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Abstract 

Water stable Zr-metal–organic framework nanoparticles 

(PCN-224 NPs) have been solvothermally synthesized. 

PCN-224 NPs show spherical shape with smooth 

surface and particle size of approximately 200 nm. 

PCN-224 NPs can be stable in acid and aqueous 

solutions, as confirmed by powder X-ray diffraction. 

Gatifloxacin (GTF) adsorption measurements showed 

that PCN-224 NPs exhibit a high adsorption capacity of 

876 mgg-1. Meanwhile, the adsorption factors, 

adsorption characteristics, and mechanisms of GTF 

were investigated in batch adsorption experiments.  
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1. Introduction 

With the rapid development of human technology, the 

residual amount of antibiotics continued to trend higher 

in ecological environment, especially the water 

environment (Zhou, L.J., etc.). Many studies have 

reported that there are a variety of antibiotics in waste 

water (Li W.H., etc., and Golovko, O., etc.), 

groundwater (Chen, K., etc. and Jiang, Y.H., etc.), and 

surface water (Watkinson, A.J., etc.).  

As a new type of porous materials, metal-organic 

frameworks (MOFs) with excellent chemical and 

physical properties show of promising applications in 

various fields, especially those related to adsorption as 

solid phase microextraction (SPME) (Li, Q.L., etc.), and 

solid phase extraction (Tokalioglu, S., etc.).  

In this paper, the Zr-MOFs (PCN-224) NPs (PCN 

stands for porous coordination network) was 

synthesized and applied in adsorption of gatifloxacin 

(GTF) in aqueous solution. Meanwhile the adsorption 

factors, characteristics and mechanism of a 

representative fluoroquinolone antibiotic, GTF, were 

investigated in detail. 

 

 

 

 

 

 

2. Experimental 

Zr-MOFs was synthesized (Park, J., etc.) and 

characterized by SEM, XRD, and TGA as shown in 

Figure 1. 

Figure 1.  (a,b) SEM images,(c) XRD image and(d) 

TGA images of PCN-224NPs 

3.   Results and Discussion 

3.1. Optimization of parameters  of adsorption 

procedings 

The performance of adsorbent is usually depicted by 

adsorption capacity and removal percentage. In the pre-

experiment, the adsorption performance of PCN-224 

NPs was excellent for GTF. 100% GTF were removed 

in 15 min when 10 mg PCN-224 powder was dispersed 

in 10 mL (80 mg·L
-1

) GTF solution. Therefore, the 

effects of contract time, pH, and ionic strength on 

the adsorption of GTF onto PCN-224 NPs were 

investigated, and the results were shown in Figure 

2. 
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Figure 2. (a) Effect of contact time. (b) Effect of pH. 

(c) Effect of ionic strength. 

3.2. Adsorption kinetics 

To study the relationship between the structure of 

adsorbent and adsorption performance, the data in the 

adsorption equilibrium time experiment were used to fit 

the kinetic model. Four models were used to describe 

the adsorption process. The results were shown in 

Figure 3. 

 

Figure 3.  The kinetics models for adsorption of GTF on 

PCN-224 NPs: (a) pseudo-first-order model. (b) pseudo-

second-order model. (c) intra-particle diffusion model. (d) 

liquid-film diffusion model. 

4.   Conclusions 

In this study, Zr-MOF PCN-224 NPs were synthesized, 

and characterized. The adsorption performance and 

mechanism of PCN-224 NPs absorbing GTF from 

aqueous solution were also investigated. Various 

parameters such as contact time, pH and ionic strength 

were considered and optimized. The results show that 

the adsorption rate and removal percentage of GTF on 

PCN-224 NPs is quite high, and the adsorption kinetic 

fits the pseudo-second-order model better (R
2
 = 0.999).  
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