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Studies on Performance of Desalination Plant by

Reverse Osmosis System-[I

A Consideration of Pre-treatment System for Feed Water

on Small Fishing Boat

Hiroshi Matsushita, Toshihiro Ohyagi, Hiromichi Mikami,

Katsuyuki Koga, Mikio Yasunari, and Sumio Hikasa

It is necessary to maintain the appropriate operating condition and to perform the proper
pre-treatment for feed water in order to keep the performance of desalination plant by reverse
osmosis system for a long term. The chemical system using chemicals and the physical system
using filters are used generally as the pre-treatment for feed water. In order to test the effect
of these pre-treatment systems, the salinity concentration (TDS3) in desalted water, the fouling
index of raw water as the source of feed water (content of impurities in sea water) and the
fouling index of feed water (degree of elimination for impurities in sea water) were measured
at each sea area. It was found that the life time of module was extended by application of the
chemical pre-treatment for feed water in the early stage of the operation, and that the most
suitable filter should be selected according to the sea area in using the physical pre-treatment.
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Fig. 1. Flow diagram of desalination plant by reverse
0osmosis system.

: Feed water pump

: Chlorine generator

: 1st stage cartridge filter

: 2nd stage cartridge filter

: Flow meter for feed water

: High pressure pump

: Reverse osmosis module

: Flow meter for desalted water

: Chemical tank for the the pouring of chemicals

: Sampling for desalted water

: Sampling for feed water before cartridge filter

: Sampling for feed water after cartridge filter

: Sampling for concentrated sea water

: Pressure gauge

CIEEEERICRICICICICICIS)

BAFIEE C 1R74 V% 50 um* 85 %Ll E

* MR 2K7 4% 1 gm* 85 %LL
BERYT : 5m3/hX 600 m
fakR YT :5m3/hX 30 m
ERBEEE BB FIVIITITFFAYF

Rt - A5 > L & 316 (Ak)
IR R RITR T
EEKE CIMRERI 7O — X — Z 138 (HERELTEL)
D7 u— e VEERES FEG—S—S &
(A& 70—t i)
D BENREREM T Y 4 VRISEES CM
—20% (FREEEE T3E5)



ARG EE 3

BE (FIfE) :3IYRT - 74)%, Millipore {HHL
FUEE 0.45 4m, EEE 47 mm

RIS ST A=Y =T A —

2.2 EBEFHE

1 RB LUK LCROEBMEREERICHEE, £5KER
HAREIE, BEA0614E 5 A A HHEF 62 4F 8 A £ T 2453 IEf
Thhb, EEFIAD G 1255 B[, $72bb, iRs T,
WEHEFEEER AZER0.5A 25 1.0A) 2AVTRHEK
ROREERSH 0.1 ppmlle b & 912, REEZEEF -
U BEEA LT, 50 1198 M T, REHERT
MUY ADEAREL Uiz IO 5 KERIEAARD SN
7 A ZE BB ORTEES L O S HBEHTEB L7,

8 6 REBRGIMIZ, BA63ELALOERTENAE
T 2417 W Th 5, EERBAED HFEK ORI L LT,
LFBMIEIIITHT., H— b vy V74T 12X BHHE
WD H%FT 5720 T DH 6 RERI BALIE, S T
WERET, 4> FEEEEB & O HRER CER L7,

MERICH 25 TiZ, EEOEGIEICHY, F5KE
BCIEAKEN—BICRH L), TV 2—VAOES
EOTrOHFATREL, %6 XERTIEEKENE
BV NEWDT, AOET#ITT—EICGkE L GEER L7,

EMORE, B, BRIEEES L OEEBKEOFHIIZ
ABMITEIC1I B 6E, HEOFHNIZ 1A 1 EEH (14 #)
14T 572

FEBKE Fig. LITRLZEHIE, BV 2 —IVIHOICER
F7a—x2—% @ CeHll L7z,

Wik (&BRERSTEL, L% TDS &t 5)
K, RS X OB D BRI A 5 kA1
L hRDIz, Ti

Kk B & UK DA

TDS;.2=0.739 - EC—4207.5
EBKDEE (EC>100 4S/cm)
TDS3=0.633 - EC—63.3
EC EBEXREEE (S/em)
TDS; - #7KDIES IR (ppm)
TDS; - IBAEHEK DR RRE (ppm)
TDS; © EBKDIE I (ppm)

HARDWEBRHROEBE (FIE) & Fig. 1 IZRLZD,
@ OFAOPLFHAETRML, KOEFETRD2,

BELL7-30K 201 %2.1 kgf/em> CHEIEHAL, I UET -
T4y Ay, TTHEREREEAEEFEL 2S5

B8, %500 ml WOBICET AR EEHIL, kR
D3ROz,

1 To
FI= 5 T ) X100

To : MERIMED 5500 ml HBICET HEER (sec)
Tis : 1554755500 ml JEBICET B (sec)

X(1—

3 RBER

518 LU 6 REBRIZBITBHAERE (1), TV 2—
WVIES (P), #EiBAE (Qpr) B & OEBKIESERE (TDSs)
DEALE Fig. 2 1R L7z, 72721, TOED (c¢) TRY
Qpr WHIEEBKE (Q) #EERE 25 CIEIE L7-ES
K& (Qus) %, ERICHVEY 2 —VEHOFEETDH
% 47 kgt/em? % F:#E ) (Pg) & LTIBIEL7ZEBEKET,
KRN L KD,

(APg—A 7 )« Qs

Qer=""(AP_a )
AP I ED 2 — VDMK LEBK E DRETIE
(kgf/cm?)
Am P EY 2 VDMK EBBKEDBRBEE
(kgf/cm?)
APy I EY 2 — VADIKOEEIET] (47 kgf/cm?)
LEBKEDEIE (kgf/cm?)
Qzs : #ATKIREE2S TIIBIT BEBKE (m3/day)
Qzs=E - Q
Q :HlEEEkE (m3/day)
E :REERIEREY
E=1.0228"% (1< 257C)
E=1.0227"% (t225C)
tAAUKIREE ()

KREETIE, BROEE,S bu—V (K5]1%) B
WSS, 74 - v BRSO BRI S I E
W TORMNEOKRFE (D, BAREEBORTFEE
BET5), BEPSNTAHBIIPTTORMESOKFE
(D, BAEEERET5), BYTEBLIUA v FiE
BERHHEIZ 72 5 ZEH COBKDENDIEE % FIELH
WCHAE Lz, ZORER% Fig. 3 IR Lz, £/, 0
HWRDHERD FIfEE, 71— 1Y v V7 4 V% THEELHE
KO FUEZ, B % HAVWT Fig. 4 IR L7,



t(c)

10

TDS3 (ppm)
n
8

BT kK- Sk E R B

(a)

(d)

0 400 800 1200 1600 2000 2400

H (hour)

P (kgf /cn?)

>

day)

<

Qpr (m®

© ©

TDS3 (ppm)

g
T

S
&
I

&8 8
T

12
1

=)

0 400 800 1200 1600 2000 2400
H (hour)

Fig. 2. Relation between the various experimental results
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and the time elapsed.
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let of module
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Salinity concentration(total dissolved

solid) in desalted water
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Fig. 3. Distribution of the fouling index(FI) at each sea area.
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Fig. 5. Relation between the membrane permiability
coefficient for water(A) and the time elapsed.
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Fig. 6. Relation between the coefficient of desalination
and the time elapsed.
(1) : 5th experiment
(2) : 6th experiment
B : Desalination coefficient
Kg : Coefficient of velocity that the membrane is

damaged
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