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a b s t r a c t
The structurally stable molecularly imprinted hollow microspheres (MIHM) were pre-
pared by the Pickering emulsion method using ZIF-8 as the stable particle and amoxicil-
lin (AMOX) as the template molecule. MIHM were used to separate amoxicillin from solu-
tion. The physicochemical properties and adsorption properties of MIHM were studied by 
scanning electron microscope, Fourier transform–infrared spectroscopy and X-ray diffrac-
tion and static adsorption experiments. The results show that ZIF-8 nanoparticles can stabi-
lize the Pickering emulsion, and the particles are distributed on the surface of hollow MIHM 
capsules with a capsule size of about 20–80  μm. The results of adsorption experiments showed 
that MIHM had a large adsorption capacity for AMOX, and reached an adsorption capacity of 
0.1577 mmol g–1 in AMOX solution (308 K, pH = 7.0, and 100 mg L–1). MIHM showed high selec-
tivity for AMOX in selective adsorption experiments. After 5 cycles of recycling, the adsorp-
tion capacity of materials only decreased by 9.03%. So, it proves that the MIHM have good 
regenerability.
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1. Introduction

Antibiotics have been widely used in medical, animal
husbandry, agriculture and other industries in recent years. 
Most of the antibiotics are discharged into the environment 
through human and animal excreta, agricultural and sew-
age in the form of original drugs or metabolites [1]. It has 
long-term existence in the natural environment through 
sedimentation and bioaccumulation, which has a chronic 
toxic effect on the organism [2]. Antibiotic wastewater gen-
erally has the characteristics of complex composition and 
difficult biodegradation. The removal of antibiotic residues 
in water has always been one of the hot spots of environ-
mental water resource protection. In the existing treatment 

methods, precipitation filtration and biological treatment 
are inefficient [3], and electrochemical method [4], advanced 
oxidation method [5] and membrane technology [6] are 
complicated and costly, and further research and improve-
ment are needed and provide a wide range of applications. 
Adsorption is a simple and efficient physicochemical sep-
aration method, which has been proved to be an import-
ant means of water treatment in many fields [7–9]. At the 
same time, the adsorption method shows obvious advan-
tages in removing antibiotics, and it is considered one of 
the most promising methods. Various adsorbents such as 
activated carbon, carbon nanotubes, graphene, zeolite, chi-
tosan, and resins can be used to adsorb antibiotics in water 
[10]. Zhu et al. [11] prepared erythromycin molecularly 
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imprinted material for adsorption of erythromycin in water 
based on magnetic eggshell-stabilized Pickering emulsion 
polymerization. The results showed that the adsorption  
rate of erythromycin was over 70%.

The enrichment of antibiotics in water by absorbent is 
an effective and green research direction. In recent years, 
molecularly imprinted technology (MIT) [12,13] has been 
widely used in the fields of electrical sensing detection 
and chromatographic separation [14]. It is a technology 
for preparing polymers with specific recognition prop-
erties for template molecules. The molecular imprinting 
technology has poor stability and good adsorption selec-
tivity [15]. The combination of molecular imprinting tech-
nology and high stability materials, and the combination 
of high selectivity of molecular imprinting technology and 
high adsorption materials, complement each other, adsor-
bents with good application prospects will be prepared. 
Metal-organic framework materials (MOFs) are porous 
materials composed of inorganic metal centers (metal ions 
or metal ion clusters) and organic ligands [16]. They have 
attracted much attention in recent years because of their 
huge porosity, flexible pore structure and easy functional-
ization [17]. Combining porous metal-organic framework 
materials with molecular imprinting techniques by means 
of Pickering emulsions, which stabilizes the formation of 
oil-in-water or water-in-oil emulsions [18], MOFs materials 
such as ZIFs with oil-water amphiphilic also ensures the  
feasibility of the combination [19,20].

In this study, molecular imprinting techniques were 
combined with metal-organic framework materials via 
Pickering emulsions. ZIF-8 was used as emulsion stabiliz-
ing particles, and amoxicillin (AMOX) was used as a tem-
plate molecule to prepare molecularly imprinted hollow 
microspheres (MIHM) for selective adsorption separation 
of AMOX in solution. To study the properties and perfor-
mances of MIHM by characterizing and static adsorption 
experiments.

2. Experimental

2.1. Materials

Zinc nitrate [Zn(NO3)2·6H2O, 99%], amoxicillin 
(AMOX·3H2O), tetracycline (TCY, 98%), ergotamycin (EM, 
98%), 2-methylimidazole (99%), styrene (99%), divinylben-
zene (DVB, 80%), dodecane (99%), APTEs, (95%), and azobi-
sisobutyronitrile (AIBN, 97%) were purchased from Aladdin 
Reagent Co., Ltd., (Shanghai, China). Acetic acid, ethanol, 
methanol, and sodium hydroxide (NaOH) were obtained 
from Sinopharm Chemical Reagent Co., Ltd., (Shanghai, 
China). Aqueous mixed film (25 mm/0.22 μm) were purchased 
from Rebs Flagship Store (Shanghai, China). All experi-
ments using deionized water (DW). Scanning electron 
microscope (SEM, JEOL, Japan), Fourier transform–infrared 
spectrophotometer (FT–IR, IS50, United States), thermo-
gravimetric analyzer (Q600-TGA/DSC, United States), 
Rigaku D/max 2500 VL diffractometer (Japan).

2.2. Characterization

The Pickering emulsion obtained in the experiment was 
observed by using an optical microscope. (Phenix, Jiangxi, 

China). The discrete phase was mixed by a shear force 
instrument (Lankier, Shanghai, China). The SEM presenta-
tions of MIHM were viewed using JSM-7001F (JEOL Ltd., 
Japan). The size distribution of MIHM was analyzed by a 
granulometer (Winner, Jinan, China). The pH/mV instru-
ment (PHS-3C, Xi’an, China) was used to adjust the pH of 
the solution during the experiment. The Nicolet NEXUS-
470 FT–IR apparatus (Thermo, America) was used for 
the recording of Fourier transform–infrared absorption 
spectroscopy. The zeta potential of MIHM in an aqueous 
solution was measured with Zeta potential measurement 
(ZEN3600, Malvern Instruments, England). 

2.3. Synthesis of ZIF-8 nanoparticles

Initial efforts focused on preparing ZIF-8 to ensure 
its stability at oil-water interfaces. Finally, we identi-
fied the following sustainable and reliable methods. 
ZIF-8 nanoparticles were synthesized according to pre-
vious literature with minor modification as follows 
[21,22]: Accurately weight 0.59  g of zinc nitrate hexa-
hydrate and 11.35  g of 2-methylimidazole separately 
into 40  mL of deionized water, followed by mixing with 
strong stirring (1,000  rpm) for 1  h at room tempera-
ture, and the mole rate of 2-methylimidazole to zinc was 
70:1. The nanoparticles were collected by repeated cen-
trifugation (4,000  rpm, 0.5  h) and washed thrice by DW. 
The final product was air-dried for the preparation of  
hollow microspheres.

2.4. Synthesis of the molecularly imprinted polymer 
on ZIF-8@polystyrene (MIHM)

The preparation of MIHM was referenced and 
improved as follows [23,24]: At first, 15.2  mg of amox-
icillin and 60 μL of APTEs (3-aminopropyl triethoxy silane) 
were mixed in 10  mL of DW with 1  h oscillation for pre-
assembly. Then, 0.20  g of ZIF-8 particles were dispersed 
in it by ultrasound for 10 min to form the aqueous phase. 
AIBN at 0.0078 g was dissolved in 0.14 g of styrene, 0.21 g 
of divinylbenzene (DVB), and 0.40  g of dodecane to form 
the oil phase, which was subsequently mixed with the water 
phase in a 25 mL beaker. A stable O/W Pickering emulsion 
was prepared by means of a shear device at a speed of 
15,000  rpm and stirring for 2  min. The resulting emulsion 
was poured into a 100  mL flask, equipped with a cooling 
condenser, and N2 was introduced into it for 20  min. The 
reaction mixture was then heated to 348  K, followed by 
polymerization at this temperature for 16 h. The final prod-
uct was isolated via filtration, added with ethanol to wash 
with a centrifuge at 1,000 rpm for 1 min, the material was 
repeatedly eluted with a mixture of methanol/acetic acid 
(9:1, v  v–1) until the presence of template molecules was 
no longer detected in the eluate, then washed with pure 
ethanol and finally dried in air for 12  h. For comparison, 
NIP/ZIF-8@PS were prepared in a parallel procedure but 
without the adjunction of AMOX, while ZIF-8@PS without 
the AMOX and APTEs, this article calls it NIHM. MIHM and 
NIHM are made of self-assembled film added during the 
synthesis process, and HM is made of self-assembled film 
added during the synthesis process.
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2.5. Adsorption experiments

The static adsorption experiment included the influence 
of parameters such as initial pH, contact time, tempera-
ture and initial concentration of AMOX on the adsorption 
performance. The dosage of the adsorbent was 0.5  g  L–1. 
Add MIHM to a solution (20  mL) of AMOX at a concen-
tration ranging from 10  to 100  mg  L–1, then sealed and 
suspended at different temperatures (respectively, 288  K, 
298  K and 308  K) and mixed in a stirring tank with 200 
revolutions for 12  h. MIHM and the solutions were sep-
arated by an inorganic filter membrane, and the amount 
of AMOX in the colatuie was determined by the UV–Vis 
spectrophotometry (UV-1901, Xipu, Shanghai, China) at 
231  nm. The batch kinetics study was carried out in the 
same manner as the adsorption experiment with the AMOX 
concentration of 100 mg L–1, but the aqueous samples were 
obtained at predetermined time intervals. The amount 
of AMOX adsorbed at the time (t) was calculated by the  
mass balance Eq. (1).

Q
C C V
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where, Qt (mmol  g–1) represents the absorption of AMOX; 
C0 (mmol  L–1) represents the initial concentration of the 
AMOX; Ct (mmol L–1) refers to the concentration at which 
the AMOX in the water reaches equilibrium; V, W and M 
are the volume (L) of the solution, the mass of the adsor-
bent (mg) and the molecular weight of AMOX, respectively.

2.6. Adsorption selectivity

The selectivity of MIHM cavities was performed using 
two different antibiotics, commonly employed in the medi-
cal industry and animal husbandry, and the rebinding per-
centage of each antibiotic to the polymer was compared 
to that of AMOX. The antibiotics used in this study were 
erythromycin (EM) and Tetracycline (TCY).

2.7. Regeneration of adsorbent

Add 5 mg MIHM to 20 mL of 100 mg L–1 AMOX solution 
and adsorb for 12  h at 308  K, the concentration of AMOX 
was measured by ultraviolet spectrophotometer. After 8  h 
of vacuum drying at 313  K, the desorbed and regenerated 
MIHM was repeated and the concentration of AMOX in 
the adsorbed and regenerated MIHM was determined. 
The adsorption performance of the regenerated MIHM was  
studied by five times during adsorption–desorption process.

3. Results and discussion

3.1. Characterization of MIHM

In this study, a stable O/W Pickering emulsion 
Fig. 1a is one of the most important steps in preparing 
MIHM. According to Fig. 1a, some oil-in-water micro-
emulsion ranging from 20  to 100  μm can be observed, 
which is consistent with the subsequent molding sam-
ple. In Fig. 1b, the ZIF-8 nanoparticles are observed by 
the SEM, and it shows a good hexahedron structure. 

Fig. 1. Pickering emulsion micrograph (a) SEM of ZIF-8 and (b) SEM of MIHM (c)–(d).
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The hollow structure is formed with the preparation 
of the oil-in-water emulsion. After the thermal polym-
erization, the oil phase formed a polyethylene 
polymerization layer covering with nano-ZIF-8 parti-
cles. The polymerization layer ensures the stability of 
the hollow structure, and the exposed ZIF-8 particles on 
the layer provide a highly effective adsorbing surface 
for the sample. The hollow structure of the MIHM can 
be observed from Fig. 1c–d, and the surface of MIHM 
is covered with ZIF-8 nanoparticles. The size and dis-
tribution of MIHM are shown in Fig. 1c.

It is showed that the size of MIHM ranges from 20 to 
80  μm. Fig. 1d shows the cross-section of MIHM clearly 
which proves MIHM is hollow. The cross-section of the 
microspheres in Fig. 1d shows that the inner part of the 
microspheres is smooth and the outer surface is unsmooth 
obviously (ZIF-8 and imprinting layer). All these results 
indicate that the imprinted loading part and ZIF-8 are 
mainly distributed on the surface of the capsules and the 
structure is hollow.

It was characterized using FT–IR for the composi-
tion sample for each sample: MIHM, HM and NIHM. 
Fig. 2 shows the FT–IR of MIHM, HM and NIHM. From 
the analysis of the graph, the infrared absorption curves 
of the three samples are same. The MIHM and NIHM 
of APTEs added during the synthesis process have the 
stretching vibration (vertical solid line) of the unique 
Si–O–Si of APTEs at 1,065  cm–1, The HM without APTEs 
added during the synthesis was significantly different 
from the other two samples. The results show that APTEs 
as functional monomers have been successfully com-
bined with hollow capsules through pre-polymerization 
and other synthetic processes.

Fig. 3 shows the X-ray diffraction (XRD) curves of 
ZIF-8, MIHM and NIHM. The XRD curves of MIHM and 
NIHM fit well with the crystal curves of ZIF-8 nanopar-
ticles. The typical characteristic peaks of MIHM and 
NIHM in 011, 002, 112, 022, 013 and 222 are similar to 
ZIF-8 crystals, and the other impurity peaks are not obvi-
ous. It shows that the prepared MIHM has only high 
crystallinity ZIF-8 crystals. The peak value of ZIF-8 par-
ticles is higher than that of MIHM, indicating that the 

abundance of MIHM decreases with the formation of the  
polymer layer.

3.2. Effect of pH

The initial pH of the solution is the most important 
factor affecting the adsorption performance of the adsor-
bent on amoxicillin. This is because the surface charge 
of amoxicillin ionized varies with the pH of the solu-
tion. The change in the ionization state of the amoxicil-
lin molecule is caused by the ionization of the carboxyl 
group (pKa1 = 2.68), the amino group (pKa2 = 7.49) and 
the phenolic hydroxyl group (pKa3  =  9.63). Therefore, 
AMOX with an initial pH range of 4.0 to 10.0 and a con-
centration of 100 mg L–1 was selected to study the effect 
of different pH values on the adsorption of amoxicil-
lin. The zeta potential of the adsorbent at different pH 
conditions was also measured. Fig. 4 shows that the 
adsorption content of adsorbent increases from 0.0456 to 
0.1526 mmol g–1 and the Zeta potential of adsorbent solu-
tion decrease from 5.28 to 1.94  mV when the initial pH 
of the solution increases from 4.0 to 7.0. The adsorption 
capacity of adsorbents in different initial pH solutions 
is mainly related to Zeta potential and the dissociation 
of adsorbents. When the pH is less than 7.0 because 
MIHM and AMOX both contain –NH2 and –NH3

+ in acidic 
solution, The zeta potential of MIHM is mainly charac-
terized by the fact that the positive potential is repul-
sive with AMOX [25,26]. When the pH increased, that 
is, the pH is 7.0–10.0, the content of –NH3

+ in MIHM and 
AMOX decreased, and the adsorption capacity of MIHM 
increased gradually until a relatively balanced capacity 
was reached.

3.3. Adsorption isotherm

Adsorption isotherms are used to study the spe-
cific relationship between the adsorbed materials and 
adsorbent surface. The adsorption capacity of MIHM to 
AMOX solution with a pH of 7.0 at a concentration of 
10–100  mg  L–1 at three different temperatures of 298  K, 
308 K and 318 K was determined and fitted by Langmuir 
and Freundlich models. The Langmuir model assumes 
that adsorption is performed on a single homogeneous 

Fig. 2. FT–IR curves of MIHM, NIHM and HM. Fig. 3. XRD curves of ZIF-8, MIHM and NIHM.
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surface and that the energy of all binding sites is uni-
form. Freundlich equation is an empirical model, it is 
assumed in the non-uniform surface adsorption is revers-
ible. The Langmuir and Freundlich model are represented 
by the following nonlinear Eqs. (2) and (3):

Q
K Q C
K Ce

L m e

L e

�
�1

	 (2)

Q K Ce F e
n= 1/ 	 (3)

where KL (L  mmol–1) is the Langmuir adsorption equilib-
rium constant, and KF (mol L g–2) is the Freundlich adsorp-
tion equilibrium constant. Larger KF value indicates a larger 
amount of adsorption, while 1/n is an indicator of exchange 
strength or surface heterogeneity, with 1/n being less than 
1.0, indicating good removal conditions. In order to predict 
the advantages of the adsorption system, the affinity constant 
RL can also be used for the representation of the Langmuir 
model, which is defined as follows:

R
C KL
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Among them, Cm represents the initial concentration 
of the target adsorbent AMOX. RL represents the affin-
ity and adsorption performance of the adsorption system. 
When 0 < RL < 1.0, the adsorption performance is good.

As shown in Table 1, the adsorption fitting constants 
of both models and MIHM are higher. Combined with 
the convex adsorption isotherm shown in Fig. 5 and the 
adsorption mechanism of the adsorbent itself, it can 
be known that the Langmuir model is more suitable for 
describing the adsorption process. Under three dif-
ferent temperatures, RL was less than 1.0, which indi-
cated that MIHM had good adsorption performance. 
Good fitting with Langmuir ensures further analysis of 
MIHM imprinted load performance. When the tempera-
ture rises from 298  K to 318  K, the adsorption capacity 
of MIHM to AMOX increases. Detailed analysis of the 
adsorption capacity is presented in the thermodynamic  
analysis section.

The adsorption isotherm of NIHM for AMOX was 
determined at 318  K under the same experimental con-
ditions. The imprinting factor (I) is calculated by fitting 
results. The imprinting factor is a good method to eval-
uate the properties of imprinted polymers. The param-
eters are calculated by the fitting coefficient KL of the 
Langmuir model. The expression formula for the value of 
I is as follows:

I
K
K
L

L

= ,

,

MIP

NIP

	 (5)

When the imprinting factor I is greater than 1.0, the 
effect of imprinting load is better. As shown in Fig. 6, 
at 318  K, the I value is 4.1884, which is greater than 1.0, 

indicating that the MIHM imprinting selection cavity has a 
strong ability to combine with AMOX.

3.4. Adsorption kinetics

The research contents of adsorption kinetics include 
adsorption and desorption rate, transformation, and so 
on. It can be better studied by fitting the adsorption kinet-
ics model. Adsorption kinetics of MIHM was studied 
under 318  K. The initial solution concentration of AMOX 
was 100  mg  L–1 from 0  min to 720  min. The experimental 
process and data were fitted and analyzed by quasi-first 
and quasi-second order kinetic adsorption equations. 
The expressions of the two Eqs. (6) and (7), respectively.

Q Q Qt e e
k t� � �� �1 	 (6)
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Among them, the adsorption amount and equilibrium 
adsorption amount at time t are Qt (mmol  g–1) and 
Qe (mmol  g–1), k1 (1  min–1) and k2 [g·(mmol  min)–1] 
are respectively pseudo-first and second-order rate  
constants.

As shown in Fig. 7, the adsorption kinetic data of 
MIHM increased rapidly within the first 60  min and 
achieved 69.24% of the balancing capacity and then 
increased slowly until reaching the equilibrium after 
3.0  h. The adsorption capacity of MIP was achieved at 
0.1413 mmol g–1. The pseudo-first-order model has a bet-
ter fit (R2 = 0.9917), which is more suitable for adsorption 
data, and the adsorption rate is extremely fast, indicating 
that the physical interaction may be related to adsorption.

3.5. Adsorption thermodynamics

Thermodynamics is to study the properties of the 
material system in equilibrium and establish the energy 
balance relationship, including the interaction between 
the system and the outside world and the energy 
transfer and transformation when the state changes. 
Thermodynamic parameters of adsorption process are cal-
culated by equation ΔG (8), ΔH and ΔS (9):

�G RT K� � ln 0 	 (8)

lnK S
R

H
RT0 � �

� � 	 (9)

where ΔG (kJ mol–1) is Gibbs free energy, ΔH (kJ mol–1) is 
standard enthalpy ΔS [J (mol K)–1] is entropy change. T (K) 
is thermodynamic temperature, R [8.314 J (mol K)–1] is the 
ideal gas constant, K0 is the thermodynamic equilibrium 
constant.

From Table 2 we can see that ΔG is negative, which indi-
cates that the process of MIHM adsorbing AMOX is spon-
taneous. With the increase of temperature, the ΔG value 
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increases, which indicates that the higher the tempera-
ture is, the greater the amount of AMOX adsorbed 
by MIHM. The standard adsorption enthalpy 
ΔH of MIHM for AMOX is positive, which further con-
firms that the adsorption process is internal heat and 
physical adsorption. In general, the positive value of H 
further confirms that the adsorption process is endother-
mic and physically adsorbed. These findings are con-
sistent with the obtained isotherms. The positive value 
of S indicates the randomness of the increase at the sol-
id-solution interface. As the temperature increases, the 
increase in AMOX adsorption may also be caused by 
the rate of increase of the particles.

3.6. Adsorption selectivity

Fig. 9 shows that the adsorption capacity of NIHM on 
three antibiotics is lower than that of MIHM, and there is 
little difference between them. This indicates that NIHM 
has fewer sites for adsorption and lacks imprinted holes. 
The adsorption capacity of MIHM on template molecule 

AMOX is larger than that of the other two substances. 
The adsorption capacity of MIHM on AMOX, TCY and 
EM are 0.1548, 0.0624, 0.0391 mmol g–1, which proves that 
MIHM can selectively adsorb AMOX. The adsorption 
capacity of TCY, a structural analogue of template mole-
cule AMOX, was higher than that of EM, and the adsorp-
tion capacity of TCY increased after imprinting. The results 
show that the characteristics of imprinted holes can also 
identify the structural analogues of template molecules.

3.7. Reusability of the ZIF-8@PS

Five experiments of adsorption–desorption cycle rege
neration of MIHM were carried out. The results of the 
experiments are shown in Fig. 10. After one, two, three, 
four and five cycles, the saturated adsorption capacity 
of MIHM to the initial temperature 318  K, initial concen-
tration 100  mg  L–1 AMOX solution was 0.1500, 0.1486, 
0.1452, 0.1416 and 0.1409  mmol  g–1, respectively. After 
five cycles, the loss rate of saturated adsorption capacity 
was only 9.03%. For comparison, the saturated adsorption 

Fig. 4. Effect of solution pH on MIHM adsorption capacity.

Fig.5. AMHM data and its fitting curve of MIHM adsorbed at 
different temperatures.

Fig. 6. Data and fitting parameters of MIHM and NIHM adsorb-
ing different concentrations of AMOX under 318 K conditions.

 

Fig. 7. Kinetic data and modeling for the adsorption of AMOX 
onto MIP at 298 K (the initial concentration of 100 mg/L).
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capacity of activated carbon for AMOX under the same 
conditions is only 0.1248  mmol  g–1  [27]. The results show 
that MIHM has good regeneration performance, and 
reuse has little effect on imprinted voids and surfaces.

4. Conclusions

In this study, Pickering emulsion method combined 
with ZIF-8 and molecularly imprinted technology was 
used to prepare a stable structure and imprinted holes 
adsorption material. Through a series of characterization, 
the excellent adsorption performance and imprint perfor-
mance of MIHM were proved, and the adsorption data were 
obtained through a series of static and dynamic adsorption 
experiments. The experimental results show that the mate-
rial has a hollow structure, imprinting is loaded on the 
outside of the capsule and the load is good. In static adsorp-
tion experiments, the isothermal adsorption of MIHM fits 
well with the Langmuir model and tends to be monolayer 

Table 3
Thermodynamic parameters of MIHM adsorption AMOX

Temperature 
(K)

lnK0 ΔG 
(kJ mol–1)

ΔH 
(kJ mol–1)

ΔS  
[J (mol K)–1]

298 2.369 –5.871
1.142 0.0237308 2.387 –6.111

318 2.401 –6.347

 
Fig. 8. Thermodynamic data and fitting of MIHM adsorption.

Table 2
Adsorption of AMHM data and its fitting curve at different temperatures

T (K) Langmuir model Freundlich model

Qm (mmol g–1) KL (L mmol–1) R2 RL KF (mmol g–1) 1/n R2

288 1.3824 0.1307 0.9536 0.9698 0.1750 0.2805 0.9542
298 0.7996 0.3513 0.9941 0.9227 0.2425 0.3193 0.9998
308 1.3954 0.1734 0.9587 0.9931 0.2799 0.3835 0.9719

 
Fig. 9. Selective adsorption results of MIHM and NIHM.

 
Fig. 10. Recycled adsorption results of MIHM.
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adsorption. At 318  K, the maximum adsorption capacity 
of MIHM was 0.1577  mmol  g–1. Adsorption kinetics and 
thermodynamics proved that the adsorption of AMOX 
by MIHM belongs to physical adsorption and the pro-
cess is endothermic. MIHM has a good imprinting load. 
Compared with NIHM, MIHM has a better adsorption per-
formance and excellent selective recognition for AMOX. 
After five times of adsorption and desorption, the loss rate 
of adsorption capacity of MIHM is 9.07%, which can be 
effectively regenerated. 
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