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Study on adsorption kinetics and adsorptive property of UiO-66(Zr) for As’"
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Abstract: In the present study, A new type metal organic framework
(MOFs) UiO-66 (Zr) was used as the adsorbent to study the
influence on adsorption of As®**, including the adsorption time, tem-
perature, and solution pH, and an adsorption kinetics model of As**
was established through the researches on adsorption isotherm and
adsorption kinetics. Our results showed that the new material UiO-
66 (Zr) has a high absorptivity for As®** in wide-scope pH value solu-
tions and the best pH value is 6.0. Excellent adsorptive property was
found when using the solutions with the initial concentration ranging
from 10 to 60 pg/L, and the UiO-66(Zr) adsorption rate can reach
to about 99%. Researchs on adsorption isotherm and adsorption ki-

netics showed that the adsorption process of new material UiO-66
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(Zr) for As®*t was consistent well with the Langmuir model in ther-
modynamics, a monolayer adsorption one. Meanwhile, pseudo-
second order kinetic model could fit the adsorption process (R? =
1.000) very well. Thus, we supposed that the new material UiO-66
(Zr) might be used as a good adsorbent for As** adsorption, separa-
tion and enrichment.
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Figure 1 Standard curve of arsenite

2.2 UiO-66 HIRAE
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Figure 2 FESEM images of UiO-66 materials
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Synthesized UI0-66
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Figure 3 XRD pattern of synthesized UiO-66 and
simulated UiO-66

2.2.3 FTIR 4387 FTIR FRAE A8 5 Ak 5 4 B 00 38 53 45 4
KB e, UiO-66 (1 FTIR 3% & W18 4, £F 1 660 cm ' Ak (%
R A 06 A 9 3k P B R U C — O IR 2 e, 1 585 em ™' Al
1397 em™ ' b2y COO— Ry 45 41 2l 17 51 72 A W Wi 0 el ot T
HL,UIO-66 P& X8 iR LR %L, 78 746 cm ™' =/
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16601 ' ‘
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Figure 4 FITR spectrum of UiO-66
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Effect of Aslll adsorption rate of UiO-66(Zr)
under different pH
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Figure 5
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UiO-66(Z)7E pH=16.0 & T, 30 As’" S 45 09 W B 45 14,
[ Bisf 38 AT LAHE BT, UiO-66 (Zo) 76 K36 Fl pH 514 T 484 5
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A R0 il R R
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WA, E pH=06 4T . R F 8 75 75 2025 4 0% B B 8] % &
1R B 2% 1 S ) DL BT 6, i 7R ] SE K URO-66 %
i 4 52 A 200 A 78 T R TR o A6 0~ 30 min A W o 3 5 A e
Xl Ui0-66 1 b 22 1 FRAR K. 76 % 53 BELJ 88/ 1 A 3
X8 7 i A ZE 30 min Z J5 W% B 7 #, ik 8 985 L 1
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Figure 6 Effect of ultrasonic time on the adsorption

rate of total arsenic
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A IRBERBL 1 min B HE 72 5 B 45 R LI 8,

A 1,3,5,7,9 min 5, AT BEH B 1 min WRF X
W 25 SR Y 52 me DL &1 8 R A 1 min— 103 5E 4 B 1 min Ay 1%
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Figure 8 Effect of ultrasound-votex assisted 1 min on
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PR R &5 - A B F e UiO-66 76 32 bR W B i A2 v 2 6 B
RAF I A2 @ . 7E pH =6, B Bt iy (1] S 48 75 5 min, 5 g
1 min, A 5] 4 75 B S UiO-66 1% 2 B B 52 WL sl 9,
PR BEAE 10~60 C B, S i 32 4208 78 99/7}15 M 24 4
PR EE L FZE 80 °C B W B % T REAR . 95 % . W] A

100 ¢
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Figure 9 The effect of UiO-66 on the rate of total arsenic

adsorption at different temperatures
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S5 R UL 10, BB 10 AT W1 aR YR B C, 7E 10~80 pg/L
A, UiO-66 3230 H 0 5 1 W B 1 g R PR 4 78 95 %6 D |
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Figure 10  Adsorption rate curves of UiO-66 on total
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arsenic at different initial concentrations

2.4 WM HhERARBRERWEL
2.4.1  WRMHERI AT UiO-66(Zr) % As™ 175 1 B W% [} 25
626 T F R R UiO-66 (Zr) fil - 77 W B 55 4% W% B I 0 10
S e B 2 T B 56 R T R I 9 % R A A e R R
BB R A o SRR TR OE vk . NIRRT IR W B C, T L R
5t W2 R T 7 0 I A5 i S 5 R B CL L 1T SR B U066
(Zo) T B & g, B g AR bR, C. o i A B o 4 W B
LR AR 1L,

N T TR UiO-66(Zr) B W HLER L 4390 6 F Lang-
miur 5B Fl Freundlich £ 8 X% iR 55 25 R i 17 805 W& BIF
RREAAH O R B R 12 fngk 1,

801

L)

60

40t

20+

P g,
Equilibrium adsorption

capacity/(p g *

0 1 1
0.0 0.4 0.8 1.2 1.6 2.0
P EC,
Equilibrium concentration/(p g + L)
A 11 UiO-66(Zr) & K As’" a9 R H 5 8 &
Adsorption isotherms of As*" on UiO-66

Figure 11

F1 FRBWEMHEHRBEXE

Table 1 Parameters and correlation of isothermal
adsorption model
Langmiur 57 Freundlich #1751
T/
K Qmax / K./ R? i Kg/ R?
(pgeg™) (Lepg™H no o (pgeghH
303.15 172.41 3.41 0.998 0 0.5128 136.62  0.980 2
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Figure 12 Adsorption isotherm model fitting
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Figure 13 Kinetic model of the process of adsorption of

UiO-66 under ultrasonic condition
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Table 2 The relevant parameters of the pseudo-first-order and pseudo-second-order kinetic models
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Figure 14 Kinetic model of the process of adsorption of

UiO-66 under whirl condition
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