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Pilot Scale Test of Non-woven Fabric Filter Separation Activated Sludge
Process for Practical Application on Domestic Wastewater Reclamation
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Abstract

A pilot scale non-woven fabric filter separation activated sludge system was investigated for practical
application on domestic wastewater reclamation and reuse. The system was operated in A/O
(Anaerobic/Oxic) process with submerged filter module in the aerobic compartment. In the test of two types
of filter materials (70g/m? and 35g/m?), the initial flux (0.42m/d) could be maintained for about three
months by regular air backwashing of 35g/m? filter at 0.3m water head. The removal efficiency of organic
matter by the system was BOD 93.3%, CODcr 96.3%, SS 96.7%. The effluent quality was 7.8mg/L,
12mg/L and 5mg/L for BOD, CODcr and SS, respectively. The water quality was enough to meet a
standard for domestic reuse without human contact. TN removal efficiency was 49.9% at internal recycle
rate 2Q and C/N ratio 3.3. The removal efficiency of TP was 50% with average effluent concentration,
2.6mg/L.
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Table 1. Characteristics of influent wastewater

Temp (°C) pH BOD (mg/L)  CODcr (mg/L}) CODMN {mg/L) T-N (mg/L) (mg/L) S (mg/L)
Bt 282 68 1182 199.8 1098 388 5.1 1497
ZCH 322 7.28 1285 2213 1205 46.1 6.4 199.1
& A 241 6.33 654 109 552 318 37 609
Table 2. Operating conditions
Filter weight (¢/m?) Water head (m) Operation period (days) MLSS (mglL)
RUN 1 70 0.3 33 1210~ 1580
RUN 2 35 0.1 17 1654 ~2157
RUN 3 35 03 97 2138~2410
RUN 3-1 35 0.3 52 2239 ~ 2544

291



Journal of the Korean Society of Water and Wastewater

Vol. 20, No. 2, pp. 289-294, 2006 sl AR AXA RAE G2 GG A 79 Al 2E A EA] B A
= RUN1 RIN2 RUN 3 ; -
| P 'fm? A S y Are y : ! T A 3!
050 | T 250 00
ot Uﬂm m uuu 3 200 o )
2 030 g 10 ® §‘
g% 2 |
Eozo 25!00" M leg
£ 3 ]
| a
‘ N el S ehis L g
000 ozodomeotooxzoawwowozoozzozm
0 20 40 60 80 100 120 140 180 180 200 220 240 Timelday)
Time(day) &~ infuenCODC() - ettuenKCOOL}
Fig. 2. Dally variation of permeate flux. k edimirod Bdihiioed
Fig. 3. Daily variation of organic removal in terms of CODcr, BOD
A BAE 35g/m’ $£FAF 0.ImollA 27] EHAE T and TOC by the system.
97 fAS A A grcte 2L e
RUN 3o X K2 35o/m* £53} 0.3m2 27] 29
20 mYmidyel 4 EHE SR on, Ao g
71 A E A AAE dAstn. 27 EE2 e
74109 ol F4x §AHYCD 1 ol Fdz 4AH e
oz FRFAE GEAAG AAE Fhise 30
20% = dastded AAlEded 719 R 2 . ;
%21_ }\E]/\]‘Sl’;aq_ 37101]% (‘)E]Oﬂ ?l’}iﬂ__y‘—]l gﬁ*ﬂ% _5_]_ G 20 4 60 80 !ﬂ;imlf:w;lﬂ 160 180 200 720 240
A 2 o]l e 3ol g W, & 73dA HE 3}
Fof HHA A Z AAFIGT) flux FEEE A Fig. 4. Daily variation of MLSS concentration in the system.
Z71ele A9l 0%l 2o o] F e A
% 27ew oF 85%9) B2gS Yehlgrt RUN3  Elyter], BODe| 4$E $3%9 w57t 93 7.1~
oA £4E otn o § o BES wAsA Az Somyle ehdth §7189 AAE §95e =
€ AbEstdon gel 2PF 441G ARG dg = e BAgl] 92.7-95.1% WAR AR
ol Aol slas Ho] ok B Al @4 93.5%9 AALL Holw k. olF ArtEAle
Hg AE ¥AE 33 FEF Bo] Lojiy] & TOCE P45 Ed #95 Tt B
Aol aAsFE Aol ARIEE Fo] Hrh £&4 8 9mg/l, &5 FET B 6.15mg/LE e
ol Ale] Fh5attha Bt} Bt 92.8%9) AALEEL Jepdth ok RS 5

3.2 Mz| &4
321 871 %
Zk dAE CODcr, BOD9 #49 #&549 &
=3} Fig. 3% 2tk Run 1, Run2, Run 3o &
A8 TdE AMSSIR I A7HE FReAE &
F UF ol 10% GlucoseE 3 7}F8le]
zAstdh.
A5 F9 f7leL HA F
Aol o]&Eo] AH|H D A 57|
sl o) AvEn AES AP
o =& CODcre) 4

=
T=
N
ro k7
7]

o x@ o
>N§U 12

o E
° L=

z iz
Z
A

fus

A5 11.2~1

292

47]%¢ BOD 10mg/L |3}, COD 40mg/L o]3}e]
7] ate] Aol &9 o] &E JMFetA B,

g AT v sy &y 45 g0 &8l F
JEF2A Y AL B 7Fesie)

Fig. 4= 28 U 5o MLSS 5= #83 ekl
Zlolt}t. Run 29} Run 3ojA MLSSe] %7} @e o
s 2 FAE 48 wAsHA H2 2
Aol LelAt gEZ FEHUT] w et

== O
= q}—l

=17
o

L

_Q_
L 0

l

aga A xr] FMulE 0144 48 FykdA of
e 0.060] ATt



AoIFEZYYA| =2

ol % HAEH - ) - My 202 25, pp. 289-204, 2006
RUN 1 RUN2Z RUN 3 N WS ! AP ATt Fig. 62 A9 F249 T-N, NH;-N
ol C o HEdsE ekl 2oz RUNIOA 9588
- 1Q, 2Q% A8t 1 AFHE vlag Helt}, F 4
: B TN A% BWIVEL AU B2
3 38.8mg/l, §%% HFLS 22.Tmg/LE 1Q WAl
. e i ‘ £ 41.1%9 AAES Y, 2Q ¥EAdE
[} 26 40 €0 80 10:-)"':::“,')30 168 180 200 220 249 499%4 xﬂj.]_é_,é_ 1/}‘15],1;&‘:}_ NH}_NQ] 73_?—% %(Q‘
i Eeintn =—ottuen] S B MSmgl, §E25 BF 1 mgLE Mg
Fig. 5. Daily variation of SS removal by the system. of #AIGe] Het 96.5%9 AAEL Holxm 9r}
NH;-N¢| 74-¢ ti-&# AAg 2 st & o
3.22SS ofwtont o whel @dst F&o] WA Jegon
UFu MF 5& AHgste dubAlel o 289 84 ol #d5Y Aau7 ming go} gagoe] B2
elA FHAME FEFoA 2HE2 (Suspended A=} sk}
solids)o] A HEHA e £4L #21F 71 3l
ot S0um o]Fe] FFe] A71E A BAL g 3249
o[ g3 v AR HEFY SS FHL HF 49 Fig. 72 il 549 T-PUsE vepd A
mg/L2 96.7%9 43¢ AAEE At Fig S+ 22 FALZNE 99 &%0] 2 o]2o] x| @
AN F F2FY SS TS UER Holth o of H& 9l AAEE Holm AT g w3l
Al F 27 fETe BRI E s eon ofF = A AAEL & Ae]d Holx| ¢gtoud RUN3
HhE- 27 P HRE W SSE S sk Uehldeh.  2HVIHESE 7120 o 259 Hrbd o] 9
TR F27IFIME SSE 10mg/L o]3t2, st o] BE Hue] B35 vhgsle] AAHHA 2l A
FATEAME 25mg/l olet® FAE L glom o] Ayt o] folA Hzl4 HF 2.4mg/LEA 49.9%¢)
€ 29 B SS49mg/L7t FokA FEUE 2 AAES Eio B2 AESH FHAA AT
Foll AgehE & U Akl 23] 10~30%2] A A &L Ho|3 B A] 2=

4
Aagion] olf g kol Hie TR 4
W Aag st n FAazs R wdEe &
drsed A71ES F2FAAR sto] 24 whgo)

T-Hi{mg /L)

¢ 10 2 3¢ 0 S0 &0 0 8 9% 100
Tone{day)

Fig. 6. Daily variation of T-N and NH3-N removal by the system.

293

]
WL o 2E o] HAlg o oy ol dled}
of Qo] FHHoZHA AAMAT ool Aow &
et

Fe' + PO," — FePO, |

. 1Q " 2Q

™ \ﬂ."\‘ww-..«.'

g & %

NHg-N(mg/L)
2

L1

o IR O R OOROCOC OO GOROO |
6 18 20 30 40 58 £0 0 e %8 100
Tane{day)




Journal of the Korean Society of Water and Wastewater
Vol. 20, No. 2, pp. 289-294, 2006

4 BAE dA 84207 349 Mg A2 54 B AT

7
o E
,, »
T
2. 1 , ﬂ
=2 %}’Gg%g%o@ctf«mjw) ,
1 |
o i
0 10 20 a0 40 50 60 70 80 80 100

Tuna{day)

[ ~w—influent  —o—effiuent |

Fig. 7. Daily variation of T-P removal by the system.

4. 8 &

HAZE nd ooz AEA7l o 498 &
AEeA A2EE P g ARl g HEHS
ZAME A9 e 2 A8 Ath

) 70g/m’e] BAFEE AJ£3 RUN (o)X %7]
F]ux042m‘/m /dayell A G E FA] &g A=
&4 21979k 0. 17m*/mY/day7H A Fluxz} ol &
4 Udd, o] W JAE FrHE Fluxe 35H
2] gkokt}, o] % 35¢/m’e) BAXE ALEsle] 243}
FegE 27lH49 20% T AAEE g eict o
A AAEIE el ol < 97Ut 2RSS &
Ag 4= den FreFe] 7HsskAH.

2) H8E A9 §§ A TN FEF BdER
 CODecr 11.2~12 4mg/L, BOD 7.1~8 6mg/L &
vreRLt Tor%]-/v: F5 sl #ARlol 92.7~95.1%

W2 A 93.5%9 AAEE Holm U o %
A7bEA £33 TOC frE25 HdsEE 6.15mg/L
2 92.8%9 AAZLES Uehlot o]
|&& WEato] Aol g2l o)
P FASHH vwstge 455l
ZA 9] AHE EF 7hs st
) Aol &g 271 SS
Ao eA SSfrEd

po.

ENN
ETT;‘%

Z

N

oto rZL' M
¥ ml

v
2

=

294

7SS B 149 7mg/l, §&59 BT SS EEE
49mg/LZ 96.7% <] A2 &&= et

4) TNY A% 458 102 #E A% 41.1%,
20 & 4949 9/4 AAEE 4L F U
NH;-N9o| -5 wgo] d#glol 96.5%9 AA
24 WU olA Aitsirt F o] RS &
ATt Q19 ¢ RUN 3 47| 7Hg<t 57] 20
2 o] Ao o Qlo] BE Ante] A3
ato] AAEEA 1o} A A7} o] FolA A

2.4mg/LEA 49 9%9] AAE Jepich

o1

A
T

]
s

|

(e}

2
T

o2 (1988

oy oy

He
7

[ NS

FES ) #H

-448, §}

A4 EH -4%1 1993 ﬂ—?/l 2 o] 83 A

pp. 49456, 8227} -

A ‘ﬂﬂ‘% 9, (1996 Helq Aol & Alxw] ZIREZIEAN
g 3R HFER4, F533 Zled pp. 15~16,
1996

AN AEREle A, (1997),
welo] Bg AT, pp. 285-299.

6. Granvile H. Sewell, Biological process design for wastewater

—

o

_.
mﬂgaémi

°P° T A

2

e g4 2 Ads

treatment, pp. 131-217.

7.Jakob Murkes, Claes-Goran Carlsson (1988) Cross-flow
filtration theory and practice, John Wiley & Sons Ltd. 1-31.

8. Muhammad H. Al-Malack, G. K. Anderson, (1997) Crossflow
microfiltration with dynamic membranes, Wat. res. 31(8),
1969-1979

9. Ravipim Maythanukhraw (1995) Application of air
backflushing technique in membrane bioreactor, Asian
Institute of Technology Bangkok, Thailand, 1-2.

10. Sandeep Sethi, Mark R. Wiesner, Member, ASCE (1995)
Performance and cost modeling of ultrafiltration, Fournal of
environmental engneering, December, pp. 874-882.

11. Speth. T. F., Summer. R. S., and Gusses. A. M. (1988)
Nanofiltration foulants from a treatment surface water,
Environ. Sci. Technol., 32, pp. 3612-3617.



