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1. Objectives.

Chlorine tolerance tests for Mini-modules were scheduled in the initial plan. Results of the
tolerance tests for chlorine conducted with flat sheet membranes showed that performance
variation of SWRO membranes were -deteriorated drastically in presence of chlorine in
seawater feed at concentration of 0.3 to 10 ppm. It was concluded that it will not be wise to
‘perform the chlorine tolerance test using the limited number of RO mini-module samples.
It was decided that chlorine tolerance test with mini-modules is to be canceled and only
turbidity tolerance test with mini-module to be performed. As no exact informations
concerning RO module tolerance for turbidity are available.

Long run to’leratic’e; test operation for turbidity ‘with .mini—modules was performed and
effects of turbidity on the performance of RO modules were measured. Turbid materials in
seawater were collected and analyzed to determine the composition,

2, Exé_erim_ental Methods

2.1 Experimental equip;hent:

Same-_equip_ment as iﬁ <chapter 7.2.2

?.2 . _Fé_éd:

' Pretreated seaw;te.r,ﬂS].)I.<;"3,pH:'._6..E.}, :continuo'usly subplied from SWCC pretreétment plant
23 Test Conditions:

Pressure:SﬁKg/cmZ, ‘Fecred ﬂuw':to' éach se.ries=. IOI;/:min.

24 Avalytinl mechods

| -same as'c}.lapter 7.1.5A .
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3. Experimental Results
231 Turbldity tolerance test operation data: =

'The result of the long run turbidity tolerance test operatmn for 4570 hours with Mmi—
module tester(l) is shown on Flg 1, Flg 2, Flg. 3 and Fig. 4.

3.2 An_alysis of raw seaWater, RO _feg:_d water, permeate a_nd‘concéhtrate,

Analysis data obtained was shown in chapter 7.1.5.-

3.3 -Analysis of seawater turbid méterialsac‘cuhmlated on Milli Pore Filter -~ - .~

Analysis data obtained was shown in chapter 7.1.5.
4. Discussion
Evaluation of Toray and Membrane:

Toray SU~-806 and Nitto Denko NTR 70SWC-S2 were operated continuously. - Membt'anés
were tested placing three elements of each membrane in a series of the two pérallel lines.
Fig. 1 and 2 are the plots of permeate flow vs time and conductivity vs time for three Toray
elements while Fig, 3 and 4 are the plot of permeate flow vs time and permeate conductlvity
vs time for three Nitto Denko elements, respectlvely. :

As expected, in both systems the highest permeate flow is obtained from" the lead element
followed by from second element and is the least permeate flow was obtained from the third
element. Moreover, the flow is substantially higher from the Toray system(compare Fig. 1
and 3). Again as expected, permeate conductivity is the highest for the product obtained
from the third element followed by that fmm the second element and is -the leéast for
permeate obtained from the lead element. This was the case for the Nitto Denko elements,
while unexpectedly the permeate from the Toray membrane lead element has higher
conductivity than that of the second element permeate(Flg 2), presumably due to their initial
charaeteristic and salt rejection behavior.  The Nitto Denko membrane tends to have a
higher salt rejection than that of the Toray SU 806(Fig. 2 and 4)which may partially explain
the lower permeate flow obtained from the Nitto Denko membranes,'as compared to the
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Toray membranes.

Result of the tést (feeding .pr'e-treated seéwaﬁter.(SDId pH-—G 8) to RO mini—‘module tester

contmuously) shows that SWRO membrane Toray and Nltto Denko can be operated for
more than §, 000 hours satlsfactorily usmg coagulation/fiitratlon pre—treatment,

S. _ Conclusion_ '

The product flow 'nb'iaine’d from Tor:iy SU-806 element is higher than that of Nitto Denko
NTR 708 SWC—SZ element at same operating conditions and same feed flow and feed quality,
reasonably due to high nominal surface area of Toray SU-806 (2.6 M?/element) compared to
Nitto Denko NTR 70SWC-S2 (1. 2M’/element). In order to conduct further lnvestlgatmn on
all the membranes, it lS necessary to obtain actual. membrane area/element as well as

_standard linear velocity. ~ However, Nltto_ Denko 70S SWC-S2 membrane have higher salt

rejection compared to Toray SU~806 under the same conditions.



(7.2.3)

.0

.20

+0

8’0

80

(AN 3

S e -

(ED/BY 95=ANSSAA ¥9=H4 ‘©2 1S UALYM VAS ‘SHTHES NI AONVHAV HOVE ST 'SINAWATY FTTHHL SNOLLIGNOD ISTL)
o (-edAy) 908 S swewmag wup 5T Asx0) |
WL SA MOL 3IBIMLISY ISa), uUEINOL AUpKENL, T Biy

nwﬂég

. '0ZL9 0T34 0829.0%09 00BY 0B9Y OZEY 08OV OYBE.O0GE: 0BEE OZLE 0GBZ OYOZ DOYZ 09X OZ6L 0AOL OYPL 00ZI 096 OTL 0BV ObE

w’ml*l_.éa

BIUKLOIY

Q

zZo

o

20

[

W/| MO} @RI



(1.2.3) .

WA 95=MANSSTUJ ‘$°9=Hd ‘£>10S YLLVM VIS ‘STMMAS NI ‘SINIWATI ITHHL 'SNOLLIANOD LSA.L

- (1-3d41) 908 NS ST YUY §°7 ABIOL)

aany, sA AJ1AIPUPUO)) ANeIWIIJ “JSIY, IPULIS[O Y, ANpPIgInT, Z "3 G 90: o

{Wa/sd) Aajlonpuo? aEawiad

0290259 0829 DYOS 008Y 099 OZEL OBOF OGBS O09E DIEE OZLE 0BBZ DYEZ 0DVEZ 09IZ OZ6) 089L Ovbl 00ZL 086 OTL OBV 0K
o : : o
‘e «l_l b
SIURUO[
00z 00z
oob | oov
009 80_.
008 008
000"t { 000t
00z's E o




(7.2.3)

0

o

A

. QB 9S=TUNSSTUL ‘F9=H ‘>1dS a391 ‘SATYAS NI nmu_z% ‘SENTWITE STUHL ‘SNOLLIANOD ISLD) -
7 (ZS-DMS SOL MIN SIHIWR[Y {OUL 7 ofuaq OMIN) |
L SmILSA Mol AeIuLISY ST UEIAOL ANPIGInY, ¢ Sig

0ZT.190T99 0BZ9 009 00BY 0OSY OZE® 080 GYBE O0DE DOEE OZLE 086Z 0WZ 00¥Z 0912 OZBL 089 ObbL OOZL- 096 0ZL 0BF 0T

SININIII

1o -

z0

£0 €0

(W) mo)) spausng

+0 +0

wo 50

a0 a0




(7.2.3)

U/ 9S=TUNSSHYL ‘8°9=H4 ‘©10S ATL ‘STMAS NI CIONVIEY ‘SINTWHTI ATAHL :SNOLLIANOD LSAL

(ZS-DMS-SOL YIN SJUIWALF YouY §°Z 0{uaq CINN)

s, sA AJIAIIONPUO)) BIWIIJ 53], URIIO L, ANPKINT, p "3
(SIDOH JAUILL

0Z.90Z99 0828 0POS OGS 09GF OZEY OBO¥ OYBE 0O9E UDEE OZIE 0BBZ OVBZ OOVZ 0OIZ DZ61 0891 O¥blL QOTL 096 OZL 08y O¥C
0 .

m.’ NVA r...

SLN3IW3T3

0os 7 3 i 008

woafsd AHAjPNpUDS @lEallled






	7. Study on Selection of RO Membrane for Hybrid System (RO-1)
	7.2 Experiment with RO Mini-Module(1)


