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ABSTRACT: Behavior and decomposition velocity of pollutants on various forms from domestic sewage in
sewage treatment plant were investigated in order to obtain the basic data for improving the removal
efficiency of pollutants and to reduce the area in constructed wetland by natural purification method. The
removal amounts of BODs and CODs in aerobic bed were significantly higher than those of the other beds.
In aerobic bed, the removal amounts of IBOD and ICOD were more than those for SBOD and SCOD,
respectively, whereas the removal amounts of BODs and CODs in anoxic and anaerobic beds were little
different. The removal amounts of SSs in aerobic bed were also higher than those for the other beds, and
the removal amounts of VSS in all beds were more than those for FSS. The removal amounts of DTN and
DTP in all beds were more than those for STN and STP, respectively. In addition, the decomposition
velocities of TBOD, TCOD and TSS in aerobic bed were 30.79, 17.15 and 29.96 day Moneover, the
decomposition Velocmes of BODs, CODs and SSs in aerobic bed were very mpld than those in the other
beds. On the other hand, the decomposition velocities of BODs, CODs and SSs in anoxic and anaerobic
beds were a little different regardless of the forms of pollutant. The decomposmon velocities constants of
T-N in aerobic, anoxic and anaerobic beds were 4.78, 0.12 and 0.10 day respectively. Moreover, the
decomposmon velocities constants of T-P in aerobic, anoxic and anaerobic beds were 13.09, 0.12 and 0.13
day nespecﬂvely The decomposition velocity of T-Ns and T-Ps in aerobic bed were sllghtly rapid than
those in the other beds, whereas the decomposition velocities of T-Ns and T-Ps in anoxic and anaerobic
beds were slightly different regardless of the forms of pollutant.

Key Words: various forms of pollutants, sewage treatment plant, aerobic bed, anoxic bed, anaerobic bed,
decomposition velocity, behavior of pollutants, natural purification method.
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Table 1. Chemical characteristics of the domestic sewage used
EC DO BOD COD SS T-N T-P
pH (ds m?) (mg L")

+ 0.25 0.63 = 0.07 0.28 + 0.08 152 + 29 82.6 + 3.6 117 = 12.5 659 + 6.6 564 + 1.23

* Data represent mean + standard deviation (n=48).

Table 2. Chemical characteristics of mixed filter media used

pH EC OM. TN T-P K Ca Mg Na Fe Mn Cu Zn
(1:5H,0) (dS m™) (%) (mg kg)
8.1 0.04 0.92 24.3 822 1,022 326 1313 231 2041 101 457 10.0
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Fig. 1. Schematic diagrams of small-scale sewage treatment plant with aerobic-anoxic-anaerobic beds condition.
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Fig. 2. Behavior of pollutants on various forms from domestic sewage in small-scale sewage treatment plant.
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Fig. 3. Decomposition velocity of BODs in the water in small-scale sewage treatment plant. Data represented mean *
standard deviation (error bar). (** denote significance at 1% levels).




& QAERAT AN o %

=49 =AFHE A

W} FalSe 23

2ARP) 9190 2 Rl 4449 21 wgn
o AFANHG APAZT AR A3} BE 2B
EAR 404 A2 ) fodel U 502 4
Al
4

e A}@ @ﬂ% Table 3011*1 Hi= vks}l 2tk TBOD
9 B A5 (K= 571427} 30.79 day’, FAtax
d

7}0.05 day” % ®71427} 017 day 2 71429 ¥
A&7 T 2ol Hlsl W, ol & A U

9 o]FETd Xl 3l 4 A FEEORA T
7174 el dell 17144 LeEAEe] wy Ea/ol 8y

2 ghdgch 714 %ex =58 BOD
T A% (K)&= SBOD7 41.35 c1ay’1 4 IBOD7}

day’' 24 SBOD7} IBODe] M| #ai&ert 84
Witk o) SBODHHF w=e] ofgh Eafiuvt F53l7]
golgt g2 Ho)7] Wz whiw|w, Hive] IBODE: H]
SEH 07 ngEo] o]F FA| o] &F 57} Oi Ak ofz}
| F o5 vdEe] 3 MAs] EellE F oldHoloF st
7] gEelr akazeld EAFEE BODS w4
% (K)E SBOD7} 0.03 day” @ 1130137} 0.10 day'=A
IBOD7} SBODel| Hlal] a7} ot i}, 97]/d 2
A EAFEE BODS a8l 45 SBOD7} 0.07 day”
2! IBOD7} 0.25 day ™ 24 SBOD7} IBOD¢| H]8] &&=
7} oRF WSitHFig. 3 9 Table 3). webA EAFEE
BOD?| 3|4 %+ 71’9304 SBOD > IBOD 0|
1, Fakazsl @714 %004= IBOD > SBOD <=0]%]t.

I3l TBODY EaEEs 37\4% > AR > 7%
Salbei=d

TCODS] %ﬁﬂ%&
‘%—A A17} 018 !

7124 %ol nlsf At
P |2 371429 o]
HE 7] HiEo® &
&5 SCOD7}

&LE UHT “‘%ﬁ . 01 54 7
TE5Y T 99 ¢ %@ eV
etk EA19EE CODe el AT K )=
24.89 day’ ¥ ICOD7} 2333 day 24 EAFeEE ¥
Aol glSlom, Fikhx 9 7z E S78E9)
ARgE ko2 SCODS} ICODY a4 s W Aol gl
UHFlg 4 9 Table 3). T3t 7]/ Z0f4 SCOD2] w34
S SBODS) Hlwal & w SAFHEE Eei&ert oRE
L3lE, o] SCODe| 7% SBODs} g Aushzow
el 7Fs ek SCODSF &84 o2 w3l 7Fs% SCOD®
ks 813, o] F AR CR Eaf B7Fsd SCODRE
2l SCODY] Hal&wrt =3 7]7] wios ket
TSS9 Hal4w A4 (K)E 371427} 29.96 day”, -
Abaz7b 013 day” @ @717} 019 day' 24 TSSY
Tl 371827 FAkhzgl @714zl nls Ant]
o ujg W) o= B srAE S st 214z
AR ARSI 12 A2l Sk S kel 2%
Aed F HFAo PEE AM BRHNE 3%
oAl 9-AH o7 CREe] 557} ojAel <3 oJF}E o] Az
57] wiiolck. EAFEHE SSO walGE A (K= 571

Table 3. Decomposition velocity constant (K) of pollutants on various forms in the water in small-scale sewage treatment

plant
(Unit : day™)
Decomposition velocity constant (K)
Pollutants -
Aerobic bed Anoxic bed Anaerobic bed
TBOD 30.79 0.05 0.17
BOD SBOD 41.35 0.03 0.07
1 BOD 35.07 0.10 0.25
TCOD 17.15 0.18 0.11
COD SCOD 24.89 0.21 0.09
1 COD 23.33 0.16 0.11
TSS 29.96 0.13 0.19
SS VSS 35.07 0.27 0.21
FSS 39.12 0.03 0.11
T-N 4.78 0.12 0.10
T-N DTN 8.90 0.09 0.09
STN 39.12 0.09 0.03
T-P 13.09 0.12 0.13
T-P DTP 15.61 0.12 0.13
STP 27.33 0.10 0.13
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Fig. 4. Decomposition velocity of CODs in the water in small-scale sewage treatment plant. Data represented mean *
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standard deviation (error bar). (** denote significance at 1% levels).
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