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REMOVAL OF BORIC ACID ION AND MERCURY ION IN WASTEWATER
USING LAYERED DOUBLE HYDROXIDES
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We have attempted to synthesize layered double hydroxides (LDHSs) adsorbents that can selectively
remove harmful substances such as boron (B) and mercury (Hg) contained in wastewater. The calcined
CaAl-LDH demonstrated high B removal performance of 96% in the B solution coexisting with sulfate
ions. The calcined CaAl-LDH forms ettringite and incorporates B into the crystals, achieving a level of
purification below the effluent standards. Furthermore, [S3]? intercalated MgAI-LDH can selectively
remove Hg from Hg-contaminated water containing Mn and Fe ions.
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Fig.1 Boron adsorption isotherms of (A) Na2B4O7 aqueous
solution and (B) NazB4O7 + Na2SO4 aqueous solution: A:
CaAl-LDH, @: CaAl-LDH-500, l: MgAI-LDH, ®: MgAl-
LDH -500.The numeric values in parentheses are boron
removal ratio.
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Fig.2 XRD patterns of each adsorbent, [left] (a) CaAl-LDH,
(b) CaAl-LDH after treatment of SO421000ppm+B250ppm,
(c) CaAl-LDH-500, (d) CaAl-LDH-500 after same treatment,
[right] (e) MgAI-LDH, (f) MgAI-LDH-500 after treatment of
S0421000ppm+B250ppm, (g) MgAI-LDH-500 and (h) MgAl-
LDH-500 after same treatment (@: hydrocalumite A: CaO
% :ettringite M hydrotalcite 4:MgO)
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Fig.3 Raman spectra of (a) CI'MgAI-LDH, (b) NazSs, (c)
S3LDH and (d) SsLDH after Hg adsorption experiment

Fig.4 |C Hy WASERMZ "9, SsLDH 12 X% Hy WA
X772 aT7BTHY . Hy OHEENDRIE CTldx
KW & 1.84 mmol/g, Mn & Fe & &0 T @ Hy ek
W E 1T 1.27 mmollg T o 7=, E£7=. 10 ppm Hg 2 &4
T AWM DOWAEERIZB VT, Hg DA EEN DR T
BCfRET 8.0X 104 mL/g TH Y., Mn & Fe 2 & TIATK
DOy ERENT 1.9X107 mLlg Téh ~7=, ICP-AES DR
25 Mn & Fe OREEICELITIFIE ) o T2 7= O HEk o
Hg Zi@RICEE CTE B2 bhbd, SEM-EDX O~
v F =415 LDH EIC Hg A&, LDH L
W2 Hg AW SN2 & =R LT,

Amount of Hg?* adsorption (mmol/g)
[ ]

00 05 10 15 20
equilibrium concentration{mmol/L)

Fig.4 Hg adsorption isotherms for SsLDH([],l) and CI-
MgAI-LDH (O). Open symbols are experiments in Hg-only
solutions, and solid symbols are experiments in Mn,Fe and Hg
coexisting solutions.
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