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Major concerns for drinking water in Japan
and developing countries
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Example of Stage 3
Water quality (micro-pollutants) of tap water
In a city in China
BB 3 S 451 H B 5 ria B S 7K 7K 5 (18522 4)
Item Detected/total number | Concentration, ug/L
Iin B MTE B8 KEmMQg/L

All targets 58/830 10.9
ER T E AR

Pesticides 19/399 35
R

Unique detected chemicals (parentheses are concentrations, ug/L)

FiENEIE S (ESH R E, 1oll)

2-(Methylthio)-benzothiazol2-(BR f £ )- < H 12E144(1.3), Tris(2-chloroethyl) phosphate=(2-&Z
F)BEELEE (0.92), 2-Amino-6-nitrotoluene 2-& E-6-THE B 7 (0.92), Atrazine Ba4FHI;%(0.81),
4-Nitroaniline4-iEERIE (0.42), 2-Nitroaniline2-f3E % (0.32), 2,6-Dichloro-4-nitroaniline
2,6-— & -4-iHE AR (0.13)
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Countermeasures to 0
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Possible problems of the
conventional water supply: system
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Raw water—>{Water treatment facility Distribution network —>User
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Pollution by
various
substances and
microorganisms.

High-tech and big costs Users cannot
are required to produce a drink raw tap

safe and good-tasting water.
water that meet drinking

water standards.
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Consumption of tap water in Japan
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Because we drink only 2-3 liter a day, the 2-3 liter of water should be safe and
good-tasting. AR ENEBRRIRA2-3LK, XEKNIZEEHEK,

Most citizens do not think that it is wasteful to pay a lot of money for safe and
good-tasting water. XKZ#HERANERZHEWRRTE A EKHKTZ2—MIRER,




Price ofi water products in Japan
Bz 897K == an i 4

Water product Price

Tap water
B 3K

Ultra pure water 1.000Yen/m3 (g5/ms)
B 4EIK

180Yen/m3awz/ima)

Bottled water 150,000Yen/m3 (a5/m?
fR K

Sports drink 200,000Yen/m3 (g
EH R 5

Canned beer 550,000Yen/m3 (gx

W )




Changes In the way ofi thinking
4% A0 FE A
Until now

Water suppliers think to provide tap water that meets the quality of
WHO or the national standards.
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But

Since people drink only 2 liters a day, It IS enough that the 2 liters
should be safe and good-tasting.

BEARABRAIE2TIK, ARIUEX2F KL EHERELEZE B T .

Therefore

It Is not necessary to treat all' raw water to meet the water quality:
Sstandards.

=AW AR S ERRIFE IR E A A ZI TR K RIAR A o

EHRFIAcED | B3k, BESAZITREAIRAE,




Decentralized water treatment

system for drinking water
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Because people drink only 2 liter a day,
It Is enough that the 2 liter of water Is t

Raw water—
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Pollution by
various
substances and
microorganisms.
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drinking water
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Distribution network
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No effects of
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water distribution.
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Super-Aqua
Nanofiltration system

Nanofiltration system
Nanofiltration system

Nanofiltration system

User

Users can drink safe
and good-tasting
water.




In the case of Kitakyushu, Japan
VREPe| W) i)l

There are 2 water sources in Kitakyushu.

AL E B AIKTE

Since the quality of the raw water from one Is very bad, many
citizens complained about the quality of tap water even though it
meets the national standards.

EA—"1TKiERIKAEREZ, FTURELERIKEAZ] T EXRGE, E2R2HEAEEE
Bk IKHITKET,

\We focused on the fact that people drink only 2 — 3 liters a day.
HANRERISZEZNIBREIE2-3LK,

\We wanted to provide safe and good-tasting water at low cost.
BN ErEgiet Rz 2, 4vBem B ERAIK.

Development of a re-purification
system at the end of water supply




Target quality of drinking water
TRAKIEIT R

ltem Target value

Turbidity Less than 0.1

Color Less than 1

KMnO4 consumption Less than 1.0

Organic
' matter &
sulfate

TOC Less than 0.6

SO4% Less than 10 mg/L

Total hardness 30 - 50 mg/L

\ Minerals

EC 200 uS/cm

The values were decided by using various data about the taste of water.
FMABRKKEN SMBIERE X EHE




IHow! tor obtain target quality’ of

drinking water
aNqa] 7521 51 R IK B FE R 5

> 0 remove substances that cause bad-tasting

Organic matter, offensive odor substances, SO, ion,
etc

= ERAES A RIS BRI (BT, 3B SRR Al fi iR iR = <)

>Not to remove the substances that provide

good-taste, suchi as minerals
[REREER R E A SR OSMYE, 05 YR

Treatment system using nanofiltration




Membranes and thelr pore size
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Pore 10-8cm 10-"cm 10-cm 10-°cm 104cm

size 0.1nm 1nm 10nm 100nm lum
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& [ Nanofiltration (NF) ]ZW*H,JJE
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Outline of experiments
KO K2

> |_Laboeratory testing
~ Membrane selection
i gl e
+~ Removal test of musty odor substances and
pesticides
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> Pllot-scale testing
o Effects of pressure on recovery ratio
2 3 5% (Bl We 2= A 52 Bl
o« Removal test of musty edor substances and
arsenic under continuoeus operation

ESIRERAT T, BRI MRS Ry




Laboratory testing
KON ==y

Flat sheet membrane: @ 75mm

. . x i . Ve
Pesticides 5k &3] Effective membrane area: 32cmj4

| Circulating water: 4L/min
! l Running pressure: 6kgf/cm?

- - Test cell
Circulation e
tank ik
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Nanofilters used in the lab testing
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Rejection efficiency of organic matter
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Rejection efficiency of iInerganic Ions
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Final candidates of membrane
(2B 251 TE

ltem I E Bl B2 B3

Rejection
efficiency of
organic matter
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oS Good Good
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Filtration flux
e v Good Good
ERE

Membrane filtration flux of A2, A3, B1, B2, C3, C4 and C5 filters were 35L/m?/h.
lE#sA2, A3, B1, B2, C3, C4 F1C5 RUMELIEEE H35 L/m?/h,

Membrane filtration flux of others were a half of A2, A3, B1, B2, C3, C4 and C5 filters.
HeidERMIE L EEEEA2, A3, B1, B2, €3, C4 FIC5 BI—F,

Erom the results of rejection efficiencies of ions andl erganic matter and membrane
filtration flux, Werchese C3iand C4 filters.




Most suitable membrane for

good-tasting water
ERHIIKE B IR

Rejection efficiency

ltemIf B %
C3 C4

Total hardness Ei&EE 65

KMnO, consumptionKMnO4;H & 94 75
EC 2LiH 99 61

THMBEREWR 89 37
2-MIB 2-REF % EE 89
Geosmin Tig%
Pesticidessx ®5 (10) 90

Operating-pressure (L{Ex7) : 4kgf/cm? C4 satisfies the target
water quality.




Pilot-scale testing for the

decentralized treatment system
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