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Abstract

Sewage treatment plants located near to large cities emit extremely higher concentration of odorous materials.

This study evaluated flux profiles of ammonia emitted from the water surface of sewage treatment plants using a
dynamic flux chamber. Also, an ammonia overall mass transfer coefficient and a mass transfer model was
developed in order to estimate fluxes of ammonia using environment parameters and the flux from the sewage
treatment plants. The developed mass transfer model was evaluated through a fitness analysis.

Comparison modeled flux applying empirical overall mass transfer coefficients of ammonia and measured
ammonia flux show a high linearity with 0.977. The flux ratio of 1.282 demonstrated highly statistical fitness, also.

Modeled flux using the mass transfer model was compared with measured flux. In result, it indicated that
empirical overall mass transfer coefficients were similar to measured flux.

The mass transfer model using the empirical overall mass transfer coefficient developed in this study was proved
to be an easy and effective method to make accurate and precise predictions for ammonia flux discharged from

sewage treatment plants.
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Fig. 1. Flow diagram of the dynamic flux chamber system using this study.
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where,

C : NH; concentration in DFC (ug/m®)

Q : Flow rate within the DFC (m*/min)

] NH; flux in dimensions of mass per area per time
(ug/m*/min)

A : Surface area covered of the DFC above the sur-
face (m?)

A : Surface area of the inner walls of the DFC above
the surface (m?)

L :The loss term by the chamber wall per unit area
assumed first order in concentration (m/min)

V : Volume of the DFC (m%)
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Fig. 2. Double film theory of mass transfer.
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Table 1. Summary of NH; average flux and associated parameters from Ansan sewage treatment plants.

Temperature (°C)

Process pH NHx NH32ﬂu)'(
Sewage Ambient (mg/L) (ug/m™/min)
Grit basin 18.0~21.0 13.0~24.0 6.9~73 41.6~58.5 236.70~371.98
Aeration chamber 18.6~22.6 13.1~23.0 6.8~73 17.5~28.7 19.57~98.47
Final sedimentation basin 19.3~22.6 13.0~23.0 6.8~7.3 2.51~6.3 15.48~42.81
107PH Table 2. Ammonia overall mass transfer coefficient (K) of
<l + > [Flux (NH3)] NH, calculated in this study.
K= A (in fen /
- m/min m/sec
[NHx(aq)] H’l'
Minimum 0.251 0.0042
w3} odr]ole] EHEAAGDA L (K)= HAE 1:)!! Maximum 1.291 0.0215
Average 0.486 0.0081
A ;<1 e 23} A =2 0] 83
T alﬁ}(Guo and Roache, 2003). N 24
H 1\-!
K= <— +— (12)
kL kg
0.486 X [NH,,)] x Hy
Flux (NH5)= (13)
where,

k. : The liquid phase mass transfer coefficient (m/min)

k¢ : The gas phase mass transfer coefficient (m/min)
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Table 3. Variation of sewage parameter for an estimate
of NH; flux using the mass transfer model.

H Sewage NHx
p temperature (°C) (mg/L)
Case 1 6.5~7.7 20.0 50
Case 2 7.0 5.0~250 50
Case 3 7.0 20 5~200
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Fig. 3. Modeled NH; flux by sewage pH using the mass
transfer model (Case 1).
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Fig. 4. Modeled NH; flux by sewage temperature using
the mass transfer model (Case 2).
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Fig. 5. Modeled NH; flux by NHx concentration using the
mass transfer model (Case 3).

Table 4. Summary of mean sewage environmental para-
meter in season at Gwangju treatment plant.

Temperature (°C) BOD
Season Process ——mm——— pH L
Ambient Sewage (mg/L)
Summer GB 29.5 23.0 6.8 105.6
FSB 29.0 22.7 6.5 10.9
Fall GB 18.9 17.9 7.5 159.6
FSB 19.2 17.2 6.9 14.5
Winter GB 6.7 12.1 7.1 126.6
! FSB 7.9 124 6.7 13.8
GB : Grit basin

FSB : Final sedimentation basin

Z71 el Holx glr} o] A3k Aneja er al.
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& Hbe}l zFe] NHxo] Z7l&4=E AM¥AQ Z7} |
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Table 5. Summary of mean sewage environmental para-
meter in season at Sunchon treatment plant.

Temperature (°C) BOD

Season Process —m—— L
Ambient Sewage (mg/L)

Summer PSB 317 22.5 6.5 93.6
m FSB 305 233 6.7 2.1

Fall PSB 18.2 17.8 7.3 104.4
FSB 17.2 17.1 6.9 10.4

Winter PSB 9.8 13.1 7.4 103.9
FSB 9.6 12.3 6.6 10.3

PSB : Primary sedimentation basin
FSB : Final sedimentation basin

Table 6. Environmental parameters from lagoon for
Farm’s liquid waste (Arkinson, 2003).

Temperature H NHx
‘0 P (mg/L)
Case | 24.9(x1.6) 7.30(£0.25) 98.0(+88)
Case 2 24.7(£3.2) 7.70 (£0.60) 350(x0)
Case 3 19.0(x6.7) 6.95(£0.18) 73.8(x£4.0)
Case 4 24.1(£1.56) 7.70(£0.28) 117.0(£90)
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