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Adsorption Characteristics of 2,4-D on UiO-66 from Wastewater
REN Tian-hao, YANG Zhi-lin, GUO Lin, CHEN Hai, YANG Qi”

(Beijing Key Laboratory of Water Resource and Environmental Engineering, School of Water Resource and Environment, China
University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract: With UiO-66 metal organic framework as the adsorbent, the influences of factors such as time, pH value, temperature on
the adsorption were studied. The results showed that the adsorption effect was best at pH = 4.0 for the adsorption system and the
adsorption equilibrium time was 24 h. The equilibrium adsorption capacity increased with the increasing temperature and the optimal
temperature should be controlled at 30°C. The adsorption of 2,4-D on UiO-66 followed Langmuir isotherm model and the adsorption
kinetics could be better described by pseudo-second-order model. The intraparticle diffusion process was the rate-controlling step for
adsorption processes. The results of thermodynamic calculations showed that AG <0, AH >0, AS >0. So the adsorption was a
spontaneous,, endothermic chemical process with increased randomness. The main interaction forces of adsorption were chemical
bonding force and electrostatic interactions force. Results of the study suggested that UiO-66 had the potential ability for 2 ,4-D removal
from wastewater.
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Table 1 Internal diffusion fitting results of adsorption of 2,4-D on UiO-66
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Table 2 Fitting parameters for four kinds of isothermal

adsorption models of adsorption of 2,4-D on UiO-66

i) S8 10C 20°C 30C 40°C
dwm  454.545 476.190 476.190 555.560
Langmuir K, 0.084 0.241 0.288  0.072
R? 0.994 0.995 0.992  0.999
K 5.038  6.890 7.265  5.029
Freundlich n 0.617 0.512 0. 482 0. 678
R? 0.982 0.966 0.965  0.981
Ky 1,152 1.919  2.187 1.105
Tempkin B 193.170 188.680 180.610 226.650
R? 0.965 0.983 0.978  0.968
qm  213.727 273.910 274.541 238.818
Dubinin-Radushkevich P 0.454 0.144 0.099  0.462
E 1.049  1.863 2.247 1. 040
R? 0.720 0.831 0.813 0.774
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RIS 2 3 A3, %F 10, 20 1 30°C T W fff
BAEIEATA R L InK XF 1/7 7RI, 45 R 10, 18
1 AR AR RS Ui0-66 XF 2,4-D 90 fH5
FLREN 41. 17 kJ-mol ~'. ik Ui0-66 Xt 2 ,4-D [ [
DI A

&3 Ui0-66 Wi 2,4-D M AZESH

Table 3  Thermodynamic parameters of

adsorption of 2,4-D on UiO-66

EEE K, AG AH AS
/C /mLeg™! /kJemol ™" /kJemol™!' /J+(mol-K) 7!
10 7.18 ~4.64 75.56 283. 67
20 23.79 -7.72 75. 56 283. 67
30 59. 65 -10.30 75. 56 283. 67
40 161. 15 -13.23 75.56 283. 67
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Fig. 8 SEM patterns of UiO-66 before and after the adsorption of 2 ,4-D
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