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Effect of Pollutant Loading and Flow Distance to Wastewater
Treatment Efficiency in the Constructed Wetland System
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Summary

Natural wastewater treatment systems using the constructed wetland system were
evaluated for the wastewater from the industrial complex in rural areas. For the treat-
ment of wastewater from the industrial complex in rural area, a pilot plant of the con-
structed wetland system was installed at Baeksuk agri-industrial complex in Chunahn-
City, Chunchungnam-Do. The experiment with this pilot plants was performed for 1996
and 1997.

Results of the study were summarized as follows.

For the BOD and COD, when the pallutant loading of them was about 13.8g/m?2-day
(the concentration was 124.0mg/¢ ) and 24.4g/m?-day(the concentration was 220.0mg/
£ ), the removal rate of them was high, 90.2% and 93.4%, respectively.

For the SS, the effluent concentration was consistently lower than the water quality
standard even though the influent concentration varied significantly, which showed that
SS was removed by the system effectively which consist of soil and plants. For the T-N
and T-P, when the influent pollutant loading of them were moderately high, 2.8g/m?-day
to 7.4g/m?-day(concentration 25.0mg/¢ to 49.7mg/¢ } for T-N and 1.0g/m?-day to 2.6g
/m?-day(concentration 8.6mg/¢ to 14.7mg/¢ ) for T-P, the removal rate of them were
86.5% and 94.0%, respectively. The removal rate by the flow distance increased rapidly
in the first 4m from the inlet zone, and gradually there after. The width of system was
2m.

Overall, the result showed that constructed wetland system is a feasible alternative for
the treatment of wastewater from industrial complex in rural areas. Compared to exist-
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ing systems, this system is quite competitive because it requires low capital cost, almost

no energy and maintenance, and therefore, very cost effective.

I. N =2
A ANAHez FHEAN g o] =
olX e FEH fvdddyxE 84S

BA ol Frts AR FAUst A=

ey, ZAed 4 A vE BHEHY
o A, 484 9l 8449, 454U &

23 Fol MASA %ol 8AEA7 HAH <
sl 3 o

ZA M E HXF2e] Aletx 3, el

sa0 £h09e ¥IY ABAAL e
o, At FgdA HEE fade ZAS

g AW AIPREY JtEE 2dea ¢
T AA#8AH HA By e
A= Jd=eld ofs) #7e] mrs
9, $Ed EAZ HAyg AZ&xA
AA o)t
Zotm AAMH
138t %%2“124
P, SAEANA FAHE A
= 7o AEolgts AddA B
73 EA ol Zdlaﬂ*ﬂ:- g Aol
ubA @A FRHn FoE 843
HIALY S 58 AQE NG 24 5 ¢l
on, F9o JFABH T 23E oJF=E 3
T Ro| viEAE Aolr}.
- 295 HYUANAE vk 2 Ade A3t
71%%& AU 83t FoAdolete 94
2] REE AL oFEA A FHEA
A= RAY F e AlMdel HxE fﬂM
olt}. HZ Fol& AYd FAHD
FEAAA NEHe LHFE i%%]ﬁ
AL HAF 2E 5 Jde WYPez F
Fofop & Aot} o]y Z
A WYY FEA 5

KX
=
Sk,
2
=

0

01_‘::.
AR

A
5
T
-
[e) Z

& RUEA

del A%

-\> oLl g mlo
fl

az
o
L.

>.

A
&

?5
p8d
ol
52

HAdAe g2 A3,

0] =
AT

i Aol AFAE o] &3 A
ol (wetland system) o]t}

Tu) A=A AT AR B AL
A NS HAE3 A - $F5E 2 &
HAFA g APsicte o) YF=Ho] BER
Aol B2} B AYL wop we MgoE o
A8 Astn Aol

11 A o9& "o}, #F, agla

FEHEEC] AMsr] wE9 BODs2}
TSSE astdez AAH Fuz Aqem?,
BODso| A A&ES A F7|zte] 5 o]3lo|w
ol 1), IR 7t FeA G ME 7Y AL
7t H33H10, FeR3sgo] 8cm/day 143
ol Aelg o] Rolxia gD

TSSe| AAg&] sl Knight(1987)&
150kg/ha « day7}A = A|&H oz =onm, 70
% o149 AAZES Jeh7] e AF
717to] 5Y o]go] oo} wrtm WYt
Tchobanoglous(1987), Cooper(1987) =&
StE YA Fod gL Aastes 4
A A st en, US. EPA(1988)% #|3l&
¥ AFA o] BODse AA @3 15 7
Fea S AASA T BODse AlA
AGHEAE 18 u 100kg/ha - daysS
dutromE= 60~
80kg/ha - day A=E AA3/ = 3D, U
S. EPA(1988), Watson(1989) S& #8449
ff’ﬂ} 23588 2%o| 110~120kg/ha - day
g gAs71= gt} =¥ TSSE= BODsE 7|

Al 2

A

]

P

[«3e]
2o 1

N

onkodu oo X

M

]

zoz MASYE §229 TSS 5 BODs
frEFot Hsdtn dohin

F3UA odF NelAdde nnd 29
o w9l Wol A Be AAQ
4 Y5 A el wHe] Yol ks
Aol gouh, o8 ¥ FUAY B

—_



cdRsg 3 faAUN A

FEA @ HA5AE AL M= IF

AEE fABNE AFAY + AE A
o Q7] WEA BT} £ AYELE /Y

4 At

a8y AFAAEe) 22 APy e
A&Ad = Melage] olAts @i 9
ong ALHAE dAFE ol HeEag
& #AT &+ A=S 5= o] 28T A
olc}. |

£ dFe A9 g AAdEA
FEAY FHEIA EE:sia e AAY
AR ZE-S =Y57] 8t RAZsY F
A Fggol BL Aoz 4R JFAEFAH
2] (constructed wetland system)d]] ]t BOD,
COD, SS ¥ T-N, T-P 59 As58L A
#F3ele] 1 H 8 TS ZAEAT 53
AFAFAAE = A A& o] &3 X
Toly] HEA AL =7 Holxd
AE g vAEY AyEFe] E3FHA Az
Fgo] oA 18 LA EAEA A
£8 5 A At gt HgAAY - ¢
2xis 9 &0 HasHe] #AE
Mt Haol Hgoz AT AYEAE
2% F e BHE 23T

aglxa e R3E 2 R et AeEle
of BAl, He] L GFHT Aelene] @
A 5 FE3d &g ¥ HA
A2A AAR 3 e HE3ted olntx st
A 3ok,

=]
=

ul

H
= jLn
L.
=

=]
=

L ME ¥ oy
1. 478 ITERAINS PE
F3EA HFAMHE AR AFFAANLLS

FAEE HAA O Ue HHFFEX ] AX
Hdth WA EFaE 346,500m?e] x|
1987 119 #3s}o], 1988 129 3
315}_1.3)

dFAA25H wEd dAre drdd §

oA dApFLA g fA= YUY
oz AL ov, kg W] Ad
227t b2 dA"ol A7) Wil Bt
Frde BEd E F¥E vAAE ik
FERAGM e A& Assy] 9
AFEA AL E ALHS BES 9
2% 4= sigled, AFHeAdR
FREAMe F2E aodd dgd 2
1) oF HeAjd

1

5]
jal
1=

-ge L FAF @F

-714 & 6m, AulEo] 3m,
2B zo] 4.5m, Zo| 18m

-H3 :108m?

-EA L HE

-9 g EA P.CH

-&9 Y BE (%)

2) UF BHEAA

-5 Hd

-Zy A5 DF

-7 Z 4m, o] 2m, Z°] 17m

-H3 : 68m?

B AddAEe stedEAdeldes 493t
Stre] =3 A= de #EA 5
P& M3 HA5E FFitd /YT

%

o AFHH7 HEAAEE HYEF 3}

-
P
=

x
£

)

At

dg AFZd ol #HEF
o AXH e B2E F3I
o AAH3HAI A

F3HA HAFAE 9T APAELS AdtE
£33 A3EA AA®I(SFS, subsurface flow
constructed wetland system) ¢ 24 Fig. 13}
2ol 2m(y o)) x15m(Ze]) xIm(Fe])e &
A E WERE o] FolA Ut o HExd
£ 60cme] Aoz P& AL T HKAE
(3 : Zizania latifolia, ¥4 . Manchurian
wild rice)& 431, ¥F B4 HAFdYdE

FrAA7IE A& Rejo gz FAHE A

AFZ s

o 7+ A



2 E2 o8 A A39A A55 1997 104

Concrete box

; pamy
= =1
uent €= 03| €  Sand with emergent <l & Tank
B macrophyles ::E
«— — I
PLAN

Emergent macrophyles

4m

i

SECTION  NOT TO SCALE
Fig. 1. Schematic diagram of the treatment

tank in Baeksuk Nongkong Danzi

B3g FYoE FHstd & & £ W&
T2 fEHH, o] HANA &, o34, A&
& S9 Helst o] Fojdh SFS A&EA A
Add ol RHls d=RA ZI HAZ4E
4 (textural triangle)d] <J3}H sando]i,
USCS(unified soil classification system, 5%
B2 o) SP(poorly graded sand) 2
2R AgAe AFVINT DAY 2 B
F& 0.3570]910mM, 1 9jd) H|F 249, 2
By] b|F 2,61, §5% 1.83, AxHY =
1.60g/cm®o]]ch. AezdlA AA] Al A
HEe BEe I 2mxZo] 13.5mXxEo] 0.6m
o JYPYA mHFoz FUAHL ¢ 27m?o|t}
1996 =0l = ¥l fY%E & 5.5m%/day
2 A FgAZAEY, olde FeFd
&< ¢ 0.2m¥/m?-day2X R FS TF&
(0.357)& ¥ o|EHQ AgA A A7
717+ oF 1.05d A x=o]t}h

1996959 71289 23 AAF% Py
9] HE& shsAdol ], 19979 RN F
THA FYARFELRY HA A Je 3P F
Z9] 29N o8 Y5 FFEA A
od EFANA FYLTY F=E W3pIE
FA9 SRS HIAATEA JA o

faEd Aage =AY 8y
Fig. 13} zto] £ =H¥E 4, 8, 10m=x]& 9
@%% A7) A SEHolzg wjAst
1, AFAZE D@ fA5 4 AP
%AdLAH_]Qﬁafmﬂ%ﬁd #3174
SRS R L

2. E¥YY

7h +E 53 Y WY

HAFLS 2 HdFEe PVCEA ol &%
g 243 & 24z FA usle 4C=2
B3sty BOD, COD, SS, T-P, TKN, NOg,
NO; %€ Standard methods®d] oA &}
A3

DO(dissolved oxygen, & 4tA )+ Azide
Modification(SM 4500-O0 C)¥H oz B sl
431, BOD(biochemical oxygen demand, 3
B3583 AdaeT)e= 5-Day BOD Test
(SM 5210-Bydtyier  HAs¥t. COD
(chemical oxygen demand, 388 AliAaF
Z)E= Open Reflux(SM 5220-Bydlgog &
’ﬂﬁ}&it} SS(suspended solids, 853 3)

£ Total Suspended Solids Dried at 103-105
c(SM 2540-D) WPz &A1, TKN
(total kjeldahl nitrogen)& Semi-Micro-Kjel-
dahl Method(SM 4500-NO4-C) WHo g2 &
A&t th. NO;, NOs &= Ion Chromatography
(SM 4110-B) wgez &A3ded, 53
7171+ Dionex DX-100 Ion Chromatograph&
M-SR olEA sl 7 AXEEES &
&l TKN-+NO; +NOs =T-N(total nitrogen, 33
2)o] =t} T-Px= Vanadomolybdophasphoric Acid
Colorimetric Method(SM 4500-P C)2 #4315+
9], autoclave® E& 3% t}& Hewlett Pack-
ard 8452A UV Spectrophotometer® &7 3}
At

—100—



2458 F % FaAY AFEA @ dAFHe Agd PN 9%

S d $& =FL2 4gFe Grant Instru-
mentsAte] Grant Datalogger SQ1258¢)] &%

AZE AFANE AZsY AFASs9
Agel &3 P EAMe Grant Taskwise
Analysis Software2 d A3l 71 2 &
28 HAEANAY dRex, A¥A M9 dd
& WFLE, 25 Hdatere YR 2=
g FYFAA SAHRAR, X9 FF5:He
Z9 Fd7 FETAA FE& A8
92 - 9ol 2x g 29 xo]g B
At B3 A7 AgdE A Fglo)

BT & A Ha2vd Rag 4aU

m Zn }

1. 22| MFHE

2 A7E 98 AT AFFAE o] &8
FFEA AFAGAdY AulzdE 1996
84 19 ¥939 A Je BRE o435
e, oldAgqA [l £717F RAA
U &3E FEo] Bol APHog A7 S
e Aoz o =o RIE AT &9
Zel7t 30.0cm~40.0cm7} HEE 7|2
BRI o]y, 89 Lol 9Hd AP
3ted o]4to] Eolton}, UBPF 7|&o) ¢
10.0C2 Eolx7] A2t 109 F¢RE A
7] ART Zddie Ay HA7|L0 P8t
2 "ol 109 3dkedl AIESo] Ads,
114 F&ol =9 A9 dfEo] AEUZ,
129 F&¢Ad e EE 1AL

AL T AAde MA4 Z¥e 21
H2& 3oy, Al 7]&0] ol gy
JEgto 2= AAe] zFr|d EFEsidn
#wgEo], 19979 29 49 HAA e v
42 o2y B e dm, 1A 278 Aah)
& 2 R 7]L0] HF 28CE RLIE
BT o]FHE e 7)o BF 145C

kd
Il

2 A 249 2HH 2] Aq%e] o}
w7l AlFste o fd Qle ZAdie oby A%
o] YeA= & 49 xo Ax"ule Zd
T o7 2.0m F=Z A E7]8 FE Fof
of & FE= A3

TN ALdE vt AdHoz e
A s izt AE7] ARE dB 7S
10.0C ol}o2 fA& Fojof & oz #
ge

2. 2943 U KA Ha2lse

19979 499 9] el %31&& 0.23m3
/m?-day, 0.18m3/m?-day, 0.14m3/m?2-day,
0.11m3/m?-day2 W3}A1719 Azd Mg&
£& BEX4% Z3 0.11m3/m2-dayl %9
Ag)ggo] fFE w2 Aoz yehy 0.11m%/
m?-daye] $8] #3lgd s Y 243}
st

BOD+ Fig. 29} Zo] $8231g0] 0.11m3
/m2-dayo) 1, ¢ @rslee] 13.8g/m?-day®
713 W o AAEo] 902%= 74 =A
Efston, ojuf o] f-UdF FE 124.0mg/¢ o]
Rqev, FE2Fe BFF FA7IEXHA 300

mg/¢ B} @& 12.2mg/f 2 ZolA T} 48

100

o )’a————’—‘
R g
2 /
E 60
5 2
3
£ 40
2
§ 20+
0 1 i 1 1 M
0 2 4 6 8 10 12 14
Flow distance(m)
- 52.2g/m*-day(0.23m*/m*-day)
—&— 51.0g/m?-day(0.18m°/m?-day)
-©— 34.1g/m®-day(0.14m°/m®-day)
- 3l4g/m®-day(0.11m*/m*-day)
-~ 13.8g/m*-day(0.11m*/m?-day)

Fig. 2. BOD removal rate with flow distance
and pollutant loading

—101—



#5358 A A398 A5E 19973 10€

100

—~ L]

R 8 ®

3 *

[ 60 A

E 40 °

o 20 A~ year 1996

8 o— year 1997
0
0 10 20 30 40 50 60

Pollutant loading(g/m?-day)

Fig. 3. Relationships between pollutant

loading and BOD removal rate

F3t&°] 0.11lm3/m?-dayo] 3, 2 @ 8}e§0]
3l.4g/m?-day$! A 4959 =71 282.9mg/
gol o, frEF ¥ 48.0mg/l 2 o}
A BOD A|A&°] 83.0%2 &A Ukt 2
9] 2 99x 3] 51.0g/m? -dayql A7} 72.8
%, 52.2g/m? - dayQl A$7} 55.1%, 34.1g/
m?2-dayql A$7} 53.0%9 AAES JERY
o}

19969 % 8~1193 19979 % 499 A¥
ADE FH3 L GFeED AAL] dA
£ Avny Fig. 31 o] BOD #3}3e] <&
51.0g/m?-day | M= 72.8%2] AAEE Ko
' T UdEEA7 & BOD HME &
&3 o2 BODE AAHNES & 4 AUk

E3 Ad AA LS Fig. 29} Zo] 2&%
&3Fo] 13.8g/m?-day! H ¢ FAAE 90.2%
Z 4.0m A 45.3%7F AAHZ, 1 o]
BolE AAEe] GntstA RasATrt Fot
e A4S BYed, ol 4m AHAA A
213 Fzte o] E/te Bt AHAAMY
o AP e ALEHUY HECE A
Zrgdo}, 8.0m A|HAlA 84.8% 71 AAR W
22 2x7)%% 30.0mg/¢ BT}t ¥ 18.8mg
/02 RolA 1, 3l4g/m?-daydl A$e A
A ellAe FAAE 83.0% F 4.0m
AAHNA Bt 52.0mg/l 2 2olA 81.6%
7} AL, 52.2¢/m? -daygl ALE A
A& 55.1% & 31.3%7}, 51.0g/m?2-dayg!

100
sof
60F
a0}

20

COD removal rate(% )

0

4 6 8 10 12 14
Flow distance(m)

s

0

68.9g/m*-day(0.23m*/m?- day)
71.7g/m?-day(0.14m*/m?- day)
55.2g/m?- day(0.11m®/m?*-day)
24.4g/m?-day(0.11m%/m*-day)

TRoe

Fig. 4. COD removal rate with flow distance
and pollutant loading

100
L ]
® gof ¢
2
@ .
= 60} a .
g a
g L A ¢
£ 10 £
Q
- 19986
g »r
0
0 20 40 60 80 100 120

Pollutant loading(g/m?-day)

Fig. 5. Relationships between  pollutant

loading and COD removal rate

AL FAAE 72.8% % 425%7}, 34.1g/
m?2-day?l A$E= 24 A& 53.0% F 43.3% .
7} 4.0m 2N A A AT

COD& Fig. 49l B ulse} o] |
3t&o]  0.11m3/m?2-daye]il, L GH-3s}5o]
24.4g/m?-day2 7} @& A§o AAE]
934% 2 713 =A bt oldie FY
FEE 2200mg/l ooy, F&5Y FTE
= 14.6mg/f 2 A BFE A EH
40.0mg/¢ Bt} @A Yewnh. el FatEol
0.11m3/m?-dayo] i1, S &3}5F0] 55.2g/m?
day?l A% FYs 57} 496.4mg/l o]
d Rl 249 FEE 73.0mg/l 2 RolA
85.3% 2 AALEE Yelth 199 2 EF

—102—



cgfaa g faAest 92

FA9 & HFAY A Y= %

P NE e gRstatol BAglol 46.7%~
67.6%¢] AAEL Bl 19963 =2} 1997
Hreol 2AEAE FHN R Fig 59 2ol
Fatgke] oF 100.0g/m?-day7tx] A &ol A
&Ho g Frtete AFge HYh

T3 A A AHEE Fig. 49} Zo] oy
atago] 24.4g/m?-dayql #$ FAAEL 934
% 2 4.0m ANM 47.6%, 8.0m AW A)
90.1%9 AAEE etk edRaol
55.2g/m?-day?l A= FAAE 85.3% F
82.4%7} 4.0m XHAA AAHAH, 24
H3Fe] 68.8g/m?-dayql A$E FAAEL
46.7% % 26.7%7}, 97.3g/m?-dayql AS=
FAAE 626%RT}T ¥& 70.7%7}, 71.7g/
m?-dayql A$e FAAE 67.6% F 47.1%
7t 4.0mA) A A A= At

SS9] Ao Fig. 604 Hiups} go] &
d5-ategel ARl ¥ AALEE dehl
fFE&Te BF UFF 271X 30.0mg/
0 R} obyth. S@uatate] 7.1g/m?-day
A ASE AAL] 47.5%F weh=d], o=
oAz EHEHe ¥:27) 40.0mg/l =
Wby ol Helage] Rold HAeg A
b B8 @ @EEtek] 6.9g/m?-day
© AHYEE] A YEuY. o
Fa]B5tgo] 0.11md/m?-dayz @
o7 AztgEh 199659 1997d

Aag FEstel g A
9 FAE A9Ed Fig 794 R=uls) 2
o] Ratgo] Frigtdl WM AALEE F7)
3ty F3lego]l o 11.7g/m?-daylld FHm
9.2%9 AALE RYL, 2 oFe AA
o] 7Aadlg o), 18.8g/m?-daye] =& B
FNME 756%° Ee AAEE JEhRE=
T =S FIAAME A HEEEE B
Aot.

E3 Az AAEL Fig. 63 o] ogn
gteFo] 6.9g/m?-dayQl A ¢ 4.0m =] H A

SS removal rate( %)
—
53 8 8 8

T LI

o
=]
L]

o

0 2 4 6 8 10 12 14
Flow distance(m)

-@- 18.8g/m*-day(0.23m*/m? day)
—&—  7.1g/m* day(0.18m*/m?-day)
-©~  9.0g/m*-day(0.14m*/m?-day)
- 6.9g/m? day(0.11m*/m*-day)

Fig. 6. SS removal rate with flow distance
and pollutant loading

SS removal rate(%)
'3 [=2] o0 6
(=) =] o o
T T T
>
[ ]
E ]

5"}
=]
T

a A—  year 1996
a— year 1997

5 10 15 20
Pollutant loading(g/m?®-day)

(=3

(=1

Fig. 7. Relationships  between  pollutant

loading and SS removal rate

100

80 .
601
0}
20t

T-N removal rate(%)

4 6 8 10 12 14
Flow distance(m)

(=]

(=]
[N

@ 7.4g/m*-day(0.23m*/m?-day)
—A—  6.0g/m* day(0.18m*/m?-day)
S~ 3.8g/m*-day(0.14m%/m?-day)
M 5.5g/m’-day(0.11m*/m?® day)
- 2.8g/m* -day(0.11m*/m*-day)

Fig. 8. T-N removal rate with flow distance
and pollutant loading

80.8%9) ¥& AAEL Yed § 1 At
2312 AAge] gaiA BAATI} F7he

~103—



228t A A139A As5E 1997d 10¥

100 S - "
® g0 .
3
g 60 & *
g S
g 40
£
é = s A~ year 1996
5 20 A @~ year 1997
0
0 2 4 6 8 10 12

Pollutant loading(g/m?-day)
Fig. 9. Relationships pollutant
loading and T-N removal rate

between

© A%E Rged ole 4mA|HoA oln)

AR A3E 2ol Erle F¢ AeiAA
el 18 2 9EHo| AEEHUY WELE
Aztgich, 19] 18.8g/m2-dayst A A& 75.6
% % 57.3%, 7.1g/m?-dayQ) %7} 47.5%
% 32.5%, 9.0g/m?-day?] A4= 824% F
55.2% 7} 4.0mAIH A AA=H Y}

3 T-N& Fig. 83} o] o @533 &
Agle] A HFAALEE 865%2 w2
&g B Fig. 99|A Hieupel o] 13}
2ol oF 74 g/m?-daydlA 96%< 1 ¥
S AALEE Yo, e‘%‘ﬂz}% 3ol
10.1g/m?-day2 7}& ¥ A= 67.7%
o AALS Byt B3 f3iAE AAgL
Fig. 80| 4 Riule} o] 2.8g/m?-daysl A%
Z2A A€ 94.4% Z 63.8%7}, 5.5g/m?-day?Q
AS FAAEL 676% F 49.7% 7}, 3.8g/
m?-day¢l A$ FAAE 78.9% F 52.9%7,
6.0g/m?-dayq! A$-& FAAE 95.8%7 =
T 4m AHMA AA=HA o] AHAN L
el &g 2o A9 U7 d e I o]
e A W3zl it 7.4g/m?-daydl

o= ZAALE 959% F 4.0m HIA
39.1%7F AAE I, 8.0m AN 60.9% 2
AALEE Ba.

A9 o]edEA ofAMY A, HAMA
Ax Fol A9 A&HA &1, gRYA
AAe & Yehls TKNo| giia R

100

80
60 r
40

20

T-P removal rate(%)

0 2 4 6 8 10 12 14
" Flow distance(m)

-@— 2.6g/m*-day(0.23m%/m*-day)
~&—  2.3g/m® day(0.18m%/m? day)
-0~ 1.8g/m*-day(0.14m*/m?-day)
- 1.6g/m*-day(0.11m%m? day)
-8 1.0g/m?-day(0.11m*/m? day)

Fig. 10. T-P removal rate with flow distance
and pollutant loading

100 r

80

s> bD

60

40

a—  year 1996
wor

0 R . . "
0.0 0.5 1.0 15 2.0 2.5 3.0

Pollutant loading(g/m?-day)
Fig. 11. Relationships between pollutant
loading and T-P removal rate

T-P removal rate(%)

o2 Bo} o] GEuohy Wash ofdAY A
&, ARY Aaz A3 Hel Zdd
F549 Aoz AZdEY. F, £ 430 AY
A 7)12F % 2% v)ddlA Yo Hir)2o]
236°CZ FAH A7t FYSA Azt
Al71 7] W&l %}Eblﬂ"é Ax7t A4tsls
7 Aol ool F48 Aoz 4Zdd. ©
BN fYAFY T-N 557 mAskee 3
F 242 59 20.0~40.0mg/l ) A=
Helze] AF 4.0m ool Zuje oF of
22 F5-AAE + Ug Aoz e
T-Pe] 72$ Fig. 103} o] o @H3lao]
1.0g/m?-day 2 713 R& 7% 95.1% 9

—104—



LgFaE 9 FaAs AFEAd A& drAe a8 v I

A e AALS UL, LRl
71842 AAL) 234 Pase AP
BAou, BF 94%9 =& AALE Hd
25 B§54 £471229 8.0mg/l & &3
o AFAEA L £ AAL) e AL ¢
4 ok =% Fig. 113 o] Rslzko] @7
glo] ®& AALL mYon, Ralgol o
3g/m?-days| A% 95.2% 9] T3] ¥ AA
£ Bt

T-P9) 43tA2d AALE Fig. 103 2o
HAEAAE 94% F 4.0m AHANA 72.9% 7}
A A = ¢ o

oAz o] ogRsle WE Hage
egnsEe] Boin A weAl M gol
A UeURE ggted, Ay AALe
Zo| 2mQ A$ UEE FUTZRE 40m
(Ro] : Eoqu] 2:1) AN B AAL
& 2ok g HEEE L dRETd o
g 34 RPN BH ¢ M5 o5
BN 2 HIAAE HASGE Ho] 8
g Aoz AP

3. 23 HAHES A

Fd U2 L8R AALEE AWy
8 12.0C~27.0CAlolY H25E U
2 2% A3 BODe A$-+= Fig 12(a)e}
2ol =7t Asdel wet Aelge] Frte
= A%S HYa, CODe A4 %= Fig. 12(b)
S} o] EAAEI #4d FHE YERYe
u, Ay oz e 20| Aedd mal X
&o] 93] FolAle AYE BYd. E3
SSE Fig. 12(c)9t o] F&o] Ao o
gA el gol AMNHor FilEes BFYE
e

4. 2T sl RSt

71 &0l HoljAle Agde Ze ¥
A3HAY Ao Aeago] oA Ro

100

€ ..
g -
= 60 . - .
é - N o
40
e
§ 20
0
0 5 10 15 20 25 30
Water temperature('C)
(a) BOD
100
Lo .
kS 80
[ .
< 60 . e »
> ]
E 40 . % .
[m]
8 20
0
0 5 10 15 20 25 30
Water temperature('C)
(b) COD
100 -
~ *
* e o
3 o . I
8
—= 60
5
£ L .
£ 40
w
@20
0 . — .
0 5 10 15 20 25 30
Water temperature('C)
(c) SS

Fig. 12. Relationships between water tem-
perature and removal rate
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Fig. 13. Changes of the air temperature in
treatment facility
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