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This study was conducted to determine optimum design parameters in nitrification and denitrfication of chemical
fertilizer wastewater using pilot plant, Jet Loop Reactor, The chemical fertilizer wastewater which contains low
amounts of organic carbon and has a high nitrogen concentration requires a post-denitrfication system.

Organic nitrogen is hydrolyzed above 86%, and the concentration of organic nitrogen was influent wastewater
126mg/L and of effluent wastewater 16.4mg/L, respectively. The nitrification above 90% was acquired to TKN
volumetric loading below 0.5 kgTKN/m’-d, TKN sludge loading below 0.1 kgTKN/kgVSS-d and SRT over 8days.
The nitrification efficiency was 90% or more and the maximum specific nitrification rate was 184.8 mgTKN/L-
hr. The denitrification rate was above 95% and the concentration of NO;-N was below 20mg/L. This case was
required to 3 kgCH;OH/kgNO;-N, and the effluent concentration of NO;-N was below 20mg/L at NOs-N volume-
tric loading below 0.7 kgNO;-N/m’-d and NOs-N sludge loading below 0.12 kgNO3-N/kgVSS-d. At this case,
the maximum sludge production was 0.83 kgTS/ksT-N, and the specific denitrfication rate was 5.5 mgNO;-N/

gVSsS-h.

Key Words : Jet Loop reactor, Chemical fertilizer wastewater, Biological nitrogen removal, Nitrification, Denitri-
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Table 1. Characteristics of the chemical wastewater

Ttems Range Average
(mg/L, except pH) (mg/L, except pH)

pH 6.8~7.2 70
BODs 84 ~187 1465
CODa 420~759 5986
SS 16~24 19.6
T-N 498 ~741 655.6
TKN 391 ~529 466.2
NH,"-N 229 ~421 336.3
NO; -N 6 ~19 115
NOs-N 100 ~253 179.2
Org.-N 57 ~231 130.4
T-P 57~12 838
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Table 2. Analytical methods and instruments

Parameter Analytical methods and instruments
Temperature (T) Mercuric Thermometer(1C mesh)
pH Glass Electrode, ORION 920A
DO (mg/L) YSI Oxygen Meter, Model 57
BODs (mg/L) Winkler Azide Modification method
CODc; (mg/L) KoCr07 Closed Reflex, Colorimeteric Method
SS (mg/L) Gravimetric Method, Dry Oven(110T)
VSS (mg/L) Gravimetric Method, Electric Muffle Furnace(8507C)
T-N (mg/L) Persulfate Method, Hewlett Packard UV8453
T-P (mg/L) Ascorbic Acid Reduction, Hewlett Packard UV8453
NH. -N (mg/L) Phenate Method, Hewlett Packard UV&453
NO: -N (mg/L) Colorimetric method, Hewlett Packard UV8453
NO; -N {mg/L) Bruxin Method, Hewlett Packard UV8453
POs-P (mg/L) Ascorbic Acid Reduction, Hewlett Packard UV8453
Alkalinity  (mg/L) Titration Method
as CaCOs

Table 3. Dimension of pilot plant units

No. Items Size(mn) Volume(L)
1 Storage tank $1,740xH2,250 4,000

2 Anoxic tank W700x1.1,400xH1,200 1,000

3 Jet Loop Reactor ©600x114,000 1,000

4 Degassing tank W700xL300xH1,200 210

6 Reaeration tank W700x1.300xH1,200 210

7 Sedimentation tank ®1,000xH1,300 940

NaOH @
V@@

Methanol

© (0o

AT

i /
Output
Q 5 OO
@ Air —] %
t. Storage tank 2., Jet lLoop reactor 3. Degassing tank Fi; Flow meter
4. Anoxic tank 5. Reaeration tank 6. Sedimentaion tank M : Agitator

Fig. 1. Schematic diagram of the pilot plant for chemical fertilizer wastewater.
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Table 4. Oxygen transfer in the Jet Loop Reactor
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Fig. 2. Jet Loop Reactor.
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Fig. 3. Variations of organic nitrogen concentration by
hydrolysis in Jet Loop Reactor.

Items Units Values
Oxygen transfer coefficient ht 118
Oxygen dissolution rate kgOy/m’ * hr 0.94
Power input kW/m’ 05
Oxygen transfer rate kgOxkWh 1.87
Oxygen input kgOy/m’ « hr 2.99
Specific oxygen utilization % 311
Table 5. Operating conditions for pilot plant
Stage Parameters
Run-1 TKN volumetric load in Jet Loop Reactor (kg/m' - d) : 0.16, 0.3, 0.45, 0.65 and 0.8
MLVSS : 3,700~5,500 mg/L
Run-2 Methanol dose(kgCH3OH/kgNO3-N) : 0, 2.0, 2.5, and 3.0
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Fig. 6. Variarions of nitrogen concentration in the Jet
Loop Reactor for chemical fertilizer wastewater.
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Fig. 13 NOs -N removal efficiency as a function of
NO3;-N sludge load for chemical fertilizer
wastewater.
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