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a b s t r a c t

Adsorption is the most effective technique for perfluoroalkyl substances removal, owing to its simplicity

and cost-effectiveness. However, conventional adsorbents suffer from low capacity, slow kinetics, poor

selectivity, and reusability challenge. This study introduced a novel amine and imine functionalized cova-

lent organic frameworks (PDA@COFs) adsorbent. Benefiting from its functional groups and unobstructed

channels, PDA@COFs exhibited an ultra-high maximum adsorption capacity (3200mg/g) and excellent se-

lectivity for perfluorooctanoic (PFOA), which is far more than most adsorbents. Theoretical calculations

revealed that electrostatic attraction is the dominant mechanism driving the selective adsorption of PFOA

by PDA@COFs. The five-stages analysis of adsorption isotherms revealed that PDA@COFs adsorbed PFOA

monomers via electrostatic adsorption at low concentrations and adsorbed PFOA aggregates by electro-

static and hydrophobic synergistic adsorption at high concentrations, which significantly enhanced the

adsorption capacity for PFOA. To explore the practical application potential of PDA@COFs, it was evalu-

ated as a promising anode in capacitive deionization (CDI). The recovery of PFOA was as high as 98.2 %,

highlighting its potential for practical application. This study is the first to demonstrate that PDA@COFs

has an ultra-high adsorption capacity toward PFOA and new insights into the PFOA adsorption mecha-

nism with five stages, and explores its practical application potential through CDI.

© 2026 Published by Elsevier B.V. on behalf of Chinese Chemical Society and Institute of Materia

Medica, Chinese Academy of Medical Sciences.

Per- and poly-fluoroalkyl substances (PFASs), categorized as

emerging contaminants, were typically termed “forever chemical”

due to their hydrophobic fluorinated carbon chains stabilized by

exceptionally strong C–F bonds (450kJ/mol) [1]. Prolonged expo-

sure to these compounds can lead to severe health issues, in-

cluding liver damage, ulcerative colitis, and even cancers [2,3]. In

response to growing concerns, the U.S. Environmental Protection

Agency has recently established mandatory standards for PFASs in

drinking water [4], necessitating the development of remediation

technologies that are economical, efficient, and sustainable.

Adsorption is the most prevalent method for PFASs removal,

owing to its ease of implementation and notable economic via-

bility in water treatment [5]. Current adsorbents that have been

investigated for PFASs adsorption include activated carbon [6], ion-

exchange resins [7], and surfactants [8]. However, these adsorbents
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often suffer from insufficient adsorption capacity, poor selectivity,

slow adsorption kinetics, and challenge in reusability [9], which

hindered their practical application. In addition, for porous adsor-

bents, PFASs aggregation due to the hydrophobic interactions hin-

dered the mass transfer diffusion process, whereas the adsorption

efficiency of these compounds can be enhanced via cooperative ad-

sorption [10], so the construction of adsorbents with unobstructed

channels can help to realize the balance between hydrophobic ag-

gregation of PFASs and mass transfer and diffusion.

Covalent organic frameworks (COFs) with highly ordered pore

architectures, hydrophobicity of carbon skeleton, tunable pore sizes

[11], robust chemical stability [12], and surface functionalization

[13] are novel advanced materials with appealing adsorption prop-

erties. However, COFs still lack specific binding sites for PFASs, and

the post-synthetic modification of COFs is complicated and expen-

sive, which limit their practical application. Polydopamine (PDA),

a biocompatible polymer, features numerous functional amine and

imine moieties that generate positive charges, enabling the elec-

trostatic interaction with anionic PFASs during adsorption [14–16].

https://doi.org/10.1016/j.cclet.2025.112297
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Scheme 1. Synthetic scheme of highly efficient and selective adsorbents.

Herein, this study introduces a novel and simple strategy, con-

structing PFASs adsorbents with multi-functionalized sites by coat-

ing PDA onto COFs (PDA@COFs), which can selectivity and effi-

ciently adsorb negatively charged PFASs molecules (Scheme 1), and

further improving the adsorption performance of PFASs adsorbents

by utilizing the aggregation of PFASs. However, to our knowledge,

the adsorption of PFASs by PDA-coated COFs has not been reported

previously.

COFs typically exist as powder due to their inherent hyper-

crosslinked and insolubility of the framework, which poses chal-

lenges for practical application and recycling in adsorption pro-

cesses. To explore the practical application potential and reusability

of PDA@COFs adsorbent, PDA@COFs was evaluated as a promising

anode in capacitive deionization (CDI), improving the desorption of

the adsorbent and the recovery of PFASs through polarity reversal

of the electrochemical cell.

Perfluorooctanoic acid (PFOA) was selected as a representative

PFASs because of its wide availability and resistance to conven-

tional adsorption methods. This study provided valuable guidance

on constructing adsorbents for efficient and selective removal of

PFASs, as well as a promising strategy for exploring the practical-

ity of adsorbents via CDI.

Supporting information included preparation process, charac-

terization, experimental methods, and analytical methods. COFs

was first synthesized via polycondensation of TAPT and TFTA un-

der Schiff base reaction conditions. Subsequently, PDA was coated

onto COFs using a modified solvothermal method to construct the

PDA@COFs adsorbent (Fig. 1a). A peak at 1578 cm−1 was observed

in the FT-IR spectra of the COFs, which assigned to the newly

formed C=N bond [17], while the bands corresponding to C=O

(1697 cm−1) from TFTA and –NH2 (3150–3430 cm−1) from TAPT al-

most vanished, indicating completion of the condensation reaction

(Fig. S1 in Supporting information). Meanwhile, the aromatic C=C

vibration at around 1600 cm−1 [18] persists in PDA@COFs, con-

firming that the intrinsic hydrophobic regions remain unshielded.

The optimal conditions (Fig. S2 in Supporting information) for the

preparation of PDA@COFs were found: 40mg dopamine hydrochlo-

ride and 40mg potassium carbonate, with a reaction temperature

of 100 °C for one day. Surface SEM images revealed that COFs ex-

hibited a coral-like morphology consisting of irregular nanopar-

ticles (Fig. 1b and Fig. S3 in Supporting information), whereas

PDA@COFs displayed larger and rougher particles with rounded

edges, which was attributed to PDA coating-induced surface mod-

ification. In addition, TEM (Figs. S4b and d in Supporting informa-

tion) confirmed that PDA@COFs retain intact crystallinity and or-

dered pores without collapse.

The FT-IR spectra of PDA@COFs exhibited enhanced stretching

vibrations peaks at 3150–3430 cm−1 compared to COFs (Fig. 1c), in-

dicating that PDA conferred additional amine functional groups to

the COFs [19]. Furthermore, the peaks at 1293 and 1262 cm−1 cor-

responded to C–O–H bending and aromatic ring stretching vibra-

tion in PDA, respectively [20,21]. PDA and COFs were connected via

non-covalent interactions, and the rightward shift (Fig. S5 in Sup-

porting information) of the hydroxyl stretching vibration peak con-

firms the enhanced hydrogen bonding interaction [22]. XPS analy-

sis showed that the PDA@COFs contained C, N, O, and F (Fig. S6

in Supporting information). The O 1s spectra revealed that peaks

at 531.5 eV and 532.9 eV corresponded to the C=O and C–O struc-

tures, respectively [23], which were associated with the ketone and

hydroxyl groups in polydopamine.

The XRD patterns of COFs and PDA@COFs showed distinct

diffraction peaks at approximately 2θ =2.75°, 4.89°, 5.65°, and

7.39° (Fig. 1d), corresponding to the (100), (200), (210), and

(220) crystallographic planes, respectively [24]. The N2 adsorption-

desorption isotherms revealed the porous properties of COFs and

PDA@COFs, with the specific surface area decreasing from 617.306

m2/g (COFs) to 28.361 m2/g (PDA@COFs) (Figs. 1e and f), suggest-

ing that the specific surface area of PDA and PDA@COFs decreased

significantly during the synthesis process, which was attributed

to pore blockage and surface coverage by PDA. Both adsorbents

displayed type IV adsorption isotherms accompanied by H3 hys-

teresis loops [25], characterized by mesoporous structures, with

average pore diameters decreasing from 5.2nm (COFs) to 3.8 nm

(PDA@COFs) (Table S1 in Supporting information). As shown in Fig.

S7 (Supporting information), these pores were sufficiently large to

trap PFOA [26]. Notably, the PDA coating endows the COFs with

amine and imine functional groups. The corresponding increase in

surface hydrophilicity (Fig. 1g) directly demonstrates the enhanced

number of these amine/imine groups, which strengthens electro-

static interactions with PFOA.

To assess the PDA@COFs adsorption performance, adsorption ki-

netics were investigated on its parent materials COFs and PDA. The

adsorption of PFOA by PDA@COFs was rapid and approached equi-

librium within 5min, adsorbing about 80% of PFOA (Fig. 2a). In

contrast, pure COFs, PDA, and physical mixtures of COFs and PDA

adsorbents were only able to adsorb small amounts of PFOA. This

phenomenon can be ascribed to the fact that COFs possess un-

obstructed channels, but lack adsorption affinity for PFOA. Mean-

while, pure PDA have the necessary adsorption sites for PFOA but

lack regular pores, resulting in poor mass transfer and limited con-

tact area with PFOA. The pseudo-second-order model demonstrated

superior fitting performance (Fig. S8 in Supporting information),

evidenced by a higher correlation coefficient (R2 =0.99) and a rate

constant k2 of 9.6 g mg−1 h−1 (Table S2 in Supporting informa-

tion), demonstrated that the adsorption process involves a variety

of mechanisms and not just changes in adsorbent concentration

[27].

Adsorption capacity was a key indicator for evaluating ad-

sorbent performance, and the adsorption isotherm in Fig. 2b

was LS-shaped. PDA@COFs exhibit ultra-high adsorption capac-

ity (3200mg/g) toward PFOA. Adsorption was not saturated at

PFOA concentrations higher than 1000mg/L, which was due to

the cooperative adsorption of electrostatic and hydrophobic inter-

actions. In comparison with other adsorbents (Fig. 2c), including

biochar, metal-organic frameworks, and carbon nanosheets [28–

34], PDA@COFs exhibit significantly higher adsorption capacity.

As depicted in Fig. 2d, PDA@COFs exhibited stable PFOA adsorp-

tion efficiency (>74 %) across a pH range of 3–7. For the PDA@COFs

adsorbent, the zeta potential value shifted from 34.63mV to

−28.83mV as pH increased from 3 to 11, indicating the critical

role of surface charge in adsorption capacity (Fig. 2e). This corre-

lation emphasized the dominant role of electrostatic attraction in

the adsorption mechanism. Under acidic conditions, protonation of

adsorption sites on PDA@COFs increased their availability [33]. As

shown in Fig. 2f, and Figs. S9 and S10 (Supporting information), the

presence of Cl−, SO4
2−, and PO4

3− showed negligible interference

2



T. Chen, B. Wang, L. Zhang et al. Chinese Chemical Letters 37 (2026) 112297

Fig. 1. Synthesis and characterization of the PDA@COFs. (a) Chemical structure and synthesis of the PDA@COFs. (b) Morphology and structure of COFs and PDA@COFs

characterized by SEM images. (c) The FT-IR spectra of COFs and PDA@COFs. (d) Crystal structure analysis of COFs and PDA@COFs characterized by XRD spectrum. (e, f)

Specific surface area and pore size distribution of COFs and PDA@COFs characterized by N2 adsorption-desorption isotherm. (g) Hydrophobicity of COFs and PDA@COFs

characterized by Water contact angles.

on the adsorption of PFOA by PDA@COFs, whereas the adsorbed

amount of PFOA was significantly reduced when the concentration

of HCO3
− was 100 times greater than that of PFOA. This decline

was attributed to the alkaline nature of NaHCO3, which elevated

solution pH and diminished electrostatic attraction.

We selected three representative competing contaminants to

evaluate the selective adsorption capability of PFOA by PDA@COFs.

Hydrophilic benzylamine and benzoic acid showed no significant

interference with PFOA adsorption, whereas hydrophobic sodium

dodecylbenzene sulfonate (SDBS) reduced PFOA adsorption by 5%

(Fig. 2g and Fig. S11 in Supporting information), demonstrating

the strong adsorption affinity of PDA@COFs for PFOA [35]. Addi-

tionally, we tested the simultaneous adsorption of different types

of PFASs (PFOA, PFOS, and OBS) by PDA@COFs. The results (Fig.

S12 in Supporting information) demonstrated that PDA@COFs ex-

hibited excellent adsorption performance for PFASs containing car-

boxyl and sulfonate functional head. Natural organic matter (NOM),

especially HA, was tested for its effect on PFOA adsorption. As

the HA concentration rose from 5mg/L to 50mg/L, the PFOA ad-

sorption showed a decline from 1.8% to 14.6% in contrast to the

blank group (Fig. 2h and Fig. S13 in Supporting information). The

reduction in adsorption was attributed to competition for adsorp-

tion sites by HA through the interaction of the carboxyl group with

PDA@COFs [36]. Moreover, after four adsorption-desorption cycles,

PDA@COFs retained 78.9% of its initial PFOA adsorption rate, with

only a 6.6 % decline (Fig. 2i). Additionally, we determined the num-

ber of functional groups remaining after the cyclic process through

acid-base back titration experiments (Table S6 in Supporting infor-

mation). After four cycles, the loss of amine or imine adsorption

sites accounted for approximately 7.5% of the total, demonstrating

the excellent cycling stability of PDA@COFs.

The adsorption of PFOA onto PDA@COFs were characterized

using SEM, EDS, FT-IR, XPS and DFT calculations. The SEM im-

ages and corresponding EDS mapping results of PDA@COFs af-

ter PFOA adsorption (denoted PFOA@PDA@COFs) revealed that the

PFOA molecules were effectively confined within the inner pores of

PDA@COFs (Fig. S14 in Supporting information). Furthermore, the

water contact angle of PDA@COFs increased from 48° to 79°, in-
dicating that PDA@COFs exhibited enhanced hydrophobicity after

PFOA adsorption (Fig. S15 in Supporting information).

FT-IR spectroscopy revealed the binding mechanisms between

PFOA and PDA@COFs. As depicted in Fig. 3a, the emergence of

new absorption peaks at 1548 cm−1 and 1401 cm−1 in the FT-

IR spectrum of PFOA@PDA@COFs was assigned to the asymmet-

ric (υas(COO
−)) and symmetric (υs(COO

−)) stretching vibrations

of the carboxylate group, respectively [33]. The apparent contrac-

tion of the C–N stretching band confirmed the electrostatic attrac-

tion between the COO− groups in PFOA and the CH3-N
+ groups in

PDA@COFs. The spectral range from 1142 cm−1 to 1206 cm−1 corre-

sponded to C–Fx [37]. The shift from nearly semi-ionic to covalent

C–F in PDA@COFs may be attributed to the hydrophobic interac-

tions. A new peak at C–F3 position of PFOA@PDA@COFs suggested

that PFOA has been successfully adsorbed onto PDA@COFs.

XPS spectra were employed to analyze the elemental composi-

tion of PDA@COFs before and after PFOA adsorption, including C, F,

N, and O (Fig. S16 in Supporting information). The C 1s spectrum

(Fig. 3b) of PDA@COFs showed that the peak at 291.8 eV repre-

sented a significant enhancement of the C–F bond, and the peak in

the F 1s spectrum (Fig. 3c) exhibited a transition from semi-ionic

C–F to covalent C–F bonds [38,39]. After adsorption of PFOA, the

peak area of imine–like nitrogen (C=N) in PDA@COFs decreased by

5% (Fig. 3d), indicating that the electrostatic attraction existed be-
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Fig. 2. Adsorption performance of PFOA. (a) Adsorption kinetics of PFOA by different adsorbents. (b) Adsorption isotherms of PFOA by PDA@COFs. (c) The comparison of

capacity and rate constants of PFOA by PDA@COFs against other adsorbents. (d) Effect of pH on the adsorption of PFOA by PDA@COFs. (e) Effect of zeta potential and pH

on the adsorption of PFOA. (f) Effect of inorganic ions on the adsorption of PFOA. (g, h) Effect of interfering substance and HA concentration on the adsorption of PFOA.

(i) Adsorption and desorption efficiency of PFOA through adsorption/desorption recycles. 50mL of 5mg/L PFOA, benzylamine, benzoic acid, and SDBS, 10mg of PDA@COFs,

adsorption for 2h.

tween the carboxyl group of PFOA and the surface of PDA@COFs.

And the new O-C=O peak representing the carboxyl group further

illustrated that PFOA was adsorbed by PDA@COFs successfully (Fig.

3e). Although COFs was negatively charged across pH 3–11 (Fig. 3f),

PDA functionalization introduced amine and imine groups that en-

hanced electrostatic attraction.

The adsorption binding energy (�Ebinding) was determined

using DFT calculation theory. The binding energies between

PDA@COFs and PFOA were all negative (Fig. 3g), signifying that the

adsorption process was a spontaneous exothermic reaction [40].

DFT calculations revealed that the binding energy of the carboxyl

group of PFOA to the amine group on PDA@COFs was the lowest at

−15.7 kJ/mol, which was lower than the binding energy between

the C–F chain of PFOA and the amine groups, as well as the car-

boxyl group and pyrrole, which revelated that amine group acts as

the primary adsorption site for PFOA.

The adsorption isotherm of PFOA adsorbed by PDA@COFs exhib-

ited a specificity similar to that of the surfactant. This adsorption

isotherm was divided into five adsorption stages as shown in Fig.

4a, which was consistent with the LS-shape adsorption isotherm

[41,42].

In the initial stage of adsorption (Stage I in Fig. 4d), the

adsorbate-adsorbate interactions between a few PFOA monomers

were negligible because the molecules were far apart, which fol-

lowed the Henry law (Fig. S17 in Supporting information). The zeta

potential at this stage showed a sharp decline (Fig. 4c), attributed

to surface neutralization. Significantly, the solution pH dropped

rapidly with increasing PFOA concentration in the initial adsorp-

tion phase (Fig. 4b). Notably, the zeta potential of the PDA@COFs

did not improve, which proved that the first phase was dominated

by electrostatic attraction.

As the PFOA concentrations continued to increase, the surface

adsorption sites gradually became saturated. Due to the increase

in PFOA concentration, the pH of the solution decreases in Fig. 4b,

further shifting the zeta potential of the PDA@COFs surface toward

positive values. However, due to electrostatic interactions, the zeta

potential fluctuates around zero and exhibits upward trend. The

isothermal Langmuir model at the Stage II exhibited a better fit

than the Freundlich (Fig. S18 and Table S3 in Supporting informa-

tion), demonstrating that the adsorption was monolayer with the

adsorption sites on the surface saturated (Stage II in Fig. 4d) to a

PFOA concentration of around 1000mg/L.

Stage III adsorption isotherm model was more consistent with

the Freundlich model (Fig. S19 and Table S4 in Supporting in-

formation). Owing to the lengthy hydrophobic carbon chain and

compact carboxyl head of the PFOA molecules, the intense elec-

trostatic attraction between the negatively charged carboxylate

group and the positively charged surface of PDA@COFs induced

the displacement of alkyl chains from adjacent PFOA molecules

on the surface (Stage III in Fig. 4d). This phenomenon was sim-

ilar to the adsorption model of nonionic surfactants reported by

Paria [42].

The subsequent adsorption stage was dominated by adsorbate-

adsorbate interactions. In Stage IV (Stage IV in Fig. 4d), the hy-

drophobic interactions between the alkyl chains of PFOA molecules

drive their aggregation, leading to the formation of vertically ori-

ented aggregates within a concentration of 0.001–0.01 critical mi-

cellization concentration (CMC) [43], which resulted in a sharp in-

crease in the slope of the adsorption isotherm. Concurrently, the

zeta potential decreased significantly again, which aligned with the

sharp rise in adsorption capacity observed in the isotherm, further

indicating that the formation of aggregates due to the hydrophobic

4
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Fig. 3. Binding interactions between PFOA and PDA@COFs. (a) FT-IR spectra of the before and after adsorption of PFOA by PDA@COFs. (b) XPS spectra of PDA@COFs C 1s, (c)

F 1s, (d) N 1s, and (e) O 1s before and after adsorption of PFOA. (f) The binding energy between PFOA and PDA@COFs.

Fig. 4. Mechanism of high adsorption capacity of PFOA by PDA@COFs in aqueous solution. (a) Adsorption isotherm of PFOA for five stages by PDA@COFs. (b) Variation of pH

value with initial PFOA concentration in the adsorption solutions. (c) Variation of zeta potential with initial PFOA concentration in the adsorption solutions. (d) Stages I–V of

adsorption isotherms of PFOA by PDA@COFs at increasing PFOA concentrations in aqueous solution. 50mL of PFOA, 10mg of PDA@COFs, adsorption for 2h.
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Fig. 5. The potential application of PDA@COFs as anode in capacitive deionization (CDI). (a) The schematic diagram of CDI device for selective removal of PFOA. (b) Effect

of different electrodes on the adsorption of PFOA, including acetylene black, activated carbon, and PDA@COFs. (c) Effect on the removal of PFASs with different carbon chain

lengths. (d) Effects of HA concentration on the adsorption of PFOA. (e) Adsorption and desorption efficiency of PFOA through adsorption/desorption recycles. (10mL/min of

flow rate, 1.2V of potential).

interaction of PFOA contributed to a sudden increase in adsorption

capacity.

In the final stage (Stage V in Fig. 4d), the isotherm fit was con-

sistent with the LS-Shape adsorption isotherm (Fig. S20 in Sup-

porting information). The adsorption of PFOA onto the surface of

PDA@COFs caused a further reduction in zeta potential. Although

the concentration of PFOA was lower than the CMC, the significant

localized concentration near the adsorbent surface promoted the

formation of aggregates of PFOA [44], which was attributed to co-

operative adsorption of electrostatic and hydrophobic interactions.

It has been shown that aggregates obstruct the diffusion pathway

of PFOA to the inner surface of the microporous adsorbent, ulti-

mately hindering adsorption by subsequent adsorbents [10]. How-

ever, the COFs-based adsorbent had unobstructed channels, which

enhanced the adsorption of PFOA aggregates.

To overcome the challenge of reusing powdered PDA@COFs ad-

sorbent, the adsorbent was severed as an anode in the CDI sys-

tem (Fig. 5a). Since PFOA molecules existed primarily as anions

in aqueous solutions, these negatively charged anions were elec-

trostatically attracted to the PDA@COFs anode under an applied

electric field, improving efficient removal via electro-sorption. As

shown in Fig. S21 (Supporting information), the FT-IR peaks at

3150–3430 cm−1 before and after preparation have decreased, in-

dicating that some of the PDA@COFs adsorption sites have been

encapsulated. However, the clearly identifiable characteristic vibra-

tion peaks indicate that the chemical structure of the surface func-

tional groups in PDA@COFs remains intact.

PDA@COFs showed significantly higher adsorption rates for low

concentrations of PFOA than activated carbon and acetylene black

(Fig. 5b), highlighting their potential application as CDI anodes. In

addition, the PDA@COFs anode exhibited excellent adsorption per-

formance for PFASs of different chain lengths (Fig. 5c). The system

was able to maintain a high PFOA removal rate when HA concen-

trations ranged from 0 to 10mg/L (Fig. 5d). When the concentra-

tion of HA was 50 times that of PFOA, competitive adsorption hin-

dered the adsorptive removal of PFOA, which was due to the in-

teraction of HA with ligand exchange sites (e.g., carboxyl groups).

Due to the assistance of the electric field, PFOA could still be ad-

sorbed by the PDA@COFs electrode through electrostatic attraction

[45,46], albeit with a slightly reduced removal efficiency. Addition-

ally, after five consecutive adsorption and desorption cycles, the

PFOA removal decreased slightly to 61.7 %, and the PFOA recovery

consistently ranged between 85.4% and 98.2% (Fig. 5e), showing

the excellent stability and reusability of PDA@COFs in the CDI sys-

tem. Additionally, to verify the structural stability of the electrodes

under long-term electric field action, the PFOA removal attenua-

tion was monitored after 20 consecutive cycles (exceeding 100h).

The PFOA recovery rate decreased from 98.3% to 76.4%, while the

PFOA concentration decreased from 98.7% of the initial level to

85.5% over the 20 cycles (Fig. S22 in Supporting information). Fur-

thermore, the chemical state of the PDA layer before and after 20

cycles of CDI was monitored using XPS. The N 1s spectrum (Fig.

S23 in Supporting information) revealed no significant reduction

in the N-H percentage, indicating the PDA layer possesses excel-

lent chemical stability.

In summary, an efficient and selective porous adsorbent

(PDA@COFs) enriched with amine and imine functional groups

for PFASs was constructed. The maximum adsorption capacity for

PFOA by PDA@COFs was 3200mg/g, which was far more than that

of most adsorbents. Importantly, PDA@COFs exhibited excellent se-

lectivity for PFOA even in complex matrices where NOM and or-

ganic contaminants coexist. Theoretical calculations revealed that

electrostatic attraction was the dominant driving mechanism for

the selective adsorption of PFOA by PDA@COFs. The adsorption

isotherm of PFOA conformed to the LS-shaped, with adsorption

changing from initial electrostatic attraction to electrostatic and

hydrophobic synergistic. Notably, PDA@COFs was a promising CDI

anode with high adsorption efficiency and excellent PFOS recovery

performance, which had great potential for practical applications.

In summary, this study offers novel perspectives on the selective

and efficient removal of PFOA and shows great potential for the

practical application of PDA@COFs as anodes for capacitive deion-

ization.
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