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Abstract

This study was investigated with denitrification of wastewater containing nitrate using

upflow sludge blanket process.

Contents of this study were the nitrogen gas production, relationship between HRT and
COD/NOs -N ratio in case of various hydrogen donor addition, relationship between nitrate
loading rate and various hydrogen donor addition.
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Fig. 1. Schematic diagram of USB reactor.

Table 1. Composition of synthetic wastewater
Constituents Concentration Remark

NaNQOs 40 mg/L - 200 mg/ ¢ jmg NO3-N/ ¢

CH;0H 3 time of NOs -N

C:HsOH 2 time of NOs -N

CHsCOONa |4 time of NOs -N

KH,PO4 0.03 times of NOs -N |mg P/ ¢

CaCl; 2H0 |30 mg Ca/¢

MgClz 6H0 2.4 mg Mg/ ¢

FeCl, nHO0 |02 mg Fe/ ¢

CuSOs 5H0 1013 mg Cu/ £

MnSQ; 5H0 {0.02 mg Mn/ ¢

NazMoO4+.2H:0 |0.02 mg Mo/ ¢

ZnCl, 0.1 mg Zn/ ¢

CoCly. 6H20  10.002 mg Co/ £
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Table 2. Characteristics of cosmetic chemical factory
treated wastewater

Item Unit Concentration
temperature T 216
pH - 15
NH,'-N mg/ £ 3938
NO; -N mg/ ¢ 314
NOs -N mg/ ¢ 2250

vhe o] Ly RIFL whoz 379
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Table 3. Characteristics of seeding sludge

ltem Concentration
(mg/ )

TSS 32,000

VSS 13,000
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Fig. 2. Relationship between NO3; -N removal efficiency
and nitrate loading rate by various hydrogen
donor addition in case of 200 mg/ £ as nitrate.
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Fig. 3. Relationship between NOs; -N removal efficiency

and nitrate loading rate by various hydrogen
donor addition in case of 100 mg/ ¢ as nitrate.
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Fig. 4. Relationship between NOs -N removal efficiency
and nitrate loading rate by various hydrogen
donor addition in case of 40 mg/{ as nitrate.
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Fig. 5. Relationship between NO; -N removal efficiency
and nitrate loading rate by various hydrogen
donor addition in secondary treating pigment
making factory wastewater (R/W : raw waste—
water, M : methanol).

vehd A& €3 A Eo] ©A29S Ho| ¥4
2 37 Qg Aoz AZErt =3 23 A
F+UFE gadoz2 HUIA HEA NO3y-N A
HEEO 2 AL dFAA €4 v Eo] o
23 £ de €490 Mg ¥ FEE TF
Hol A7l HEQ] Aoz FHY & A

t Ztol|

32. NOs-N F3tE meE Jta

el

2 AGdHE #9449 NOs-N &%, NO; -N
R3g, FATAATE L Uts AFTY S
FAE AESY. Fig. 6, Fig. 7, Fig. 8& 4+
NO; -N¥%7} 200 mg/ £, 100 mg/ £, 40 mg/ ¢ Q]
FAHAFE Yoz —r.’f_toﬂﬂli e+ T4,
erg+Zg agln FAMGEFZES F7EsA
S 7% NO3 -N R3&7 7tadAZFae dAE
Z=AE Zojt

U5 =7 200 mg/ LY S NOs -N '5]'
$ 40 kg NO3 -N/m' - doit A wighS+Z g dg
+Zg, RANEE+EE 59 M a7 x]
Zo| wa} 2z 152 ¢/d, 092 ¢/d, 1.32 £/dY
AA Ft27F A E T 100 kg NOs -N/mr - dol)
Ae] JbA WAl 388 £/d, 269 £/d, 287 ¢
/AEA gg&+23 HIAFE FATAAZ Ut

,90_



USB 34l 9% NOs'-N & sleAz 243

NOe—N : 200mg/t

Gas production(2/d)
3
NO3-N removal efficiency (%)

T s 4 5 e 7 4 s a0
NO: -N loading rate(KgNO3 -N/n?’ - d)

Fig. 6. Relationship between gas production and
nitrate loading rate by various hydrogen donor
addition in case of 200 mg/ £ as nitrate.
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Fig. 7. Relationship between gas production and
nitrate loading rate by various hydrogen donor
addition in case of 100 mg/ £ as nitrate.
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Fig. 8. Relationship between gas production and
nitrate loading rate by various hydrogen donor
addition in case of 40 mg/ £ as nitrate.
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Fig. 9. Relationship between gas production and
nitrate loading rate by various hydrogen donor
addition in secondary treating pigment making
factory wastewater (R/W : raw Wastewater, M
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Fig. 10. Correlation between HRT and nitrate removal
efficiency by various hydrogen donor addition
in case of 200 mg/ ¢ as nitrate.
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Fig. 11. Correlation between HRT and nitrate removal
efficiency by various hydrogen donor addition
in case of 100 mg/ ¢ as nitrate.
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Fig. 12. Correlation between HRT and nitrate removal
efficiency by various hydrogen donor addition
in case of 40 mg/ £ as nitrate.
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Fig. 13. Correlation between HRT and nitrate removal
efficiency by various hydrogen donor addition
in secondary treating pigment making factory
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methanol).
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