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Bimetal Doping of UiO-66 and Its Characteristics for Tetracycline Adsorption
YANG Chun, CHEN Xiao-hong, @~ WANG Han, CHENG Yu, HU Bi-bo
(Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment <Ministry of Education>,
Chonggqing University, Chongqing 400045, China)

Abstract:  Zirconium-based organic framework UiO-66 is an adsorbent with high efficiency. To
further improve its adsorption performance, two metal ions cerium (Ce) and manganese (Mn) were doped
into UiO-66 by solvothermal method to prepare the modified material CMN-UiO. The performance and
tetracycline adsorption characteristics of the modified material were investigated. The synthesized
CMN-UiO had good recycling performance. The specific surface area was 1 056.43 m/g, and the average
pore size was 1.35 nm. Compared with unmodified UiO-66, CMN-UiO exhibited higher tetracycline
adsorption efficiency. The maximum adsorption capacity was 234.13 mg/g, the adsorption reached
equilibrium in 40 min, and the adsorption process followed the Langmuir model and pseudo-second-order
kinetic model. When the pH was 9.0, CMN-UiO had the maximum tetracycline adsorption capacity. The
adsorption mechanisms mainly consisted of electrostatic interaction, hydrogen bonding, acid-base
interaction and - interaction.
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Fig.1 SEM photo of CMN-UiO

CMN-UiO ) N, Wz B i 2 an il 2 i s
360

320 -

7
A m -
e BB Rl El okt

280
240
200

o-0-0-0-2

5@5—@ ]

160

W R 2/ (em® - g7")

—s—CMN-UiO

120 —e—Ui0-66

40

0 02 04 06 08 10
PIP,
B2 CMN-UiO By N, U5 fif #h &
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Fig.5 Thermogravimetric analysis
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Tab.1 Isothermal adsorption model parameters for
the adsorption of TC by CMN-UiO

S Langmuirfﬁjﬂ F{eundlichfgﬂ
(o [ Amg-| bA(L- R ki/l(mg-g™)- [n/(g+ min- R
g) |mg) | " [(mg-L)"]| mg)) ’
15 | 215.08 |0.077 5{0.990 6|  70.02 0.2119 [0.979 6
25 | 228.43 |0.089 5/0.988 3|  81.99 0.194 7 0.984 1
35 | 234.13 |0.109 6/0.9859| 93.90 0.178 5 0.968 1
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Fig.8 Kinetic model fitting of CMN-UiO adsorption of TC
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Fig.9 Adsorption isotherm of CMN-UiO at different

temperatures
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Tab.2 Comparison of TC adsorption by CMN-UiO and other materials

e wps | COOVRES L e | RRRIER
(g-L™") [8]/min (mg-g™)

Ui0-66 — 0.5 — 298 200 23.10 [18]

MnUi0-66 e RBAR 0.3 6.0 298 100 184.50 [9]

CoUi0-66 e RBAR 0.2 5.4 298 60 224.10 [19]
Ui0-66-(0H),/GO B Re A 0.5 11.0 298 60 37.96 [20]
Ui0-66-(COOH),/GO B RE A o 0.5 3.0 293 2880 164.91 [21]
CuCo/MIL-101(Cr) DGR S 0.5 9.0 298 60 225.18 [22]

CMN-UiO W4 @B At 0.05 9.0 298 40 228.43 EN I

2.4 pH3XI TCIKHMEIRIE

pH ARk 2 PRSI VR ) JoT - AR A I B 7] %
Il B BB ) TC /3 F R4 AL . pH XF CMN-UiO fY Zeta
H 57 52 ) il e an 1] 10 s o 24 pH ML 3.0 3 fin 3]

11. OB}, Zeta FEL AV G0 A 52 R R AR A 45 - 24 3. O<pH<
8. 8 1, CMN-UiO [ Zeta HL AV A 1E , £ i 45 1E HL 5 24
pH=8. 8 I}, CMN-UiO &b T Hi i 5 ; 24 pH>8. 8 i,
CMN-UiO [ Zeta FLA A 17, B iy T HL .
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Fig.11 Effect of pH on the adsorption of TC by CMN-UiO
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Fig.12 Effect of NaCl concentration on the adsorption of
TC by CMN-UiO
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Fig.13 Effect of recycling times on the adsorption of TC
by CMN-UiO
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