9 2.2 l(Membrane Journal)

Vol. 30 No. 3 June, 2020, 190-199 Brint ISSN: 12960088

Online ISSN: 2288—7253
DOI: https://doi.org/10.14579/MEMBRANE_JOURNAL.2020.30.3.190

K-water 79 Eo]&d+4
(202014 4€ 13¥ A< 20204 6¥ 8Y 4, 20201 62 18Y A=)

Impact Analysis of Water Blending to Reverse Osmosis Desalination Process

Jihye Kim, Hyung Jin Park, Kyung-Hyuk Lee, Boungsu Kwon, Soonbuhm Kwon, and Jae-Lim Lim"

Water Works Research Center, K-water Research Institute, 1689 beon-gil 125, Yuseong-daero, Yuseong-gu, Daejeon 34045
Republic of Korea
(Received April 13, 2020, Revised June 8, 2020, Accepted June 18, 2020)

2 2k 2018 & FoNA dEE FEAHIZA S wel g A E8o) FaAo] FUlskaL glon, o 2
<

< Pt dF =R *g*&?i F85h= HE EUd e v=, 3FE H5S oY UetilM AlRE A itk 2 At
Me 3445 T3 5222 100,000 mY/Y T+ oﬁ*ﬂ"i} Aol FHE I Qe S oiat AYS ﬂWOi g} 5
2, A Hg URF 5 B Y BT u) 5 2 B38| e g3 r;qo}ogu} E} 4 Dif&ﬂlg 10~50%
Z1 A T3 QREEE 9 50%7HA ZFAsIAAT E%_I g f71E F5E 1.6-2.00 FFo2 I8 e EU
o AdA 72 98 3 AUt 29, 4 45 ub] A EF Al ged Aol FseH ;@f&ﬂl%
10~50%011 41 3t 41819 FH 2 ALES YR A5EAE 58 945 34 4584 g2A E30E 50% =
AA G A oUA] AREEe] HiF 39% HAE F AS FALZ J|UEY, 2G9S 5 EFS EEol g AnEQ

JRAS Sl BYBAE FuolA A7 5B} Basi,

Abstract: The utilization of multiple water sources becomes important due to the master plan for development of water
supply released by Ministry of Environment, Korea in 2018. In this study, therefore, the analysis of comprehensive effect in
blending applicable water sources in Daesan where 100,000 m’/d seawater desalination plant will be constructed for
industrial use was performed. The increase in mixing ratio of other water sources with seawater reduced salinity up to 50%,
but negatively impacted the turbid and organic matter. Lab-scale reverse osmosis performance test also found that membrane
fouling was exacerbated in blended water condition. The simulation results of reverse osmosis indicated 39% energy saving
on average is expected at the one-to-one blending ratio, however, long-term performance test at the pilot-scale plant is
highly required to evaluate the inclusive impact of mixing seawater and other water sources.
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Table. 1. Characteristics of Reverse Osmosis Membrane

Jihye Kim + Hyung Jin Park - Kyung-Hyuk Lee + Boungsu Kwon + Soonbuhm Kwon - Jae-Lim Lim

Contents Permeate flow rate

Stabilized salt rejection

Minimum salt rejection Boron rejection

LG SW R 9,000 gpd

99.85%

99.7% 93%

Test condition: NaCl 32,000 ppm (Boron 5 ppm), Pressure 800 psi, Temperature 25°C, pH 8, Recovery 8%

Concentrated brine

By-pass

of.
ool

Feed
water tank

Temperature
control system

Fig. 1. Lab-scale reverse osmosis system.
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Fig. 2. Schematic diagram of (a) full two pass RO process and (b) partial two pass RO process[16].
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Table 2. Comparison of Annual Average Water Quality of Applicable Water Sources Near Daesan

Contents Seawater Lake water (Daehoji)  Sediment water (Asan) Wastewater effluent
TDS (mg/L) 30,943 + 578 1,639 + 183 525 + 50 -
Turbidity (NTU) 93 £ 43 8.1 £ 2.2 (SS, mg/L) 1.0 £ 0.2 2.5 £ 1.1 (SS, mg/L)
pH (-) 7.6 £ 0.5 73 £ 1.6 7.1 £02 6.8 £ 0.2
CODpy, (mg/L) 14 = 1.1 113 £ 1.2 - 269 + 1.1
TOC (mg/L) 22+ 1.7 158 £ 1.7 - 385+ 1.6
35000 80
® Seawater
% \Wastewater effluent
. sbtas & @ Lake water(Dachoji)
30000 *e Lo o
~ = 3
5 g *
E’ 25000 E’ %
@ 5000 © ‘@
E # Seawater E P
& Sediment water(Asan)
B Lake water{Daehaji)
ol— e a®gw Lae 9% .
1 2 3 4 5 8 7 8 9 10 11 12

Time (Month)

Fig. 3. Comparison of TDS variation in 2017 according to
water sources.
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Fig. 4. Comparison of TOC variation in 2017 according to
water sources.
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Fig. 5. Comparison of water quality according to the blending ratio. (a) TDS, (b) SDI;s, (c) Turbidity, (d) TOC.
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Table 3. Comparison of RO Membrane Performance according to Water Type and Blending Ratio

Blending Seawater : Lakewater Seawater : Sediment water Seawater : Wastewater effluent
ratio Jo FDR TDS Jo FDR TDS Jo FDR TDS
(L/m**h)  (m%L) (mg/L) (L/m*°"h)  (m%L) (mg/L) (L/m**h)  (m%L) (mg/L)
90% : 10% 28.75 191 x 10° 27,960 24.17 2.08 x 10* 27,780 28.47 1.16 x 107 28,740
80% : 20% 3045 6.59 x 10° 25,380 29.60 449 x 10° 24,060 28.41 7.65 x 10 26,340
70% : 30% 32.32 201 x 10* 21,960 34.02 1.69 x 10* 21,360 33.73 777 x 10% 23,880
60% : 40% 37.47 231 x 10* 19,140 37.02 428 x 10* 18,840 36.43 123 x 107 20,520
50% : 50% 44.49 2.05 x 10 16,560 43.58 1.28 x 10 15,840 4341 2.74 x 10 18,120
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Fig. 6. Relation between influent TDS and initial flux (Jo).
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Fig. 7. Comparison of RO energy consumption based on process configuration and blended water type.
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