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Abstract: Metal organic frameworks ZIF—-67 was prepared by a simple and rapid method in water system to selec-
tively adsorb tetracycline (TC) from organic wastewater, and various methods were used to characterize synthesized
ZIF-67. The adsorption selectivity of ZIF—67 in the mixed system of TC and methylene blue(MB) was studied, and
the effects of pH, the ratio of contaminated substrate and coexisting ion in the mixed system on the adsorption pro-
cess were investigated. The results showed that the adsorption selectivity of ZIF—67 for TC could reach 93.5% at
298 K, pH=6.5, when the initial mass concentrations of MB and TC were 30 and 40 mg/L. The selective adsorption
of TC by ZIF-67 in the mixed system conformed to the pseudo-second-order kinetic model and Langmuir model, and
the maximum theoretical adsorption capacity of TC was 735.3 mg/g. The main mechanism of selective adsorption of
TC in organic wastewater is deduced that the electropositive ZIF-67 had electrostatic repulsion to cationic dye MB,
while TC had electrostatic interaction and 7 — 7 interaction with ZIF - 67, and might form hydrogen bond with
Z1F—67. Therefore , the adsorption amount of TC was much higher than that of MB. Compared with other adsorbents,
Z1F-67 had higher adsorption capacity and shorter adsorption equilibrium time for TC.
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Fig. 1 XRD pattern and SEM image of ZIF-67
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Fig. 3 Variation of adsorption capacity with time
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Table 1  Fitting parameters of kinetic model for
adsorption of ZIF-67 to TC

o — B )y 2 G B Sy AR
q, k, R? q, k, R?

A B Jo

TC 1257 0.0423 09497 214.6 3.957x10™*  0.997 2

2 g WP N mglg by B9 PR min™! kB 207 ¢/ (mg - min) o

e 1Rl DAk 2 W B Ry R il 0 4 — sl
AR R A R Z1F-67 Xt TC A W B 5 2 .
23 WMERLZ

76298 K T, #f 20 mg ZIF-67 #% A 80 mL.pH &
6.5 1) TC-MB I A ¥ (MB ] I i 5 % J& 30 mg/L, TC
W) R T A v B 43 51 20.40,60,80, 100 mg/L) T i
A7 W2 B, 2 W B 3k 3P . 430 R Langmuir F1
Freundlich W B A5 B1U2 X6} ZIF-67 W BfF TC 1) %% 35 E
TG AR LR 2,

16 2 A AT, ZIF—67 XHE A W TC 1y W Bt fig
B M FF A Langmuir #5281 56 B TC 78 ZIF-67 [ 11
Wi B 3 Sk B3 S22 ) B BRE Y A R s R A
4 735.3 mglg.



Tolk K AL HE 2022-03,42(3)

R, % . 2B AN E R AMH ZIF-67 3t W3 XK % & MR AR

R2 ZIF-67X TCHIRMEREREMESH
Table.2  Isotherm model fitting parameters of ZIF-67

adsorption for TC
Langmuir AR Freundlich & %
W i It / K,/
nax % 2 2
(mg-g")  (L-mg™) R t/n Ky R
TC 735.3 0.028 7 09911 0.3429 103.699 0.904 0

5O A HGHE (W3 3) Hig , A BT il £ 1Y Z1F-
67 TE 1L 5 PE W FfF TC B 2 A B iy W B 25 1 R0 A
F1% - 4657 I ) 3 3 B HCAE TC W B b 3805 T B A5 ) R
F1hy 1o FH I 55 o

R3  ZIF-67 5 H il W% B 50 B9 IR B 4 A bb %

Table 3 Comparison of adsorption performance between
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capacity and selectivity of TC
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Fig. 6 Effect of coexisting ions on adsorption capacity
and selectivity of TC
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