[bookmark: _Hlk210643080]Anchoring chitosan on phytic acid-doped polyaniline as capacitive deionization electrodes for uranium capture from wastewater.
Chenxiao Honga,b, Jing Wanga,b, Sana Shafia,b, Jiayao Hua,b, Junyi Chenb, llhom Halimovc, Jiaxing Lia,b*
a University of Science and Technology of China, Hefei 230026, PR China
b Institute of Plasma Physics, Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei 230031, PR China
c Navoi State University of Mining and Technologies
[bookmark: _Hlk156764951][bookmark: _Hlk165883255]* Email address: lijx@ipp.ac.cn (J. Li), Tel: +86-551-65591771. 

Supplementary Experiment
Chemicals
All reagents were obtained from commercial suppliers and were used without further purification, unless otherwise stated. The seawater was collected in Qingdao, Shandong, China.
Instrumentation
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]The Fourier transform infrared (FT-IR) measurement was carried out on a Nicolet 5700 FT-IR spectrophotometer (IR-Prestigr, Shimadzu, Japan), with KBr discs in the range of 4000 to 400 cm-1. The morphology was observed by fieldemission scanning electron microscope (SEM, S-4800, Hitachi, Japan). The local chemical analysis was performed by EDX (energy dispersive X-ray analysis) in the SEM. The contact angles were recorded by an automatic video micro contact angle measuring instrument (JY-82B Kruss DSA). X-ray photoelectron spectroscopy (XPS) measurement was performed using a Thermo ESCALAB 250 X-ray photoelectron spectrometer, using monochromatized Al Kα as the excitation source. The energy calibrations were made against the C 1s peak. The UV spectrophotometer (UV-2600, Shimadzu, Japan) was used to probe the uranyl ion concentration in the single aqueous solution. The concentration of the metal ion in mixed solution was detected using the inductively coupled plasma-optical emission spectrometry (PE-8000 PerkinElmer, America). The pH of solution was measured by an S-3C model pH meter. All of the electrochemical measurements were conducted by an electrochemical working station (CHI 760E) in a three electrode system.
Physicochemical Sorption Experiments
To determine the maximum adsorption capacity of CS/PA-PANI for uranyl ions, PA-PANI powder was dispersed in uranyl solution (uranyl nitrate hexahydrate was used to prepare the solution) with initial concentration range of 50 ~ 1000 mg L-1 at a fixed material-to-solution ratio of 0.5 g L-1 to create a good dispersion and then shaken for 24 h. 
Electrochemical Tests
The electrochemical performance was systematically evaluated using a three-electrode configuration on a CHI660E electrochemical workstation. The working electrode consisted of graphite plates coated with active materials , while a 1.0 cm × 1.0 cm platinum mesh served as the counter electrode. A mercury/mercurous sulfate electrode (Hg/Hg2SO₄) was employed as the reference electrode. The electrolyte contained 500 mg L⁻¹ UO₂²⁺ in an aqueous solution. Cyclic voltammetry (CV) was conducted within a voltage range of −1.0 to 0.6 V at scan rates of 10, 30, 50, 80, and 100 mV s⁻¹. Electrochemical impedance spectroscopy (EIS) was carried out at open circuit voltage over a frequency range of 0.01–1000 kHz. 
Electricity consumption calculation
[bookmark: _Hlk127177746][bookmark: _Hlk112008723]The electricity consumption for extracting a unit of uranium (EC/KWh Kg-1) were calculated by Eq. (S1) as follows :


[bookmark: _Hlk127176861]where,  (g L−1) and  (g L−1) are the initial and final concentrations of uranium, respectively; and  (L) are the solution volume of samples, respectively.  (A) is the applied current,  (V) is the value of applied voltage;  (s) is time of electrosorption.
Supplementary Tables
Table S1. Fitting parameters of adsorption kinetics of uranium by electro-adsorption and physicochemical adsorption.
	Concentration
	Pseudo-first-order model
	Pseudo-second-order model

	
	R2
	qe
	K1 (h-1)
	R2
	qe
	K2 (g·mg-1·h-1)

	Electrosorption
	0.9736
	937.36
	0.4825
	0.9850
	1018.09
	6.68×10-4

	Physicochemical adsorption
	0.9910
	595.66
	0.1385
	0.9947
	708.49
	2.15×10-4



Table S2. The uranium adsorption isotherm parameters of CS/PA-PANI.
	Isotherm model

	Langmuir
	Freundlich

	qm (mg·g-1)
	973.13
	n
	3.9325

	KL (L·mg-1)
	0.0493
	KF (mg g-1) (L mg-1)1/n
	360.79

	R2
	0.9817
	R2
	0.8078



[bookmark: _Hlk146216354]Table S3. Ion concentration of simulated seawater.
	Element
	U
	V
	Fe
	Co
	Ni
	Cu
	Zn
	Pb
	Mg
	Ca

	Simulated seawater (μg g-1)
	330
	152
	141
	530
	101
	65
	408
	34.6
	1.2*105
	0.6*105



Table S4. Ion concentration of natural seawater.
	Element
	U
	V
	Fe
	Co
	Ni
	Cu
	Zn
	Pb
	Mg
	Ca
	Na

	Natural seawater (μg g-1)
	2.4
	2.7
	1.3
	5.3
	1.9
	0.5
	4.6
	0.4
	1.1*105
	0.4*105
	1.0*106



Table S5. Comparison of electrosorption performance of CS/PA-PANI with other reported materials.
	CDI electrode material
	Adsorption capacity  (mg g−1)
	Ref.

	Carbon nanospheres
	194
	[1]

	Chitosan/biocarbon
	207.6
	[2]

	GO/PPy
	246.5
	[3]

	MAFP/GO/CS
	260.6
	[4]

	CC/PANI
	282.2
	[5]

	MIL-101-NH2
	331.4
	[6]

	CNT/MnO2/PPy
	339.5
	[7]

	MOF/MWCNTs
	410.3
	[8]

	CSPA
	429.1
	[9]

	COFs-AO
	478.5
	[10]

	Phosphate
	545.7
	[11]

	NHC-CMS
	581.5
	[12]

	MIP-202/MXene
	582.4
	[13]

	CS-PBTCA
	631.9
	[14]

	FeOOH
	709.4
	[15]

	CS/PA-PPy
	799.3
	[16]

	Porous polymer
	831.5
	[17]

	CS/PA-PANI
	942.3
	This work



Supplementary Figures
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Figure S1. EDS mapping spectra of CS/PA-PANI.
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Figure S2. Relationship between phytic acid incorporation level and phosphorus content.
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Fig. S3. High-resolution O 1s and N 1s spectra of CS/PA-PANI before and after uranium capture. 
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