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Abstract — An integrated slow mixing/sedimentation and net fit fiber filtration system has been developed to reduce
the high concentrations of suspended solid (SS) and total phosphorus (T-P) in the reject water from sewage/wastewater.
A filtration device used in this experiment consists of coagulation, in-line mixing, air injection, slow mixing/sedimen-
tation, and filtration processes. The performance test using this device was carried out with six operational modes for
reject water from sewage treatment plant. Experimental conditions used were 16.7, 33.3, 41.7 and 50.0 ton/day of flow
rate and 2~4 of Al/P molar ratio. By injection of coagulant in each operational mode, the high removal efficiencies of SS
and T-P were obtained, but continuous operation time was decreased to 7.8~11.4 min in most modes. However, when the
Mode 5 of the developed filtration device was applied, the continuous operation time was maintained up to 88.2 min.
Also, it was found that the continuous operation time in the Mode 5 using the developed system was increased from 8 to
11.3 times longer than those in other modes. Backwashing flow rate was also very low at 5.4% of total filtered water.
Therefore, it can be concluded that the Mode 5 of the developed filtration system was the most efficient treatment
method for the removal of high concentrations of SS and T-P.
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Fig. 1. Pilot-scale of integrated slow mixing/sedimentation and net
fit fiber filtration system.
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Fig. 2. Flow diagram of slow mixing/sedimentation, filtration and back
washing process.
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Table 1. Experimental conditions

Aol - g

Operation mode Sequence of operation
Mode 1 Reject water - Fiber filtration
Mode 2 Reject water - Slow mixing/Sedimentation — Fiber filtration
Mode 3 Reject water — Coagulant(In-line mixing) — Fiber filtration
Mode 4 Reject water — Coagulant(In-line mixing) — Slow mixing/Sedimentation — Fiber filtration
Mode 5 Reject water — Coagulant(In-line mixing) — Auir injection/Slow mixing/Sedimentation — Fiber filtration
Mode 6 Reject water — Coagulant* — Air injection/Slow mixing/Sedimentation — Fiber filtration

*Coagulant was rapidly mixed by injected air instead of In-line mixer

HHA A, o3 2 AAFH o7 k] 333 0
A3 Fig. 294 2tk 25 42h] Adfrola} ol Al-g-gt of
I8 A= UL E BCF (Bulked Continuous Filament) 7}3-A&-
I A S U9 8718 S 18
FARNE SR FRNGIE 0 FAL AP

T
o R SAsielon, RebE S *]‘%5}0% AEE A
AR & FE % A AAF o] (orthophosphate ion, PO, > ) o}~
ENi B3-S o] gate] SABGITE FREAL B4 dAH
S AEE el 0% = ](CF/C)E oA v FRow Ax

oAk Sslc

NS U] B9l 9 R AZSEE stels] 918 A Hl

gul [
Bt 2 75l s i QA ekmiA 1B g
Mol A ol §51910m, 4R 9] 54 stetat] Sla) B
B 7 B92) PR Bolatel AQAE 6 DA o}

+ Table 13} 2t} Mode 13}

Mode 2= S5 AIE *Zr?J S| kil A= A3t 2L =AM Mode 15>
TET obA) A God Tvke] A58 71519, Mode 2 g0

WHHARAZE DR8] J5S H7Ist Aot
& 33t Aotk Mode

3| A
32 in-line mixerS %6%% %@ AE F4 g F H509E SEh
[e]

1>

-
3
o

<

&

I

1 Z
9]
)&
i<
Flo o]-ﬂ
o ne.
T

DESE RN
i miner AL8 31| 2k 1518 BopsLh

Ay 0 2 SRl WRRe) B9 o
st glek. et i el owm e ol
F BT 5 min®.% FASHA G SlgEL
SERERRE TR RER SRS R R RS
ofush= 0% HAL 5 ik uebd SHAZEE 5 ke
AAFTFES B 5 Gk e W) A9 S FUP
B B S} ok A frolabgH ) 7198 Slahs

9] SIS 59 et 9lo] s mino2 S5,

ﬁ
E
o
bJ
b)
E.
5
o,
&

>
o
flo

F
fll
o

10 J
r«{o
A

o

fr 2 rfo o O ot

El

R 0“'1 >}L o

3. Algdn;

3-1. x-" 7<OI_'-r_|: Jdg
Table 29} Fig. 3-> PACI2] Al/P2] & H]of w}E F<I(T-P, Total
Phosphorus)®] A|AY E5 b Aoltt. Q12 AAGES S3A|

Korean Chem. Eng. Res., Vol. 55, No. 6, December, 2017

Table 2. Results for T-P removal tests according to Al/P molar ratio

Al/P molar ratio
2 2.5 3 35 4
T-P Concentration (mg/L) 1523 1048  5.84 520 474
Removal Efficiency (%) 26.9 49.7 72.0 75.0 773

Initial T-P 20.84 mg/L

20 100
- T-P removal efficiency

- =y
o] N o

Effluent T-P (mg/L)

»
(9) Aouaidiyye jerowas -1

2 25 3 3.5 4
Al/P molar ratio

Fig. 3. Variation of effluent concentration and removal efficiency of
T-P in jar test (Initial T-P concentration=20.84 mg/L).
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Table 3. Measured data of centrifugal thickening supernatant in G
sewage treatment plant

Concentration (m,
Operation Date (mg/L)
T-P SS

2014. 10. 327,179 1,117.0,450.0

2014. 11. 49.5,29.8 1,952.4,621.0

2014. 12. 19.2,25.7 418.5,1,773.0

2015. 1. 25.5,45.5,22.3 2,452.3,1,852.4,510.2

2015. 2. 28.5,23.4,20.1 725.8, 658,0, 1298.0

2015. 3. 29.5,27.8 789.0, 286.0

2015. 4. 23.6,18.9 650.0, 720.0

2015. 5. 17.5,27.6 315.0, 280.0

2015. 6. 13.5,12.6 220.0, 198.0

2015.7. 15.6,12.5 287.0, 260.0

2015. 8. 10.2,7.5 210.5,195.5

2015.9. 12.5,13.8 185.0, 136.0

Average 22.4 725.9
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Fig. 4. Variation of SS and T-P concentration in centrifugal thick-
ening supernatant of G sewage treatment plant.
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Operation Mode ~ Al/P (-) TP, SS, ¢ SS,” TP, ggse P . SS " (min) rate (%) ¢
Mode 1 - 33.40 192 - 32.15 58.0 3.7 69.8 90.2 5.25
Mode 2 - 25.23 129 - 21.11 31.7 16.3 75.4 195.1 2.50
Mode 3 3 25.64 232 483 5.48 17.3 78.6 92.5 7.8 39.1
Mode 4 3 31.79 165 291 5.23 12.5 83.5 92.4 114 30.5
Mode 5 3 27.40 154 52 2.56 11.5 90.7 92.5 88.2 54
Mode 6 3 38.02 145 231 10.35 14.1 72.8 90.3 9.5 34.5

*88,"; SS concentration in effluent of slow mixing/sedimentation tank
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