2021 42 A & 1% Vol.39 No.2
February 2021 Chinese Journal of Chromatography 173~183

FFEREEH(T) - Fo55RE DOI.; 10.3724/SP.J.1123.2020.08018

E T IR A5 BY 7K 25 IR B 77 RO A 52 E R

ke, £ %, IR, " I
(EMRREA 2B, HAR KA 130012)

FEE RIS I R & T ARAEY R &, S g NI el AR AE TR S BARG T BTk, EE R
242 AR B AR = A S SRk A b i R TE e H T, AR BE AR 2458 1A e BORE A R A R
Wy BRI WA R S AR S R G A T B B, R ORI e AR 2 N T G A T e R A R R ) A
W B AT ARG B AT B R MR T SR MR R EAR A B T AR B T e, MR —Fh
B R 25 TR B AL R R — R B S e T AW, BRI VE N R8T TR BERIE B EY; 5
Hb AT LI R Bk R AL RIS SO X SRS R AT 5 18 I LA B v LR BT e . KA A R R VR T Ju ki Ae
7 AR S AREKORE DI R AR T A 2 R, BRMIARS TR A 25 W B TR B 2 U T — g i R (R B TR IR A
FIORIRG A 25 MR BRI A 23388 32 SCAT R B 7] A JOF) BRI A AR ROIR T X 4 ok 25 RGEMHIT AR T
FETF FORIPRG 104 24 W B 500 0 skl W RERILEE B BT R, B A7 AR A 10 I 700 B 25 F S v L I A L EEAS B A R S
YIRS AT 25 5 1 BT Y 1) 8, Wt & e R 2 2t L 2 [ L 5 43\ 5 T2 1 5 T PORONS 1%) 4 24 W 51
AR EEBI T,

KR R PRRIRS s AR 2 2k

FE 5 2E . 0658 XEkFRIZAD A X EHS:1000-8713(2021)02-0173-11

Recent developments of pesticide adsorbents
based on cyclodextrins
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Abstract . The invention and application of pesticides have greatly increased the yield of crops,
greatly contributing to ensuring people’ s basic livelihoods and gradually improving their liveli-
hoods to a well-off level. However, foods, water sources, and soil, containing high levels of
pesticide residues, result in increasingly serious pollution. Pesticide residues usually have the
characteristics of micro toxicity, difficult biodegradation, and bioaccumulation, and thus pose
serious threat to living organisms and ecosystems. In recent years, pesticide pollution has
earned worldwide focus. Thus, methods for the efficient detection of trace pesticides and
reduction of the harm caused by pesticide pollution are urgently required. Researchers have
used catalysis, electrochemistry, membrane separation, adsorption, and other methods to
enrich pesticides from complex matrices. Among these, adsorbents have attracted much atten-
tion owing to their advantages of simple operation steps, rapid treatment process, and low
amounts of organic solvents required. Research on adsorption materials has always been a very
active field, and is also the key to the success of separation and enrichment of pesticides from
complex matrices. Development of adsorbents with the advantages of simple synthesis, envi

ronment-friendliness, high stability, and strong reusability is of great significance. There has been
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some progress in the field of pesticide adsorption using supramolecular compounds. Cyclodex-
trin is a macrocyclic compound with a cavity after crown ether, which can form inclusion com-
plexes via host guest interactions as the main body. Cyclodextrin can also be modified by ether-
ification, esterification, oxidation, and other chemical reactions to improve its adsorption per-
formance. Pesticides can be classified into organic and inorganic substances. One of the most
widely used inorganic fungicides is the Bordeaux solution, whose main component is Cu®'.
Organic fungicides, insecticides, herbicides, and plant growth regulators are basically organic
molecules, whose hydroxyl and carboxyl groups can form complexes with Cu**. As a matrix,
cyclodextrin not only increases the surface area of the materials, but also provides the binding
sites of hydroxyl and carboxyl groups, which guarantees efficient enrichment of Cu**. Organic
pesticides with high polarity, high electron density, and strong hydrophobicity could be better
adsorbed. In this paper, the application of cyclodextrin-based adsorbents in pesticide adsorp-
tion was reviewed, and on this basis, reference to future development directions and applica-
tion prospects were provided. The adsorption capacity of individual pesticide adsorbents based
on cyclodextrin, as reviewed in this paper, is not high enough. Therefore, improving the
adsorption capacity is currently a major research target. Some of the above-mentioned adsor-
bents have unclear degradation mechanisms and can easily cause secondary pollution. There-
fore, the development of environment-friendly pesticide adsorbents that are easy to regenerate
is a promising research direction for the future. After adsorption, some detection methods are
used to determine whether the pesticide residues are up to the standard; however, the detec-
tion instruments are expensive. Therefore, the development of a combined detection mecha-
nism that can reduce workload and cost is a promising research direction. Finally, the develop-
ment of smart cyclodextrin-based adsorbents is also an efficient and rapid method to reduce the
cost of detecting residual pesticide concentrations and the risk of pesticide pollution. For exam-
ple, intelligent materials, whose color changes can be observed by the naked eye, not only
adsorb pesticides, but also respond according to the concentration of residual pesticides.
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Fig. 1 Structure of cyclodextrin ( CD)
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Fig. 3 Possible mechanism between multifunctional nano porous carbon by using -cyclodextrin metal
organic framework (B-CD-MOF-NPC) and four amide pesticides*?]
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