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Table S1. Details of the tetracycline hydrochloride used in this study

Doxycycline

Ciprofloxacin

IUPAC name

Commercial name
CAS number
Appearance

Molecular Formula
Molecular weight
Melting point
Water Solubility
pKa

Molecular structure

(4S,4aR,5S,5aR,6R,12aR)-4-(dime
thylamino)-1,5,10,11,12a-pentahyd
roxy-6-methyl-3,12-dioxo-4a,5,5a,
6-tetrahydro-4H-tetracene-2-carbo
xamide

Doxycycline

564-25-0

Yellow crystalline powder

C22H24N208

444.4 g/mol

201

630 mg/L

PKar = 3.4, pKaz = 7.7, pKaz = 9.3
SN

1-cyclopropyl-6-fluoro-4-oxo-7-pi
perazin-1-ylquinoline-3-carboxylic
acid

Ciprofloxacin

85721-33-1

Faint to light yellow crystalline
powder

C17H18FN303

331.3 g/mol

255-257 €

30000 mg/L

pKai = 6.2, pKaz = 8.8

O O




Table S2. Physico-chemical characteristics of biochars produced at different pyrolysis

temperatures
Elemental composition (%, mass based) 2 Atomic ratios BET Average Pore Micropore
. pore Volume and mesopore
Biochar surface diamet |
c N 0 p s e (N+0)/C area (m2/g) iameter  (cm¥g) volume
(nm) (cm¥y)
BC300 70.75 25 25.18 0.93 0.65 0.27 0.30 3.29 12.17 0.0073 0.0044
BC500 72.57 2.52 23.69 0.72 0.5 024 027 9.95 7.86 0.0098 0.0069
BC700 80.48 2.32 16.38 0.47 0.36 0.15 0.18 20.55 6.42 0.0191 0.0146

& Determined by X-ray photoelectron spectroscopy (XPS).



Table S3. Intra-particle diffusion parameters for the adsorption of antibiotics by

BC700.
Sections kia (mg/g o) Ci Ri?
CIP Sectionl 46.64 3.02 0.857
Section2 13.25 15.83 0.974
Section3 2.04 33.80 0.987
DOX Sectionl 76.24 6.06 0.797
Section2 12.74 28.24 0.986

Section3 4.13 47.19 0.970




Table S4. Boyd plot parameters for the adsorption of antibiotics by BC700.

Sections kid Ci Ri?
CIP Sectionl 0.47 0.13 0.967

Section2 0.092 1.16 0.990
DOX Sectionl 0.24 0.19 0.989

Section2 0.13 0.69 0.992




Table S5. Maximum adsorption capacities of various adsorbents for CIP and DOX.

Adsorbent Temperature Qmax References
(K) (mg/g)

CIP rice straw biochar (700<C) 298 48.80 In this study
magnetic herbal biochar 47.62 (Kong et al., 2017)
biocomposite fibers of graphene 66.25 (Wuetal., 2013)
oxide/calcium alginate
magnetic carbon composite 303 90.1 (Mao et al., 2016)

DOX rice straw biochar (700C) 298 170.36 In this study
Cu(ll) impregnated biochar 298 52.374 (Liuetal., 2017)
graphene nanosheet 297.15 110 (Rostamian & Behnejad, 2018)
NaY zeolite 303 252.12 (Ali & Ahmed, 2017)
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Fig. S1. XPS survey spectra of biochar produced at (a) 300 <C, (b) 500 <C, and (c)

700 <C.
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Fig. S2. The nitrogen adsorption-desorption isotherms and pore size distribution of (a)

BC300, (b) BC500, and (c) BC700.



Fig. S3. SEM micrograph results of (a) BC300, (b) BC500, and (¢c) BC700.
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Fig. S4. X-ray diffraction (XRD) patterns of different biochars.
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Raman shift (cm™)

Fig. S5. Raman spectra of different biochars.
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Zata potential (mV)

Fig. S6. The zeta-potential-pH curves of BC700.
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Fig. S7. The speciation of DOX (a) and CIP (b) under different pH conditions.
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Fig. S8. The effect of contact time on CIP and DOX adsorption.



Fig. S9. The effect of antibiotic concentration on CIP (a) and DOX (b) adsorption.
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Fig. S10. The FTIR spectra of BC700 before and after adsorption of DOX and CIP.
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