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Abstract: The concentrations of target analytes in samples are low, and complex matrices can
lead to a variety of interferences. Therefore, it is important to pretreat the samples before anal-
ysis. Compared to the time-consuming, tedious, and environmentally unfriendly solvent-based
sample pretreatment methods, pretreatment techniques based on adsorption have more promis-
ing applications. Adsorption-based pretreatment technologies include solid-phase extraction,
dispersive solid-phase extraction, magnetic solid-phase extraction, and solid-phase microex-
traction. Among them, solid-phase microextraction integrates sampling, extraction, enrich-
ment, and injection into a single step. It has the advantages of being solvent-free, highly effi-
cient, time efficient, and labor efficient. The extraction efficiency of solid-phase microextrac-
tion is closely related to the coating materials. There are various types of coating materials, in-
cluding metal-organic frameworks, covalent organic frameworks, molecular imprinted poly-
mers, porous carbon materials and so on. Porous carbon materials include traditional porous
carbon materials such as activated carbon, carbon nanotubes, carbon molecular sieves, and
derived porous carbon materials. Given their advantages of large specific surface area, control-

lable porous structure, large number of active sites, as well as good physical and chemical
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stability, porous carbon materials have been widely used in batteries, supercapacitors, cataly-
sis, adsorption, and separation. Porous carbon materials are also popular coating materials for
solid-phase microextraction. In particular, derived porous carbon materials find widespread use
given their variety and designability. Most of these materials are derived from biomass and
metal-organic framework precursors. In addition, past studies have mainly focused on the
structural optimization of derived porous carbon materials. However, the applications of de-
rived porous carbon materials in solid-phase microextraction are restricted by the following
problems. (1) The preparation of porous carbon materials derived from covalent organic frame-
works has seen great progress. However, there are only a few studies on their applications in
solid-phase microextraction. (2) The prepared-derived porous carbon materials have excellent
extraction abilities as when applied to solid-phase microextraction coatings. However, there is
less systematic and clear mechanism to explain it. (3) Most derived porous carbon materials
when used as solid-phase microextraction coatings show nice extraction performance only for
specific analytes such as polar or non-polar substances. Therefore, in this paper, the research
progress of derived porous carbon materials in solid-phase microextraction over the past three
years has been summarized, and future research prospects have been prospected. Covalent or-
ganic frameworks can be used as precursors to prepare derived porous carbon materials with a
narrow pore size distribution and a large specific surface area. It is necessary to further develop
porous carbon materials derived from covalent organic frameworks as solid-phase microextrac-
tion coatings. The specific mechanism underlying this extraction effect should also be clarified.
In addition, it is necessary to develop high-performance derived porous coating materials for
broad-spectrum and high-sensitivity analysis of pollutants with different physical and chemical
properties. Therefore, hierarchical porous carbon materials should be widely studied in solid-
phase microextraction because of their multimodal pore sizes. A total of 56 references are cited
in this paper, most of which are from the Elsevier database.

Key words: derived porous carbon; biomass carbon; metal-organic frameworks; solid-phase

microextraction
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Table 1 Applications of derived porous carbon materials (DPCM) of metal-organic frameworks (MOFs) in SPME
MOFs Properties Matrices Analytes LODs/ Recovery/ Ref.
precursor (ng/L) %

ZIF-67 399 mz/g BET specific surface area river water PCBs 0.10-0.22 80.3-112.6 [13]

MOF-74 259 m?/g BET surface area, 0.35 tap water, river water CBs 0.005-0.049 93.2-116.8 [29]
cm?®/g pore volume, thermal stability
within 400 C

MOF-74 298. 6 m?/g surface area, 0.12 cm’/g tap water, freshwater, 00Cs 0.03-300 83.6-115.5 [31]
pore volume, micropores ranging Wwastewater
from 0. 59 to 1. 71 nm with an average
size of 1.5 nm

MOF—S—NH2 440. 2 mz/g specific surface area, beef jerky, duck neck phenols 0.73-2.3 81.2-120.4 [32]
high hydrophilicity

MOF-74 about 731 m?/g BET surface area, human serum, artificial urine PAHSs, 0.009-0.590 84.4-111.4 [33]
1. 07 nm pore size OH-PAHs

NH,-MIL-125 544 cm®/g surface area, 0.63 cm’/g apple, peach, pear, nectarine, OPPs 0.23-7.5 82.6-118 [34]
total pore volume, 2.52 nm BJH me- plium, Chinese cabbage, baby
dian pore width, good thermal stabili- cabbage, lettuce, pakchoi, oil-
ty seed rape

MIL-101-NH, 1 pm diameter pond water, river water BTEX 0.08-0. 36 85.3-113.3 [36]

ZIF-8 55 nm average diameter, 8. 5 nm shell rainwater, pond water, river BTEX, 0.0017-0.004295.3-117.1 [38]
thickness, 556.0 m?/g BET surface Wwater PAHs ng/L
area, 1.24 cm®/g pore volume

ZIF-8 250 nm particle size, about 25 nm lake water, river water BTEX 0. 14-0. 56 92.6-97.0 [40]
outer shell thickness CPs 1.10-2.84 92.5-99.5

ZIF-67 175.8 mz/g specific surface area, polyethylene plastic food AAs 0.1-2.0 81.6-118.1 [41 J
1.10 nm micropore diameter, high packaging bags
hydrophilicity

ZIF-67 333.75 m?/g BET specific area, 0. 67 grape, cauliflower pyrethroids 0.02-0.5 80.6-107.6 [43]
cm?’/g pore volume

UiO-66-NH, uniform mesopore, 583 m?/g specific pearl river water, pond water phenols 0.21-1.7 84.5-108 [44]

surface area

ZIF . zeolitic imidazole framework; BET: Brunauer-Emmett-Teller; PCBs: polychlorinated biphenyls; CBs: chlorobenzenes; OOCs:
odorous organic contaminants; PAHs: polycyclic aromatic hydrocarbon; MIL: Materials of Institute Lavoisier; BJH: Barret-Joyner-
Halenda; OPPs: organophosphorous; BTEX: benzene toluene ethylbenzene & xylene; CPs: chlorophenols; AAs: aromatic amines;
UiO: University of Oslo.
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