Electronic Supplementary Material

Boron and nitrogen co-doped porous carbon derived from
sodium alginate enhanced capacitive deionization for water

purification
Xiao Yong?, Pengfei Shal, Jinghui Peng?, Mengdi Liu?, Qian Zhang?, Jianhua Yu (<)%, Liyan Yu (B<)?,

Lifeng Dong (><))2

1 College of Materials Science and Engineering, Qingdao University of Science and Technology,
Qingdao 266042, China
2 Department of Physics, Hamline University, St. Paul 55104, USA

E-mails: jianhuayu@qust.edu.cn (Yu J.); liyanyu@qust.edu.cn (Yu L.); donglifeng@qust.edu.cn (Dong L.)

«weeunnp plexiglass board

. gasket
====wes> carbon electrode

S~
~

"h‘“

Peristaltic pump

W=

Circulation solution Conductivity meter

Fig. S1 Schematic illustration of the CDI system.

The etching reactions during KOH activation can be expressed as below [1].
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6KOH + 2C > 2K + 3H, + 2K,CO; (S1)

K,C0; — K,0 + CO, (S2)
K,CO; + 2C—> 2K + 3CO (S3)
K,0+ C - 2K + CO (S4)

Fig. S2 SEM image of SAB and its corresponding C, O, B elemental mapping images.

Fig. S3 SEM images of SA, SAB & SABN and the regions marked in pink for EDS analyses.



Table S1 Element contents of SA, SAB and SABN

C o) B N
SA (at. %) 93.4 6.6 0 0
SAB (at. %) 85.6 6.9 8.5 0
SABN (at. %) 65.1 3.2 9.6 22.1
Fig. S4 BJH pore size distributions of three samples.
Table S2 Pore texture parameters of SA, SAB and SABN derived from N2 adsorption data
Seer/(M2g1)?  Smic/(M2g1)?  Smes/(M2-g 1) Smes/SBET VI(m3g D Viie/(m3gh)® ViVt
SA 3603.0 1155.4 2447.6 0.68 2.06 0.42 0.20
SAB 2739.1 621.6 21175 0.77 1.57 0.24 0.15
SABN 2587.1 727.6 1859.5 0.72 1.40 0.29 0.21

a) Specific surface area (Sset) was calculated with modified Brunauer-Emmett-Teller (BET) method.
b) Micropore surface area (Smic) was obtained from t-plot method.

¢) Mesopore surface area (Smes) was obtained from t-plot method.

d) Total pore volume (V1) was estimated from the adsorbed amount at a relative pressure of 0.99.

e) Micropore volume (Vmic) was obtained from t-plot method.



Table S3 Impedance parameters of SA, SAB and SABN

SA SAB SABN
Rs/Q 3.05 2.70 2.75
Ret/Q 0.25 0.64 0.35
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Fig. S5 (a) Electrosorption performance in NaCl solution with an initial concentration of 500 mg-L™* at 1.2 V, and (b) variation of

desalination capacity for commercial activated carbon.

Table S4 Comparison between SABN and other carbon electrodes.

Samples Concentration/ (mg-L™?) Working voltage/(V) SAC/ (mg-g™%) Reference
NPC-1.5 100 12 22.19 [2]
PCN6 1000 12 16.29 [3]
N-HPCA 500 12 17.9 [4]
P-CNFAQ.02 1000 1.2 16.20 [5]
PPCP800 1000 1.2 14.62 [6]
SABN 500 1.2 26.9 This work




Figure S6. Cyclic regeneration curves of SABN in 500 mg L™ NaCl solution.

The removal efficiency (%) was calculated by Eq. S5 [7].
(Co — C)

Removal efficiency = —c X 100%
0

where Co indicates the initial ion concentration, and C; represents the final concentration.
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Fig. S7 Adsorption capacity and removal efficiency of different heavy metals on SABN electrode.
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Fig. S8 XPS spectra of SABN electrode (a) before and (b) after Pb?* adsorption.
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