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Operating Report on Membrane Filtration
Water Purification Plant
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A membrane filtration system applied to the water purification system with outlet design capacity of
883.4 m’/d in Hyogo Pref. to control cryptosporidium oosysts has started its supply since March 2000.
The filtered water maintains its turbidity at 0.05 degree or below, although the intake water widely
fluctuates in turbidity, exceeding 100 degree especially after rain. Relatively inexpensive in situ
cleaning was conducted semiannually, recovering the transmembrane differential pressure for steady
operation. The operating results reveals that opportune timing of chemical cleaning is anticipated with
the turbidity and accumulated quantity of raw water.
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Photo 1 Outside view of membrane filtration facility
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Table 1 Specification of equipment
Item Specification
Design filtration flow 883.4 m¥%d
Type of membrane Micro filtration (M F)
Nominal pore size 0.2 um

Material

Series

Total number of modules
Design flux

Effective membrane surface area
Type of filtration

Physical cleaning

Chemical cleaning

Organic (polypropylene)
2

60 (30/series)
1.0 m*/m%d
900 m* (15 m*module)
Dead end constant flow filtration
Gas backwashing (600 kPa)
In situ cleaning
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Normal operation

Back wash operation

Sweep operation
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Fig. 2 Model of the gas back washing mechanisum
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Photo 3 Chemical cleaning equipment
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Fig. 3 Change of turbidity of raw water

: hemial cleani
2 .
g 120 c.C c.cichemial cleaning
[=5
2_ 90
ic
g2 60
g
Z 30 ce
&
& 0 , \ ) !
0 100 200 300 200
[100/3/6) [Day] I

B4R REEOFEHEL

Fig. 4 Change of transmembrane pressure

®INT o

FAXIC, BEEEORHEL (A¥Y) 277,
JREFE X, EBAG 440 (200063 A6 H) @1
kPa BEA HLEL M E /R L, 2130 #%I213100
kPa FREIZE L7, FoEMERRED, FRIOER
7 ERMEMZRL, 193012, 100 kPa F2E105E
L7

AREAKIE, EEHE LS L TI00E EOEERE
RIRT DS o7, REEOEAM R AR
OOoNGPoT,

60 e Ty 7 HER

Vol. 45 No. 1 (2001,/8)




100 = Tusidity ofraw | 0
g water 4120 5
4 — 80 1 ~—4— Transmembrane 9 g
E % 60 pressure 1% & 5
:i = 40 F 60 g
E 20 | 130 E
2 o loa LWLILELEEL o TLILI, 2
14:00 22:00 6:00 14:00
['00/5/17) [Hour]

ESE JFAKEE L EETE OREREL
Fig. 5 Change of turbidity of raw water and transmembrane
pressure

T 15t
£
E oLy
» W
& 05}
0 . . . .
0 100 200 300 400
{00/3/6] [Day] ro1/4n1]
#6 FR O H 21

Fig. 6 Change of flux
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Table 2 Quality of chemical cleaning wastes
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Fig. 7 Change of recovery ratio
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Turbidity of filtrated water
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Fig. 8 Change of turbidity of filtrated water

Item } Units Alkali waste Acid waste
pH — >12.0 <2.00
Soluble iron mg/L 0.95 256
Soluble manganese mg/L <0.50 8.80
Aluminum mg/L 317 156
SS mg/L 11.0 9.00
Dissolved organic carbon mg/L 295 <10.0
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Table 3 Quality of chemical cleaning wastes

Item ‘ Units ‘ Alkali waste l Acid waste
pH — >12.0 <2.00
Total iron mg/L 1.09 12.2
Total manganese mg/L 0.23 491
Aluminum mg/L 125 119
SS mg/L 80.0 10.0
Dissolved organic carbon mg/L 153 24.7

FESXIZ, BEME (200045 A17H) O&#LRE
KEEOEALICH T 2 EEEORBEL T RT, I
DI B THEAKEEAEREMICR2BIC LR L,
100FELL FIE L TWA I LShh b s, BEEIE,
T—EE CP¥37kPa) 2R L, 2% LAIEER
oMoz, T, KEAEERBHKO H
FDICHLTHVHEXFEREFHL L2 &
B L OHEEREES RS REE I CEL TS I
2k 5, '

INHDZ LX) RESBRME, SEERCE
WTH, BELIEREPERTEX LT LHPRIETE

AR

B6EIC, EH (0¥ ORHELERT,
EHANE200045 3 A 6 HH 5 3 H15H £ Tk FH
0.4 m’fm’/d, 3 A16H 4520014 4 H21H F TIEF
#0.85 m*/m*/d THRE L TV B, EFHAATR 4 (21
MLTV50i, LEKEIZAELET, REEAHB
FREBEBOICEELEEL TR A2DTH 5,

£ 7 RICENEROFEAZILERT, BEAERMO
LRI 4992 % Th o 1o

55 8 UHEHEERNC & o THISE L72BL 5 ik B
FEORHZEL (HTFY) 277, EEME4®ELC

Vol. 45 No. 1 (2001,/8)

KPR SR 61




FE 2 EBABEILF 2005 T TH Y, FEKROKE
TENC & & FTRE L MBMEEE R L 72,

3. 2 EEEBTHE

AR T X912, EiRE P (20004 3 B 6
H2520014F 4 H21H), #PEIC 1 BOMEETH
aniEiF Z R L 7, EmvER Iy -5tk %
JRORERR & 120 AR, WRBRIC X AR RIER
a1 BRI L Lz, SO ORE, NPT
121E, 100kPa FREETH o IEEFE DS, EHERGY
WIOREET F CHE L 72,

G, WEEOYHEHTREEICRETES, BHE
WWERL, BEREOERA5IERITI b5,
FARIC, 20004E10H 5, 6 HIHEM L2350k
HOWE KPR AROKE SRR R T, T
BUfiKE, FREBI%H 28T, PikEREL G
L, BURTEXAZ EMMEFTE T,

3.3 EEEPEE

FEOMIC, EREHIT L (BEAEEHTL00 kPa 123E
L7z& &) OHBARERED 2 ) OBEREA BKE &,
FEARFEHEEZRT (BRI, hokiETH5b

8#2, 3FIZ, FNEFN2000410A5, 6H,
20014F 4 718, 19, 20H ICFEHMi L /- R L& Ok
HERIDMTRERZ R T, WY — 52X AT,
BHFERERFE (DOC) 25F 21295 mg/L, 153
mg/L EFENTV5hH, T RIINE LAY
B, BESNTVD I L bi b, BT L BTG Y s )
T, B, YU UBELETRT VA, ThiD ©oow o m e me T m o ¢ (

o432 - 4 B b AN AS - ShH
%i&gfégffizﬁ Ezigéti;fib; FOX FAEBELEEESBKEOBER

Fig. 9 Relation of turbidity of raw water and cumulative
KEICEITNAERY K, v~ VRSB quanity

C.C (MAC21) c.c:chemial cleaning

C.C(S
yd yow C.C (J river)

yd

Turbidity of raw water
[degree]
(3
=

B4R EEAKPHBIKDOKE SR (200041085, 6 H)
Table 4 Quality of neutralized effluent water of chemical cleaning
Ttem Units Alkali neutralized Acid neutralized Effluent standard
effluent water effluent water
pH — 6.9 6.9 58~86
COD mg/L 425 9.8 <160
BOD mg/L 6.4 <20 <160
SS mg/L 142 95 <200

5 xR KEMNHEE
Table 5 Analysis of water quality

Slow sand filtration Membrane filtration Water
ftem Units (11th Aug. 1999) (16th Aug. 2000) quality
Raw water | Filtrated water | Raw water | Filtrated water standards
Turbidity degree 0.8 <0.1 1.1 <0.1 <2
Color degree 6 1 7 1 <5
pH - 7.7 7.7 8.2 7.7 58~8.6
Potassium permanganate consumption | mg/L 5.6 2.8 5.3 3.0 <10
Nitrate nitrogen and Nitrite nitrogen | mg/L 0.38 0.45 0.21 0.29 <10
Total iron mg/L 0.12 <0.03 0.11 <0.03 <0.3
Total manganese mg/L 0.01 <0.001 0.007 <0.001 <0.05
General bacteria N/mL | 18 000 16 1200 0 <100
Total coliforms N/100mL | 11 000 0 13 000 0 Not detected
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