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ABSTRACT

Layered double hydroxides (LDHs) have been prepared by co-precipitation method 
containing different ratios of Mg2+, Zn2+ and Al3+ in the brucite layers and different 
ions of NO32" and CO32’ in the interlayer was used as an adsorbent for the removal of 
anionic dyes from aqueous solution. LDHs were characterized by used of powder X- 
ray Diffractometer (PXRD), Fourier transform infrared spectroscopy (FTIR), Surface 
area analyser (BET) and Field emission scanning electron microscope (FESEM). 
PXRD analysis indicates that the crystallinity of the samples increased with the 
increased of Mg/Al and Zn/Al ratio. FTIR analysis shows the actual peak of LDHs 
functional group. BET shows that, the LDHs have high surface area and pore volume 
of 68.57 m2/g and 0.2532 cc/g. The Images from FESEM analysis exhibit the small 
flakes of dyes seem to be bound onto the MAN-4-LDH surface. Conventional 
optimization study was carried out by used of a single parameter at one time such as 
contact time, concentration, dosage and a solution pH. The results of the optimization 
study by used of conventional method for various dyes are as follows: golden yellow 
dye (7 h, 300 ppm, 0.5 g, pH 8) and amido black dye (8 h, 200 ppm, 0.04 g, pH 6). 
The optimization by used of response surface methodology (RSM) was carried out to 
remove golden yellow and amido black dyes from aqueous solutions using MAN-4- 
LDH. The parameters were contact time (1-3 h), solution pH (4-10), adsorbent dosage 
(0.02-0.04 g) and dye concentration (75-200 mg/L). The optimum conditions derived 
via RSM during the reaction were a reaction time of 2.98 hours, a dye concentration 
of 185.74 mg/L, a solution pH of 5.24 and an adsorbent dosage of 0.03 g. The 
experimental percentage removal was 89.58% under optimum conditions, which 
compared well with the maximum predicted value of 87.83 %. The parameters used 
for optimization by used of RSM for amido black dye were contact time (6-8 h), 
solution pH (4-8), adsorbent dosage (0.2-0.6 g) and dye concentration (50-100 mg/L). 
The optimum conditions derived via RSM during the reaction were a reaction time of 
8.48 hours, a dye concentration of 58.09 mg/L, a solution pH of 6.27 and an adsorbent 
dosage of 431.24 mg/L. The experimental percentage removal was 85.55 % under 
optimum conditions, which compared well with the maximum predicted value of 
87.95 %.
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