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ABSTRACT

In this study, we researched the characteristics of CHs and N;O emission of the wastewater treatment (WWT)
process in the dairy industry. For flux measurements at the air-water interface, a floating dynamic flow-through
chamber was used above the water surface. CH; and N,O concentration from the WWT process was measured by
NDIR (Non-Dispersive Infrared) Analyser. In the study, CH; and N,O fluxes results showed a distinct difference
for each WWT process. 60% of the GHG emissions which was the highest percentage were from the equalization
tank. Reactor tank was second with 27% of the total emissions from the WWT. Aeration tank was third with 12%
of the total emissions. The tendency was that the more the wastewater was treated, the less GHGs were emitted.
CH, and N,O showed the same tendency. This indicates that the concentrations and properties of wastewater could

affect the tendency.
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Fig. 1. Schematic diagram of the wastewater treatment process.
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Table 1. Operational parameters of the wastewater treat-
ment processes

Unit process ~ Width Length Diameter Number Area
(Basin) (m) (m) (m) (m’)
Equalization 8 3 1 24
Reactor 13 13 1 169
Aeration 13 13 4 676
lst
. . 13 1 177
sedimentation
nd
. 2 . 13 1 177
sedimentation
Thickener 9 1 64

Wastewater flow

2,000 m’day '
(Average) ’ mday

Pressure
Readout

Temperature

5L min-t Readout

Continuous

Fig. 2. Schematic diagram of dynamic flux chamber
system configured to measure emission from a
wastewater treatment tank.
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Fig. 3. Variations of CHs and N,O concentrations from

a wastewater treatment.
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Table 2. Estimation of CH, and N,O emission from the wastewater treatment plant

Emission of GHGs

Treatment

process Ci Geim) N0 (v tonCO,-eq./yr
July  August October Mean SD July  August October Mean SD
Equalization 511.6 3540 2648 3768 102.0 69.0 50.6 43.1 542 10.9 24.7
Reactor 1454 1250 1113 1273 14.0 27.3 314 244 27.7 2.9 113
Aeration 73.1 57.6 432 59.6 10.3 13.6 11.2 11.2 12.0 1.1 5.0
1* sedimentation 2.7 0.3 0.3 1.1 1.1 0 0.1 1.0 0.4 0.4 0.1
2™ sedimentation 2.4 2.1 0.7 1.7 0.7 0 0.2 22 0.8 1.0 0.3
Thickener 0.0 2.1 0.7 0.9 0.9 0.0 0.0 1.1 0.4 0.5 0.1
Total 7352  541.0 4259 5674 109.9 93.6 83.0 95.5 41.5

Journal of Climate Change Research 2016, Vol. 7, No. 2



TAE7 ISLEe| HeREAE2RE SlEE=

Hheo] HAS Agskals W 1273 keCHy/yre ALY
29| A5= Wt CHy, -

22.2 mg/n? - min@ AR, 7] %0] WAL A-gslH H CH,
&2 263.0 kgCHyyr2 24 wiEFe] 12%5 2AJsk=
A0R 2AREH HIE Wkee] CHy Z349 NO 58
= 7| E e 247F of 8ul, 9ul] A YRR, 27]%9)
o] Whee kot W2 HAS Ao Qls) CO, 2t
=

o, AR S B Gy mel vhg, 2] zoAle] )
2ol 99%2 Aok How 2ateel, HF SAE 1R
2] Aol M Bl e ATk i 9
2lo] 74 e o2 FehEth A CHoL N0 %
o2 vlmsha 790) FelEol Wokonl, B3] fYEyx

T o—"0
oM} A 7 wiEw Ael7k 2ok

4. 2 E

-

= HleA 2] Ao tigh 2A7EA viEe] Tt
F 75 HeA et dike s dSAE A

AlBkSaL, - 330 A HlaeAy s 2A7EHE 5
AP 2 A9 Ay ohaa A
A& 79 HiaAe] 2o el CH, viE=2 79
735.2 kgCHy/yr, 8% 541.0 kgCH,/yr, 10 425.9 kgCH,/yr&
Bt 567.4 kgCHyyro|giet. 7]20] Wolzla=% CH, ui&
= sl AYE Bt e st 22 AoR o
= W71 249 fFRdxolA HA| CHy viEF 5 66%
£ sk Aos Uit

N,O Zu|&eke 74 109.9 kgN,Ofyr, 8L 93.6 keN,O/yr
2, 10¢ 63.0 kgNoO/yr2 Bt 95.5 kgN,O/yr7} Hi&El= A
o7 ARG o, CHEL IR R 7]20] Rolde& N0
& S5tk FERAzNA T N0 uiE=F9] 57%
£ AA|ste] CHueF 22 75 Hiloh

FFRAZR, 92, Z7|ZA WA E= 2A47FA7) o
Aol e 2ATES FulETe) giFEe] 99%E XAt
= AoE Uehth dutder 714 2704 CHo &
| HAE= Ao= A T, 2718 2% 2R
A7 249 sFFNA AT viETFo] Wkt

sl e gollie Aelsd ZRAA] Zpo], &4
o, 2Exde] wheh 2A7EA dAEol| WEo] A 4 Sl
shelstaict. webA AlZAd e AeRt 2471 by
APgsE] flsliAe thA HliaeA 2] S0 9482
25] aLgellol & Ao= AbREHTh

Nl
A

@ § o
o gﬂsﬁ go o

&

Vo o

o

2AVIA HiE £ 109

REFERENCES

Bani Shahabadi M, Yerushalmi L, Haghighat F. 2009. Impact
of process design on greenhouse gas (GHG) generation
by wastewater treatment plants. Water Research 43:2679-
2687.

El-Fadel M, Massoud M. 2001. Methane emissions from
wastewater management. Environmental Pollution 114:
177-185.

Gang Y. 2004. Study on methane emissions from waste-
water treatment facilities using the Floating flux chamber.
Environmental Management Association 10(4):229-239.

Greenhouse Gas Inventory & Research. 2014. National in-
ventory report, pp 293-300.

Inamori R, Gui P, Dass M, Matsumura K, Xu Q, Kondo T,
Ebie Y, Inamori Y. 2006. Investigating CHy and N,O emi-
ssions from eco-engineering wastewater treatment process
using constructed wetland microcosms. Process Chemistry
42(3):363-373.

IPCC. 2014. Summary for policymakers: Climate change 2014;
Impacts, adaptation, and vulnerability, part A: Global
and sectoral aspects. Contribution of Working Group II
to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change.

IPCC. 2006. 2006 TPCC guidelines for national greenhouse
gas inventories.

Jang HS, Kim TH, Lee MJ, Hwang SJ. 2009. Effects of
operational condition on N,O production from biological
nitrogen removal process(in Korean with English abstract).
Korean Society of Water & Wastewater 23(5):547-555.

Johanssona AE, Gustavssonb AM, O quistc MG, Svensson
BH. 2004. Methane emissions from a constructed wetland
treating wastewater - seasonal and spatial distribution and
dependence on edaphic factors. Water Research 38:3960-
3970.

Klenbusch MR. 1986. Measurement of gaseous emission
rates from land surfaces using an emission isolation flux
chamber. User’s Guide. EPA/600/8-86/008.

Lim BR, Cho GJ, Jung YH, Yang JK, Lee SK. 2011. Estima-
tion of greenhouse gas emission from livestock wastewater
treatment plants(in Korean with English abstract). Korea
Society of Waste Management 28(2):175- 183.

http: //www.ekscc.re.kr



110

Margarita P, Scarlette LG. 2007. Application of strategies
for sanitation management in wastewater treatment plants
in order to control reduce greenhouse gas emissions. J
Environ Manage 88(4):658-664.

Marlies JK, Hardy T, Robbert K, Mike SM, Jettena C, Mark
CM van Loosdrecht. 2009. Nitrous oxide emission during
wastewater treatment. Water Research 43:4093-4103.

Ministry of Agriculture, Food and Rural Affairs. 2013. Sta-
tistical yearbook of agriculture, food and rural affaris.

Ministry of Environment. 2000. An assessment report of the
potential greenhouse gas reduction on the environment.

Ministry of Environment. 2014. Wastewater generation and
treatment.

Mizuochi M, Sato K, Inamori Y, Matsumura M. 1999. Com-
parative analysis of methane and nitrous oxide emitted
from the conventional activated sludge process and the
anaerobic anoxic oXic process as sewage treatment system.
Japanese Society of Water Treatment Biology 35(2):109-
119.

National Institute of Environmental Research. 2006. Waste-
water treatment facilities classification and unit ass dis-
charge of wastewater discharge facilities.

Nguyen TD, Samuel S, Lars L, Henrik R, Patrick C. 2013.
Automated flux chamber for investigating gas flux at
water-air interfaces. Environmetal Science & Technology
47:968-975.

Omid A, Laleh Y, Fariborz H. 2013. Greenhouse gas emission
by wastewater treatment plants of the pulp and paper
industry - Modeling and simulation. International Journal
of Greenhouse Gas Control 17:462-472.

O W-k, Choo Y-y, Jung Y-m, Kim K-k, Jin B-b. 2009. Es-
timating the greenhouse gases emission rates and their
emission factors of a wastewater treatment plant with an
MLE process(in Korean with English abstract). Jounal of
the Korean Society for Environmental Analysis 12(2):87-
95.

Sergio CC, Cale NB, Saqib M, Atilla M, Bryan WS, Ronald
EL, Calvin BP Jr. 2001. Recovery of gaseous emission

Journal of Climate Change Research 2016, Vol. 7, No. 2

YRSl - 2015| - AKIE - 248 -

8|_-| .

R - ALRpEt - HORE
from ground level area sources of ammonia and hyd-
rogen sulfide using dynamic isolation flux chambers. The
Canadian Society for Engineering in Agricultural, Food,
and Biological Systems.

Simon E, Leandro B, Kyoko M, Todd N, Kiyoto T. 2006.
IPCC Guidelines for national greenhouse gas inventories.
vol. 5, Waste, [IPCC National Greenhouse Gas Inventories
Programme.

Todd RW, Cole NA, Casey KD, Hagevoort R, Auvermann
BW. 2011. Methane emissions from southern high plains
dairy wastewater lagoons in the summer. Animal Feed
Science and Technology pp 166-167, 575-580.

Ulo M, Gabriela D, Yoshitaka E, Sirintornthep T, Chart C,
Sandra FN, Baasansuren J, Kuno K, Jaak T, Julien T,
William JM. 2014. Greenhouse gas emission in constructed
wetlands for wastewater treatment: A review. Ecological
Engineering 66:19-35.

VanderZaag AC, Wagner-Riddle C, Park K-H, Gordon RJ.
2011. Methane emissions from stored liquid dairy manure
in a cold climate. Animal Feed Science and Technology
pp 166-167, 581-589.

Viney PA, Jessica B, Candis SC, Hugo HR. 2006. Dynamic
chamber system to measure gaseous compounds emissions
and atmospheric-biospheric interactions. Environmental
Simulation Chambers: Application to Atmospheric Che-
mical Processes pp 97-109.

Xu Y, Lin L, Junxin L. 2014. Characteristics of greenhouse
gas emission in three full-scale wastewater treatment pro-
cesses. Journal of Environmental Sciences 26:256-263.

Yang HJ, Park JM, Kim MIJ. 2008. Estimate of nitrous oxide
emission factors from municipal wastewater treatment
plants(in Korean with English abstract). Korean Society
of Environmental Engineers 30(12):1281-1286.

Zhu G, Ma X, Gao Z, Ma W, Li J, Cai Z. 2014. Characteri-

zing CH; and N,O emissions from an intensive dairy

operation in summer and fall in China. Atmospheric En-

vironment 83:245-253.



	유제품 가공산업의 폐수처리시설로부터 발생되는 온실가스 배출 특성
	ABSTRACT
	1. 서론
	2. 실험 및 분석방법
	3. 결과
	4. 결론
	REFERENCES


