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In order to develop constructed wetlands for treating hydroponic wastewater in greenhouses, removal
efficiencies and decomposition velocities of pollutants in constructed wetland were investigated for treating
hydroponic wastewater. Removal rates of BOD, COD, SS, T-N and T-P in effluent in constructed wetlands
were 88%, 79%, 92%, 64% and 92 %, respectively. The decomposition velocities (K; day'l) of pollutants in 1"
HF bed of constructed wetlands were higher in the order of SS (0.54 day'l) >BOD (0.39 day'l) > COD (0.27
day'l) >T-P (0.26 day'l) >T-N (0.06 day'l). In 1" HF bed of constructed wetlands, the decomposition velocity
of SS was rapid than that for BOD, COD, T-N and T-P in constructed wetland for treating hydroponic
wastewater. The decomposition velocity (K; day'l) of pollutants in 2" HF bed of constructed wetland were
higher in the order of T-P (0.52 day™) > BOD (0.28 day™) > COD (0.15 day™") > T-N (0.06 day™) > SS (0.10
day'l). In 2" HF bed of constructed wetlands, the decomposition velocity of T-P was rapid than that for BOD,
COD, SS and T-N in constructed wetland for treating hydroponic wastewater.
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Fig. 1. Particle distributions of the filter media used.

Table 1. Chemical characteristics of the hydroponic wastewater used.

pH EC DO BOD CODwin SS T-N T-P
(1:5), H,0 dS m" mg kg
73 £ 04 1.38 £ 0.2 6.5 £ 0.7 7.1 £ 1.1 26.5 + 3.15 254 £ 1.21 86.8 + 4.2 16.7 £ 1.21
Table 2. Chemical characteristics of filter media used.
pH EC O.M. T-N T-P K Ca Mg Na Fe Mn Cu Zn
(1:5), O dS m’ % mg kg
8.1 0.15 0.53 39.5 49.8 1,207 226,374 2,583 172 2,395 72.8 2.84 19.1
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Fig. 2. Diagrams of hydroponic wastewater treatment
plant.
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Fig. 3. Varation of BOD, COD, SS, T-N and T-P in the water according to treatment time in constructed wetlands.
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Fig. 4. Decomposition velocity of BOD, COD, SS, T-N and T-P in the water according to the hydraulic retention time in
constructed wetlands.

Ql s Ex| Hlg| ozt Wkttt o] 12} A2z | iel oF
3 22k ARjzeld HEL 913 7)ol G
o2 ghohEct AAsE S o837 AFHA FFHA A A
AR oA T-Po] &E3fles Fig. 4004 Ee glggo] A7)z mUES o AddTs =3 A
viel 2t} #gFAH 2ol A EollEe WA 13} g woFohA ] A|AE]| HATHS ALato] A7 4
BEZX0] AL In (C/Cp)=-0,2637 HRT+0.0456 (r=0,990%%) A EeS 2AEIYTE E3F wokl HEgola] 9%
CIR, 2 SEEEE AP In ((OI=05L HRITLIZ - o) He)gapg mjofeti, olf o2 44 2 ABA
(r=0.986™)S.% = WA nF =S B WS B naua grest eqedel Auag Fvsie 9w 7]
At FFAAge 13k APl FHEFRAA T-PY 2222 AAE] <lek] e HER] Balars zals}
B AJPE 026 day olSlon, 224 A FBIF gy wopol Mol A7 4R KR A HE 2
Zo|A T-PO] Hall&E A== 0.52 day_lolf’dl:]—. whap 2} HFESol| A BOD, COD, SS, T-N 2 T-Po] AHYase
el 22k A9 eEEERrt 13 A2 s 77} 88%, 9%, 92%, 64% D 99%=A] A= Alo] Azt
Fael s et . A% HW st e Ao 53, 39 oy
+ EAA A7t 7Fsskgint dgAelA od
B0 HAEE K (day )i 12} 4983529 79 S8 (0.54)



ATFAALEE ol 87t FFHA 2 GoA 24

> BOD (0.39) » COD (0.27) » T-P (0.26) » T-N (0.06)
&0 537} g we) Re|ET, 24 BBz 7
2 T-P (0.52) » BOD (0,28 » COD (0,15) » T-N (0,06) >
SS (0.10) o2 Hwtd oz T-pr} 714 wa] B3
t} olE ZA¥E u|Ro] E uf, E A} QAF5X] HoFNH
Ao A7 Ao s HgNS AT 4= ds A
o= wekETh

r !

B AT 2007dE FEAF SASHATARA
(ﬂrXﬂE'jp;: 20070101033037)2] #|of| oJa] o]=oixl #9].

o
—_

e
MO
o

APHA, AWWA, WCF. 2005. Standard methods for the
examination of water and wastewater, 17th Edition. American
Public Health Association, Washington, DC.

Heo, J.S. 2007. Development of sewage treatment plant
for a detached house in an agricultural village by natural
purification method for water quality management of Nakdong
river basin. Final report. Ministry of Agriculture and Forestry.

Heyman, A.M. 1988. Self-financed resource, A direct approach
to maintaining marine biological diversity. Paper presented
at workshop on economics. [UCN General assembly. Costarica.
234-235.

Jo, I.S. 2003. Treatment of pollutants in environmentally friendly
constructed wetland for sewage treatmentin long-term.
Master thesis. Gyeongsang National University, Korea.

Kim, J.T., K.H. Moon, and J.W. Kim, 2001. The standard
method of water analysis. Shinkwang a publishing company.
Korea.

Lee, D.B., J.G. Kim, J.G. Kang, S.K. Kim, J.D. So, and
K.S. Rhee. 1994. Purification of animal wastewater using
a reed-sand-filter system -I. Retention period and seasonal
variation. Kor. J. Environ. Agric. 13:231-239.

Lee, D.B., K.B. Lee, and K.S. Rhee, 1996. Changes of chemical
contents in groundwater at controlled horticulture in honam
area. Kor. K. Environ. Agric. 15: 348-354.

=49 Aotae 9 edEd weihe 943

Lee, G.J., B.G. Kang, K.Y. Lee, T. Yun, S.G. Park, and
C.H. Lee. 2007. Chemical characteristics of ground water
for hydroponics and waste nutrient solution after hydroponics
in chungbuk area. Kor. J. Environ. Agric. 26:42-48.

Lee, S.Y., S.J. Lee, M.\W. Seo, SW. Lee, and S.Y. Sim.
1999. Reusing techniques of nutrient solution for recycling
hydroponic culture of lettuce. J. Bio. Env. Con. 8:172-182.

Lahmann. E. 1989. Formulacion de un proyecto de conservacion
de los recursos naturales Para la Zonade manglaves de
Estero Real, Nicaragua. Mineographeol report, IUCN, San
Joes, Costa Rich, 25.

MAF, 2004. Agricultural and forestry statistical year-book.
Ministry of Agriculture and Agriculture and Forestry,
Gyeonggi-do, Korea, p.1-316

Ministry of Environmental. 2005. Environmental white
paper. Korea

Park, J.H., D.C. Seo, A.R. Kim, S.H. Kim, S.T. Lee, T.U.
Jeong, J.H. Choi, H. Kim, J.S. Cho, and J.S. Heo. 2011.
Optimum configuration method and livestock wastewater
loding for treating livestock wastewater in constructed
wetlands by natural purification method. Korean J. Soil
Sci. Fert. 44:278-284.

Park, W.Y., D.C. Seo, J.S. Lim, S.K. Park, H.S Yoon,
J.S. Cho, and J.S Heo. 2008. Optimum configuration,
filter media depth and wastewater load of small-scale
constructed wetlands treating the hydroponic waste solution
in greenhouses. Kor. K. Environ. Agric. 27(3), 217-224.

Seo, B.S., 1999. Future prospects and countermeasures for
hydroponics in 21C. Kor. J. Hort. Sci. Technol. 17:796-802.

Seo, D.C, J.S Cho, H.J Lee, J.S Heo, 2005, Phosphorus
retention capacity of filter media for estimating the longevity
of constructed wetland, Water Research, 39:2445-2457.

Seo, D.C., B.J. Lee, S.H. Hwang, H.J. Lee, J.S. Cho, S.W.
Lee, and H.C. Kim. 2006. Treatment efficiency of existing
forms of pollutants in sewage treatment plant by natural
purification method. Kor. J. Environ. Agric. 25:129-137.

Seo, D.C., J.H. Park, Y.S. Cheon, S.K. Park, A.R. Kim,
W.G. Lee, S.W. Lee, S.T. Lee, J.S. Cho, and J.S. Heo.
2010. Treatment efficiency of pollutants in constructed wetlands
under different hydroponic wastewater injection methods
and characteristic of filter media. Kor. J. Environ. Agric. 29:
146-151





