[bookmark: _Hlk19394874][bookmark: _Hlk489531835]BIOCHAR MODIFICATION WITH HEMATITE AND GOETHITE FOR EFFICIENT PERSULFATE ACTIVATION AND POLLUTION DEGRADATION


[bookmark: _Hlk527020118]Hem Chandra Sharma, Hao Chen*, Aneesh Kumar Chandel 
[bookmark: _Hlk527020108]Department of Agriculture, University of Arkansas at Pine Bluff, AR 71601, United States

_______________________
* Corresponding author, phone: (870) 575-8117, email: chenh@uapb.edu


S1 Persulfate analysis method
To determine the concentration of aqueous persulfate (S2O82- ), a modified iodide spectrophotometry method was used (Liang et al., 2008). Briefly, KI salt was dissolved in a 5 g L-1 NaHCO3 solution to the concentration of 100 g L-1. Samples were mixed at a ratio of 1:19 (v:v) with the KI-NaHCO3 solution. The absorptivity of the solution was measured after a 20-minute holding time with a UV spectrophotometer (Fisher, Loveland, CO) at a wavelength of 352 nm.
S2 ICP analysis 
Inductively coupled plasma optical emission spectrometer (ICP–OES) (Spectro FES, Boschstrasse, Germany) was used to determine Fe composition in biochar. Before analysis, biochar was digested with HNO3/H2O2 hot-block digestion procedure (USEPA, 1996). For optimal ICP operating, argon was applied as outer plasma, auxiliary, and nebulizer gas with flow rates at 20, 2, and 1.5 L min-1, respectively. The sample delivery rate was 1 ml min-1  with a peristaltic pump. The Fe calibration curve, ranging from 0.1 mg L−1 to 10 mg L−1, was obtained via appropriate dilution of stock solutions with 2 % nitric acid solution. 



S3 Mathematical Models
The pseudo-first-order  (eq. 1), pseudo-second-order  (eq. 2), and Elevich model (eq. 3) were applied to simulate the sorption kinetics (Gerente et al., 2007): 
 				(1)
 				(2)             
 				(3)
[bookmark: _Hlk84246551][bookmark: _Hlk84246656]Where qt and qe are the amount of antibiotics adsorbed by biochar at time t and at equilibrium, respectively (mg g−1), and k1 (h−1) and k2 (g mg−1 h−1) are the first-order, second-order apparent adsorption rate constants, α is the initial adsorption rate (mg g−1), and β is the desorption constant (g mg−1). The first-order based on rate-limited sorption model to describe the sorption kinetics in considering the maximum sorbent capacity; the second-order describe the sorption kinetics with chemosorption, while the Elovich model is an empirical equation emphasis on the heterogeneity of the sorption sites (Chen et al., 2015; Wu et al., 2009).


Table S1. Persulfate activation (mmol) with pristine Hematite and Goethite before and after pyrolysis.
	
	PS activation (mmol)

	
	Before pyrolysis
	After pyrolysis

	Hematite 
	0.490±0.001
	0.485±0.001

	Goethite 
	0.488±0.001
	0.484±0.002





Figure S1 Normalized persulfate concentration versus time trend of sulfamethoxazole (SMX) (initially 10 mg L-1) and persulfate (initially 0.5 mmol) with PB, HPB and GPB suspensions (initial pH 6) as persulfate activation kinetics. All biochar were 1 g L-1.
 




Figure S2. sulfamethoxazole (SMX) (initially 10 mg L-1) sorption kinetics by (a) PB, (b) HPB, and (c) GPB suspensions (initial pH 6) and modeling. All biochar were 1 g L-1.
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