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Preparation of Covalent Organic Framework Monolithic Material for
Non-Targeted Food Safety Screening: A Recommended Comprehensive
Instrumental Analysis Chemistry Experiment
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Abstract: This study recommends a practical, application-oriented comprehensive experiment in instrumental
analysis for undergraduate students. Centered on non-targeted food safety screening, a covalent organic framework
(COF)-based monolithic material (MF@COF composite) with melamine foam (MF) as the supporter was prepared and
applied to sample pretreatment process of non-targeted analysis for food. The COF is in-situ grown and bonded onto
the surface of the inexpensive and readily available MF, enabling effective purification of food matrices and complete
recovery of chemical hazards while preventing secondary contamination. The experiment encompasses the synthesis
and characterization of MF@COF, adsorption of phytochrome, recovery of chemical hazards, as well as post-
experimental data processing and model analysis. Grounded in fundamental concepts such as Schiff base reaction,
adsorption isotherm, and kinetics, the experiment strengthens students’ proficiency in UV-visible spectrophotometry,
introduces the scientific research frontier of COF materials, and integrates real-world applications in food safety
analysis. Combining fundamental knowledge with comprehensive and engaging experimental design, the experiment
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fosters students’ innovative thinking and practical skills while enhancing their interest and confidence in analytical
chemistry.

Key Words: Covalent organic framework; Food safety; Adsorption; Comprehensive chemistry experiment
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W 52 87 45 TR J VA O B K — B TR (2 h), WRORFE AR ERAAS . LA sk Ie #erh, 2
AT DL R T 2 HE U 2 SR A I 1R], B R A RS I A . NS Sl S R B I 2R BN R 2
7] ) 3 AN W B i A 5 BT 3 i e BUMF @ C OF B m] iz B B o R () PR e A 2% 0k, 48 i .

i H )5 FIMF@COF v {5 FH A AL Ve M I R, AT T 4BE FEE. L5 DMF. 1,4-
TENIAIVERLRE S . TEIXR TLRAE AT, 1,4- E OSSR (E%) i (K Sa), T1IE99.5%. il
W B - I8, 2 AR AT ] ek e AR Ak (T Sb) BV 8% 32 21 H bR BB 55 0 B8, AT AR B 0 4 8 45 0
E

@), [Ewax ) (b)
O ME% :

8ot R SERLR

x z k=3
B 60f :
L 40 H
20 g+~
i | m—
8 a® B o oW B

Es5 fmERER
(a) RV (b) SRIRE FMF@COFWR BT - P i - P 3ot 2 Y €225 A4 4 R

R Bft =
==

3.3 BRMZEIERFST

UEB] T MF@COF BRI AN 2% (A (6 R IF AL B 1 2, FRATT 4R SE T 7t HL 70 £ S R i AR B8 1) 20 #r
HN I fE T, FEMF@COF R R RN, 38 & 1 HEBOR 4k 2 16 2 A1 (AR 151 4 % (100.0
ng LURI10.0 pg LYo B b FT A A2 AR SR 17 43 AT 0 S B 20 IR o BRI R b T Ak I AR N R 2 R T R
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e, TR 1S AAR 24 4 R AR 9 SR B AT BRI AR [T R R (70%—120%45 ) (£6). LRI ML, Al
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