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Adsorption Applications of Acid Black24 on Mg/Al Layered
Double Oxides and Mechanism Study
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Abstract: The adsorption property and mechanism of Acid Black 24 (AB24) on MgAl Layered double hydroxides
with Mg/Al molar ratio of 3 were investigated. The results of adsorption experiments indicated that the maximum
capacity of AB24 at equilibrium (Q,) and percentage of adsorption (n) with a fixed adsorbent dose of 1.0 gL~
were 998.31 mg-g™" and 99.83%, when concentration of AB24, temperature, and pH were 1000 mg-L™", 298 K
and 10, respectively. Adsorption isotherms and Kinetics showed that the adsorption process was consistent with
both Langmuir and Freundlich equations,it was also spontaneous and exothermic. The Gibbs free energy was
calculated to be 10 to 15 kJ -mol ! because of the Hydrogen bonds between the layer and dye molecular.
According to the calculation of Materials Studio5.5, the mechanism of adsorption process was that most AB24
were adsorbed on the surface of MgAl-LDO with part of AB24 intercalated into the layer. The kinetics model has
been evaluated to fit the experimental data and it was found that the pseudo-second-order best described the
adsorption kinetics of MgAI-LDO to AB24.
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Table 1 Langmuir and Freundlich isotherm constants for adsorption of AB24 by LDO

Langmuir Freundlich
T/K
Q. / (mg-g™ Ky / (L-mg™) n Ky / (Lg™) R?
298 1 500 0.195 0.994 2 0.527 3 398.237 0.984 1
308 1 500 0.123 0.993 8 0.453 4 297.623 0.982 5
318 1 500 0.075 0.997 2 0.479 8 232.535 0.981 7
328 1 500 0.033 0.996 0 0.536 7 133.691 0.983 0
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Table 2 Values of thermodynamic parameters for
AB24 removal with MgAIl-LDO

AGP/ AH® | AS®/
T/C Inb
(kJ - mol™) (kJ - mol™) (J-mol™- K™
25 5.68 -14.07
35 522 -13.36
-47.12 -110.15
45 4.72 -12.49
55 3.90 -10.64
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Table 3 Sorption heat caused by different forces

(kJ-mol™)
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Ion bonding and . . . ) )
Dipole interaction Chemisorption

ligand exchange

4.2~8.4 =5 2~40

Not available ~40 2~29 63~84
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Table 4 Effects of competitive anions on the
adsorption of AB24

Anion added n/ %
None 99.79
Cl- 98.23
NOy 98.53
CO™ 91.24
SO» 89.55
PO> 81.92

X AB24 (W[ RE ), 1H 2 MgAI-LDO *f PO, i% 3¢
PR i 285 E AR | FL 0P g 194 s AT A 3R 1 A A
T, B iR A A 1 BRI B RO A R
FEVER

3 & it

(1) MgAI-LDO " Fff 1000 mg-L" ) AB24 %K
W) e 2R 298 K, pH=10, &N 1 g-L' 1Y
LDO, 1 - 75 W2 B R A K 26 B 3243 31 ol 998.31
mg- L & 99.83% , Wl K | LBRF R,

(2) AT BI T A E 2l LDO XF AB24 FIK
B RE T BEAK , 52 m 09 )T A . POS>C02 >80 >
NO;>Cl,

(3) W B A T 2= WE S R BT AG O 1 {H 3R W
AB24 7E LDO b % W B ik 72 & — A~ 8 & 1Y 3 g
B3 B, AH©=-35.57 kJ -mol " 154 B W B o 2 Sy il
M E A R AR AS /N AE LDO IR B HE S T,

(4) MLRRE3h 12 a9 R BT LDO X AB24 1Y W i
FFAWE R SR ISR RE S 44.35 k] -
mol ™, Z W] LDO %t AB24 By FffJ& H AB24 5 LDO
22 () B4 A 27 i 8 23 4 1 T AN 2 TR 2 R
YEH

(5) &S H M PE A A4S S, IEW] LDO X
AB24 1) W5 B 2 2 1 W R 5 )2 )47 )23 B R4 T B 45
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