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The Utilization of Desalination Brine in Island Areas

- A Focus on Low-Salinity Desalination Plants -
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ABSTRACT

Desalination plants in South Korea were installed with government aid from the mid—1990s.
Furthermore, most of the plants were small scale to produce under 100 m*/day. Generally,
brine produced by desalination plants was recognized as being twice as concentrated as
seawater. Also, the discharging of brine into the ocean can have adverse impacts on the
wider environment and marine ecosystem. However, many of the domestic desalination plants
used low—salinity groundwater, so low—salinity brine with salt concentration lower than
seawater was produced.

The largest number of desalination plants in Jeollanam—do have been installed and operated
in Sinan—gun. The average total dissolved solids of feed water in 13 low—salinity desalination
plants was 821 mg/L. The capacity of low—salinity desalination plants was from 6 m?day to
300 m%day. The desalination plants on Jara island and Ock island were invested as the oldest
low—salinity desalination plant in Shinan—gun. 13 low—salinity desalination plants used 1,588
m%day of low—salinity groundwater. And 691 m® of low—salinity brine was released from
desalination plant for a day.

This study investigated the characteristic of low—salinity brine in Shinan region and
analyzed water quality to compare groundwater quality standard. In addition, growth rates and
mineral contents of microgreens(Brassica oleracea var. gongylodes, Raphanus sativus L.,
Hordeum vulgare) were evaluated using low—salinity brine.

The total dissolved solids of low—salinity brine was 1,975 mg/L, which was about 2.2 times
higher TDS than feed water. Moreover, the brine meets the needs for the water quality
standard as microorganism, organic matters, heavy metals, agricultural pesticides, volatile
organic compounds in 'Groundwater Act; except for chlorine. However, chlorine standard
could not be applied according to the exception clause, so brine could be used as domestic
water, Agricultural water and etc. The growth rates of Raphanus sativus L. growing
low—salinity brine were higher than general groundwater. Furthermore, mineral contents of
micro—greens could be increased when the higher salinity brine was used. The results show a
need for greater support and improved public relations are needed to reuse low—salinity brine

in island areas.

Key Words(¥41-89]) : low—salinity desalination(#G% 3|23}, water reuse(&5 #jo]&),
brine (&%), agricultural water(%&$J-8-<%), hydrophonics(5=73A1ul),

A& A) 2= (micro—green)
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oo (mg/L) o | og | oy | WAE | WHE | BHE | A
.. )
. Aok 0.01 0.01 0.2 Az | wmaz | waz | waz
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Clolofxl= 0.02 0.02 0.02 - = = =
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2% WM S | e | was | wes | w3
2. KolE Zxso| AXIEN (mg/L) ola} ola} o3t
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3. AfMaHz Zhe

B AN ZAVE A PR 555 2 LETFHE(154 ~ 7,189 mg/L, BT 1,957 mg/L)S F
w3l AR & A 859 FEENFES 1,000 mg/L ~ 8,000 mg/L7HA o] AR S
F7AA gom xrTore FHG;Y AFE ol &dtgr<ay 5>

it

AE 2 ATEAL HSEMol| 2
(32 b) 3579 RSt 8 AL xiey

<a¥ 6>ole 4 T U -] AFES £ A4S Yeplth $8ELFE
2 1,000 mg/Loll M AR AAEo] HEA 3.0 £ 0.2 e/, HZ2HIR 1.9 £ 0.3 em/Y,
B 3.6 + 0.3 en/E 2 YEREOH FHFE A8 1.6 £ 0.2 e/, AR 1.0 +
0.1 e/, BEAR 2.9 £ 0.1 em/Y o] ke A7 2.5 + 0.2 e/, HEHA 1.8
102 e/, B 3.6 £ 0.3 cn/ B2 YT F7188 F5HA e SRTE A
AR e ALEC] 7P WA vebgon, Relggst AFemge Astent & 98 5
59 FEFE AP W AFEL HIIAY FaEAT SAE, HRAe Ae FEEL
FE 1,000 mg/L9t 2,500 mg/LAlA NarrT AFEo] Eekor} 1 oo PR FrolMe
AAgo] vrolyth. nittEel] og 2E Al thd F719% TR A8 = AS
FAWY, WalF 2 FxwA av) gloka syt oje} oo E gl lon, —%ﬂH
=10 ~ 158, Q0] 20 ~ 708} BIRHE A ETollA o] FXHom &}, v,
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az} Aoz woe.

MEE(em/Y)

0 1

45
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- TP
35

oS Zay

=4 |8} 1,000 mg/L 2,500 mg/L 4,000 mg/L 8,000 mg/L
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&5 g0 Yok B4 dUga 3
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=
A Ageuge $EETT Pl FOIAFE U, B A9 F8ETY

2500 mglol) $712 880l /3 Sk $E2YE Uyl Sol4R Wl

A5, BH5E 5L FANE FAW T/ AREOI FRE, A%, $55

¥ A>3} 2} Az AL ke T B 21D g
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sholth. 2 WE PSR g B
243} 4074 75 24, 25 Ade Wz 24
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L] aﬂr au'r”—‘}% 25(50,016 mg/kg) > YERH(26,039 mgkg) > wl1u|4(21,986 mgkg) > L4
(16,532 mg/kg), AZERIA-e 2F (31,475 mgke) > Z45(27,502 mgkg) > FEl(26,619 mg/kg)
> vau|4(23,878 mg/kg), HE] MR- ZERE(32,306 mg/kg) > AE(20,768 mgkg) > vl

(10,029 mg/kg) > Zr4(4,641 mg/kg) £O2 B
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ENXY ST, 554 BE Yot 6T 259

Bl > 4, AZRde 2F > vkl > e > ek, Begde ek > 2F > i
vl > 24 ©o2 Fdo] S7HIth AFH §(2012)00 wh2w 7] Aol ¥714 F ),
g AlEEE S/ W AE U 77149 gl AulEmrt gobd) net A
Hoz Frietglon, B71e e Fetdd 5 njd Aol AggEct 10 ¢ 22 A%
S HY ujg 7712 AplsEe] Ao Mo 15tk ebd, AQE 55 98 ¥
E7b wobdes AgAae) #71d gapo] wolA AT, Aol wobdel uhet ARtayse] 47
o] 77149 AYFFoz Q3 A3} HEZ uittE AREE 2.9 % Y= FEENFE
1,000 mg/Le] AGE %5 o83 MFALE Aufate 3ol 7 Hstvin detEdt

2

(B 4) 5%, Mok, 55 AR sTUR Mulist ¥ Ax 32 & 2712 g2
(&l - mg/kg, D.W.)
e T2 A ZEE | ofdlg | W= | 4F ofod Zs Sum
(Cu) (Fe) (K) (Mg) (Mn) (Na) (Zn) (Ca)
EX N 18 343 17,682 | 12,741 86 215 219 10,772 42,075

™ 1.3 +10.3 | £1,236 | %6566 +756 +65.8 | £17.3 | +997 +73b

22 356 19,656 | 12,822 91 3,366 261 14,498 51,07

o 1.4 +32 | £1,086 | £729 +3.4 +261 £185 | #7N +1,181
1,000 25 294 20,210 | 20,839 143 38,841 181 16,077 96,609

LS| mg/L +7.6 +13.9 | £1,463 | £1,329 | %83 | £1,209 | +14 +963 +2,799

_I?_

4 1 2,500 15 252 26,039 | 21,986 182 50,016 236 16,632 115,269
mg/L 1.1 +16.3 | #636 | £1,060 | +19.2 | £2,847 | +356.6 | *702 +4,078
4,000 16 266 34,584 | 23,942 188 58,544 222 16,657 134,318
mg/L +0.6 £26 | #2771 | £1910 | £7.1 | #1611 | £27.3 | %839 +6,441
8,000 15 234 56670 | 26670 229 64,190 223 17,862 166,093
mg/L +0.4 +27.9 | £3090 | £966 | +32.8 | £3,600 | £29.7 | £812 +7,816
EX-PN 12 342 21,127 | 14,497 178 490 169 20,503 57,318
e 1.0 +205 | £1,296 | £321 4.4 +954 | +13.6 | 817 +1,612
B 14 388 24,003 | 15,121 198 1,279 225 22,579 63,806

1.3 £29.2 | £1,445 | £1,475 | £13.1 +29 £10.7 | +809 +2,968

S| 1,000 13 376 20,366 | 17,841 195 11,962 173 23,371 74,297

2 | mg/L +25 +205 | £2619 | £1,047 | +74 +636 | £10.2 | £1,000 +3,406
2t
Hl | 2,500 13 379 26,619 | 23,878 251 31,475 188 27,502 110,305
4 | mo/L 23 £10.1 | £5,618 | £1,907 | +19.5 | £6,142 | 4.1 | £2,141 +1,336

4,000 12 452 48,378 | 24,550 274 44,943 188 28,320 147,117
mg/L 2.7 +37.3 | £2,788 | 4,088 | 84 | 2,988 | %50 +902 +71,59

8,000 12 419 32,080 | 31,508 276 60,678 186 28,304 163,461
mg/L 1.3 +86.2 | £5867 | +823 | +1b6.1 | £3463 | +b9 | +2,645 +4,955
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25 G <l ZEE | oldiE | W= | 2F ofed Za Sum
= (Cu) (Fe) (K) (Mg) (Mn) (Na) (Zn) (Ca) ’
==A 17 238 14,973 | 5,633 97 518 173 2,428 24,077
emr 0.8 +7.8 | £1,339 | £167 4.1 +374 | £12.7 +1561 +1,447
RS 17 228 17,866 | 8,730 109 15,576 165 3,770 46,452

1.9 +12.4 | £3,748 | £205 +156 +691 +11.8 +249 +4,664

o 1,000 19 246 26,846 | 8,221 7 9,392 179 3,689 48,611

2| mg/L 15 +299 | £1,016 | *651 +5.6 424 2.4 +228 +1,992

Al

Mli 2,500 21 243 32,306 | 10,029 131 20,768 200 4,641 68,340

h mg/L 1.7 +16.7 | £4,291 | £2,884 | 295 | £1,426 | 2.0 +560 +4,216

4,000 20 233 27,411 | 11,276 146 21,972 190 5,293 66,541
mg/L £2.7 +96 | £1,391 | £1,088 | +7.0 | £1,176 | +21.6 +146 +1,787
8,000 18 224 19,969 | 12,044 136 22,433 156 5,462 60,441
mg/L 1.6 +75 +606 +329 45 +86.1 +11.9 +486 1,271
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e o e e = ST s R 4R JEARS AT ABA W ABE, e, | 30(4), FHAN : 302-309
2] 5k2= = Q ZF1HE ~ 95 o] AAH =Z=l=o|A] AR A MALF O] =
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