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Application of Microfiltration to
Drinking Water Treatment
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Most Japanese water purification plants were constructed before the 1960’s and they need

renovation or reconstruction in the near future. Membrane filtration such as micro- and

ultrafiltration is a promising technology to replace the conventional technology of coagulation,

sedimentation and sand filtration because it has many advantages.

A national research project “Membrane Aqua Century 21 (MAC21)” was carried out for three

years beginning in the fiscal year 1991 by The Water Purification Process Association on

the initiative of The Ministry of Health and Welfare.

SHINKO PANTEC participated in the pilot test of this project two times (2nd run: January ¢
1993~ July 1993 and 3rd run: September 1993~March 1994), using the hollow fiber type MF

membrane system and the rotary flat sheet UF membrane system.
This paper introduces the results obtained through this project.
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Fig. 1 SP-MEMCOR standard schematic flow diagram.
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Table 1 Standard specifications (SP-MEMCOR)

Type of membrane Microfiltration (MF)

Material Organic (polypropylene)

Pore size 0.2 ym

External pressure type hollow
fiber membrane

Type of module

Membrane surface area 15m?2 per module

System of filtration Dead end constant flow filtration

System of physical cleaning | Air back washing
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Photo. 1 Microfiltration equipment (membrane surface area :
300m2) (The Bendeela Pondage site, Kangaroo
Valley, Australia).
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Photo. 2 Hollow fiber module (membrane surface area ; 15 m2)
(left) and housing (right).
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Table 2 Factors of membrane and operation of MAC21
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Fig. 3 Schematic flow diagram of MAC21.
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Photo. 3 Microfiltration equipment for MAC21
(membrane surface area: 20 m?2).
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Table 3 Quality of chemical cleaning wastes

Parameter Acid waste |Alkali waste
pH = 1.9 13.4
SS (mg/L) 730 67
VSS (mg/L) 15;5 N 777?
Turbidity (unit) 140 70
boc ey | 10 | 0
%Toterxl iron (mg/L) i 16 3.6
Totalv manganes;z (mg/L) 65 4.3
l@num - (mg)L) I 170 ‘ 70
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®4xm z 5)@%% 3 BRI SR 51 S T3 Parameter Raw water | Filtrated water | Removal ratio

Table 4 ’ZI:; arris;u;trdofrl;:nosntamimant removal in Turbi(??ty - i‘fnit) l?f*i B 700 100 ) 707/0777
Color (unit) 12 3 73.1%
Pér;;ngane;te value (mg/L) 6.7 2.6 61.7%
Ez60, 50 mm cell (=) 0.150 77071720 B 197;; B
Ammonia nitr;;en (mg/Lﬁ 0.23 0.17 25.1%
Total ;anganese (mé/L) | 6. 049 0. 017 64.4%
Totél iron 7 (mg/L) 0.79 B 0.01 7 98 ; %
Aiﬁx}linum , W(mg/L) | ;) 697 B 6. 04 794 9%
’ITH;/IFP (mg/L) - 0. 040 0. 026 34.7%

hE UTEHI8%, HK99.9% & BWENERES NI,
4. 3. 2 BRYEOBEMRE (MFR)

AMF OB EOREMREE LT, B8 BTk
R, 889 R AEkEE, BI0RCKIBER, $11
B —iel, F12Rck~y 7y, B3Rk 7 v ==7
PR, HURCHE TRIEER (SEMER) ROE4
RICHZINEER OB ERY R,

#F2H, HIBCHTH MFED HHKEBE HA59
B, BN3EFHI8ETH -7, HEABKEBEILHEC
0.0ETHY, RBETNERITH Z L lkiz, BELS
DB TH 2 ABHEE, —RAEICOWTH 100 %k
ENARETH -7z %72, ZOBERSO R BEL
T, BerAyBA Y v AEBERIL6L.TSRESR, U
a2 g HEREEE34. T BiREI NI,

Fiz, kAR Rs S, kT CrfR0.1~10 pm)
ik, Bk 3.5x107~9.6 x 105{8/me, ERELEIK 8.6 x

108~3.6x 106 f/me, W A:E7K 2.2%x108~9,6 x 104 &/
mg, MEAEKL, 0x104~3.3% 103 /ML TH - f=, kL
FOBRFCE LT, GBELE - W5EC T 2SO E
RIMEAFRD BTz,

Bk~ v ry, 7 v e=7WERBZORBMERSCD
WCERAEBR CIEBR BRIk AW L b b, BIZ
YH I DNTIE, F2H, 8 3HEERRICK ey
v 7Y v FEIHABEIDW, FEAMEKD < v v P& A 0.01
mg/L CHRFEKESRE BEE) %8z EHE 4ETH -
Too BT, WEYE~ > vid, BB CIRBREKE
EHH B A UTRE L/ iaaHsk oo, fhoil
H (B ERIGIED) PR LA EY R 7 4 LB L
AN
4, 3. 3 EOUEEE L BERASEKE S OBE

FEOIRIKC, H2H, 3 HIETHERIC S\ TMF R
DEME U I EEPEEEOTR, BABEEEY ) OREKR

32

TSR/ Y 7 v 7 Bl

Vol. 38 No. 8 (1994/12)



200 T T T T
¢
. 1508 B
8
E:fc 100 h
< T~
5] e e— .
501 - - ~
2nd run 3rd run
i) L ) L |
0 100 200 300 400 500
Dav
#15 e (MF IR

Fig. 15 Elongation percentage (MF).
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Table 5 Flux and cumulative quantity of filtrated water (MF)
Flux Cumulative
Testi 1od . antity
esting perio (m3 /m2/d) (qrggr}x;?})
’93.1.18~"93.3.31(for 72 days) 1.7 90.8
'93.4.1 ~’93.7.20(for 108 days) 1.7 125.1
’93.9.8 ~’93.11.29(for 82 days) 1.7 106
Average } 1.7 107
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