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Fig. S1 PXRD patterns of combusted ashes of Bi2O3-Ln2O3-citric acid complexes. La2O2CO3 

(JCPDS# 84-1963), Pr2O2CO3 (JCPDS# 37-0805), Nd2O2CO3 (JCPDS# 37-0806), 

Sm2O2CO3 (JCPDS # 37-0807), and Eu2O2CO3 (JCPDS # 25-0334).

Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2024



S2

Fig. S2 Simultaneous TG/DSC traces of combusted precursors of bismuth-rare earth metal-

citric acid where the rare earth metals are La (a), Pr (b), Nd (c), Sm (d), and Eu (e).
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Fig. S3 PXRD patterns of Bi0.775Ln0.225O1.5 samples’ ashes calcined at 270 °C. La2O3 

(JCPDS# 83-1355), Pr2O3 (JCPDS# 78-0309), Nd2O3 (JCPDS# 83-1353), Sm2O3 (JCPDS# 

19-1114) and Eu2O3 (JCPDS# 19-0463).
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Fig. S4 PXRD patterns of Bi0.775Ln0.225O1.5 samples’ ashes calcined at 550 °C.
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Fig. S5 Lattice refinement of the PXRD patterns of Bi0.775Ln0.225O1.5 by the Le Bail method.
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Fig. S6 Lattice refinement of the PXRD patterns of iodine intercalated Bi0.775Ln0.225O1.5 by 

the Le Bail method. 
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Fig. S7 Schematic representation of steps involved in the intercalation of iodine species in 

Bi0.775Ln0.225O1.5.
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Fig. S8(a)-(e) Bandgap estimation using Tauc plots of BLO, BPO, BNO, BSO, BEO, BLO-I, 

BPO-I, BNO-I, BSO-I, and BEO-I samples.
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Fig. S9 Thermogravimetric and derivative thermogravimetric traces of BLO-I, BPO-I, BNO-

I, BSO-I, and BEO-I samples.
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* calcined at 600 °C

Fig. S10 Digital images of the combusted ashes, calcined products, products after iodine 

intercalation, and products after thermal iodine deintercalation of Bi0.775Ln0.225O1.5 samples.
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Fig. S11 PXRD patterns of iodine intercalated Bi0.775Ln0.225O1.5 samples after calcination in 

air at 600 ºC for 6 h. 
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Fig. S12 Raman spectrum of iodine deintercalated Bi0.775Pr0.225O1.5 sample. 
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Fig. S13 Cyclic voltammograms with different scan rates of (a) BLO-I, (b) BPO-I, (c) BNO-

I, (d) BSO-I, and (e) BEO-I. 
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Fig. S14 Relationship between anodic and cathodic peak current (ipa and ipc) and the square 

root of scanning rates (υ1/2) of BLO-I, BPO-I, BNO-I, BSO-I, and BEO-I samples.
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Fig. S15 Frequency response of real part of the impedance of (a) BLO, BPO, BNO, BSO, and 

BEO samples, (b) BLO-I, BPO-I, BNO-I, BSO-I, and BEO-I samples.
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Fig. S16 Galvanostatic charge-discharge performance of iodine intercalated Bi0.775La0.225O1.5 

sample at (a) 10, (b) 20, (c) 50, (d) repeat 10 mAg-1. 
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Fig. S17 Galvanostatic charge-discharge performance of iodine intercalated Bi0.775Pr0.225O1.5 

sample at (a) 10, (b) 20, (c) 50, (d) repeat 10 mAg-1.
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Fig. S18 Galvanostatic charge-discharge performance of iodine intercalated Bi0.775Nd0.225O1.5 

sample at (a) 10, (b) 20, (c) 50, and (d) repeat 10 mAg-1.
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Fig. S19 Galvanostatic charge-discharge performance of iodine intercalated Bi0.775Sm0.225O1.5 

sample at (a) 10, (b) 20, (c) 50, (d) repeat 10 mAg-1. 
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Fig. S20 Galvanostatic charge-discharge performance of iodine intercalated Bi0.775Eu0.225O1.5 

sample at (a) 10, (b) 20, (c) 50, (d) repeat 10 mAg-1. 
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Fig. S21 PXRD pattern of the electroactive BPO-I before and after its use in charge-

discharge experiments (500 cycles)
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Table S1 Lattice parameters estimated from the lattice refinement of the PXRD patterns of 

the Bi0.775Ln0.225O1.5 (Ln = La, Pr, Nd, Sm, and Eu) samples by the Le Bail method in 

hexagonal symmetry (R-3m (#166)).

Formula Bi0.775La0.225O1.5 Bi0.775Pr0.225O1.5 Bi0.775Nd0.225O1.5 Bi0.775Sm0.225O1.5 Bi0.775Eu0.225O1.5

a (Å) 4.0235 (4) 4.0081 (5) 3.9814 (7) 3.9879 (7) 3.9593 (9)

c (Å) 27.7345 (5) 27.6138 (5) 27.4886 (8) 27.5040 (5) 27.3165 (2)

Cell 
volume 
(Å3)

388.834 (8) 384.195 (8) 378.201 (8) 376.816 (7) 370.849 (2)

Temp.
 (°C)

25 25 25 25 25

No. of 
data 
points

8499 8499 8499 3235 3235

2θ range 15-100° 15-100° 15-100° 15-100° 15-100°

Rp 0.0607 0.0780 0.1304 0.0530 0.0593

Rwp 0.0806 0.1015 0.1766 0.0685 0.0750

χ2 0.7033 0.8993 0.8914 1.500 1.835
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Table S2 Lattice parameters estimated from the lattice refinement of the PXRD patterns of 

the iodine intercalated Bi0.775Ln0.225O1.5 (Ln = La, Pr, Nd, Sm, and Eu) samples by the Le Bail 

method in hexagonal symmetry (R-3m (#166)).

Formula Bi0.775La0.225O1.5 Bi0.775Pr0.225O1.5 Bi0.775Nd0.225O1.5 Bi0.775Sm0.225O1.5 Bi0.775Eu0.225O1.5

a (Å) 3.9768 (8) 3.9704 (7) 3.9496 (8) 3.9487 (7) 3.9098 (22)

c (Å) 37.465 (24) 37.456 (14) 37.3654 (14) 37.3125 (15) 36.753 (5)

Cell 
volume 
(Å3)

513.133 (27) 511.366 (14) 504.785 (15) 503.844 (15) 486.57 (5)

Temp.
 (°C)

25 25 25 25 25

No. of 
data 
points

9701 9700 9701 9701 3237

2θ range 5-90° 5-90° 5-90° 5-90° 5-90°

Rp 0.0565 0.0579 0.0566 0.0624 0.0611

Rwp 0.0739 0.0761 0.0745 0.0822 0.0775

χ2 0.8026 0.8847 0.7884 0.6813 2.01
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Table S3 Comparison of electrochemical performance of 2D materials as anode in LIBs.

2D Materials based 
on

System Initial discharge 
capacity (mAh/g)/ 
current density(mA/g)

Ref.

GaS nanosheets

GaSe nanosheets

1730/100

1100/300

1

WS2 NTs 768/100 2

CoSe 550/100 3

MoSe2 851.1/100 4

TiS2 Nanosheets ~300/50 5

NiS

NiSe2

1311/100

992/100

6

Chalcogenides

GeS

GeS2

SnS

SnS2

1232/0.1C

1099/0.1C

867/0.1C

647/0.1C

7

V2C 467/50 8

Ti2C 160/0.1C 9

Nb2CTx 985/50 10

Ti3C2T 123.6/1C 11

Mo2C 136/10 12

MXene

Few-layer Nb2CTx 746/50 13

Bi0.7Fe0.3OCl 

nanosheets

555/50 14

BiOCl

BiOBr

633/100 

605/100 

15

Bismuth oxyhalides

BiOI 717/30 16

Iodine intercalated Bi0.775La0.225O1.5 278/10 

Iodine intercalated Bi0.775Pr0.225O1.5 234/10 

Iodine intercalated Bi0.775Nd0.225O1.5 227/10 

Iodine intercalated Bi0.775Sm0.225O1.5 250/10 

Iodine intercalated Bi0.775Eu0.225O1.5 273/10 

This work
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