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Figure 1 Common organophosphorus chemical pesticides.
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Figure 2 Common organophosphorus chemical agents.
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Figure 3 (A) Schematic diagram of the three-dimensional structure and active site composition of PTE; (B) Proposed

reaction mechanism for the catalytic degradation of organophosphates by PTE.
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Figure 4 (A) Schematic diagram of small molecule metalloenzyme mimetic catalyst; (B) Mechanism diagram of bispyridine-

oxime catalyzed degradation of BNPP.
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Table 1 Degradation of organophosphorus nerve agents by functional catalysts based on molecularly imprinted polymers.

DyREM K &Y 1AL IEZ [mmol - L~ -min™")]  fE4LFIH E/mg SR
MIP-Cu POE=RT:: 4.0x107 10 [27]
PIB-Co pOE=RT 5.7x10° 10 [30]
PIB-Ni ol S i 3.9x107¢ 10 [30]
PIB-Zn POE=R T 1.5%10° 10 [30]

PBAOX-Zn Xof 4 i 3.7x1073 5 [38]
B4NPP-MIF o A T 2.5%x10°° - [39]
Zn-PAAO-MIPCP XA 8.4x1072 [37]
MWCNT-MIP POE=RT:: 5.6x107 [46]
MF PN 2.8x107 30 [42]
MIPAF pOEzRT 2.1x1072 2 [33]
VBDA-MIF FF L o} 5.2x107* [35]
VBTNOH-MIP FH B 0 i 5.9x107 5 [36]
H-MIP-N/P KA 0 T 2 2K Ty 6.0x10™ 10 [40]
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Figure 5 Schematic diagram of the preparation process of molecularly imprinted polymers.
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Figure 6 (A) Schematic representation of functional monomer structures coordinating with Co?", Ni?*, and Zn?* to amino

acid residues’l; (B) Schematic representation of functional monomer structure coordinating with Co?" to imidazole B'l;

(C) Schematic representation of functional monomer structure coordinating with Zn?" to multiple imidazoles33]; (D) Schematic

representation of functional monomer structure of poly (pyridine-4, 4-dicarboxylic acid vinylene) B3%); (E) Schematic

representation of functional monomer structures VBTN and VBTNOHPL; (F) Structural schematic diagram of single-nucleus

pyridine oxime amine-functionalized monomers (Zn-PAAO)P7; (G) Structural schematic diagrams of mono-oxime amine-

functionalized monomers (MAOX) and bis-oxime amine-functionalized monomers (BAOX)[381.
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Figure 7 Schematic diagram of the degradation of substrate-bound oxygen phosphorus by dual-template imprinted molecules ",
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Figure 8 The process diagram for preparing hollow

microspheres using H-MIP-N/P dual-template imprinting[*l.
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Figure 9 The process of preparing electrospun nanofibers using molecularly imprinted polymers?l,
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(A) Schematic diagram of the preparation of molecularly imprinted polymer materials by combining molecularly

imprinted polymers with modified montmorillonite®; (B) Process diagram for the preparation of MCNT-MIP-MAH-Cul“6l;

(C) Process diagram for the combination of molecular imprinting and mesoporous titanium dioxide membrane*”l; (D) Schematic

diagram of molecularly imprinted porous aromatic framework (MIPAF)i33,
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Review

Application of Molecularly Imprinted Polymer Artificial Enzyme in Catalytic
Degradation Detoxification of Organophosphate Nerve Poison

NIU Ya-lin, JIANG Peng, GUO Tian-ying"
(Key Laboratory of Functional Polymer Materials, Ministry of Education, Institute of Polymer Chemistry,
Nankai University, Tianjin 300071, China)

Abstract Organophosphate toxicants (OPs) are extensively utilized in agricultural practices and illicitly
employed on the battlefield. Their slow degradation rate leading to an environmental accumulation, thus poses a
significant threat to human and animal safety. Molecularly imprinted polymers (MIPs), as artificial enzymes, as a
current research focus, exhibit exceptional physical and chemical stability, offering promising prospects for
catalytic detoxification of organophosphates. This paper elucidates the fundamental principles underlying
molecularly imprinted enzyme-like polymers for catalytic degradation of OPs while highlighting recent
advancements in composition, structure, material morphology design, and catalytic degradation of OPs using
molecularly imprinted polymers as artificial phosphatases.

Keywords Molecularly imprinted polymers (MIPs), Artificial phosphatase, Catalytic degradation, Organophosphate
pesticides (OPs)
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