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£3 SHAEBICLIEGRAEMBABRMAKDS L VEE
Brig K Bk AF 2 RE (g/kg)
No 7nEl|1 E-3 ?‘.}'}E 2 _
(C)  (Adm?)  Na' K* ca’ Mg cr Slery it
1 25 2 48.2 3.15 3.68 7.29 104.6 0.64 1675
2 25 3 53.6 3.63 3.87 8.08 115.8 0.68 185.6
3 25 4 59.0 3.96 3.99 8.40 125.6 0.71 201.6
4 30 2 43.1 2.91 3.65 7.77 97.8 0.62 155.9
5 30 3 49.6 3.30 4.01 8.07 109.6 0.64 175.2
6 30 4 53.2 3.70 411 8.51 117.0 0.69 187.3
7 35 2 40.8 2.67 3.63 7.06 91.9 0.62 146.7
8 35 3 48.0 3.20 3.90 7.63 105.6 0.67 169.0
9 35 4 53.4 3.42 4.02 8.34 116.4 0.64 186.2
4 SHRAEBIZEEGXEBHBEABRMAKDOEEMEMEES L UMIER
Rt & 7K jﬁ"f‘ IE¥EHA AR E (g/ka) g
No. B % %
(°C)  (Adm?  NaCl KCl caCl, MgCl, CaSO, £t (%)
1 25 2 122.6 6.01 9.45 2857 111 167.7 73.1
2 25 3 136.2 6.93 9.92 31.64 1.24 185.9 73.3
3 25 4 149.9 7.54 1022 32.90 131 201.9 74.3
4 30 2 109.7 5.55 9.39 30.43 1.06 156.1 70.3
5 30 3 126.1 6.29 1036  31.62 1.13 1755 71.8
6 30 4 135.3 7.06 1060  33.34 1.23 187.5 72.1
7 35 2 103.8 5.09 9.33 27.65 1.06 146.9 70.6
8 35 3 122.1 6.10 1002 29.89 1.18 169.3 72.1
9 35 4 135.7 6.52 1038 32.69 1.15 186.4 72.8
%5 SHKRAZEBICLSEGAERABMAKDA A VLERE
gk Bl A7 4R (eq./kg)
No. &R HE > -
(°c) (A/dm?) Na* K* ca* Mg** cr SO~ H
1 25 2 2.10 0.07 0.18 0.60 2.95 0.01 591
2 25 3 2.37 0.09 0.20 0.68 3.32 0.01 6.65
3 25 4 263 0.09 0.20 0.71 3.63 0.01 7.26
4 30 2 1.86 0.07 0.18 0.63 2.73 0.01 5.48
5 30 3 2.18 0.08 0.20 0.67 3.12 0.01 6.26
6 30 4 2.34 0.09 0.21 0.71 3.34 0.01 6.70
7 35 2 1.76 0.06 0.18 0.58 2.57 0.01 5.15
8 35 3 2.09 0.07 0.19 0.63 2.98 0.01 5.98
9 35 4 2.35 0.08 0.20 0.69 3.32 0.01 6.65
7.5
a ¥ "
=0.6774x+4.5768 - _
Y X+ E 70 y=0.736x+4.4627 P
o
L & a B, _0.736x+4.0547. A
B 65
y=0.7799x+3.9173 Bl
-] Y 9
e o v =0.736x+3.6747
25C W ¥ =0.7503x +3.6747 ; ' 25Cw A
]
30C ¢ € 55 30°Ce
<
35°C 4 = 35°C &
5.0
1.5 2 2.5 3 35 4 4.5 15 2 25 3 3.5 4
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— R TR X =gy 5225 20204F  —
K7 FHEEOMAKAFTVEE
RiE sk EiR I iRE (g/kg)
No. BEE HE n
(c)  (Adm?) Na* K* ca** Mg®* cr SO,~ B
1 25 2 62.6 3.97 4.54 8.29 131.8 0.88 212.1
2 25 3 68.8 4.29 4.55 9.43 144.8 1.01 232.9
x8 EIHEEODHMAKEFHBREES L UHIESR
. gﬁg Eﬁ SRR (k) P
(C)  (Adm?)  NaCl KCl caCl, MgCl, CaSO, 5 (%0)
1 25 2 159.2 7.58 11.54 32.45 1.25 212.1 75.1
2 25 3 174.9 8.18 11.44 36.92 1.43 232.9 75.1
®9 FEIEEBOMAKSF U UERE
Bigk Bl A4 L ERE (eq./kg)
No. B HE -
(Cc) (Aldm?) Na K* ca* Mg?* cr SO,~ &t
1 25 2 2.72 0.10 0.23 0.68 3.72 0.02 7.47
2 25 3 2.99 0.11 0.23 0.78 4.08 0.02 8.21
#10 EHEELESHRAE ERBHELU-YDHEHEETHIOLE
Wik  BE gty SHAE _BA _ ixtufyq BRBBE
BRe R RF 2 BHyE TILERX M EE A ==Y =10))
Iﬂ(:l)l E3 o xz E/Er_ (L/dm " (eq./dmz' (V) > /ﬁﬁ EE,jj
() (Wdm®)  (eq/)  m-h) g (WIAM®)  \weq.yam? h
1AV KBIEIZED 25 2 8.49 0.0157 0.133 51.1 0.14 1.02
EKEREE 25 3 9.43 0.0216 0.204 64.2 0.26 1.26
SIRAAA K HIR 25 2 6.57 0.0197 0.130 1.70 0.17 1.31
BTEE 25 3 7.40 0.0274 0.203 2.80 0.42 2.07
=11 BREESERK, hAUK, RHEEHENAKD LS
A4 RE (g/kg)
Na* K* ca** Mg?* cr S0,.” H
BREUERE FEmLZEK 10.58 0.44 0.39 1.28 19.0 2.86 35
BREERPE MAK 64.50 2.61 0.69 7.86 116.2 13.31 20.5
BKEREE BIENAK 60.53 2.87 3.19 8.62 126.0 0.98 20.2
&I, WA A3, ik, I L Y T A 3-4 BAEERIC kK BEDFM
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Research and development of seawater concentration through ion exchange

membranes for salt producers in Okinawa

Eijiro NAKAMURA, Takeshi MIYAGI*! and Hiroko YAMADA*?

Okinawa Industrial Technology Center
*1 Membrane Technology Co.,Ltd

*2 Former affiliation : Membrane Technology Co.,Ltd

To enable stable and efficient production of brine water at salt producers in Okinawa, we conducted studies on the
seawater concentration through ion exchange membranes and created a device that enables efficient production of brine
water at a salt concentration of approximately 20%. The brine water produced using this device contained large amounts
of calcium, magnesium, and potassium, and small amounts of sulfate ions, causative substances of scale formation, as
required by salt producers in Okinawa. Thus, salt comparable with conventional sea salt was able to be produced from
brine water using the device, enabling stable salt production with reduced energy.
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