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Comparison of Filtrate Quality to Select the Optimum Membrane
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Abstract

This study was conducted to investigate how the pore sizes of MF and UF mem-
branes affected the removal efficiencies. The experimental results were compared
with those obtained from the existing sand filter to select the optimum membrane.
Turbidity of the raw water was adjusted to 10, 30, 50, 100, and 200NTU. The
removal efficiencies of the turbidity and SS were nearly 100% for all membranes
applied. Not much differences in the removal efficiencies of dissolved organics were
also found. Thus, MF membrane with pore size 0.1um was selected to obtain satisfac-
tory removal efficiencies of turbidity and bacteria. Permeable flux was also consid-
ered.

The 0.1um MF membrane system was operated in the treatment plant to compare
the results with those cbtained from the existing sand filter. Turbidity, SS, KMnO,
consumption, and number of coliform were chosen to be compared. Because there
were not much differencies in the quality of the treated water, the existing coagula-
tion-sedimentation- filtration process might be replaced and upgraded by simpler
membrane process.

o fa] B3, aelxm o4y A9 AAR

1. A = 2 7t 718 g #F2 AY. 53, ¥4 A

2§ FHome uhiE WAL 2F¢ o

olml AMW FAHe 7Yz 2 AL ATFAEC oA, FFEE FUSHA FAY &
AF Wz e e Wy deg ndE  Fo FAATET gt FH| e
2l 7159 AdE deol #£39 £F fU1E. A, A2 {9 FH HFAE EFE
o gt 2 nyA, dFd F w2 A

S A S A 45e Uehd # doke o) FE9d %
e ié‘&ﬂtﬂﬂﬂ EE.—%E}E'.]- E}ll],EJ.E}, 4)
reQlaoetn 9733 o) Jey Eelee] 370 HokA@ FAl A

—=102-



12 4% 315

Faoxel g HHEed 43 & A8 3 va

MAE - AU WS BT

A 7led dA Ede F5 RolA L AA &
&5 AlgsiA|w Addizez F3ide] 2oz
E B4R ©d g AlxEte e A
gle ol e 7l&deozv ZAAHoz T2
Aefolt), wala Mo urEe] AlAgd ¥
Lo Az FAHIL] ¥ HFHo|a,
ey Eeotel wlE Ty £z £3AE
AEgozA HAHe Faugs AAHFE 7
3l7] g3l AAH R F£2dF HEe Al2"
dlA AASE HEDN F&o A FH
A A= 82 WEgs dx ged ¢t
}.

E d7e FUe 55 didezd 35
o9} L EAE A7 A 7IxFHYU A
28 337 93d, 48 A FAY &
M3l Bajgte] FAYEE A EES ¥of
By 71&e] RoHE AR Al vmE
o BozM 713 HAEFE EelgE HB e
AgE P, =3, AEYgES fF A2H
o2 §Fwd 0.1um FLojzet Al 28] E A
Aol A 1 F3gel Rao s
e}e] A& vlwdte] Bt}

2. Y 4dY % X

2.1 224 £ 4

¢ AL gl B 94F5E AR S
AyAe] AAd A gx 3NTU, SS 4mg/<l
A58 TR A2glog AV FHEd ¥
%= 10, 30, 50, 100. 200(NTU)e2 =A%
¥ Alesidc. 2aoe By #EAbF 5% 10
gk 309k, 100%te] e @%@} pore size
0.05um, 0.1pm, 0.22um2] FUAH=E A}

£atdict ® 1S 29 ALEg By F
A2 AA-E el FHol

Aol =@ wekA ZhZre] HEWHEA
Sterlizing Stainless 90mm Filter Holderel| &
2lutg 5 Dispensing Pressure Vesselsol| &
fdsles HFE AY ¥e F, ¥y 239
3 Ae] HAZEEE TSI F3 A 7t~
2 48& 2~4kgfiem?2 HA &AM ©A 7
o sl Y942 28 HHZA 18X
2 ZAeHM AYHE e

2.2 3TF0Me] AdE FX

A FAAe FUAAFTHEFHC] JMEIER
A, AP o2REH HHE 29
7 FI< FUEZY AZHE level sensor
g Ao 43T FHU7F HEF Y. &
He el d4ddE ST ot dF
Fo] FH5E FdANe WHeE FHENY,
FdH BAAE wEHoeR FIYY F U=E
PLCAlo| & 3}t 53], FAA a2t JF
g 7l E 22 AHE UEoAF7] fldA
Solenoid valveg 2t3} U HZT Aleo]o A5}
2 AR g F5E dAso. 44
A e e o e, o3

H 2 Yoo Alck

g = = 3
R el e
a e gy FFAY
pore size 0. 1um
FE 4HA 0.5m?
7 280um
27 350um

21, B9 34 QA

MF (materials)

UF {materials)

0.22um (Mixed Cellulose Acetate and Nitrate)

0.10um {Mixed Cellulose Acetate and Nitrate)
0.05um (Mixed Cellulose Acetate and Nitrate)

1MDalton(Regenerated Cellulose)
300KDalton(Regenerated Cellulose)
100KDalton({Regenerated Cellulose)
S50KDalton{Poly Sulfone)

—103—



12 4E& B 1M

Kl T AGH S

1998. 1

B 3 3 ¥4 44

H] 2

F— o9 54 4
B NTU 771844
S8 mg/l  #2]9 fod 2]y
TOC mg/l 7|7 2N
b A F{KMnOy) mg/ A3

2 g M B oy

TOC(mg/|

HAE dAEeN 2 EEE A E
Dead-End Filtration 4] & Al&38l9ch, 3
43 Az 7l Fod EY ¢l FA(-
60kPa)o) =g3lH fluxsl ZAHDZ o A
FE AdAEo. E 29 AgEoz AEH
Ealute AlgE JYehiRic

2.3 T3 &3 4y
g dFoMe BIIFE AlREe A4
e] 4% st FE&RYAdRA 9 FEF,
Je2n HERLE dAes s, HERF
9} FERY AR FEFE FYF A7)
A, 53], GAI2=2 108 o1, 28
A (MNP X))o ez 457 ofEd
G2 AXNAL 28 5 FE29A go
o2 MAAFYFE 58 HHeR AqFLFE EiH9
sl B 3o £ ATl AL =3

+d ¥HE Jehfict.

3. &fd dnt % 1E
3.1 834 Fu &

ALgg MF, UF9}E dln HEF 43 ©
T gx 2 589 AAE] 100% 7}7te] e
Ho. 2y, £EF7IEe A fde FHds
9] TOCE o] &% &M 93d {71E AA
SHA A o e G Fooduiotn FUA
et Zte] & Aol & Vel A= @shth. §e
qEete FR2olc=el nEA K71Be FAA
thdel7] wWFoll HEo| AFEF FeloHete
THEAZE 23E Addnet Boe ¥

10

D Raw
T |MMF o220
O MF 0.1

O MF 0.05

E L —

E =

10 30 50 100 200
Turbicity

J8 1. MF%e] 37348 TOC A4 A

10
(ORaw
g\ EUFiMDa |
OUF 300KDa
OUF 100KDa
S 6 - ~| M UF 50KDa |
£
S
- 4 |
E —_—
0
10 30 50 100 200
Turbicity

a8 2. UFey 374% TOC A|A

A EFL {718 AAFE Jed FHolgtxn 4
BatHA T SAte)l s YEUA] st TS
Iotg F2ol= H{EEAE EE ATz A
AAE  glen, B3I PAx BELAHOR H
H AAE & depz FEH A7 2 @
-9 AAY w2 Filuxe] H$EHE SEE
3l A HETE ol &8 daAdE gEY Al
Bl uig HEGE A A} FAl 75
%2 FigE 92 & e FAYduE o
£33l Zlo] gd9dicn #aHEAG, daaby
AgGEae A, dubd el HHFP A 2
g1 FET Ffluxe] R E 3128l pore
gize 0. 1yme] FLAAtg APt E£FF
dEFE FHES Hul2 AHsr] 4T Al
el side] HYF 7Y & SHFHT FE
ot A & 7R e SZA(Hollowfiber) &

—104—



HI12% H1R

Frdeld ARG S S8 £ v

Mt E - H4Y - Y- B8

g¢ MFsct 29 13 2= MFus UFe}
o) =AW Ado) o g TOC AA that Az}
g vehd Aol

3.2 §x2 552 H A

Q%5 (F43)e £2& 17~20C2H A9
Wetx] ekgton pHE 7.5~7.8% #4854
. gxs} SSE W% B39 AA% NE2A
273 st

Q49 gEx AYsd © 4.0~4.8NTU,
29EYYE SONTU o4& vehpglen),
27 - AQ - 49 GEE (0. INTU, 35
}4e BEE ¢ 0.2NTUS A 27
98.7~98.9%. 97.5~99.9%¢ AAHEES
uged, nEHEURAE HAAS olaziA
Z 5& AARES #A8E o] Eyejan
2 4+ g, SSE 44N gwyo=z
6.5~25mgLy o, 3 - AR - A Te)A
o BtEsdA RE AA s

mebd, 0.1pm FFALE 742 FUedn
Azde $HAE A7k gHdE gL A
AQEE IS0 BYHYS.

3.3 KMnO4 Z=d|2}
| E 4t KMnO, &v|%e Z3E Jehd 2
olt}, o] A BW, FEHFo|Me e

A&l €3 -3A - Ao e AR
ot 232 @A Jdstery R
KMnOA4:H| &2 &3 Aa] gle]l 0.1pm FFA
E 717 9d YoIvie g s dmH urEgul
g A3 g BEves AE 4 + dg. 94EI
o] Ha AMAEL 7] 68%NA HAzeoz
718l 304 Fele 81.5%717) A4dde
o, olg{g AZE Yehdle AL Eeg gto] of
LAEe 292 4ol AHr Hel 2F9 #
W EAS 9F gk Feo] A= (. 1um
o] FYF3E2e AHedr] o3 $ KMnO,
2 e ff E2o] AAHUY B2 Ao
2 gddn.

3.4 CHETZe HHAH

dutxog 2 AYdM ALeE 0.1ume] 9t
& A4 oBHoZE YATS EF A A
g+ 9de Aoz B 4 ded, AAgx &
o] BRoAM plYEc] BHYY F= o
o, ALY E BE 90% H+EUE A=
2 FAEYAEYG & [dAE g4 Fi5d
Udeld g dde RE 5o Folof Fir},

H 55 &4 Azt g i3 A A&
o A5 Yeld ZHeg otEaifere
A H&ol % =:A Jeldd. olEg Ay
Auz BH LEINFMe dAE AALE

B4 45 FT), 3 AW - ARF, 4535 KMnOy v &
—_—— — m——_———

23 di4s o IHA] ZHE) 7FEAIZ 10Y 7FEAIZE 20Y 7bE A7 30

0¥ 5.7 6.0 6.7

=5 5 6.1 6.5 7.0
(23 ) 10% 6.3 6.3 7.2
15% 6.0 6.3 6.9

0E 1.8 1.7 1.4

55 1.5 1.5 1.3

ot & 3} 10% 1.5 1.3 1.3
158 1.6 1.5 1.1

HaAHEE 72.4% 75.9% 81.5%
3 - HA - A5 $£34: (0.05~0.3mg/L
H] 32

230 - AA - Ashse] AAXE: 95-99%




B 12 % 1 Sl I AR i 1998. 1
E5 Q95(34%) $4- 04 cdue, oEasel diAFECHE 10, 20, 30Y)
H] 12 QA4 i =ty A
TA] ZH( B %)
AHEAIZHD) AR ' (7} /mL] % % (7)/mL) Wk
0 460 2 99 5
10 5 480 1 99 7
10 500 0 100
15 480 0 100
0 530 1 99.8
20 5 hzd 1 99 8
10 546 0 100
15 502 0 100
0 T45 0 100
20 5 753 0 100
10 722 0 100
15 733 0 100
Mo oz 27 - AA - clzpie) AALEH dBEE

99 5~99.7%(2~471/mL)

g 7lAle2, godate] i A A HE ¥
& tHAd e BAERYgn 4z 5 e, 4
2hA] AA FAH =YA diAde] & AA
Hale o dubzoez Jdia 2Eo FH
glofl oz A FPAeZ HH 34 7]
% Rer BAT =3 10Y HFPez =3
g A, Al A&o] Y Fod AoA
KMnO, 2M|33 oj3trix|2 9tg3Hd 8F &
Zo] BAo] qATFFe A YEE vHZ
£ < + .

3.5 04T} X{Be| £X

KMnO, A¥|@3} ciztde) #7go 372
2Ae Axyd me 224 Aese
o # 99t oA WY shiRey &
dEA S0 &g wa FHHAY T
zfo}x) 7] wWZolatm Mzhs|olct ohapa ot
AM cBAee fuste B W 2L
AASc 2 A% 39 3% 2ol 66%7}
cakeZo| o0 geld, 718, FER &4
2 oz Ao BFEslu ULE ¢ & UK
o,

=3 wyle AN o3 AP(AF AP

o
A&

2 Z2FEAL) @ ARG BEE A v
A @ 2Ex2 9 E 7ARe] 2. @ Aot
Jdrr}EECR 4F AFE & F oAH
o2 (@ EDTAZ <%F A3 3l ztzie A
AZ opa wojch g3 AP Y9 4 o
& 7}7} cakeZol 2§ o Mg, gelFol o
g oo M3 Uy HA F F71E 97 o
o g, aEln 85 AEd % oA A
olgbz zrFskdch. v ztziel E A o
P AR 9 AF BHL dAsA XA
3 oot HA o3 HFgFeM AAde= HE

Hose

o

Ocharcal cering|
(BELAA |

a7 3. 43 g EXxE

—106—



wml12E& B 1MW

ArAeld AT AP E H +£32 va

AT HAYY - HEF - BRF

2hg Uehd zlolzz KMnO, 4833 oz
Fo AALo AV £HE Asgel uhet
234 43 o7t o= ¥Ee o A
o] o3 AAAE 23R Fou caked
of 9§ o33 Age vlgo] AHoZ EO
o2 71 & 4% vHE Aolgtx AlREYH.

4. 4 £

1) B3 ¥xe 55k 109, 30%F, 10099
g e)od B uta}t pore size 0.05um, 0, 1lum,
0.22ume] AU v HEF A =
= gx 2 SSo| A A& ALY 100% 7t7t
& 23 A8 5SS Yeud.

2) 8287|189 A$de Fis9 TOCE
ol £ HA 23H {KF7IE AA FHelAM
ghelodputal AUodHuile] & zolE UE
WAl & @t

3) g2} SSeo] AA &S YA flo
HE gda AlAEglie gz 2 AA AT
B9},

4) KMnO, sv|3e AA A&EL &3 -3
Ao AlAgHn voy AW zeghe]
AA A& A3 A 7|e] AHSIEAM A
A Ege AaHn A FE nHIE, HA
§ & A £9loz wEyFg iy £AL
AL F AUte AL ¢ + U

5) dAFY AA BAEE 99.8~100% 24
otod gho| M 2] o el old ¥ GHA] ¢
A9, e gke o ez Qldto
otE oA 2kzte] AlA E&e dFel dE

3E & & U

6) A Age| FTEEF HETF Z, cakeF
o g oA Ago| &F 66%= 71 EIH
gel®, #7188, 8579 €42 A3 A¥o
¥tz A€ € + ddd. mekA o3t
4 Fo| HAEe] AFdes AL cakeFd
o]t g ¥o| 717 ol n AFRET}

ATEH

1, ERT, HHE 278K "WEEEAR Ry
PRAMGRIRIC L 2%, KRl 14 ARU7
Iy O, KiEBEMIE, Vol 60, No, 3.
pp.13-18 (1991. 3)

2. HEBHT, HHEHR " "WoM FREE UM
AN BERT, 834ty A, A4
%, pp.16-22 (1993. 9)

3. Chudacek M.W. and Fane A.G.(1983): “The
dynamics of polarization in unstirred and stirred
ultrafiltration”, J. of Membrane Science, 21,
pp.145~160,

4. Mgy f: "FRKER~OBEFRHEEGONA LR
", 7Kil, Vol . 37. No.1. pp.4—~14.

5. Massoud Pirbazari et al.: “MF-PAC for Treating
Waters Contaminated with Natural and
Synthetic Organics”, J AWWA, Dec., 1992,
pp.95~103.

6. BER " "BABHEME FAKRE" TEAK
No, 389, pp.6~16.

7. RS "MehoRsBSE | KRHEHRE,
Vol. 13, No.2, pp.2~T.

8. MHEK_: "MAHBHEC X 5 EAKBOREKRE
AGHB LS, F5O%E4M, pp.10-18.

9. &M% "BoMSAOEEC TS REAEIDKI &
M55 . 1944, ER AP LRArE.

—-107—



