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ABSTRACT

This study was carried out to treat sewage using sand trench combined with septic tank process in rural areas. In order
to find optimum parameters, design and operation mode was changed from Run 1 to Run 4. In order to facilitate nitri-
fication and T-P removal, diffuser and iron plate was installed in the 3rd trench of Run 2 period. The septic tank played
a role as pre-application process of sand trench system. the removal efficiencies of COD, NH,-N, T-P at steady state
were 94.6%, 87.9% and 54.5%, respectively. Addition of diffuser and iron plate in the 3rd trench has increased the
removal efficiencies of the NH,-N and T-P. In this system, denitrification were not occurred because of the high DO.
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Fig. 1. Schematic diagram of reactor system.

I. Ist septic tank, 2. 2nd septic tank 3. 1st and 2nd trench 4. 3rd trench, 5. Gravel, 6. Charcoal, 7. Coarse sand, 8. Fine sand,
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Table 1. Operation mode of experiment
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Ist septic tank 2nd septic tank Ist and 2nd trench 3rd trench Note
(Anoxic) (Aerobic)

Run 1
Volume(L) 33.6 234 16.3 11.9
HRT(hr) 28.6 19.9 13.9 10.1
Operation on on on on
Run 2 Iron plate and air
Volume(L) 33.6 234 16.3 19.9 diffuser installed in
HRT(hr) 22.3 15.5 10.8 13.2 the 3rd trench
Operation on on on on
Run 3
Volume(L) 234 19.9
HRT(hr) off 28.2 off 24
Operation on on
Run 4 3rd trench divided 2
Volume(L) 23.4 19.9 parts(aerobic and
HRT(hr) off 28.2 off 24 anoxic)
Operation on on anoxic : 30%
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Fig. 2. Variation of influent and effluent COD with time.

Table 2. Variation of DO and temperature with time

Ist septic 2nd septic  1st and

tank tank  2nd trench 3rd trench
DO DO DO DO Temperature
(mg/l)  (mg/l)  (mg/l)  (mg/) (°C)
Run | 24 2.1 0.9 24 25.8
Run 2 1.8 1.6 0.9 6.0 25.3
Run 3 1.25 6.2 23.2
Run 4 1.45 4.6 16.2
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Fig. 3. Variation of influent and effluent NH,-N with time.
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Fig. 4. Variation of influent and effluent NO;-N with time.

7 153 mg/l2 Jeh} gdo] o]8% Aoz wrixo]
TN ¥=& Z4% 23 24 WUylol #Agle] NS
A=A dton, BEAXZ Y- 30% RH-& 550
A eAEe] FAkhzE SHEEE 5T Run 4904
o] TNE 1mgl olste] AMAEE 2t

Holzol EYEMNZE o4l YEATE A
g Yy AR Az TKN A&
352%3} Blwd of 2 AtAel|A T-No| A A
A e ol EFXR R EYS FHER &
A BAE FAsk] EY ol E7)4de] FH38
A8 4= 0e] Run 40419 HAFHESTS DO e
Table 200419} 7re] Run 39 H 6.2 mg/lA 4.6
mg/HA] ZHAEA e ZAkAag o o g2 7)o BEs)
7] W&ol g2 2% TN M A7} olFolA|x} gkglrt
I AMEE

3. T-P MA

Fig. 5o TP #8454 2 ©ollA #2579 TP &
5 e e TP ¥ ¥¥eE 29~
33mglem, Ha FEE 3.1 mglelgloh Huxe
7S¢ " TP 558 339mylE Jeht $9aut
023 mg/l A JeERt Q1e] §&0] doju IS
AlAkshE, A1, 2 EARRY] A9E fYgEY B2
YehAY w2 el 490t dgeiied, ole
e DO T QT 99 853 BEfome| £t
45zkg i) dAgt . AIREH L 37|28 &
AEe A3 ERHZE AR AT $4z709
T B 22mgllE YERS] 303%2] AAEE e
WAtk COD, NH-N % NO,-N2| 7] A7 7ak}
£ tEs ¢4 2% TPt AlAYE AL oo
29| Fabol| o3t Helgla ALEEHUL

Run { ‘ Run 2 Run 3 Aun 4

247
o>
£ »
s 3t
=1
g
5
o 2
c
o
3]
o —@— Intluent
- 1t —1 Septic tank

—&— 2nd trench

~~ Elfluent

o s s s N s "
0 20 40 60 80 100 120 140

Time (day)

Fig. 5. Variation of influent and effluent T-P with time.
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