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New Trend of Water Purification Technology
— From sand to membrane —
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Modern water purification system has developed from slow filtration to rapid filtration in terms of
technology since the one in Yokohama City in 1887. The filtration media began to shift from sand to
membrane at the start of MAC 21 in 1991, a national project for development of membrane
technologies. Shinko Pantec participated in the commercialization of the membrane purification system
as a part of the project. In the subsequent ACT 21, achievements were made in submerged membrane
systems for large-scale plants, and rapid membrane filtration at doubled filtration velocity. In the new
project, e-WATER just started in 2002, a demonstration test is scheduled for development of
large-scale purification plants.
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Fig.1 Particle counts in treated water
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£ Media A (Efective Dia. 0.74 mm, Uniform Particle Coefficient 1.42)
O Media B (Efective Dia. 0.74 mm, Uniform Particle Coefficient 1.41)
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Fig. 2 Particle distribution of filter media
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Fig.3 Comparison of particle counts in treated water
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Fig.6 Operating data of submerged membrane filtration

N
(=

[N
<
T

Raw Water Turbidity (degree)
o

EBHZEPWERTES,

1.3 IRGBEABRBICLZBET I TDE
;4

FKDEABIZBNT, K777 ¥ 7 OER,
BT ORE L ERERTREFEEIEIS N, A0F
RTIIHEE»E MF) B, B4»8E (UF) K
B LU CHBERSOBERDVTE VT 2 58 (NF)
FEZ X BIJIKIERE A B Y AT LADRSS, EiFER
%_’i?&_tﬁ’)f;o

1.3.1 EEBESS U, HERE
LRHEWEE, SWEETSH 5 TRIFRKE
FARE LT, EETFTCNFEOEEABERY B
%oz, EBRBEEIZIE, 50Hz ORI CEZKE
MEACIRE 2 € 5 IRERE S GEE (BEE2S
) Bbbuni, KEEIZ, BLYESIELIILIC
£ Y ERE ORISR @ ODPER L, EER
HTDT7 79 v 7 ERESBMER I NL5ERE
FELTWwW3, EERIZO bW FKOEE, 9~
200 (SP39251), E260130.06~0.21cm® (F3
013 cm'l) THo72,

, FREJIERFAKD NF EEEAEICBI) 5
ﬁm%a BIEROMER % RT . RZHI00 kPa, [
=05 %, YRENNES/M inch 12 CEfEEREB I 2o
7oA R, FHIERRABHE % 1.4 m/m¥d LL_ET#800
hWiERCTE, BRE, BEEOFKENFEERAS
BTELI EWbholz, 5612, TRIIRHKAD
BE, 73 VEOBEENOHENRE T 7 ) TD
FRERERLZEDPHEESNTWD, REEBEOH
£THLHBEDOIEE% 0 ~ | inch D ZIRENEIZ BT S
BREAKPOT7 I VEOBRMBERLHIE LIER,

1/2 inch UL EOIRBIE DO BEIREN TIX, 7 I Y EMPE
HIZHEREET,
72, (X8)

R WA SN B 2 &b o

B B 2 RBEE»EEE (%)
Photo 2 Vibratory membrane filt-
ration unit (for reference)

Vol. 46 No. 2 (2003,2)

ik VA AR 5 E

35



.4 BELXBRE ORI E L TOEYSES B

D%

ARG IC BT HEELELAEIL, FARKEEIS
Lo TT VI =7 & RERERIEAE LIS HER
WZHbH, HREIBEGEKUHEE LTEAINLEY
5B OFORERKEFM LIS LITL o T
7 W EREFITE A SR C A ALERRERE & B - HERR 58
wEEEOBEINBRBE IO AL LTEYERS
# (BRF) %%, FLEREZBI ko7,

1. 4.1 FEBRTI Vb, FFEERE

EEET T M, BB R EKED
EEEAEEERE YT v PICRRE L7z, EBRNSR
& BFEKITENERRKTH S,

BREF DEARY AT A, TEZHREII v
A (BZE083mmX BEHSm), LBEHZER

\\

N
S} n
|’—

—_ n
T T

Corrected Membrane Filtration Flux
(m3/m?d, at 20 °C)
e
T

0

] 1
400 600 800

Filtration Time (h)
B 7 NFEE#ETOMERSERK

Fig.7 Corrected membrane filtration flux

1
0 200

Y7L yA (p4dmmX 5mmX/EFH2.0m)
EL7-ABEHR O BREE L, ZORIKRICEEEN
WEBRIZLOTHL, LTIV ML, BIKRIC
K& S0 DL - D B % BE RS I BRF OB TER %
B L7-aiisE (ERIEXGHRERE) %,
BEICE VAT LAEEROFE B %) 720D A
W ERE L/, BREEZEDABEEIZ240m/d & L,
VAT AEBETERELBRLVEAR-ATHLID
Ll HQIZEERTS Y M7 0 — %2R,
WERFERICELC, BEOEKEE (15~25
BE) kLT, BREALEKBERI1IEUTTH D,
80 h LL Lo A @ik As 2. 6 L7z, FIKE B HY50

BEx 2 5 R BRI B\ T b AL E 2 R S

Biological Rapid Filter

2.5

g
=3

Vibration Width:1 Inch

n

Vibration Width:1/2 Inch

-
o
T

Vibration Width:1/4 Inch

Corrected Membrane Filtration Flux
(m>3/m?/d, at 20 °C)

S
n

Vibration Width:Zero

0.0 . L L
0 40 60 80
Filtration Time (h)

8 FHILIE A BITH & IRENIE

Fig.8 Corrected membrane filtration flux and vibration

I
20 100

Rapid Mixing Tank

Coagulant

Raw Water T h
Slow Agitater fougi
Inclined
Tube
Support
Raw Water Tank Lagle)r

Simple Clarifier

9 AYERLBERT I |
Fig.9 Test flow for biological rapid filtration

Scouring Air

width
*_ Flushing Water
== >
Sand Filter

Backwash Pump

@ Treated Water Tank

Blower

36

FREH /S > T 7 R

Vol. 46 No. 2 (2003,/2)



5 ZETBRFLHEXKBEEIIIERBERLSLZ L
BTEZ, E5CWABORE CHRERME (FiEk
INY FIEAR mg/L) 2BI7%9 28T, B&ED
SRS S BB IZ00TENZ b, ZOHEDE
BERMERHERZ, BELKR WAHHY AT LADKFE
Bl irol,

BRF & &bl (BEEKUEELE TS V)
DOKREHEBZR0ICRT, 7TrE=THER, #,
YT IOV TIEIEREIRE L D BRF O 055
BREENZONTBY, EWUBEHRTHL LED
nas,

1.5 #KBHEKD V)T NZRY Iy LRl

PF =2

KREFEKFIREEERBR 2 )7 R AR V7 4
(77 1) PRALSE, BF, GRLELZE
DEWESEE XD 21og ULLEDERERDIZ LB P,
BT RICEEE LEKRBRN T ) 7 D IEERT 5
TENBEENE D, 7T POERBENTOE

[ Coagulation/settling in Demonstration Plant

[ BRF

<
=3

=3
=

[+
<

N
=3

Removal Ratio (%)
]
(=}

<

g &£ <

NH4-N

KMnO4
Uv260

TOC

B 10 KEOTHHEE

Fig. 10 Average removal ratio

Raw Water

Receiving 17_‘94'

Return Water

BIOMREEBI R, 7)) 7 2HEKLED S P
LT Ot ADOBE 4B %72,
L5 1 BFZEmE

BKBENO 2 ) 7 NOFERRE Y23V —T 3
Y LR 2EINIRT, RGO ) 7 Mgk
A5y DICHEL, 7u—ARVAFLEHRBLT
WBEKETIE, B18% D) T N ATEKIITE
HEEINDLHEETE D,

X5, ZOBFEEEE D &I1Z, 100000 m*/d #,
BOr7a—A RV AT LDEKEDr —ARY T4
EBIhol, PUKEEML D 7Y 7 2P L
BWYATFLA7U—%2FI2IIRT, ZJH—A NV A
T ADEE, BKBWNIZHA L) 7~ OKES
K — FhiciRR s Tipshiciti s, —E8
BEKIIZERERENE, 2212, BTy Vho
77 MEIIRALE, BK—F0 s ) 7 Mk
BIRALEL, GEEKTR D 2 ) T MIBEA0ELUT T
HITEIRBE L IERNTH 5 LR SN,

F72, OB, BERERLEIZI—-Y A
L= a vV AT LEEATAHZ L TRENOET
BHRPE LA NF—IZHFEGFTHIDEEZONS,
2. REFZ2ERBILEKFMERMAE

(e-Water) ?
2.1 EROEE-B®H

KEE L THEFCEDLS K] X, HEHEOKE
GRERRAYBR T AEELGERL o TWh, K
HTTHIR O KE Tid, LD T ALEK R REFEK
2RO PR LEKLELBI o T, &5
2, EFEOREMERERZ YT FAR) V7 AefbEE
YWEDKBFEKRNDRANL L, KEDEEMEE R

Well Dewatered Cake
117.94

Settling Tank (106.15

Concentration -
Tank 106.13

179 (002 ]
Supcrnatant Filtrate

- g Filter Cloth Rinse Wastewater
Discharge [%
Water Tank >

Rapid Filter 11.67

Dehydrator

Treated Water

Figures in [ show the counts of oocysts when the incoming oocysts are assumed 100.

X 11 KBERNOZ ) T OZE)

Fig. 11 Behavior of cryptosporidium oocysts in purification system

Vol. 46 No. 2 (2003.2)

WS Ty o Bk : 37



UV Irradiation

Raw Water - UV Irradiation

Return Water

Turbidity 20
4369 m’/d

Heating Unit [FFE -]

i Drying

Receiving Well

Heating
PAC 100 0060 m3/d Conc.Sludge 3%
Discharged Sludge 1% 2 856 kg-ds/d
95.2 m¥/d

2 856kg-ds/d
285.6 m¥/d

Concentration Heater

Tank

Settling Tank

Supernatant
190.4 m3/d

Rinse Wastewater Filtrate 88.1 m%/d

Dry Cake‘_L Drying Pelletizer‘,

Dewatered Cake

Filter Cloth Rinse Wastewater 2(}

Dehydrator

m3/d

Wastewater

4070 m3/d
Rapid Filter |——— >
l Tank
Treated Water
B 12 7)) 7 FAS BRI S X 5 A

Fig. 12 Cryptosporidium-proof wastewater treatment system

TH7200FED L\, TS OB, KEM
FICIEfRT &Y, FHZMEOKFIHLED ST
HEICLEOLNSILEL R L, 2, BRD
B Y 257 2BV, BUK, EKE EICr%
WOBHEHEHLTBY, HFREOIE»LLE
TR A UENEDH 5,

DX BKERRIIBWT, SBOKEIKRD
LENDBDIIEERKDOBIEDA TR, HERKMHE S
AT LR TROFHFBZRY, FII~OEFD
i, S5IIEEIRNF—RLRBEHREDOHIRE
CEIEFEOKBALICRI L VAT AREELTY
e THbB, 20004EEE I [AKEH R DM HE#E
R EODES (MERAR)| »SEfTrah, S0
Mo Bl b, S8107% &2 0 s E o FEAKE
IS U728 VAT ABEOEENE T > TWwb,
ZOLIBTEDD L, e-Water i¥, REBEERAE O
MAEBRICHNTTLEL % 5 EROEM, BFk%
D RICHEBN T & 2 HAMTH S % Big L T20024EF 5
520044 D 3 HEEKE N,

2. 2 HEFRE, HEBE

e-Water TIEL T IR A ERB I N5,

(1) REZEABEM ORI 5058

INBIREARETIE, $TCIRZ) SRS LTERE
HBEMPENTH A Z L PELELER, EHER~D
ERVIEFICETLTB Y, B, BERLET280
AT OIS @R THEET, b L RERTTH S,
Lo L, BEGKLELEATSLETDRWVIERY
B RKEFEKRERET AP - KEBEKREICBWT
i, 27U RIEE LT, EEABELEKOEE

0.1 (7)) 7 M EERHME) EEICIE, SEHO
BRIFEAN, ABPEEREOEHE chboickd i)
HIROER K2 ERIBES SV, & {18, BKIE,
BREERICIZEETH ), P - REBEEKETHE
HBDOEA#BE LIEDTW5E, $72, BEIHEST
LTWAKEKETIE, 27N, BR, BH #
SRR, & S IIEERIERY i & OXFE -
MInD720, FOEBKNBII—BHL(%>TET
Wb, ZY L7 ENS, BIFOBEEKLE LK
HEEMAEDLRISHREICEFETORRE L KD S
T\ 5,

R FE T, BEoRKEEI (50 000~200 000
m¥/d) BT HEMUEELRRL, LhEVWES
HOMR L EAKFMOBEEL M LS T 572012
[REBRBEEMOBBENE] *BZ %), BARKIC
BELANVEF ALV ERRETHY, £ 74T
DRI 72 BT HE O, BTt RR R
b ETHEKILEE, 5 WiE FETHEK— LB DR
5, FRBEAMEEY - VOEME, WS HEOR
BibE BT, S5I171F, IA N, AR—AR LT
BUIFAAr =21 v Mb, YATFLAEEOBEERE
#, LI L A5 L EEEREE Y AT LD
O % BT,

2) BARLEN—F VAT LADOERBICET

HERDEK Y AT L IFEBIICEES BEITRE
EEHOTWADNHIRTH 5, BA, BENEK, H
FEIERYRE, 7 7 MRS EICEEL TA
A EALEKOEEIEEBICHER L TV 5HEIK
BbE\, INHDOEKETIIBEFERMN Th % 8%

38 b E DAV AR 5 F -

Vol. 46 No. 2 (2003,/2)



B H 3 HinE# (MFR)
Photo 3 High-flux type MF membrane

EHR 4 RBEE2—
Photo 4 Large UF module

(UF &)

7 BED R EAERES 5 WCIIERDBES BFEIC

X0 B AEHI & FKLE O BRI REFE T h T
bo AW TR, ACT2IOBRRTH A [EHRHRLE
KB TFOEA] BIU [HEKLEOER=L] %
HMAEHLE =7 VI A7 5L LTORBHEAN
DEIFE BIET, TOYATFAOHRTIE, EHAEAN,
HGTEAGIE S AT A 7% & IT % Bl L 725y 72
IS AT 2 DBEADEZER LRAW G Rk#EILy AT
LDOFEAMEZE T BIET,
(3) ZKEAREFEICBTAEREMOME LI 25538
REARIBEOKEEMIZ & BTG, EEDILFWE
27T e EORFEEEBAEDIC & B KIFEE I
S LEEEEHRT A 2T, KEOEHRE DM
EVEEN TG, T2, BHEEFMO#EAL L I,
WAE, B, OA#iy, ALANF -z ELEDE
AL, BRSO NE TV ABIREEAT, &
WA % HOKLEE Y A T LICAEBRICEAT A5 2 &
*EE L, RELEHRENE, SHRRERAH, £

EHE 5 BRERHE MFE)
Photo 5 High density submerged MF membrane

RICH L BT ER L LD THDDTH S,
2. 3 e-Water |ZXt9 2 L+t DOEY) A

LTI, ZDe-Water IC()DKRBEL (2)DHE
KME S —F VY AT HIZBET 5, 8Bi2, [RE
BEEM ORI 1213, EEERL &0 THER
FIZE DA TS, Zhid, 585 ~10FEHDO%
TRAELY, BEERE L2V AT AICRY, S5 -
REBEDOIEA BRERVEINT b DL FRINET
DTH5,

P, Lo KBRS St OBEE AT 5,
KEEGAKIGICEAREEHT A6, $3 20K
BANR—Z, TAVF-HEVHEL LS, K,
IhSORMEICE, Btk LTEoERRE/L (5
m’m*d PLL), KEEEY 22— (125 mYEY 2—
V), REBEEY 2 - VOBTERILTORISEZE
2 TW5A,

(1) EimHEik

AR TS M (FHERE) WEhzRY 7y
fte=1y 5 (PVDF) =L, BEKRKIZHhTHLD
WHEREEATH L THERRILZTRBICLAZDDT
bhH, BEFAXNSHEBEEBNP I weESBARE
BRALTWS, (BEE3)

(2) KHEEY 22—

JEA B I3 B ERBRIB I CERE L - FEEE b v 0 — X TdH
5o BEVa—V1AKH0)OBEEREITI25m® &
RO T —RFEY 22— VORK25EDEETE %
BELTWh, COEEY 22—V EEFRIILEEA
WHRTH S, (BE4)

(3) ®FER(L (RIEE)

JE#E X PVDF Ta 1), RIEMNICELERT
BEET 2 (326m/EY 2—)V) RFET S,
Eim RIS I REeE 8 THhE, (BED)

Vol. 46 No. 2 (2003./2)

M TV 7 R 39



7 U

UHTIE, HARTRIOE LRI L 72K B %
FETAL-OOEFRER 70T =27 b MAC21
(19914EFE A & 3 H4F) WCEFEERRICEE L TRk,
B ELE MAC (19944EFEH & 3 #4E), ACT21,
e-Water & TPl FI2h 72 ) EKIEABFEMOBEE
CHLDFHATE TV D, BHOBKES EFERE DM
AEFEDI9BFEICE 1 EFHEMALTRSL, 208
b27TH (RRMLEEKE © #9515 000 m¥/d, 20024E11 3 #
) EEEICHEZTWE, RH5BIX, ZOUEOH

£, REWICEBNLBINTH Y, BARLEBIZBW
T, SHBTHRE2bDEEbNS, %k, 46
b HIKIEA EOWFFER FITEBAYICE Y AA TWL
ETH 5,

(&£ 3wk]

1) (B) ACEBNEIGEY > & — | BahEeg K B ST
7% (ACT21) BLRMEES, (2002)

2) (Bf) KREBMRFZE L > ¥ — | WBEREERALE K
MBSO KM B $ 5 34 TEE,  (2000)

T
g E A fi RIESERRER
BB
RHEER
8 2 FHE =
33

TEL 078 -232 - 8102
FAX 078 -232 - 8057
E-mail h.nishio@pantec.co.jp

40 LAV SRV E - ¢

Vol. 46 No. 2 (2003,2)



