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The recent research progress of metal organic frameworks (MOFs) as adsorbents and
carriers of pesticides
CHEN Huiping', XU Chunli', SHANGGUAN Wenjie', XU Bo?, RAN Gangchao?, HUANG Qiliang', CAO Lidong"

(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China; 2. Henan Haonianjing
Biological Development Co., Ltd., Zhengzhou 450000, China)

Abstract: Metal organic frameworks (MOFs) material with unique advantages has become one of the most active
research hotspots in the field of materials, and their applications in pesticide field are developing rapidly. On the basis of
the last review, in this paper the study on the adsorption and loading of pesticides by MOFs was updated and further
discussed, in which pesticide adsorption was carried out from the aspects of insecticides, fungicides and herbicides, and
pesticide loading was discussed from pristine MOFs and MOFs composites. Furthermore, the recent progress of MOFs in
pesticide adsorption and loading were reviewed and prospected, which would hopefully provide new ideas for the
sustainable application of MOFs in pesticides.
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i 18 , Fe-MOFsffl 5785 7% 70 = A /N2 AR K H A (2 ik
YERI®, Zhao %515 i T 61 2808 M 1) Fe-MOF s, H
KA K ARG L e 1) AR A AR B I o &5 & AR FE AR ARG
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o 7 0 e 2 S AN RR v I W R, R
Ber@ZnO-Z B AT 224 N ¥ 7
213 RS EAYIE S

AT WK S A (ZIFS) IV 4 B 1 (Zn?T
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y-FRIKS EEMOFs (y-CD-MOFs) # A by & —Fh
LR AT B MR, B AE N 2 T B AR 24 AR 1 N T
WFITH /D o Chen %ML 4 14 35 (avermectin, AVMD
1712}, 51 y-CD-MOFs (AVM-y-CD-MOFs) , 11 # & 4
20.41% ., AVM-y-CD-MOFsANMY 2 JiL HH pH i 3 B i
R, T HAVMABE 2 5 76 N BAfatase vk
T B i A A I O S P %3 2 R R T LA
WMERZ MK, e Ex 58, 11— 2 i
JE ERRAC TN A 5 AVMA R FIAE L,
AVM-y-CD-MOF 1] i P4 53 5510 05 A 4 JTCl 2 IR
B (R

g TR, AN TR 4 T s A HLBC A4 A4 1 2l
MOFs fit 8 A 2 J5 R B T AN R IRV RS U e R0 A= 4
Tk AR, MOFSIAS [7] 45 K4 1] LA 4388 1 e 13 g
HUBETIOIAEE (pH R BV TS5, AT A4 e A
R JRE P PR AR 24 SRR TSR AR
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MOFs 5 AR L Be 41 73 1 54 vl AR 1 g
SN2 REA, TTIRT 5 380A 2 5 22 IR R TR fe R Y.
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H AT, 7 = 24 9035 VF 22 300 380w B 8 g K 28024
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101 (Fe)@silicaft: 12 h A B 5 & B i 50% ; 7EpH A
7.0H16.015, 24 h N 73 B T T 10.7% H114.3% 1)
CAP. tfae YERE 45 KK W, MIL-101(Fe)@silica
2 AW LA BRI CAP G B R . Ik 4, MIL-
101(Fe) A1 4 A1 v] DA 0 0 i 42 A K 1 ik
FIEYR , 5 % BAH EE , MIL-101 (Fe)@silica b B 1)
F1 5 R AR R 23 il B R T 18.6% ~ 19.6% Al
4.8%~17.7%.
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A MR 52 IR FH A 27 it 1) 2803 B K AR B A 3%
FeM o Liang %2R FH — R VoK 3% B 771 0K 6f e R 2,4-
AR R - MpHERIT D BB AE ZIF-845 K
PR PD@ZIF-891 . Y6l N PD@ZIF-8 71 (1 pHEKIT ik
FIHEAT 70 7 N IOR SR, T AR BipH.,
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nm , WA 2 (KR SR Ay (63.4 £ 3.5) %, 1M 7 MARS 4%
1R, R BCEA R (13.7 £0.9) %, Ma55Wy 2t T 4
A il f 2% (o pHIE Y. B MOFs & 454 (DNF@ZIF-8@
PMMA/zein) , Fl T3 & BRI A TR 8 IR 0 R AE
pH A 7.0, 2 (1§ #4120 h)s , Bk HU (dinotefuran,
DNP F1Zn?* 1) SRR T & 430l 15 £166.4%F16.1%
I3 e o HR B AEAL 1K1 265 A7 6% . £EpH A 5.0,
7.0F19.01], 120 h/i5 S BB T DNF 23 1) 24 76.5%
54.9%F150.7% . S5ipH 7.00 41 L, pH A 5.0 B B i)
Z?t AR R A N DL b g R, ZIP-817E [ 1
A oA, W LASIEER P S DNF AN Zn®* (1) pH U RE
(B3

f

4 8 A EEYMOFs & 4 4) T DNF (@ F1Zn® B J8UT 0 I 5 () s pHATMOFs 5 45 4 T DNF (o) FIZn?" (D BEJ5UAT 0 I 520 O 5 85 LD
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UeAl, AR IR35 dJiE , SXTIAH LG, MOFs 5 A&
Wy Kb B (S 24 v AR B EERT T R e T
18.44% .3.84%.20.12%H129.69%, ¥t Wi Zn>* A 44
AR X BRAE K= A HEE FH - 5307 25 [F DNF
AL, MOFs & 5 4 7% B AUR$E 51 1 33.3%, it = 55
7214 dJa A HURCRSE 5 T40.1% 2B 22 PR VEOY
R, MOFs S & n) FoK W k2242

A IRYE 0] A= ) B gt P R0 e AR A R B
B G MR T R R R R R I T T I
Lee %5 01 i 15 il 7K 8 9% 5 1548 22 FLMOF-5 1% Fff
F5 27t (atrazine, AT , &5 & W] L W) B 58 LG IR/ E
Ky (PVA/ST ML, FI i # FL 5 22 152 AT RS H 758
% AR RAT@MOF-5/PVA/ST, nJ Y 2b> [ 5 751 5
TE B AR 0 FH K 5 U , e B 1) A7) 338 i RV A
R T 54 LI 245 P W B 1k R (i ) L 40 26
WRE B FURE M R, 7E e 4 F T, MOF-5
Xof 5 2 AR I B 22 60.12% o B TBOR I 25 B 10
AT@MOF-5/PVA/STH A B R R IR AT, AT 5
BB ICR 29 1 50%, $E4215 h, B IAT I 755 E 905
Ik Bl

ST R B O i R R AR B2, BLRL
AR 2 0] 2 2 BRI 1D VB A S 5 38 V) — b B
AR K A, XA 23 77 A 0 2 1k R A 5% £ 5
B 5 ¥ . 75 MOF (HKUST-1) %8 H in A % #87)
(5,10,15,20- DY (1- FFF J&-4- L I L y s bk U (Ot FFF S i
2 #h), TMPyP) , —Baikhg gt 17 nhbk4:Jm A AL 2L 40
KEHME PS@MOP , WLIE 45, 45 R0, %
() PS@MOF X 't B 1) 47 280 249 4 12% it 12 53
O, LRSI 3R )0 S EL R AN 2R 4 B B AT
SRS I A BREE, )R BE T R, X3
JRFK 30 1) 2 A DL R v 28011 G £ A e AR 3 56
R W], PS@MOFJCIs AL B, XHAEA 224 o IR, nubk
MOFSTE nJ FF LA P94 75 5 B 10 R AR A 20 1 23
AB A5 T o R 9 T
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SR (N- 7 TR 26 T3 0 I Ji ) (PNIPAmD 2 — Fi il
FEBUR IR AW, M T AR I S W R
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YK ITORE IR 7 A . Wan S5 CHE T —FpiE T PNIPAm
1& 1 FL 97 % ¢ B Ek (indoxacarb , IDO) ] UiO-66-
(COOH), ik B W 3 4R 2 45 B¢ & R IDC@Ui0-66-
(COOH),-PNIPAm ., UiO-66-(COOH), H. £ 5 Kt
F TR S (1) WO RE T 5 6T IDC B A #5147 4%
#.(78.69%) . 5 EIDCIH ZE R AN ], IDC@UIO-66-
(COOH),-PNIPAm & JL H ¥t 5 Wi 7 f ] 458 B T8O AT
N IR, TR IDC R SR B A, I K
IS T f 3 AT 80 T L S IDC IR 25 A L, 1% B A 2 0
TR DA B AT R IR OV 6 O T
AN KT W R

AP EMOFSAR AR S 1 [ i) A 24 6 8 ik R gk
TTWFTL, LA R 2 B2 R AE R B & AR A b
Bee At A58 5 Gy N I 7 T8I 36 FEFe, O, E A il s, I
F 5 £ % (polydopamine, PDA) F1UIO-66t13, %
LI AR A MR Fe0,@PDA@UIO-6657, Tkt Ht
Wk (imidacloprid, IMD #% 9 2 31 44 K 5 & 44 ¥} )5 &
WL GEREAT N o RN, ZE IMI@Fe;0,@PDA@UI0-66
BEIEIMIG » K 295% I Fe,0,@PDA@Ui0-66 1]
DA 3 % DS [T, A M) T 9 2 84 R B
BRI AR RGN G FH RIS TERE R,
IMI@Fe;0,@PDA@UIO-66 1] % HLiG 1 L5 7 i AL ol
FIAHM
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MR RGZMaE, AR TR kR,
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