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Text S1
Zeta potential
[bookmark: _Hlk158056380]The Zeta potentials of the C. rupestris biomass samples treated with different 60Coγ-ray irradiation doses, across a pH spectrum of 2.0 to 9.0 at ambient temperature, were detected using the Zetasizer Nano ZS (Malvern Instruments, Malvern, UK) (Liang et al. 2020).
XRD 
The X-ray diffractometer (XRD; D8 ADVANCE, Bruker Co., Germany) was operated with Cu target X–rays of 40 kV, a tube current of 40 mA, a scanning range of 10–60°, an angular step of 0.02°, and a scanning speed of 2°/min (Huang et al. 2023).
FTIR 
[bookmark: _Hlk154441932][bookmark: _Hlk154960925]C. rupestris biomass samples of 0.1 mg treated with different 60Coγ-ray irradiation doses were ground in an agate mortar with 0.1 g KBr and then hydraulically formed into a small disk for FTIR analysis (Nicolette is 50, Thermo Scientific, USA). FTIR data were collected under a resolution of 2 cm−1 and a wavenumber of 4000–400 cm−1 (Liang et al. 2020). 
3D–EEM
The 3D–EEM fluorescence spectra were measured using a F–4500 FL spectrophotometer (Horiba, Japan). The C. rupestris biomass samples were concurrently scanned at wavelengths ranging within 220–550 and 250–600 nm at 6 nm intervals. The excitation and emission slit bandwidths were set to 10.0 and 20.0 nm, respectively. The scan speed was set to 30000 nm/min (Chen et al. 2021).
XPS
The surface chemical states of the C. rupestris biomass samples treated with different 60Coγ-ray irradiation doses were characterized through XPS (Escalab 250, Thermo–VG Scientiﬁc, USA) with the C1s peak calibrated at 284.80 eV. The O/C ratio of the samples was directly obtained from the 114 corresponding integrated area of oxygen and carbon peaks based on the survey spectra (Wang et al. 2023).
Text S2
The adsorption capacity of Pb2+ on CROF was determined via the following formulas
,								(1)
,								(2)
where C0, Ct, and Ce signify the concentration of Pb2+ (mg∙L−1) initially, at the specific time, and at equilibrium time, respectively; V is the volume of the solution (L); m is the mass of CROF (g); and ) and  are the adsorption capacity of CROF at the specific time and at the equilibrium point, respectively (Huang et al. 2023).
The Langmuir model is shown in Eq. (3), and the Freundlich model is shown in Eq. (4):


where ) denotes the maximum adsorption capacity that originates from the Langmuir model; (L∙mg−1) and  (mg1−1/n∙g−1∙L1/n) are the Langmuir and Freundlich constants, respectively; and n is the constant associated with the adsorption system (Li et al. 2022).



[bookmark: _Hlk155248507][bookmark: _Hlk154441062]Table S1 Surface element composition and its relative percentage (%) determined by XPS of C. rupestris biomass samples irradiated by 60Coγ-ray. 
	Irradiation treatment
(kGy)
	C
	O
	Ca
	N
	O/C

	0
	28.12
	50.37
	19.22
	2.30
	1.78

	20
	30.30
	54.07
	12.44
	3.20
	1.79

	100
	27.28
	55.00
	14.84
	2.90
	2.02

	200
	25.62
	54.00
	17.14
	3.34
	2.11



Table S2 Release of K+, Na+, Mg2+, and Ca2+ during adsorption by C. rupestris biomass samples irradiated by 60Coγ-ray.
	Irradiation treatment
(kGy)
	Net amount of released cations (mg/g)

	
	K+
	Na+
	Mg2+
	Ca2+

	0
	1.620±0.067d
	0.105±0.075a
	0.060±0.033c
	8.955±1.020d

	20
	3.365±0.060b
	0.133±0.020b
	0.280±0.054a
	23.001±0.384c

	100
	4.688±0.067a
	0.130±0.060b
	0.095±0.015b
	24.848±1.128b

	200
	3.318±0.091c
	0.058±0.070c
	0.038±0.017d
	28.098±0.680a
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[bookmark: _Hlk160789725]Fig. S1 UV-Vis spectra of DOM released from C. rupestris biomass samples irradiated by 60Coγ-ray before (a) and after (b) adsorption of Pb2+
[image: ]
Fig. S2 Survey XPS spectra for the C. rupestris biomass samples irradiated by 60Coγ-ray before (above) and after (below) adsorption of Pb2+
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[bookmark: _Hlk146394865]Fig. S3 O 1s spectra of C. rupestris biomass samples irradiated by 60Coγ-ray before (above) and after (below) adsorption of Pb2+
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Fig. S4 3D-EEM spectra of Pb–DOM released from C. rupestris biomass samples irradiated by 60Coγ-ray
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