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Figure S1. XRD pattern of materials at different annealing times
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Figure S2. Charge and discharge curves at different current densities



500 nm

500 nm : T 1 um

Figure S3. SEM image of demineralization process of Bi@C-2 h electrode and bare

bismuth electrode

Bi@C-2 h electrode: (al) before reaction; (b1) After the first storage of chlorine; (c1)
After the first chlorination; (d1) After the fifth chlorination; (e1) After the 50th

chlorination;



Bare bismuth electrode: (a2) before reaction; (b2) After the first storage of chlorine;

(c2) after the first discharge of chlorine; (d2) After the fifth chlorination; (e2) After
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Figure S4. Impedance changes during the reaction of (a) bare bismuth electrode, (b)

bismuth-carbon black electrode; (c) Bi@C electrode.

Table S1. Comparison of desalination capacity of Bi@C based DB with various carbon,

pseudocapacitor and Faraday electrode materials reported in the literature.

Electrode Cell Power  Desalination Mass Co SDC Ref
Material Mode  Voltage/Current (mg) (mg'L-Y)  (mggh
Porous Carbon CDI C.V. 1.2 V/- ~50 50 2.2 !
C.V. 1.2 V/- ~50 50 6.6
Activate Carbon C.C. 1.2 V/2.0 mA - 584.4 4.2 2
vep,  CC 12VAomA - 5844 68
CC.  12V/9.0mA - 5844 10.0
C.C. 1.2 V/15.0 mA - 584.4 15.7
NaFeP>O7 C.V. 1.2 V/- - 584.4 30.2 3
C.V. 1.2 V/- - 5844.0 32.6
C.C. 1.2 V/3.0 mA cm? - 584.4 7.8
C.C. 1.2 V/2.0 mA cm? - 584.4 12.8
C.C. 1.2 V/1.5 mA cm™? - 584.4 16.9
HEDL  cc. 12viomAem? - 5844 240
C.C. 1.2 V/3.0 mA cm2 - 5844.0 20.6
C.C. 1.2 V/2.0 mA cm? - 5844.0 26.2
C.C. 1.2 V/1.5 mA cm™? - 5844.0 29.0
C.C. 1.2 V/1.0 mA cm? - 5844.0 34.0
NasVo(POs;@C  HCDI  C.V.  1.0V/- 10-20 58440 1372 4




PNDIE HCDI C.V.  1.8V/- 200/100°  1000.0 5420
NaTi2(POs);@C HCDI  C.C. 2.0 V/500 mA 15 mg/em® 35064.0 1468  ©
Nafion-coated
CC.  1.2V/1.0 mAcm? 5844 2330 7
AC
CC.  1.2V/1.25 mA cm? 5844 29.90
CC.  1.2V/1.5mAcm? 5844 35.00
CC.  1.2V/1.0 mA cm? 1168.8  19.10
CC.  12V/1.25mA cm? 1168.8  25.90
RCDI  C.C. 12V/A5mAcm? 559 1168.8  30.40
CC.  1.2V/2.0 mAcm? 1168.8  35.60
CC.  1.2V/1.0 mA cm? 29220 17.50
CC.  12V/1.25mA cm?> 29220  29.10
CC.  1.2V/1.5mAcm? 29220 36.70
CC.  1.2V/2.0 mAcm? 29220  41.10
CC.  1.2V/3.0 mAcm? 29220  44.50
BiOCI | ]
CC. 1.5V/I00mAg 760.0 6850 8
Nap.44MnO>
DEDI C.C. 15V/200mAg' 105216 7600  37.5
CC.  1.5V/300mAg! 760.0  22.40
CC.  1.5V/500mAg 760.0  9.20
NaTi2(POa4)s ||
CC.  1.4V/100 mAg! 2500.0  105.00
AgNPs
CC.  1.4V/200mAg! 2500.0  77.00
DEDI 10-20 9
CC.  1.4V/300mAg! 2500.0  50.00
CC.  1.4V/500 mA g 2500.0  26.00
CC.  1.4V/1000 mA g 2500.0  15.00
NasV2(POs)@C
asV2APO)@ CC.  1.4V/100mAg! 10000  98.00 10
|| AgCl DEDI 10
CC.  1.4V/500 mA g 1000.0  34.0
CC.  02V/100 mAg! 35100.0  178.0
Bi@c CC.  02V/200mAg! 35100.0  145.7
, BD CC.  02V/300mAg! 10 35100.0  96.0
(This work)
CC.  0.2V/500 mAg! 35100.0  108.4
CC.  0.2V/1000 mA g 35100.0 1193
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