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A Study on the Treatment Efficiency of
Slow Filteration Process in Wastewater

division of water preservation

Min-Hwan Lee, Kyung-Seok Bae, and Jai-Young Shin

=Abstract=

The vertical and horizontal slow filteration using activated carbon and Sand was tested for

investigating removal efficiency and practicality in wastewater

The results were as follows

1.
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The adsorption of COD and anionic surfactants by activated carbon were filled on

Fruendlich adsorption isotherm equation and its 1/n were 3.4683 and 0.4000.

. The breakthrough point of COD and anionic surfactants by activated carbon filling appeared

near 250m and 1,700m and that of sand filling presented near 200m and 400ml in

continous flow experiment.

. The removal rate of COD, SS, and anionic surfactants by aeration process were 3.4~127 %

, 2.2~45% and 18,0~24,0% in raw wastewater .

. In filteration process the removal efficiency of COD and anionic surfactants was high by

activated carbon , while that of SS and n-Hexane was high by sand .

. The removal efficiency of vertical slow filteration was 43.3~79.5% , while that of horizontal

slow filteration was 31.8 ~63.1% in carwash wastewater,
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Table 1. Properties of Activated carbon

properties concent
raw material coconut
moisture content(%) 2.0
hardness number (%) 95.0
bulk density(g/cc) 0.46
iodine number(mg/g) 1,140
particle size(mesh) 8% 30
shape granular

(3) E#EHE H HE
Lol 2ANGAA HEEEE A& LM TR R it
9] Sodium Dodecyl Sulfate Standard & AE YA
Bizd W) SR4E MEste A, CODRERS
o= Sigma Chemical Cof] GlucoseE ZHTE 43139
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KESHE Y8t AHED g E Bl BeckmanAte]
Model Du 650 Spectrophotometer®t HZ OrionAb
Model 920 A pH Meter, Iwaki Co®] Asp-13 Aspirator
a8y F4F A A YALY] Master Double Air Pump,
Technical Jin® Water Bath, 941294A1e] Jar Tester
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Fig. 1. Experimental schematic of vertical slow filter

system.
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Fig. 2. Experimental schematic horizontal slow filter

system.
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467(mg/g) 2 ebgth 919 A%E FAAZAY 7t
A& 7] 959 Fruendlich &3¢ H&A1# Bt
Fruendlich & X/M = KC

4714 X HEFEY] FHHmg)
M : F3A9 FH(e)
K, 1/n : E3A ue} A== A5
S48 e tig FEhd
log X/M = 1/n log C + log K ¢ &E#izte] 2k
&]7)4 1/nd 7o) log K= HHoelt}

Bae] 93 Sol2ARBAAY FEHL 1/n ] 04000,
log K7} 055192 Jeldon, 22 log k9 3to| &
FE FaAvbgAel ZX, 1/n9 FHol 01 054 R HH
o] Henl, 2ol4bold Rage] ofdtke: By o maw
e 94%& COD®] &2 log k9 Frel WF R, 1/n
o) Zhe 20|42 YT Eo} £ FHAIL HA) FaiH, %

Ao 9@ o)A HBAA L] WAL log k] wol &
1/nX7F 0461302 Vet FEA =N HES AoR A}E
e

Table 2.9 Data® Fruendlich o] 24177 b 2. BEHo ot dL£ETAE
+E Eo plotslH Fig3, Figdg 7e] =itk Table 2
o} Fig. 3, Fig. 4. o el wiel] oJapd, A ot A&ESd g FEde FruslE H7] sk BE
COD® F2 1/n ©] 3.4683, AW log K7} -7.24630191%2, 1118 mg/ ! ¢ COD &Y 3 F& 200 mg/ 2] &0
Table 2. Adsorption effect of COD and anionic sulfatants by activated carbon
items Inicial Con.(mg/ () M(g) X(mg) X/M(mg/g) Clmg/ 1) |adsorption rate(%)
' 1 (0,65 0.65 109.2 2.3
CoD 1118 10 4.2 042 95.0 15.0
20 6.3 0.32 36.6 225
30 7.2 0.24 83.0 25.8
0.3 2.54 8.467 9.84 50.8
anionic 0.5 3.59 7.180 563 71.9
20,0 =
surfactants 1.0 4,63 4,630 1.47 927
2.0 488 2.440 0.46 97.7
0.00 1.00

-0.20 y = 3.4683x -7.2463

R?=0.9812

-0.40

-0.60 -

log X/M (removed COD (mg/ 1))

1.92 1.94 1.96 1.98 2.00 2.02 2.04

log C (residual concentration of COD (mg/l))

Fig.

by activated carbon

3. Fruendlich plot of adsorption isotherms of COD

y = 0.4x+0.5519
R*= 0.9794

080 [

060 |

.40

log X/M (removed ABS (mg/ 1))

0.20 -
0.40 0.80 1.20

-0.40 0.00

log C (residual concentration of anionic surfactants (mg/l))

Fig. 4. Fruendlich plot of adsorption isotherms of

anionic surfactants by activated carbon
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Table 3. Variation of effluent concentration from standard solution during filteration by Activated carbon

time (hr) tandard _
. srancar 1.0 2.0 40 6.0 80 10.0
Eat solution
(COI’L/ 111.8 52.3 776 109.6 110.2 110.2 109.7
mg/ [
CoOD = 1)
sEHoed 532 306 20 14 14 1.4
rate(%)
o 20,0 0.36 0.40 468 19.60 19.60 19,62
anionic | (mg/ ()
3 1
surfactants| remova 982 98,0 76.6 20 20 19
rate(%)
Table 4, Variation of effluent concentration from standard solution during filteration by sand
time(hr) | standard )
" 10 2.0 10 6.0 80
LLEHE solution
co,
(me/ 1) 111.8 60,6 85,1 108.9 110.0 1100
m
CoD 2 :
R 458 239 26 16 16
rate(%)
con, :
20.0 4,04 9,58 17.85 19.62 19.64
anionic (mg/ 1)
t 1
surfactants) remova 798 52.1 121 19 18
rate(%)
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5. Breakthrough curve by activated carbon
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Fig. 6. Breakthrough curve by sand (column flow

rate : 10.0cm/min, column dimension @ 10 X

5.0cm)
4. BBEE

oA ZH o ojg Hrdsr AARES BIIHeA Fig
4 (

33 L} o HAeAE 22AA7E 9 sloz ARE 1, Fig. 2 & 94, #HAIAL 2tz 48(400g) 4 Z
H(1,000g) T2 YWY HFYFE S A T4 3 K9
Table 5, Effect of Aeration in raw wastewater
(unit : mg/ 1)
day 2 day 4 day 7 day
t not i removal not removal not removal
o T wEer treated treated treated ,
treated rate(%) | treated rate(%) | treated rate(%)
p H 6.7 6,7 6.9 6.7 T4 6.7 76
COD 50.6 49.8 48,1 34 44.0 423 3.9 380 336 12.7
SS 28.0 278 255 22 27.0 26.4 37 26.4 252 45
Anionic ) )
29.40 29.11 23.87 18.0 28.69 22.63 21.11 27.79 2112 24.0
surfactants
Table 6, Effect of slow filteration by activated carbon and sand
(unit : mg/!)
method vertical filteration horizontal filteration
e raw water activated carbon sand activated carbon sand
pH 713 707 7.18 7.35 7.14
COD 68.6 48.6 56.0 514 58.4
SS 49.0 290 21.0 34,0 25.0
n-Hexane 4.4 1.8 16 472 39
Anionic surfactants 2.05 0.85 1.83 1.18 191
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Table 7. Effect of slow filteration by vertical filteration and horizontal filteration

o
= T4,

S EER
H

£g0] 43.3%~795%I0T, FRATHYE AALEe
318%~631%2 uUeton, E3 24EA3} n-Hexane,
So| A HEAA : o w

AEES JepiQT FHOAPES 74
M COD £ TE B
ok 109%¢] 4 =& AAEE
23 A5 Ase
Yol Yeht Asg Bd

vertical filteration horizontal filteration
ez sample no. o wastewalE Con. (mg/l ) |removal rate(%)| Con. (mg/! ) |removal rate(%)
1 713 7.68 7.28
% 743 7.93 752
o H 3 6.48 7.16 6.62
4 8.10 8.51 8.27
5 6.92 7.73 7.11
1 68.6 388 434 416 394
2 49.4 218 55.9 294 405
coD 3 91.3 16.1 495 53.1 4538
4 1302 60.2 53.8 79.3 39.1
5 16.6 7.5 54.8 8.6 182
1 49.0 18.0 63.3 20.0 592
2 36.8 114 69.0 198 462
ss 3 69.9 175 75.0 289 58.7
4 109.2 295 73.0 40.3 £3.1
5 128 4.2 67.2 6.0 53.1
1 4.4 1.1 75.0 3.0 318
2 2.7 1.0 63.0 16 407
n-Hexane 3 8.2 35 573 4.3 476
4 114 39 65.8 6.4 439
5 19 0.9 52.6 L1 42.1
1 2,05 0.42 795 0.94 541
Anionic 2 2,01 0.89 55.7 116 423
surfactants 3 921 3.77 59.1 491 46,7
4 11.04 541 51.0 7.31 33.8
5 1.82 0.84 53.8 0.99 456
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