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In the present work, double water compatible molecularly imprinted polymers (DWC-MIPs) with water
compatible core and hydrophilic polymer brushes were prepared by reversible addition-fragmentation
chain transfer precipitate polymerization (RAFTPP) and applied as solid-phase extraction (SPE) sorbent
for selective preconcentration and specific recognition of triazines in water samples. The DWC-MIPs
employed as SPE sorbent presented much higher extraction efficiency for four triazines in aqueous media
based on the double water compatible property. The validated method was also successfully applied to
tap water and river water sample analysis, and satisfactory recoveries were attained, such as 69.2-95.4%
with the precision of 1.59-3.94% for four triazines at 100 wg L~'. The DWC-MIPs-SPE proves to be a highly
effective cleanup and enrichment method for simultaneous separation and sensitive determination of
triazines in complicated water samples.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

Molecular imprinting is known as a technique for creation of
tailor-made binding sites with memory of the shape, size and
functional groups of the template molecules. Hence, molecularly
imprinted polymers (MIPs) are synthetic polymers having a pre-
determined selectivity for a given analyte, or a group of structurally
related compounds [1,2].In the recent years, MIPs have been widely
applied and achieved great progress in many fields, such as solid
phase extraction (SPE) [3-7] and chemical sensors [8,9], owing to
their desired selectivity, physical robustness, thermal stability, as
well as low cost and easy preparation.

Up to date, the most widely used technique for preparing MIPs
is non-covalent imprinting, in which the complex of template and
functional monomer is formed by non-covalent interactions, such
as hydrogen bonding, ionic interactions, van der Waals forces, and
-1 interactions. Aprotic and low polar organic solvents are often
used for non-covalent imprinting. So, most of produced MIPs can
successfully achieve specific recognition in organic solvent-based
media. However, they often show poor recognition ability for the
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target in aqueous environments because the presence of polar sol-
vent can disturb the hydrogen bond formed between template and
functional monomer [10]. In addition, the nonspecific hydrophobi-
cally binding originated from significant hydrophobic interactions
between the MIPs and the template in aqueous media makes the
inherent specific recognition ability of MIPs to be obscured [11].
Unfortunately, there are many applications which require MIPs
capable of operating in more polar solvents such as methanol, and
ultimately water. So, development of water compatible MIPs is
urgently desirable.

Initially, two-step extraction method was adopted to solve the
problem of water compatibility [12,13]. Typically, liquid-liquid
extraction was first applied to transfer analyte from aqueous media
to organic phase prior to MIPs based extraction. However, these
procedures are complicate, time-consuming and analytes may be
partly lost in sample preparation steps. So, aqueous-compatible
MIPs were highly needed.

For this purpose, different strategies focusing on development
of water compatible MIPs (WC-MIPs) were developed. A rep-
resentative approach was preparing MIPs in water-containing
system [14,15]. Row reported [15] that MIPs prepared in
methanol-water system showed better molecular recognition
ability in aqueous environment than MIPs prepared in organic sol-
vent. The second approach was using hydrophilic 2-hydroxyethyl
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methacrylate (HEMA) [16,17], acrylamide [18] or B-cyclodextrin
[19] as functional monomer in the molecular imprinting pro-
cess. The third one involved a post-modification procedure for the
preformed MIPs. Surface-grafting of hydrophilic polymer brush
or chemical bonded hydrophilic functional groups on the sur-
face of the MIP particles were two commonly used methods
[20-24]. For example, Zhang’s group [22-24] prepared a series
of WC-MIPs by grafting of hydrophilic polymer brush, such
as poly(N-isopropylacrylamide) (PNIPAM), poly(2-hydrozyethyl
methacrylate) (PHEMA) onto the MIP microspheres via surface-
initiated reversible addition-fragmentation chain transfer (RAFT)
polymerization. The introduction of hydrophilic brushes signifi-
cantly improved their surface hydrophilicity and led to their pure
water compatible binding properties.

However, to the best of our knowledge, integrating those three
strategies into one system was few reported. In the present work,
three kinds of WC-MIPs were prepared using methanol/water as
solvent, HEMA as co-functional monomer, PHEMA as hydrophilic
polymer brush, respectively. In addition to the simple WC-MIPs,
double water compatible MIPs (DWC-MIPs) were also prepared by
integrating two or three of them into one system. In this work,
we used atrazine, a well-established template, as a model to study
synthesis of hydrophilic MIPs. The obtained DWC-MIPs were char-
acterized by scanning electron microscope. The molecular binding
selectivity was tested through equilibrium binding analysis. Ulti-
mately, DWC-MIPs were used as SPE sorbent to extract fours kinds
of triazines including atrazine, simetryn, propazine and ametryn
from water samples. Under optimal conditions, the DWC-MIPs can
be successfully applied to preconcentration and separation of tri-
azines from water samples simultaneously.

2. Experimental
2.1. Materials

Methacrylic acid (MAA), ethyleneglycol dimethacrylate
(EGDMA), 2-hydroxyethyl methacrylate (HEMA) were purchased
from Sigma-Aldrich (Shanghai, China) and distilled in vacuum prior
to use in order to remove stabilizers. 2,2’-Azo-bis-isobutyronitrile
(AIBN) were purchased from Shanghai Chemical Reagents Com-
pany (Shanghai, China) and recrystallized in methanol prior to use.
Atrazine, simetryn, propazine and ametryn were kindly provided
by Binzhou Agricultural Technology Co. Ltd. (Shandong, China).
Chain transfer agent (CTA) for RAFT polymerization was synthe-
sized as reported [25]. High performance liquid chromatography
(HPLC) grade methanol and acetonitrile (ACN) were purchased
from Merck (Darmstadt, Germany). Doubly purified deionized
water (DDW) was obtained with a Pall Cascada laboratory water
system. All other reagents were used as supplied without a further
purification step.

2.2. Preparation of water compatible MIPs (WC-MIPs)

In the present work, two kinds of WC-MIPs were prepared.
One without polymer brushes were prepared by one spot method,
and the other with polymer brushes were prepared by two steps
method: MIPs particles were prepared firstly, then polymer brushes
were grafted to the MIPs particles. The following was the specific
procedure.

For preparation of WC-MIPs without polymer brushes, pre-
polymer solution was prepared by dissolving functional monomer
(MAA or HEMA, 2 mmol) and template (atrazine, 0.5 mmol) in sol-
vent (methanol or ACN, 60 mL), which was stored at 4°C in dark for
12 h. Then, cross-linker (EGDMA, 10 mmol), initiator (AIBN, 20 mg),
and CTA for RAFT living polymerization (CTA, 60 p.L) were added to

the pre-polymer solution. The solution was degassed by ultrasonic
bath for 5 min, and then purged with nitrogen for 10 min. Polymer-
ization was performed in water bath at 60 °C for 24 h. The resultant
polymer particles were washed with methanol/acetic acid solu-
tion (9:1, v/v) to remove both the template molecules and residual
monomers. Finally, the particles were dried to constant weight
under vacuum at 40°C.

For preparation of WC-MIPs with polymer brushes, MIPs parti-
cles were first prepared as above described, then polymer brushes
were grafted to MIPs particles according to the following brief
procedure as reported: MIP microspheres with dithioester groups
(prepared by above method, 150 mg), HEMA (1.76 g, 13.5 mmol),
CTA(7.4mg,27 wmol), AIBN (1.5 mg, 9 pmol)and methanol (10 mL)
were added into a round-bottom flask successively. After being
degassed, the grafting polymerization was performed at 70°C for
24 h. Then the resulting solid products were thoroughly washed
with methanol until no white sediment was detected when ether
was added into the washing solutions. For the two kinds of MIPs,
non-imprinted polymers (NIPs) were also prepared in the same way
but omitting the template in the reaction system.

2.3. Characterization of the WC-MIPs

The morphology of the WC-MIPs was evaluated by scanning
electron microscope (SEM, Hitachi S-4800, Japan). All samples were
sputter-coated with gold before SEM analysis. Molecular recog-
nition properties including rebinding capacity, rebinding kinetics
and selectivity experiment were estimated as following: 20 mg
WC-MIPs particles were dispersed in 5 mL flask containing 2.0 mL
atrazine water solutions of various concentrations. After shak-
ing for 24 h at room temperature, the samples were centrifuged
and the supernatant solutions were collected, concentrations of
which were determined using HPLC-DAD (Elite, China). The binding
amount of atrazine (Q) was determined by subtracting the residual
amount of atrazine in solution from the total atrazine amount. Q
can be calculated according to the following formula:

_ (G -GV
m

Q

where Cy (mgmL-') and C¢ (mgmL-1) are the initial and final
concentration of atrazine solution, respectively. V (mL) is the
sample volume and m (g) is the mass of the polymer. Mean-
while, the binding kinetics was tested by monitoring the temporal
amount of atrazine in the solutions. And the selectivity experi-
ments were carried out by using simetryn, propazine, ametryn,
and pentachlorophenol (PCP) as structural analogs. A C18 column
with 250 mm x 4.6 mm i.d. (Waters) was used as the analytical col-
umn. HPLC conditions employed for the triazines separation were
as follows: mobile phase, acetonitrile:water (40:60, v/v); flow rate,
1.0mLmin~!; room temperature; DAD detection, at 222 nm; injec-
tion volume, 20 L.

2.4. MIPs-SPE procedures

A PTFE column was packed with 400 mg WC-MIPs in 5mL
methanol solution using a wet packing method. Then the cartridge
was conditioned with 5mL methanol. Atrazine or its structural
analogs, dissolved in water, was loaded onto the SPE cartridge at
a certain flow rate. Subsequently, the cartridge was washed and
eluted. The collected column-solution, washing solution and elute
were evaporated to dryness under nitrogen and the residues were
redissolved in 0.5 mL ACN for HPLC analysis. In order to get the high-
est SPE recoveries, the variables including the flow rate of loading,
loading volume and the elute solvent were studied and optimized.
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Fig. 1. SEM images of MIPs. (a) MIP-C; (b) MIP1; (c) MIP2; (d) MIP3; (e) MIP4; and (f) NIP for MIP4.

2.5. Analysis of water samples

Once the optimized MIPs-SPE experimental conditions were
established, water samples were used to demonstrate the appli-
cability of the WC-MIPs for preconcentration of triazine herbicides
from aqueous matrices. Tap water sample was collected from our
laboratory after flowing for about 5min, and river water sam-
ple was collected from Yi River in Linyi city of China. The water
samples were collected in Nalgene bottles and filtered through
0.45 pm pore size membrane to remove the suspended particles,
and then the filtrates were kept in a refrigerator at 4°C for use. The
water samples were concentrated with the mixture standards of
atrazine, ametryn, simetryn, and propazine individual at 50, 100
and 200 pwgL-1, respectively. The SPE cartridge was conditioned
with 5mL methanol, and then 100 mL spiked sample was passed
through. Subsequently, the column was washed with 3 mL DDW,
eluted with 5 mL ethanol, and then the eluted fraction was evapo-
rated to dryness under nitrogen and the residues were redissolved
in 0.5 mL ACN for HPLC analysis.

3. Results and discussion
3.1. Preparation and characterization of DWC-MIPs

3.1.1. Procedures for preparation of WC-MIPs

Up to date, three kinds of methods have been reported to
prepare WC-MIPs. They used methanol or water as solvent, added
water soluble functional monomer as co-monomer, and grafted
water compatible polymer brushes to MIPs. In the present work,
these three kinds of methods were all tried, and the specific
recipe was displayed in Table 1. First, the control MIP (MIP-C)
was prepared using MAA as functional monomer, ACN as solvent
by precipitate polymerization. MIP-C, with uniform spherical
morphology (Fig. 1a), displays well selective recognition ability
in organic solvent. Then methanol was used as solvent to prepare
MIP1 by precipitate polymerization. The morphology of MIP1
particles was irregular, as seen from Fig. 1b, which was not ideal
for molecule recognition. The reasonable explanation was that the
polarity and solubility of methanol was not match to the developed

polymer. Then co-monomer HEMA was used to improve the water
compatibility of MIPs. ACN was the most commonly used solvent
for precipitation polymerization, so ACN was still used as solvent.
MIP2 particles precipitate from ACN was also uniform spherical
(Fig. 1c). For MIP3, MIPs particle was first prepared using MAA
as functional monomer and ACN as solvent by RAFT precipitation
polymerization (RAFTPP), and then PHEMA was grafted to MIP
particles in order to improve the water compatibility. The mor-
phology for MIP3 was also uniform spherical (Fig. 1d). Based on the
above results, we can see that MIP2 using HEMA as co-functional
monomer was mainly modified the internal structure of MIPs,
while MIP3 grafting PHEMA onto the surface of MIPs was changed
the “external” of MIPs. In the present work, we integrated these
two methods for the synthesis of MIP4. So MIP4 was prepared
using HEMA as co-momomer, ACN as solvent, and PHEMA was still
grafted to MIP particles by RAFTPP. The procedure was displayed in
Fig. 2A. MIP4 has WC-core and WC-shell, so it is also called double
WC-MIPs (DWC-MIPs). The morphology of MIP4 was also uniform
spherical (Fig. 1e), which can be attributed to the advantage of
living polymerization. From Fig. 1f we can see that DWC-NIPs have
similar morphology with DWC-MIPs, so template molecular did
not show obvious effect on the morphology of obtained polymers.

The five different kinds of MIPs were also estimated by FT-IR and
the results were displayed in Fig. 3. We can see that all five MIPs
have the similar peak shape but different peak strength. For the
five kinds of MIPs, MIP-C and MIP1 were both polymerized by MAA
and EGDMA, MIP2, MIP3 and MIP4 were the copolymer of MAA,
HEMA and EGDMA. In addition, MAA and HEMA have the simi-
lar functional groups (Fig. 3). Therefore, the FT-IR spectra showed
the similar peak shape. However, for MIP3 and MIP4 with PHEMA

Table 1
The specific recipe for preparation WC-MIPs.

Monomer Solvent Grafting brush
MIP-C MAA ACN No
MIP1 MAA Methanol No
MIP2 MAA-HEMA ACN No
MIP3 MAA ACN PHEMA
MIP4 MAA-HEMA ACN PHEMA
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Fig. 2. Schematic illustrations for (A) the procedure for preparation of DWC-MIPs by two steps, and (B) the adsorption behavior of the DWC-MIPs.

polymer brushes, the amount of functional monomers was larger
than the other three kinds of MIPs, so they have higher peak
strength.

3.1.2. Estimation of binding properties of the DWC-MIPs

In addition to the morphology, the binding capacity was an
important index to evaluate these methods. Static adsorption
experiments were performed to evaluate the adsorption capaci-
ties of those WC-MIPs which were dispersed in aqueous solution
at concentrations of 0-70mgL~! and the results were displayed in
Fig. 4A. From Fig. 4A, we can see that MIP-C displayed poor recogni-
tion ability in water media. The dominant reason is that MIP-C has
low water compatibility, which cannot disperse uniformly in water.
For those four kinds of WC-MIPs, MIP1 prepared in methanol has
the lowest binding capacity in water, which matches with result of
SEM image. MIP2 and MIP3 have better binding capacity in aqueous
media because of the improved water compatibility. MIP4, com-
bining the advantage of MIP2 and MIP3, has the highest binding
capacity. The result can be explained by Fig. 2B. Due to the presence
of hydrophilic polymer brushes, MIP4 have good water compatibil-
ity. So polymer particles can uniformly disperse instead of floating
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Fig. 3. FT-IR spectra of the WC-MIPs. (a) MIP-C; (b) MIP1; (c) MIP2; (d) MIP3; and
(e) MIP4. The inset was the chemical structure of MAA and HEMA.

in water, which provides more contact opportunities between poly-
mer particles and analyte. The internal of the polymer particles
was full of imprinted sites which have specific selective recognition
ability for target molecules. The target molecules in the surface of
the polymer can be selected absorbed into those recognition sites,
while those interferents still remain in water solution.

In order to determine the binding rate of atrazines on those
WC-MIPs, dynamic binding experiments were also carried out. It
can be clearly seen from Fig. 4B that the equilibrium time required
for four kinds of MIPs was comparable. However, MIP4 had higher
adsorption capacity than that of other WC-MIPs within the same
time. Moreover, to attain the same adsorption capacity (the equilib-
rium adsorption capacity of MIP-C), MIP4 needed only one fourth of
time required by MIP-C and about half the time required by MIP2
and MIP3. MIP4 had faster template rebinding process than that
of other WC-MIPs, which could be attributed to the double water
compatibility characteristic of MIP4.

The binding selectivity of MIPs is often determined by compar-
ing the binding amounts of the template with its analogs, which
affords an indication of the cross-reactivity of the MIPs toward
selected molecules. In the present work, three triazines (simetryn,
propazine and ametryn) as structural analogs and one reference
PCP (their chemical structures were displayed in Fig. 4D) as other
herbicides were used to investigate the competitive recognition
ability of WC-MIPs. Fig. 4C displayed that the four kinds of WC-
MIPs using atrazine as template showed considerable recognition
ability for the other three triazines and poor binding capacity for
PCP. It also showed that NIPs had similar adsorption capacity for
the five compounds. MIPs could recognize template molecule or its
structural analogs and it was an important property for enriching a
class of target molecules. For the reference PCP, the shape, size and
functional groups were different from atrazine, so MIPs prepared
using atrazine as template did not show the specific recognition
ability. NIPs could also adsorb the five compounds non-selectively
because there were no selective recognition sites in NIPs.

3.2. Analytical performance for the triazines determination based
on DWC-MIPs-SPE

According to the above results, MIP4, the DWC-MIPs, has the
highest binding capacity and fastest binding kinetics in aqueous
media, so in the following work, DWC-MIPs were employed as SPE
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sorbent for preconcentration of triazines. In order to get the highest
extraction recoveries, various influence factors of SPE were studied
and optimized, such as the flow rate of loading, loading volume,
washing solvent and elution solvent. In the column experiment,
400 mg DWC-MIPs were mixed with methanol and then packed
in SPE column. After conditioning with 5mL methanol and 5 mL
DDW, 100 mL of 0.1 mg L~ atrazine, simetryn, propazine and ame-
tryn mixture solution in water was passed through. The collected
column-solution was dried under nitrogen and the residues were
redissolved in 0.5 mL ACN for HPLC analysis. The flow rate of load-
ing sample was a very important parameter affecting the binding
of atrazine. Low loading flow rate would result in a long time of
analysis, while high flow rate would decrease the adsorption per-
centage because equilibrate time was not enough. The flow rate in
the range of 0.5-1.5mLmin~! was studied. 100% of atrazine and
90% of propazine were bounded to DWC-MIPs when the flow rate
was less than 1.0 mL min~!. Increasing the loading volume from 50
to 150 mL at the flow rate of 1.0mLmin~1, 95% of atrazine and 85%
of propazine still could be bound to DWC-MIPs when the loading
volume was 100 mL. So 1.0mLmin~! and 100 mL were chosen as
the optimal flow rate and loading volume in the following work.
The other important affecting factors for the recoveries of target
molecules were the washing solvent and elution solvent. Differ-
ent ratios of the mixed methanol:water solvents were tested as
the washing solvents, ACN, methanol, acetone and ethanol were
tested as the eluting solvents. From Fig. 5A we can see that when
water was used as washing solvent, less than 5% of the four trazines
were found in the washing solvent. The recovery of the four trazines
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Linear relations, detection limits and relative standard deviations (RSD, %, n=5) for
the determination of the four triazines.

Sample Linear range R LOD Interday Intraday
(ngl™") (ngl))  RSD(%)  RSD(¥%)
Atrazine 50-1000 0.9998 3.2 235 2.17
Ametryn 50-1000 09992 338 1.97 1.84
Simetryn 50-1000 0.9959 45 3.37 3.55
Propazine  80-1000 0.9877 8.6 425 3.98

increased with the increasing of methanol in the washing solvent.
So water was used as the washing solvent. For the eluting solvent,
6 mL ethanol was enough to eluting more than 95% of triazines,
seen from Fig. 5B. So ethanol was used as the eluting solvent in the
following work.

Under the optimum experimental conditions, the analytical
performances for the present of DWC-MIPs-SPE-HPLC method
for the determination of four triazines were evaluated and the
results were shown in Table 2. The linear range for atrazine, ame-
tryn and simetryn was from 50 to 1000 wgL~!, while the value
was from 80 to 1000 gL' for propazine. The calibration curves
for the detection of those four triazines were obtained by per-
forming a linear regression analysis. Good linearity was obtained
with correlation coefficients of R>0.98. The limits of detection
(LOD) were 3.2-8.6 g L~! based on a signal-to-noise ratio of 3. To
determine intraday precision, replicate analyses (n=5) at spiked
concentration of 100 wgL-! were performed on the same day, and
interday precision were determined by repeated the same pro-
cedure on different days (n=5) at the same concentration. The
precision was given by the relative standard deviations (RSD) of
intraday and interday. The intraday repeatability evaluated as RSD
was 1.84-3.98%, and the interday reproducibility was 1.97-4.25%.
Therefore, the method was demonstrated to be applicable for sen-
sitive and accurate quantitative determination of the triazines in
water samples.

3.3. Applications of DWC-MIPs to water sample analysis

In order to evaluate the potential applications of DWC-MIPs for
selective preconcentration of triazines in real samples, two water
sample solutions spiked the mixture standard of atrazine, ame-
tryn, simetryn and propazine individual at 50, 100, and 200 pg L1,
respectively, were passed through the DWC-MIPs SPE column.
Initially, none of those four triazines was detected in the tap
water and river water samples. After spiking, four compounds can
be remarkably concentrated by the MIPs-SPE (Fig. 6). Compar-
ing DWC-MIPs-SPE (Fig. 6a) with MIP-C-SPE (Fig. 6b), DWC-MIPs
displayed higher preconcentration ability. The results can be
attributed to the fact that DWC-MIPs have much higher imprinting
efficiency in aqueous media. For the NIPs-SPE, no obvious peaks
of triazines were observed at the corresponding retention time
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Fig. 6. HPLC-DAD chromatograms of 100 ug L~ triazines mixture standard spiked
water samples: (a) extraction with DWC-MIPs, (b) extraction with MIP-C, and (c)
extraction with NIP. (1) simetryn, (2) atrazine, (3) ametryn and (4) propazine.
Experimental conditions: 100 mL spiked solutions; 400 mg DWC-MIPs; wash solu-
tion, 5mL water; elution solution, 5mL ethanol; re-dissolution solution, 500 L
ACN. HPLC condition: mobile phase, acetonitrile: water (40:60, v/v); flow rate,
1.0 mL min~!; room temperature; DAD detection, . 220 nm; injection volume, 20 p.L.

(Fig. 6¢), indicating the triazines were specifically adsorbed on the
MIPs but negligible interaction on the NIPs.

The validation of the DWC-MIPs-SPE method was performed
by examining the recoveries of spiked water samples. The preci-
sion of the method was evaluated by calculating the RSD of the

Table 3
MIP4-SPE recoveries (Rec.) and relative standard deviations (RSD, %) obtained from analysis of tap water and river water samples spiked with four kinds of triazines.
Sample Triazines 50 pgL! 100 pgL! 200 pgL!
Rec. (%) RSD (%) Rec. (%) RSD (%) Rec. (%) RSD (%)
Tap water Atrazine 83.3 1.58 954 2.12 97.6 3.56
Ametryn 80.7 2.37 88.7 2.54 90.5 2.57
Simetryn 81.2 1.98 86.4 3.13 93.2 2.98
Propazine 66.4 3.15 70.2 3.86 85.2 4.05
River water Atrazine 88.2 1.33 92.7 1.59 94.7 2.58
Ametryn 86.7 2.28 89.6 213 93.8 3.07
Simetryn 76.4 3.06 79.8 2.78 89.5 3.12
Propazine 65.3 4.73 69.2 3.94 83.3 4.17
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extraction at different concentration levels using the optimized
procedures. The results are listed in Table 3. Satisfactory recover-
ies were obtained, such as 70.2-95.4% with precision of 2.12-3.86%
at 100 wgL-! for tap water sample, 69.2-92.7% with precision of
1.59-3.94% for river water sample. This demonstrated the potential
applicability of the DWC-MIPs for simultaneous preconcentration,
separation, sensitive determination and accurate quantification of
triazines in water samples.

4. Conclusions

In this present work, four types of atrazine imprinted WC-MIPs,
including MIP1, using methanol as solvent, MIP2, using HEMA as co-
monomer, MIP3, grafting PHEMA to MIP particles, and MIP4 with
water compatible MIP core and hydrophilic PHEMA brushes were
successfully prepared. Among those four kinds of WC-MIPs, DWC-
MIPs displayed excellent recognition ability in aqueous media
owing to the double water compatible characteristic: they have
water compatible core and water compatible polymer brush simul-
taneously. The SPE based on DWC-MIPs was successfully used for
simultaneous preconcentration, separation and determination of
four triazine compounds in tap water and river water samples.
Given the high specificity and high enrichment ability of DWC-
MIPs, we expect that they can be applied for trace pollutes detection
in complicated water matrices. In addition, selective removal and
catalytic photodegradation of the target in water is also a very
important objective. So, preparing WC-MIPs with photodegrada-
tion ability are currently in progress.
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