nitrate loading rate by various hydrogen
donor addition in case of 40 mg/{ as nitrate.
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Fig. 12. Settling velocity of granular sludge versus
nitrate loading rate by hydrogen donor
addition in secondary treating pigment

making factory wastewater(R/W : raw waste-
water, M : methanol).
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Table 4. Settling velocity and granular size by
analysis on methanogenesis glanular sludge

granular size |settling velocity
reactor (mm) {cm/min) ref.
lab. scale data 45 70-110 44
full scale data 43 90-135 45
methanol 50 40-60 hi
ethanol 32 46-58 N ﬁ
acetate 43 38-59 study
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Fig. 13. Relationship between settling velocity of
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size in case of various nitrate concentration.
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