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Efficient adsorption behavior and mechanism of C7HFPO-TA in water by fluorinated defective covalent triazine frameworks.
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Engineering, Qinghai University, Xining 810016, China). China Environmental Science, 2025,45(11): 6091~6100

Abstract: In this study, fluorine-defective covalent triazine frameworks (CTFs) were designed and synthesized to improve adsorption
performance for per-and polyfluoroalkyl substances (PFAS). Compared with pristine CTFs, the fluorine-defective CTFs exhibited a
55% increase in adsorption capacity. A systematic evaluation of different particle sizes revealed that CTF-F10 (246.421mg/g)
achieved a 59% higher capacity than CTF-F595 (154.403mg/g). These results demonstrate that reducing the adsorbent particle size
not only substantially increases the equilibrium adsorption capacity, but also accelerates the adsorption rate. At pH 2, CTF-F10
achieved a CTHFPO-TA removal efficiency of 89.55%, significantly higher than that at pH 6 (50.15%) and pH 10 (26.35%). The
presence of NaCl or fulvic acid (FA) reduced removal efficiency by about 20%. DFT calculations indicated that the adsorption of
C7HFPO-TA onto fluorine-defective CTFs is primarily governed by electrostatic and fluorophilic interactions. Regeneration
experiments also excellent recyclability and reusability of powdered CTFs. This work establishes a novel design strategy for
fluorine-defective CTFs for PFAS removal from water and provides a first comparative evaluation of the particle size effects on
C7HFPO-TA adsorption, providing scientific and technical guidance for mitigating PFAS contamination in aquatic environments.
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Exactive Focus PUHAT BT { (UHPLC-MS/MS).
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Fig.1 Schematic representation of the preparation of CTF-V
and CTF-F
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Fig.2 XRD patterns, N, adsorption—desorption isotherms, and pore—size distribution curves of different CTFs
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Fig.3 CTF-V125, CTF-F125 adsorption kinetics and

adsorption isotherms
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i, RIL CTF-F125 W I &4 CTF-V125 W bt S 42 7t
T 55%. [F) S £ P8l 3(b) 75 H Bifi 2 ~TA AT A B (1 184 i, 2 o
CTFs % CTHFPO-TA W b i i3 in, f i e alr
R 5 Hoh CTE-F125 % CTHFPO- TA [
P2 R 8 1A 240.366mg/g, /& CTF-V125 i
B KW 255 166.122mg/g (1) 1.45 153X 7843t
Bl 7E CTFs i gl N & sk B, 2 35 e I+ T
CTF-F X T CTHFPO-TA [ 2 K. Langmuir 45

TR LR B e N )32 IR 2 B A AR 2 — 241 3 opy
B 52 W A 3 ok B 2 R B B A 35 50 IR B R
TR A4 45 5 Langmuir A5 5 A7 (3R T
CTHFPO-TA {E#f K} bW b it #,HH CTF-V125
A CTF-F125 (K4 R> 4> 510 0.985 F1 0.981,% W]
W B T A AR S8 A S PR AL A B B R I L
Freundlich 7RI R 47 (P RO, H n {53
> 1,7 W] CTHFPO-TA 7% 5 Wi f#E CTFs_L-.

%1 CTFs Xt CTHFPO-TA HIWRMizh /1 ZFR M ER &M S SH
Table 1  Adsorption kinetics and adsorption isotherm fitting parameters for CTHFPO-TA on CTFs

R ZH CTF-F595 CTF-V125 CTF-F125 CTF-F10
ge(mg/g) 81.300 87.887 159.100 196.51
23 Sy ki[g/(mg'min)] 0.155 0.885 0.120 6.839
R 0.644 0.605 0.952 0.845
ge(mg/g) 85.972 96.025 187.260 199.804
LGl )y i ko[g/(mg-min)] 0.003 0.010 0.0007 0.094
R 0.744 0.782 0.974 0.993
gm(mg/g) 154.403 166.122 240.366 246.421
Langmuir 25 2 AR b(L/mg) 0.014 0.080 0.099 0.180
R 0.878 0.985 0.981 0.968
K¢ 3.530 27.009 38214 59.072
Freundlich %5 il £ A5 7Y n 1.360 2414 2230 2.723
R 0.837 0.956 0.942 0.873

222 AR CTFs WL 2l )y 2% K30y 2452
5 ER SRR T 3 AN RIAR ) CTF-F Xt
C7HFPO-TA (MW P fE. 11 4(a—b),CTF-F10 AHHK
T H R4 CTF-F%F CTHFPO-TA HAG ML)
BRH R, 75 6h N RILIE 2 T W B4, Bt CTF-F125 Wk
B>l s TR} (36h) Ntk 1 6 %, U6 B CTF-F10 (1)1 B A1
Pt CTF-F125 S R — o —Hsh
SRS 3 FlokifR CTF-F % CTHFPO-TA W Fff 5
DI RRRATRIA, WA 185 R IR 8 ) 241
AU R #B e T Zhah Sy 2 e 3 Rk fs
CTF-F %} CTHFPO-TA FW it R34 LAk 22 W Bt Ay
F FAEH Gl T LR B)) ) 2 L, CTF-F595 Xt
CTHFPO-TA ¥ W Bt 28 2R de 72, W] BE A& HH T+ CTF-
F595 [kifeid KAE#3 CTFs P EBIIM A7 S IE AR 58
A5 i, N IT S BB B T 8 HUR A2 4E CTF- F595 1114
[ LT b I AR S kN CTFs #4kFRiA215 31
CTF-F125 4 H e $2 AL 51 22 (W AV R R B 3
2ok BRI 4(a. b))CTF-F125 b CTF-F595 HAT

WL T X CTHFPO-TA W% [t & . AH% T CTF-

F125,CTF-F10 E A3 5 /INPPRIAR, [F] IR B el R W,
U307 BRS FRDRE A% o AR R R B TR B ) Py 6T H AR v
W) 10 U B RO PR R SR 1 o AT
CTF-F595(154.403mg/g),CTF-F125 (240.366mg/g) 5
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