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Abstract

A lot of researches have been carried out on the recovery of resources from the seawater all over the world. The boron con-
centration in seawater is low about at 4.5ppm, but considering the volume of seawater, the total weight of dissolved boron
amounts to about 5.4 trillion tons. The boron is an essential resource in about 300 kinds of industries. Korea has imported all
of the boron and spent more than 700 billion won each year. In this article, we introduce the domestic and international research
trends and technologies for removing or recovering the boron from wastewater and seawater. Most of the researches have been
conducted to remove the boron from the desalination process, and to recover the boron mainly from wastewater and brine. The
technique for the recovery of the dissolved boron includes the ion exchange, which is the most representative, the adsorption
membrane filtration (AMF), solvent extraction, and so on.
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Fig. 1. Annual amounts of imported boron compounds (Source: The Ministry of Knowledge Economy, customs clearance data,

import and export declarations).
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Table 1. World’s major producing countries and reserves of
boron (B,Oj5 critetia)

Total reserves (10° ton)
Country Data of US Data of National Boron
Geological Survey Research Institute
Turkey 150 563
USA 80 80
Chile 47 41
China na. 36
Peru na. 22
Bolivia 22 15
Argentina 9 9
Iran 1 n.a.
Total 309 766
*Source : Data of US Geological Survey and National Boron

Research Institute (Turkey)
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B(OH); Fei2 ROZE S s}7| wie] S-ar]7E&l
w5 St} o] EAIE siAs] fls| RO FElA &
7HIE F7lele sle] §45 B(OH), FEi= g
she A Aol A=A, A& FeA
2ol ey slrE Fskehe FAE T HEAY
el A

lrETileds JaE sANeEE T8 Al
78171 1571 Wzl ol sida]
g71E0] AXEAT. tHEH 22 RO

o]

£& =ole tt 94 (double pass ROY RO
8 el MRS A% olewayol 9l
TH(Figs. 3 and 4). Thdh QA5 =]
BaAA B 90% oVFoZ =X, vk QAR
& 2gulge] ¥ olewdhge] A HY&kwst =
4

o] glek

£ 34 39 URE A, A, 94
(brine)s UPFoE FPFeH, F4e] eIt =2

2deelZd A 25 A A 435, 2016



BRINE FLUID FLOW

<€— Salt KCl

KCl

NaCl
(Salt)

KCl
(Potash)

A

Na;SO,
Sodium
Sulfate

SOLID FLOW

Kcl
(Potash)

K;S04
Potasium
Sulphate

>
rd
B Car!x.:na.ie
=3
Bonds Ponds
Lithium
Concentration
Ponds
B Mg+Ca
Carbonates
l Chlorides Lithium
Plant
Borate /
Plant ; ;
/ \ Lithium Lithium
A A HydroxideACarbonate
Boric s
A Lithium
Acid Chloride

Fig. 5. Recovery of lithium and boron from Searles lake (salt lake) in United States.
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Fig. 6. The structure of boron selective chelating resin
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Table 2. Commercially available boron selective resins

Country Product Polymer structure Functional Mean diameter Total ca;z?(:lty
Company group (um (eq-L7™)
SA AmberliteTM  PWAlo  Macroporous N-Methyl 300-1200 > 07
polystyrene glucamine
Rohm & Haas IRA743 ~ Macroporous N-Methyl 500-700 0.7
polystyrene glucamine
.. Macroporous N-Methyl
Japan Diaion CRBO1 polystyrene-DVB glucamine 300-1200 > 12
Mitsubishi Macroporous N-Methyl
Chemical Co. CRBO2 polystyrene-DVB glucamine 300-1200 =09
Macroporous N-Methyl
CRBO3 polystyrene-DVB glucamine 350-550 = 07
Macroporous N-Methyl
CRBOS polystyrene-DVB glucamine 350-830 = 095
USA Macroporous N-Methyl
- -+
Dow chemical DowexTM BSR-1 polystyrene-DVB glucamine 330+30 0.7
. Macroporous N-Methyl
-+
UK Purolite S108 polystyrene-DVB elucamine 650+70 0.6
Purilite Interna. Macroporous N-Methyl
Co. S110 polystyrene-DVB glucamine 600100 0.8
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