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Advances in construction of triazine-based porous organic
polymers and their applications in solid phase microextraction
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Abstract: The large surface area, adjustable pore structure, good thermal and chemical stabili-
ties, and abundant 77-electron systems make triazine-based porous organic polymers ( TPOPs)
as promising porous materials for gas storage, catalysis, energy conversion and adsorption.
Recently, TPOPs have aroused ever-increasing interest and are considered as one of the
research highlights in solid phase microextraction (SPME) and other sample pretreatment tech-
niques. This minireview summarizes the recent advancements in the synthesis of TPOPs and
their applications in SPME. The application prospects of the TPOPs in SPME and other sample
pretreatment techniques are also presented.
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3) %) sz gk W] 3 A TPOPs %20 Hr i A Hl
SR 2G5y T L RE AN TR) , Hevh B Bk e T
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AR 7 B PR R 1K) CC-QP X 22 3R 55 42 1) [ AH 1
BRI ES TN

UL 4, TPOPs A7 A= i 4 4 el 14 i 11 bb 2% 1
R A7 1 A 2 R AR RS R B T A2 31 G T, Ben
D45 T — 251 PAF-1 R AR bR X 2e okl
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Table 1 Applications of triazine-based porous organic polymers (TPOPs) in SPME

Coating Samples Analytes Analytical method LOD Linear range Ref.
TPT-COF  juice PAEs GC-FID 5-95 ng/L 0.01-100 pg/L  [27]
PAF cosmetics antioxidants GC-FID 0.12-0.22 wg/L 0.02-500 mg/L  [28]

preservatives 0.19-0.30 pg/L

PAF-6 water PAHs GC-MS 0.8-4.2 ng/L 1.6-4000 ng/L  [29]
COF-F-1 water PFASs nanoESI-MS 0.02-0.8 ng/L 1-5000 ng/L  [30]
PAF-56P fruits and vegetables triazole fungicides GC-MS 0.15-1.70 ng/g 2.50-250 ng/g [31]
TOPs@ Si0, water PAHSs HPLC 0.003-0.010 pg/L  0.010-20 pg/L  [32]
SNW-1 tea leaf, tobacco VFAs GC-MS 0.014-0.026 pg/L 0.05-10 png/L [33]

honey phenols GC-MS 0.06-0.2 ng/g 0.1-100 ng/g [34]
CC-TPA apple, peach and pear  organochlorine pesticides GC-ECD 0.032-0.090 ng/g 0.11-20 ng/g [35]
CC-QP honey PAHs GC-MS 0.03-0.19 ng/g 0.10-100 ng/g [36]
PAF-6-NPC  water n-alkanes GC-FID 0.8-6 ng/L 5-2000 ng/L  [38]

soil

0.01-0.05 ng/g 0.05-20 ng/g

TPT-COF'; 2,4,6-triphenoxy-1,3,5-triazine-covalent organic framework; PAF. porous aromatic framework; COF-F-1. fluorine-func-
tionalized COF; TOPs@ SiO, ; triazine-based organic polymers@ SiO, ; SNW-1. Schiff base network-1; CC-TPA: cyanuric chloride-tri-
phenylamine ; CC-QP: cyanuric chloride-p-quaterphenyl; PAF-6-NPC. PAF-6 derived nanoporous carbon; PAEs: phthalic acid esters;
PAHSs: polycyclic aromatic hydrocarbons; PFASs: per- and polyfluoroalkyl substances; VFAs: volatile fatty acids; ECD. electron cap-

ture detection.
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PRI B 7 T 08 A0 5 R R IR 45 A R T R RIS
(density functional theory, DFT) #5401, #4) 4
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