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Effects of Operation Parameters on Pollutants Removal in a Lab-Scale

Multi-Layered Soil Filtration System
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Abstract : In this study we investigated the effects of operational parameters of a multi-layered soil filtration (filter depth, filtration
velocity, and continuous/intermittent operation) on removal of pollutants in river water. As filter depth increased removal of all the
pollutants (COD, TP, TN, and NH4-N) was increased because the increase in filter depth increased in contact time between media
and pollutants. The removal of TP and NHs-N more increased with the increase in filter depth, comparing to the biological COD
removal which was performed only in the top layer, since the removal mechanism of TP and NH4-N was physicochemical process
occurring throughout the whole layers. However, the reduction in filtration velocity resulted in decrease of removal all the pol-
lutants removal due to shorter retention time. Biological COD removal was more influenced with the reduction in filtration velocity
(longer retention time), than the removal of TP and NH4-N. Because biological process was occurred only in the top layer which
has relatively shorter retention time, comparing with physicochemical process occurred throughout whole media. Therefore, it is
desirable that the operation parameters be controlled toward increasing retention time, in order to achieve efficient pollutants removal.
The change in operation mode (continuos vs. intermittent operations) did not provide significant effects on the pollutant treatment
efficiency by the multi-layered soil filtration system. Our findings suggest that for stable long-term operation it should be considered
keeping conditions for biological activity and accelerating clogging.

Key Words : Multi-Layered Soil Filtration, Polishing River, Pollutant Removal, Filter Depth, Filtration Velocity
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Fig. 1. Scheme of the multi-layered soil filtration systems with soil mixed blocks (unit of length: centimeter) (a) and picture of the ex-
perimental setup (o).
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Table 1. Concentration and chemical composition of the syn- Table 2, Operation conditions for each run
thetic river water Run No. Bed depth (cm) Line velocity (m/day)  Operation mode
Constituents Value (mg/L) R1 100 10 Continuous
COoD 14 R2 50 10 Continuous
™ 15 R3 50 10 Continuous
NHa-N 10 R4 50 5 Continuous
s 2 R5 50 5 Continuous
CHzCOONa 11,72 ;
NH.CI 11.46 Re %0 5 (Rur:n?;rrletltdelr;tG h)
NaNOg 30.39
KHoPO4 220
MgSO; - 7H:0 0.90 3. Zn} gl nxEt
MnSQO; - HO 0.05
FeSO4 - 7H,0 0.15 3.1. Z™Z0|9 HEF
CaCl 115 choha] mopelal A|awlo) gl glofA thaket 24191
ke 048 A7t oA AR o Ao AyEct e
CuSOy 021 27 F shtal o) FHZole] G 2n) St
oS0« 0.24 o 2217107} 50 em (Run-1)2} 100 cm (Run-2)5 A o}
(NFMOrOe - 710 023 2 FAZolE 2 BEgeat Alage eAsk o dEA
aotole St 25 mm el s gm0 AVVEEE Hasel w5t Fig. 201 uto) 54
= =T = HOE "= 4= Z10]7} 50 cmof| 4] 100 cm2 Z715F92 W] CODE H]|E3t
sto] ARgSIoith Aol SE2 ARl SR s2= 3} BE odEZ o] HAFLO Z7FEH= Ao@ Uehgth
TRz edstglen, oAfF Aol Y 2ude AA ol ZAZo|2 Z/1A7 oi/ﬂ RE §2o| AARLE
slod %‘Q Hp7b o AAol| & Faxste] SEwE §19] A Z S 9 eS Mol Aolth Ut 7 g A
Y49 FYU-S ATFol4H E(peristaltic pump) S ©]-835}o] A AELO 271 AEE AHEw oA Ch2 AL B -
A fEes 0%10}0:] 4 AE=7t fAHES shlon, oI},
7 g2 A& Gt fEEHE S S5
o] gkelskal ‘3}- 100

A9loll AR - = Table 10]] AJAIE uRe} Zho] A . 50 cm
AAollA f7lEd A, o 9 nRrgddaE Hrtete] o S 80 - == 100 cm
Ao sHpE Alxsto] ARSItk Aol ARE & E;

PEY e SR EALE A5 ASHE o 1992~ g 60 -
20099 ARZZRE A Wl FHH $8L Vlgom g @
ou, A7t 24 BE F MY BE bEY W s ] W,
ZOR COD 14 mg/L, TP 2 mg/L, TN 15 mg/L, NHLN 10 3
mg/Le] sE=2 AUk § 20 |
2.2, AlgiditH 0 -

l‘_% Freldl= E}E}/—q_ Egelaf Al 2w 036(}?‘]?} %% Fig, 2. Comparisoﬁocg remov;-INeﬁicienoJ ':)f COD’:"-?NT‘ITP and
gk ARl At SAzo) 2elar A% 3 eie NH.-N between 50 and 100 cm of fiter depth, Each Y-
a7l L HEAY A A vA= S AHET ol& axis error bar represents one standard deviation,
flsto] & Aol SHEAS Table 29} ZHo] W3HA]7]

o AFS APsIoct Table 3, Removed concentration of COD, TN, TP and NHs-N

K5 D fERE 242k Aol tiste] skl ¥ A for 50 and 199 om deph
st £4& A3kt DO DO meter (YSI, USA) toms Removed conoentaton M9~ ) (s
= o]98te] 24519 0], COD, T-N, T-P, NOs-N, PO,-P, 50 cm (A) 100 cm (B) B-A(C)

NH4-No| 2242 Standard methods'” o] Z8}o] A A8}1ct. CTOND i'g? 2'4512 (2)':132 49903
E3 M Hslo] B2 HRA7Ee] 24O NaClL: tracer 2 P 0.42 0.84 0.41 974
olgole] A7 AE Y MBS muUEYsto] 2Asiget Y NN 228 341 118 496
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Table 3-& =7 710] 50 cm@} 100 cm Zo]9] Eofojyl=
= Tt AAE edE=de F=5 YEal ik COD
9] 9= 50 cm] FHZolo A AA"E FE7F 4.2 mg/L
ojlo FZie]7F 100 em= 50 em7F ¥ SQ0Zol=E &
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