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Sewage Treatment Characteristics and Efficiencies of
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Abstract

In this study, on-site sewage treatment tests were conducted using the Absorbent Biofilter System (ABS)
under different hydraulic loading rates to examine its treatment characteristics and efficiencies and to
determine its feasibility as a small on-site sewage treatment system in a rural area. Results showed that the
removal rates of BOD and SS were satisfactory at hydraulic loading rates of 100~150 cm/day, meeting the
Korean effluent water quality standards for the riparian zone (10 mg/L). In the case of nutrients (N, P),
however, the system did not perform well, necessitating further improvement for nutrient removal. A
comparative analysis indicated that as a small on-site sewage treatment system, the ABS would be more
suitable than other treatment systems in terms of performance stability, maintenance requirement, and
cost-effectiveness and could be applied as an alternative treatment system in Korean rural areas.
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Y 2 e B 27 Fo7 Qi $-g
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al., 1991).

42 59, $&AY B3E ¥ U AR
Y e7AE] AARCR F4A Hlo] e AA
el (Absorbent Biofilter System, ARS)of tig #
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E e deR g rhed v ojAel o
gty AEag 9 AEALE via Ay,
Kwun & Yoon (1999), Kwun et al.(2000a,
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Fig. 1 Schematic diagram of ABS
(a2 Influent sampling point, b Effluent sampling point)
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Table 1o Azlsted ViEpiglh. Fe)%-8kgol 100
cm/dayd @ BOD AH&a&S HF 93.2%32
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150 cm/day®) A4+ Meago] 4 92.9%%
on, AHEY W9E 89.5~97.3%°)1%0t. 181,
200 cm/day®] TEF3HEQ] B¢ HYaES A
24 ¥9F 84.1~90.5%01 1 BFL 87.9%= 1}
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ahgoll wl3te] s W A& (HE 49.5%, A
9 HY 35.1~62.7%) % Bk FEREE
HEol e BOD /34 359 HgE AHyd
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Fig. 2 Relationship between daily influent loads and
removal efficiencies
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Table 1 Removal efficiency of BOD and SS in ABS at different hydraulic loading rates.  (Unit : mg/L)

HLR BOD SS
(cm/day) Median Ave. Max, Min, e8| piogan Ave Max Min IOt

range range

Influent 8900 949 2415 215  644-1121 213 240 400 110 14.9-330
100  |Effluent 38 68 282 11 21-87 55 64 200 00 2.3-96
Removal (%) 949 932 983 804 89.9-97.3 822 678 1000 114 37.3-90.0
Influent 1256 1370 3387 864 1127-1451 360 360 690 150 27.3-441
150  |Effluent 89 93 251 13 41-126 30 46 140 10 2.0-6.0
Removal (%) 932 929 989 845 89.5-97.3 885 873 971 639 85.0-92.9
Influent 1320 1344 1590 1140 1232-1410 440 413 570 180 40.0-46.0
200  |Effluent 155 157 267 66 13.1-196 50 57 110 30 45-6.0
Removal (%) 9.0 879 98 798 84.1-90.5 875 846 947 667 83.7-89.8
Influent 552 619 978 348 40.3-80.7 200 188 225 130 175-21.0
450  |Effluent 288 219 33 226 25.9-30.1 55 53 60 40 55
Removal (%) 531 495 670 294 35.1-62.7 725 703 810 538 68.6-75.6
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e SS Meagd 44, Y@, Adgk A2
gz AHEY H9E Table 19 JehiQd) $aly
3o 100 cm/dayd ™ SS HYA &L BIF
67.8%% o0, AL HAZE 37.3~90.0%F X
At 150 cm/dayd A= ATago] HA
87.3%30H, AHEY Wl 85.0~92.9%°1Ac}.
83, 200 cm/dayd) sE¥EEQ A% Adi
2 AHEY WHAE  83.7~89.8%°0]1 HFL
84.6%% el 450 cm/dayQl A9 AHES
Hask B4 Aease 474 68.6~75.6%%
70.3%°13ich

FEHage WEe wE SS fEs 59 W
2 A¥nd FeRlge] dA0 FF FEF
FEY AREY W49 85 TR BEF o8y
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A2 R Aol BAYe] 83 2
FAY 7FsEE ¢ F Uk

2. FEIFolE HEo| WEN-P X2

7k TN

FERaEY Wid wE T-No HJags
Table 2] YeRAh =858 100~450 cm/
dayd ¥l T-N9 #U44 ¥EE 65.3~
1170 mg/Lolglz, #%F FEE 52.8~90.9

mg/Lo|$lth olu] T-N9 H&&E 10.4~29.0%
2, EFEAANNGE0% o)} usd +& A
F&E UYePITD (Kim et al, 1997). F8%3H&
9 ¥ W& T-N #&5 FE9 #H3E Ay
29 150, 200 mg/L PN FE259Y FEE
FEFakge] @AYl LY BuAyrd W
FAElFFEARALY R 271260 mg/L)
& 29sx 9ot ¥, 100, 450 cm/dayQ! B¢
B I AN fY9F TR Wby 289
7188 UESE Aog wudn gEd, T-N7
AAs WHF FAVES UEIW] e F
FA woledH AAHY AHEES ¥ T 3
+ Rl g A7 o E Zo7 wodnh
Hpo] @ HEj 2 oA e Al IS Yolry)
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Table 2 Removal efficiency of T-N and T-P in ABS at different hydraulic loading rates (HLR).

(Unit : mg/L)
HLR T-N Removal T-P Removal
(cm/day) Influent Effluent (%) Influent Effluent (%)
100 67.8 578 179 132 10.0 233
150 101.0 9.9 104 8.7 48 43
200 1170 820 29.0 15.7 10.7 305
450 65.3 528 20.2 6.2 55 9.7
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AANO: -N), #7142(0rg.—N)E o] &
&4t} (Fig. 3).

Fe)28H80] 150 cm/day?! 23NN U5
9 fFE5oMe BF grYe AL EEE &4
7} 91.6 mg/L9 41.8 mg/Lolqlth. ojwje] H
AtEES 54.3% AP A& (70~
90%) ol Hldt 2 e RA%(Lee & Ryy,
1997). ol #YEEI} ot 42 FHE wd
Heg AAsEE 07 fdMe Aeds 38
FEre FERA2Y fUFE 4k YL
2 USRS W] w 4B 3 E&ivt £
Hog dojd ¢ IUESF sty 18y, C/N 7t
3 o]AH(Jung & Park, 2002)¥ @ @3 5o] 7}
gtz gEAd el B A7l AME oF:
C/N |7} 0.9~142 % ©@4d4E Fashe A
T o) wog wdett (Park et al, 1996).

. T-P

FYRsge Hsle) wE T-PY Agads
Table 291 Yehigict. Fel#3H& 100~450 cm/
day?] #HHeH T-P §Y4 5% 6.2~157
mg/Lo|QT, 455 &= 4.8~10.7 mg/Lol3i
o ojg T-N9 A& 9.7-44.3%%, EX
EJXA(30% ol3h I &3 HYEES U
HKim et al, 1997). Fe§5He WAFd we
T-P $24 5:9 H3E ey, fRlesk
7} % 79(150, 400 mg/l) #&F FEE L
By EnAAd 2 FAEFIIAIAAY
Wi FA71E 6 mg/l) & UHFANAE, {YF
57} & 744(100, 200 mglL)AE 455 5
57} wEs FAVEE 28 AR Uk
o goz AFA @ FA9 RAUs] YA E
sl T-PY Wis F47180] UE 348 =3
2 Rog AJHEE F44 Hlo|2FE AAHY
¥&AY B3E d8ME T-PY ANelgegd &
AN £ Qe o] Had 207 wdd
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3 71Ee A2 2FHe|AAH Y| Hln

A AR LAEE Hle] &A1Y ge
BgHo AMEHD Y A2EES vmdgld
(Table 3). ¥4 ule]2¥E AlA®le] BOD A
YaE&E 100~200 cm/dayd] FEF3HE ¥4l
A 3 AYWH(90~95%, Lee & Ryu, 1997)3
Hl5=3t Ao vEeRgy, &AM (Contact Oxi-
dation System 80~90%, Yang, 1989), E%E
WX (82~85%, Won et al., 1991), EYEH
A3 (Contact Oxidation System Topped
Soil, 75~92%, Choi et al., 1999)¢] v|dt] ¥
% Aoz Jegd. Fe#3E 100~200 cm/
day®] WX F5A ulolBE AA”Y SS
A E&e JAYBY45~61%, Lee & Ryuy,
1997) Bt} 3t AFASH(71~77%, Oh et
al, 1996) 3 uxdn EXEMAH(95%, Kim et
al,, 1997), ESYEY HEJUSIAAH(87~92%,
Choi et al, 1999 Brh= ¥4 & Ao= Yeg
woh A% 4 (Foul & Smel)dl 3¢ AFAL
A (EE7 A% 2588 E Adstae vy
g Alxgo] 2F AV Q& AL2® dEA Yd
(Shin, 1988). "FME &R sk AY
ogx B (Sand Filter System)el ot
d78Fo] s dojvtxn Ut 37| BOD
9SS MElag Y JURF AMYa gL Mg
7] g8 F38|E s, Aedolyd #714 7

S =94 dde meldage] Xago]
=9tH(Mote & Ruiz, 1994; Venhuizen, 1998).
BOD ¥ SS AA&EL Z7 96%, 89%°1312H,
T-N9 7A%+= 33~71%, T-P& 25~56%% 1
AP ago] ¥ A2 YehgrtHMcCarthy et.
al,, 1998). &4 Rald#iE E9iste] fEuiet
AR e FEY ATE FAYA AR 7]
A £ = gled, 74 voledE ArHE
oo AE Aedely FF g &
o] 7+ BE A AEE T F U2 RS
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Table 3 Comparisons of various on-site sewage treatment systems

Type Rotating biological| Contact oxidation| ~ Sol trench | Contact oxidation

Item ABS contactor system system system system topped
soil system

BOD removal 89-96% 90-95% 80-90% 82-85% 75-92%
SS removal 76-86% 45-61% 71-77% 95% 87-92%
Noise none small medium none none
Foul smell none none none none none
Surplus sludge small medium medium small none
Requirement area small small medium large large
Power consumption 0.250 kWh/m | 1943 kWh/ni none -

2 gddt,

T4 dolouE Al2HE9] 9ol wAE
2 3% A(F AE/10E¢ BOD AFS
609 kg, SSt 147 kg |1, vlo]2PE|] o}
AE ddue AT A & 22%kegE JE
d) 3%olstz eugAEre] AL Rog et
o AL AEAPL 54 vloledH
A A”e] vj3le) gy RAFgo] Y3, EYE
A vRSAY AE Aoz ddyHd, EYY
2y Az gojey o] Qe Zog
&2iA 9tk (Shin, 1988). AXAAY B¢ ¥
A ulo] o HE AAHF Aol OE ALY
of uldle] FA 429 o2 @@} (Shin,
1988). AYan|ge A¢ F54 dlo|2gE A
A" (0.250 kWh/m)& 3|44y (1.943 kWh/
m)ol vlalel A AYHFL FQT 3= ACE
ettt (Shin, 1988). &#, A3 B
HEy Az $3719 Aol W3,
EJEAXE o] o gl Aoz d7A
t}. wabA, BOD, SS9 Melad, Yo ddz,
AgrnjEe pde eFAAAYE AY9Y
7A¢, EQEIAE, EEY HAFAM, I
A upologe A2, AW, FEFAsHEY
A7 | Rog wudd AT, EYEIAY
7} Eoku]Ey AEAsS AXWFo] gol| &8
go] &9 AFE eFArAYeE 13
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#e Aoz wddd. fA, 71& A9 vl
¥ o F4 gl AARe] U F
EANQY AT oA ALRCZA A_YE A
o2 wdd.

V. 2% 9 FE

AAAEL 3l A vlolegH AAR
eFANEEA 9 &S AME FARE eo3id
23 g

1. FERsHge] Wzl wE BODS SS9 A
& AuRd, FeEsE 100~150 cm/day®]
Wojox eBHe eFNINE BRF FANE
& USAAY

2. YEAF(T-N, T-P 9 APag e AR
A, APago| ¥ Aoz wysHo| o] WY
AN F YEE A28 Bo] Py Ao
LR 0702 el= )

3. 71&9 & AgA 299 vag o, F54
ulo] 9 WE] A|AEE BOD, SS AZ&Ago] 1,
Bz Aol ARl A adol 4R, K
A@Est s, AAPAT Fo] vt ¥
A9 A7E o5 e Al2HoRAM ARY A
o2 wddd.
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