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Abstract : In this study, it was investigated on the boron separation from synthetically prepared seawater. Ion exchange
resin used in the experiments was Amberlite IRA 743, containing glucamine functional group. The experiments were cartied
out as a function of the conditions of the pH, boron initial concentration and temperature of seawater in a batch reactor. As
a result, optimum conditions for boron adsorption were at pH 8.5 and 313 K, respectively. The adsorption rate was increased
very fast with increasing the temperature, but decreased with increasing the initial concentration of boron. Also, the kinetics

for boron adsorption applied the pseudo-second order model, as follows:
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Table 1. Summary of Previous Studies on the Adsorption Reaction Kinetics of Boron Removal by Ion Exchange Resin

Investigators Ton exchange resu,l Reactor - Experimental parameter  Analysis method
type functional group type size
Sahin? Amberlite XE 243 20 mm ID Flow rate Carminic acid
730 mm H Boron con.
Smith et al’ NMGPE methyl glucamine Ultrafiltration membrane pH NMR
Boncukcuoglu efal®  Amberlite IRA 743 Temperature Carminic acid
(bead) methyl glucamine Batch 500 mL V S/L ratio
pH
Na and Lee’ Amberlite IRA-78L.C 132 mm ID Temperature Titration
(bead) Batch 200 mm H Boron con.
2600 mL V pH
NMGPE: NMG(M-Methyl- 2 glucamine) grafted epichlorohydrin.
Table 2. Characteristics of Ion Exchange Resins®
%/1) @ Parameters Amberlite IRA 743
® Exchange capacity, meq/mL 0.60
— — Particle size, mm 0.40~-0.60
@ Effective size, mm 0.52
Moisture content, % 56
pH range 0~1
Uniformity coefficient 1.40
@ @ Max. operation Temp., K -
Tonic form OH
True density (wet), g/cm’ 0.68
Figure 1. Schematic diagram for synthesis of ion exchanger. O {CH-CH.}
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Figure 2. Mechanism for adsorption, desorption and regeneration of
boron by ion exchange resin.
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Table 3. Experimental Parameters
Exchange Resin

of Boron Adsorption by Ion

Parameters Range
Temperature, K 283,293, 313
Initial con. of boric acid, mg/L 40, 80, 120, 160
Solution, pH 40,7.0,85,11.0
sampling time, min 100
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Figure 3. Effects of adsorption time on the removal of boron (pH=
8.5, G=120 ppm).
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Figure 4. Effects of concentration on the removal of boron (pH=28.5,
T=293K).
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Figure 5. Effects of pH on the removal of boron (7=293 K, (3=120
ppm, Measurement after 5 hours).
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Figure 6. Effects of pH on the removal of boron( 7=293 K, (=120 ppm).
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Figure 7. Plot of X/(7-X)vs. time of various(pH=8.5, (G=120 ppm).
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Figure 8. Kinetic analysis by using Arrhenius plot (pH=_8.5, 3= 120 ppm).
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