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ABSTRACT: To develop small-scale sewage treatment apparatus for detached house of agricultural village,
a small-scale sewage treatment apparatus by natural purification method that consisted of packaged form of
aerobic, anoxic and anaerobic bed was constructed. The efficiency of sewage treatment according to the
sewage treatment method, sewage loading, and the injection method of sewage were investigated for small-scale
sewage treatment apparatus of packaged form of aerobic, anoxic and anaerobic bed. The removal rate of
pollutants according to the sewage treatment method for small-scale sewage treatment apparatus was high in
the order of aerobic-anoxic-anoxic bed < aerobic-anoxic-anaerobic bed. The optimum filter media in small-scale
sewage treatment apparatus was a broken stone. The removal rate of pollutants according to sewage loading
in small-scale sewage treatment apparatus was high in the order of 1,200 L/m’-day = 900 L/m"-day =
600 L/mz-day. The removal rate of pollutants according to injection method of sewage in small-scale sewage

treatment apparatus was high in the order of continuous injection

intermittent injection. When loaded

under the optimum conditions, removal rate of BOD, COD, SS, T-N and T-P were 99, 95, 99, 83 and 96%,
respectively, through this 3-stepped small-scale treatment apparatus arrayed with the order of aerobic, anoxic

and anaerobic bed.

Key Words: natural purification method, small-scale sewage treatment apparatus, aerobic bed, anoxic bed,

anaerobic bed, broken stone
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Table 1. Chemical characteristics of the sewage used
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Fig. 1. Particle distributions of the filter media used.

pH - EC DO BOD v COD SS T—N NH,-N NOz-N .NO3'N... T—P PO4-_P
(dS /m) (mg/L)
Average 7.3 0.49 0.16 122 76.2 914 45.5 18.7 0.03 0.11 4.19 2.68
70~ 035~ 006~ 710~ 315~ 345~ 192~ 192~ 001~ 001~ 201~ 070~

Range 75 057 028 177 231

328 90.7 243 0.09 0.27 12.7 6.98

Table 2. Chemical characteristics of filter media used

. . pH EC OM. T-N T-P K Na Ca Mg
Filter media
(1.5H0)  (dS/m) (%) (mg/kg)
Coarse sand 79 0.05 0.6 74 118 1,638 464 2,212 489
Broken stone 7.8 0.04 1.1 3.9 184 1,394 154 1,031 1,942
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Fig. 2. Schematic diagrams of small-scale sewage treatment apparatus.
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Fig. 3. Removal rate of pollutants in the effluent according to the sewage treatment method in small-scale sewage

treatment apparatus.

;q\:;]#o o E(}j\gtq 71— goﬂ 7(]_/] x]a];q_
99%, COD7} 89~97% 9 SS7} 99%©]7d o]t} ol &
AFAY 7S |7z E YR A SR
o€l BOD, COD ¥ $s¢] #aas¥ ¥ o] qaltp.
T-NJ Aelage oAFTFo] wet 2 Aozt giglon,
37)-FAk-T7] 2dolM 83~85% YRR F-FARATE
AR el vl oRt & Aulass Halth oleh o]
57]- DA A7) FA A x]/\qu]g%o] 61:)\}5]_ AL
éi e A Aot 2749 5 FAR R Fol s 8584
g o2 2As 98t 218 WA £ ol
of oA B VJMW PPREY W W e A &
o5t Fr 9 AERE 1 FHelA Y] 31
%%gfa A&l &g ASshA Hof mjA] A
7F A=) o w AlmErh g
%57} 02 mg/LY W& 0 mg/LY W} oF
50% A= FHAashs Ag olm g EA&E #ol7] YajMe
HAst A7 2Z Hr4e 2p0® wEolok 8 Zo|rjh,
4 = A AYgas
%2, Huang % tn o) OJ%%ﬂ o BEBRrA
Aol Al Hejgo] 33~45%ekaL 351,
Lee 5 "”{—i— A E-E o] g3 0o XS YT Ao
T-N A @0l 40%ak7 shglom, 2 A7) $7148%
o} @77t e A sk gAY T-N Hela
B0 68%2HaL IIFEU V) HAA-EIFAY] 48 gk
AAA M E 83%0l o & HYastS vERSith
T-PS Aela&8 e A9 shrxe] T el ¥
2t} 9o} 94~99% A ojgl o ALY G T A A
A 27 E R%AER 37)-FAM-F7] 246 1)
8 F28] daske Aol 2 3U)-FAAA-EY) 2
7401]}\1: z’sﬂﬂ)ﬂ}_oﬂ o]}\lg }\/\g/\]‘j 7l
TN 5717 Br1de] FELRE Q1Y F4UF U
Aojup7] wiite] T-PHe ago] F& HOoR Alayn,
T Lee BU& A4 oAy Al T-P A
g)go] 25~30%kaL sHdi=t] olell nigte] & g o)A

& BOD7} 98~

Pol'

nﬂﬁo;_ﬂ}%i
N
-k
D\l

&,
M
)
>
-
A
B~

| : Aerobic bed-Anoxic bed-Anaerobic bed,

Aerobic bed - Anoxic bed - Anoxic bed)

Z o AEge 94~99%% ¢ = HEE ek ol &
A% MHM o= 919 FeHo| et AAE AR
7] WEoE AZEr
2 sl old @713 Fakaz n)ge] whE
QAEA Aulgse AR 57)-FAakh-g7] F119]
2 270 vlel 24 A ado] 17~18% A% =3

B eb] ¥ A ST s o A
e $AEA fad A EES P 5 g

Y Zh

=

§J] Er'*ii 7] =319 2% OHXM%‘%E’_E 3H= Ao
A

SkeSoll mE -rx‘lal

2 aFEAE A oA OFr Hapge] wE efEd
A ZEg 245 A= Fig. 4~80lA R wisl Hrh

BOD? 7% age 57 99~167 mg/LE §-
o) W3} Zo] Aain, 7R HEsre e st Fof
ol uhel i xjo] glo] gAke} A Bl of 0.5~1.8
mg/LE HRE 2] 7155101 20 mg/LE wEeigle
Az} 5571*9&3 AAAN TS A0 F A H A

COD2| 7% =949 FEE 76~135 mg/LE 55

o] W3} Foj ’\]O]-MJ_, T73x ARl R sk Fet
o) bl Wt Ao} A ol okb Frhee
o|flal, Akl FEE AR RS CODE
72 ol AdAle] Ao HeHo] W
FEA71F99 40 mg/LE VB

559 A4 kY EFRE 139189 mg/LO]‘ﬁj—_’
SV At Whr t’?"ﬂﬁ 35 Fakg 9 ARE
Foll Aaglo] vl e M ade Bl WEFsEds|EY
1 20 mg/LE wEsilek

TN9 A% a4 FEE 6190 mg/Lol%l, %
) 39 EV3E ARG R BRE B S R
o] 7] wkel T-N9| F %7 A4 F7kste] Aejago]
DAas)= Rnow _1}1:}5]04 OL]_ H)—,ﬁ.&;ﬁ";ﬂﬂfo] 60 mg/L
ks Ago|ginh 2elv 2008 3K Wl W

{o

b1 ood o},i
[‘lr 019'4['




206 AT - e - 4YE - A - ol - AR - 27 - ST
Coarse sand Broken stone
200 , 600 Lim-d 900 Lm™-d 1200 L/m’-d 200 , 600 Lim’-d 900 L/m’-d 1200 Lm’-d
> — —> — | ——> | ———

—y
(2]
(=

-y

(1]

o

BOD(mg/L)
g

BOD(mg/L)
E

N
(=4
N
o

iy

o
—_
o

0 seitaifainsy ot 0
0 18 36 54 72 90
Days after sewage treatment Days after sewage treatment

Fig. 4. Variation of BOD in the water according to sewage loading in small-scale sewage treatment apparatus. (@ : Raw
water, ¥ : Treated water in aerobic bed, H : Effluent)
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water, ¥ : Treated water in aerobic bed, B : Effluent)
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