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Table 1. Chemical compositions of bittern sample and seawater

Chemical Composition (mmol/L)

Na~ K Mg Ca” cr S0,”
Bittern 1591 926 5432 1385 16979 N.D.
Seawater 422 10 10 522 46

N.D.: Not detected
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Figure 1. Experimental procedure
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Table 2. Chemical compositions of the products

Content (mmol/g)

Mg Ca To (Mgt+Ca)/Fe Yield (g)
Product-3  8.08 1.88 3.24 3.07 433
Product-4  7.96 2.22 2.66 3.83 37.0
Product-5  8.88 1.96 2.14 5.07 33.0
Product-6  11.64 2.28 1.60 8.70 24.0
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Figure 2. XRD patterns of the products synthesized from bittern
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Figure 4. Isotherm of NO;" for the products
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Table 3. Isotherm constants for the products from bittern

Langmuir Freundlich
qmax (mmolg) Ky (gL) R’ n Kr R’
Product-3 0.320 1.449 0.992 1.290 0.220 0.994
Product-4 0.468 1.613 0972 1271 0.357 0.988
Product-5 0.459 0.567 0.872  1.117  0.185 0.992
Product-6 0.337 0.262 0.519 1.044 0.076 0.992
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Figure 5. (a) pH of the solution, (b) NOs concentration in the solution, (c) Cl- concentration in the solution, (d) eluted Mg?",

(e) eluted Ca?" and (f) eluted Fe**, during the reaction after products addition
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Preparation of Adsorbent with High Performance for Nitrate from Bittern
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Summary

Nitrate contamination of surface and groundwater is one of the main problems associated with agricultural
activities in many part of the world, and there is an urgent need to develop effective materials and process for
efficiently removing excess nitrate from aquatic environment. On the other hands, bittern is one of the resources
from seawater to be desired for a new utilization.

In this study, we attempted to prepare the adsorbent with high removal performance for nitrate from bittern.

The product including Fe-layered double hydroxide was synthesized from bittern with addition of cheap agent,
FeCls.

Fe-layered double hydroxide can be synthesized from bittern with addition of FeCls, and the product from the
bittern has removal ability for nitrate ion. The equilibrium adsorption capacity of the product for nitrate were
measured and extrapolated using Langmuir and Freundlich isotherm models, and experimental data are found to fit
Freundlich than Langmuir. The calculated maximum adsorption capacity for nitrate is 0.32 - 0.47 mmol/g.
Adsorption of nitrate increase within 30 min and then gradually decrease, due to the ion exchange reaction of

Fe-layered double hydroxide.



