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A study on Transformation and Change of Nitrogen in Leachate Treatment Process
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Abstracts

In urban waste landfill, BODs concentration of influent leachate sharply decreases with time, and as a result, nitrification
and de-nitrification do not occur because the C/N ratio becomes inaccurate and unsuitable. Before the influent leachate
reaches the RABC(Rotating Activated Bacillus Contactor) reactor, the ammonia nitrogen of influent leachate should be
reduced so that nitrification and de-nitrification reactions may easily occur. The RABC reactor adopted by the S. leachate
treatment plant in S. Korea does not emit odor, has high energy efficiency and makes little sludge compared to other
activated sludge processes. If there is much leachate, the microbial activity will be weakened and the treatment capacity
will rapidly decrease. Consequently, the retention time of nitrification reactor will be longer. After the summer season,
the nitrogen density increases in the effluent because the decreased BODs concentration in influent leachate caused by
precipitation increment results in the decrease of microbial activity and increase of nitrogen compounds in the effluent.
Therefore, this study aims to find the economical and effective operating factors in the current condition that would prevent
a low load and remove the inorganic nitrogen.
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Fig. 1. Schematic diagram of the first leachate treatment plant,
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Fig, 2. Variation of organic nitrogen compound to nitric nitrogen,
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Table 1, Two step reactions of nitrification by nitrification microorganism

1 step : NH," +
2 step | NOy +

1.02 NH4" + 1.8905 + 2.02HCOs~

Energy reaction stoichiometry
1,505 — 2H" + Hs0 + NOs~ (Ammonia oxidizing bacteria : 240~350 KJ)
0.50; — NOs3  (Nitrite oxidizing bacteria : 60~90 KJ)

Total : NHs" + 20, — 2H" + H:O + NOs3

Biosynthesis stoichiometry

— 0.021CsH709N + 1.06H:O + 1.92H.COs + NOs3

Table 2. Relationship of BODs/TKN ratio and nitrification microorganism ratio”
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Table 3. K, values for nitrification?
Types of organisms K, (mg/L) References
0.30 Loveless and Painter(1968)
Nitrosomonas sp, 0.25 Peeters et al. (1969)
0.50 Laudelout et al. (1974)
) 1.84 Peecters et al. (1969)
Nitrobacter sp.
0.72 Laudelout et al. (1974)
0.43 Stankvich (1972)
Activated sludge 2.00 Nagel and Haworth (1969)
0.45,0.56 Stenstorm and Song (1991)
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Table 4. Denitrification rates for carbon sources”
Denitrification rate S
Carbon Source (g NOs —N/g VSS/d) Temp. (C)
Methanol 0.21~0.32 25
Methanol 0.12~0.90 20
Sewage 0.03~0.11 15~27
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Endogenous Metabolism 0.017~0.048 12~20
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Table 5, Situation of the leachate treatment facilities in Busan Resource Recycling Park

Facilities names Item

Form and size

Materials Ete

Form

Rectangle, closed type

RC Gravity remove of

Settling site

Size 10.5W X 4.0L X 0.3H X 4set

settling material

Flow control Form Rectangle, closed type RO
reservior(existing) | gize | 11.3W x 20.0L x 7.7H x 12set Mixing and control of
Flow control Form Rectangle, closed type RO leachate
reservior(additional)| g, 16.9W x 200L x 7.7H X GBset
Form | Reticulated round organism facility Organic matter and
RABC Size @200 X 50t RC nitrogen removal facility
Form Rectangle, closed type
. Denitrification and
Bioreactor R-C

Size

13.6W X 42 0L X 5.3H X Iset
14 0W X 42 0L X 5.0H X 2set

organic matter removal.
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Table 6., Variation of inorganic—N concentration in bioreactor #3

Monthly

Item
February

March

April May

Inorganic—N(mg/L) 442.4

427.2

195.9 524.7

Before inputting

Bte the methanol

Before inputting
the methanol

After inputting Stop to input

the methanol the methanol

Table 7. Removal rate of inorganic—N by each methanol substitute

Substutes for methanol Removal of inorganic—N(%) Etc
BSRC(10 %) 51.1
RCS5(10 %) 33 4 Methanol substutes in K sewage
treatment plant
RCS10(10 %) 50.9
_I_
Leachate+MeOH(10 %) 45.3 Methanol substutes which were
Leachate+MeOH(25 %) 58.2 developed in this study by using
leachat
Leachate+MeOH(50 %) 62.3 eachate
Leachate(DO < 0.5 mg/L) 19.7
Leachate(DO » 2.0 mg/L) 38.1 Simplex aeration in 1 step
Leachate(No aeration) 15.2

¥ operating dates

Leachate(d &4

4 days, by using batch method, operating temperature was above 25T
) + CH3;0H(32.04g, 99.9%, %ol 22 10%, 25%, 50% #H71)
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