
Table S1 Selected polymers for initial TGA analysis.

Designation Polymer Structure of polymer
PS Polystyrene

COC Copolymer ethylene 
norbornene

PEEK Polyetheretherketone

PC Polycarbonate
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Fig.S1 Initial TGA of selected polymers.

Table S2 Chemical composition of pristine PEEK and pyrolyzed PEEK determined by XRF.

Material

Pristine PEEK Pyrolyzed PEEK

Element wt% wt%

Mg  < 0.0020  < 0.0028 

Al  < 0.0020                                      0.077 

Si                                 0.059                                      0.377 

P                                 0.154                                      0.519 

S                                 0.021                                      0.028 

Cl                                 0.038                                      0.001 

K                                 0.004                                      0.324 

Ca                                 0.103                                      0.285 

Ti                                 0.001                                      0.007 

V   0.0000                                      0.000 

Cr                                 0.000                                      0.003 

Mn                                 0.000                                      0.003 

Fe                                 0.003                                      0.060 



Co  < 0.0004                                      0.001 

Ni                                 0.001                                      0.003 

Cu                                 0.000                                      0.000 

Zn                                 0.000                                      0.004 

Ga                                 0.000                                      0.000 

Ge   0.0000   0.0000 

As   0.0000                                      0.000 

Se   0.0000   0.0000 

Br   0.0000                                      0.000 

Rb                                 0.000                                      0.000 

Sr                                 0.000                                      0.000 

Y                                 0.000                                      0.000 

Zr  < 0.0001                                      0.000 

Nb                                 0.000                                      0.000 

Mo                                 0.001                                      0.001 

Ag  < 0.0002  < 0.0002 

Cd                                 0.000                                      0.000 

Sn  < 0.0003                                      0.000 

Sb  < 0.0003  < 0.0003 

Te                                 0.000                                      0.000 

I  < 0.0003                                      0.000 

Cs  < 0.0004  < 0.0003 

Ba  < 0.0002  < 0.0002 

La                                 0.003                                      0.000 

Ce  < 0.0002  < 0.0002 

Pr  < 0.0002  < 0.0001 

Nd                                 0.000                                      0.001 

Hf                                 0.000                                      0.000 

Ta                                 0.002                                      0.002 

W                                 0.001                                      0.003 

Hg  < 0.0001  < 0.0001 

Tl   0.0000                                      0.000 

Pb                                 0.000                                      0.000 

Bi  < 0.0001  < 0.0001 

Th                                 0.000                                      0.000 

U                                 0.000  < 0.0001 

Summary: 0.40 1.70

Table S3 FTIR bands

Wavenumbers
(cm-1)

Assignment of band Note

3309 stretching vibration of O-H in alcohol and phenols
3180 stretching vibration of O-H in moisture

3047 stretching vibration of =C-H in aromatic hydrocarbons
2956 asymmetrical mode
2874

stretching vibration of C-H in aliphatic hydrocarbons (alkanes); 
vibration of CH3 groups symmetrical mode

2922 stretching vibration of C-H in aliphatic hydrocarbons (alkanes); asymmetrical mode



2852 vibration of CH2 groups symmetrical mode

1709 stretching vibration of C=O in esters

1585 stretching vibration of C=C in aromatic hydrocarbons skeletal ring breathing mode

1405 CH2 groups
1332 CH groups
1308

deformation vibration of C-H in aliphatic hydrocarbons
CH2 groups

1173 stretching vibration of C-O in esters
1030 stretching vibration of C-O in esters

1252 stretching vibration of C-OH in phenols
1118 secondary alcohols
1061

stretching vibration of C-OH in aliphatic alcohols
primary alcohols

866 1 isolated H atom
806 2 adjacent H atoms
793 3 adjacent H atoms
744

out-of-plane deformation of =C-H in aromatic hydrocarbons

4 or 5 adjacent H atoms
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Fig.S2 The survey XPS spectra of pyrolyzed PEEK sample.

Table S4 Parameters of the models applied to kinetic test data.

Pharmaceutical
Model Parameter

Diclofenac Ofloxacine

qe (mg g-1) 0.18 0.16

K1 (min-1) 0.41 0.22

R2
adj 0.99 0.98

Pseudo-first order

X2 1.85·10-5 7.57·10-5

Pseudo-second order qe (mg g-1) 0.20 0.19



K2(g mg-1 min-1) 2.45 1.18

R2
adj 0.99 0.98

X2 2.12·10-5 5.83·10-5

a (mg g-1 min-1) 0.18 0.07

b (mg g-1) 22.34 19.90

R2
adj 0.97 0.98

Elovich equation

X2 1.25·10-4 7.61·10-5

kDiff1 (mg g-1 min0.5) 0.01 0.01
C1 (mg g-1) -0.01 -0.00
R1

2 0.99 0.98
kDiff2 (mg g-1 min0.5) 0.00 0.00
C2 (mg g-1) 0.10 0.06
R2

2 0.97 0.99
kDiff3 (mg g-1 min0.5) 6.67·10-4 0.00
C3 (mg g-1) 0.16 0.05

Intraparticle diffusion

R3
2 0.97 0.99

a) b)

Fig.S3 Isoelectric point of a pyrolyzed PEEK a) in KCl solution, b) in distilled water.

Table S5 Zeta potential

Material Solution Concentration (mg L-1) Zeta potential (mV) St.deviation

pyrolyzed PEEK water - -28.1 ±0.7

pyrolyzed PEEK KCl 74.55 -8.8 ±3.5

pyrolyzed PEEK Ofloxacine 168.7x10-3 -28.4 ±0.3

pyrolyzed PEEK Diclofenac 148.7x10-3 -27.3 ±0.7

Table S6 Parameters of the models applied to equilibrium test data.

Pharmaceutical
Model Parameter

Diclofenac Ofloxacine



Qmax (mg g-1) 2.05 2.79

KL (L g-1) 5.83 0.13

R2
adj 0.90 0.91

Langmuir

X2
0.02 0.11

KF (mg g-1)/(mg L-1)n

1.47 0.90
n 0.13 0.29
R2

adj 0.91 0.99

Freundlich

X2
0.02 0.02

KRP 21.62 201.61
aRP 12.58 214.15
g 0.93 0.73
R2

adj 0.99 0.98
Redlich-Peterson

X2
0.00 0.02

qDR(mg g-1) 1.98 2.15

KDR (mol2 kJ-2) 0.03 0.04
E (kJ mol-1) 0.50 0.48

R2
adj 0.84 0.79

Dubinin-Radushkevich

X2 0.04 0.25

Table S7 Kinetic parameters of diclofenac adsorption reported in literature.

Publication Year Material c0 (mg L-1) Model

this work  pyrolyzed PEEK based carbonaceous sorbent 0.1485 pseudo-first order

Viotti et al. [9] 2019 moringa oleifera pod 50 pseudo-second order

  activated carbon 50 pseudo-second order

Avcu et al. [10] 2021 sycamore ball activated carbon 10–50 pseudo-second order

Bouhcain et al. [11] 2022 argan fruit shells activated carbon 100 pseudo-second order

Bernardo et al. [12] 2016 potato peel waste activated carbon 50  

Oumabady et al. [13] 2022 sludge derived hydrochar 10–50 pseudo-second order

de Luna et al. [14] 2017 cocoa pod husk biosorbent  pseudo-second order

Lonappan et al. [15] 2018 pig manure biochar 2 pseudo-second order

  pine wood biochar 2 pseudo-second order

Table S8 Kinetic parameters of ofloxacin adsorption reported in literature.

Publication Year Material c0 (mg L-1) Model



this work  pyrolyzed PEEK based carbonaceous sorbent 0.1687 pseudo-second order
Kong et al. [16] 2017 luffa sponge activated carbon 30–70 pseudo-second order

Weng et al. [17] 2021 calcined magnetic iron nanoparticles 5–50 pseudo-second order
Liu et al. [18] 2022 natural ilmenite-biochar composite 2–25 pseudo-second order

He et al. [19] 2022 N-doped activated carbon 110–250 pseudo-second order
Akhtar et al. [20] 2021 various organic waste based biochars  pseudo-second order

  municipal organic waste based biochar pyrolyzed at 300 °C  Elovich

Sulaiman et al. [21] 2022 chemically modified cassava stem activated carbon  pseudo-second order

Wang et al. [22] 2022 copper-doped ZIF-8 260 pseudo-second order

Zhang et al. [23] 2011 modified coal fly ash 100 pseudo-second order
Zhu et al. [24] 2018 chitosan/biochar composite 10 pseudo-second order

Table S9 Adsorption capacities of diclofenac reported in literature.

Publication Year Material qmax (mg g-1)

this work  pyrolyzed PEEK based carbonaceous sorbent 2.25

de Franco et al. [25] 2018 activated carbon 36.23

Viotti et al. [9] 2019 moringa oleifera pod 56.692

  activated carbon 47.125
Avcu et al. [10] 2021 sycamore ball activated carbon 178.89
Bouhcain et al. [11] 2022 argan fruit shells activated carbon 126.16
Bernardo et al. [12] 2016 potato peel waste activated carbon 68.5
Oumabady et al. [13] 2022 sludge derived hydrochar 31.746

Jodeh et al. [26] 2016 cyclamen persicum tubers activated carbon 22.22

Lonappan et al. [15] 2018 pig manure biochar 12.5

  pine wood biochar 0.526
de Luna et al. [14] 2017 cocoa pod husk biosorbent 0.474

 

Table S10 Adsorption capacities of ofloxacin reported in literature.

Publication Year Material qmax (mg g-1)

this work  pyrolyzed PEEK based carbonaceous sorbent 2.84

Kong et al. [16] 2017 luffa sponge activated carbon 131.93
Weng et al. [17] 2021 calcined magnetic iron nanoparticles 17.5

Liu et al. [18] 2022 natural ilmenite-biochar composite 14.226

He et al. [19] 2022 N-doped activated carbon 796.153
Akhtar et al. [20] 2021 various organic waste based biochars 234.3–3 702

Wang et al. [22] 2022 copper-doped ZIF-8 757.58

Zhang et al. [23] 2011 modified coal fly ash 2.41

Zhu et al. [24] 2018 chitosan/biochar composite 6.64
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