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Figure S1. Chronoamperometric profiles for Nd electrodeposition in 0.2 m Nd(OTf)3 (-2.94 V 

vs Fc+/0) and 0.5 m Nd(NO3)3.6H2O (-2.24 V vs Fc+/0) in [C4mpyr][DCA] electrolytes on Ni 

metal at 50 °C.
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Table S1: Summary of the theoretical yield and Nd recovery efficiencies (current efficiency) 

from 0.2 m Nd(OTf)3 and 0.5 m Nd(NO3)3.6H2O in [C4mpyr][DCA] electrolytes at 50 °C (Nd3+ 

reduction time duration = 3.5 hours).

Electrolyte
Charge 
passed 
(mAh)

Nd0 
Theoretical 

(mg)

Nd3+ in 1 
ml of 

electrolyte 
(mg)

Theoretically 
recovered Nd from 
1 ml of electrolyte 

(%)

Current 
efficiency 

(%)

0.2 m Nd(OTf)3 0.153 0.27 28.8 0.9% 35

0.5 m 
Nd(NO3)3.6H2O

0.225 0.40 72.1 0.6% 60

[Theoretically recovered Nd from 1 ml of electrolyte= Theoretically deposited Nd0 / Nd3+ in 1 
ml of electrolyte]  
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Table S2: Summary of the operating parameters and electrochemical outcomes of selected Nd 

literature. (m  - mol kg-1, M - mol l-1)

Electrolyte Substrate Temp. 
(°C)

Scan 
rate 

(mV s-1)

Onset 
Ered (V)

jpeak reduction 
(mA cm-2) Ref.

0.03 M Nd(TFSI)3 
in [C4mpyr][DCA] Pt 25 100

No 
defined 
peak

-0.1 (coupled 
with IL 
reduction)

1

GC -3 vs Fc+/0 -0.07
Pt No peak --0.1 m Nd(OTf)3 

[P66614][DCA] Cu
75 10

-3 vs Fc+/0 -0.25
2

0.06 M Nd(NO3)3 
in [C4mpyr][TFSI] Pt 25 20 -2.2 V vs 

Ag/Ag+ -4 3

50 -0.25 x 10-4

75 -0.35 x 10-4

90 -0.4 x 10-4
0.5 M Nd(TFSI)3 
in [P2225][TFSI] Pt

105

100 -2.1 V vs 
Fc+/0

-0.4 x 10-4

4

90 -0.120.05 M Nd(TFSI)3 
in [P2225][TFSI] quartz

100
2 -2.79 V vs 

Fc+/0 -0.15
5

0.1 M NdCl3 in 
DMSO Pt R.T. 20 -2.45 V vs 

Fc+/0 -2 6

0.5 M Nd(TFSI)3 
in [DEME][TFSI] Pt 80 10 -3.3 V vs 

Ag/Ag+ -0.8 7

Nd(TBP)3]3+ in 
TBP/[P2225][TFSI] Pt 100 10 -2.4 V vs 

Fc+/0 -7.5 8

0.1 m Nd(TFSI)3 
in [P66614][TFSI] + 
0.4 wt% H2O

Glassy 
carbon 75 100 -2.5 V vs 

Fc+/0 -5 9

0.2 m Nd(OTf)3 in 
[C4mpyr][DCA] Ni 50 100 -2.5 V vs 

Fc+/0 -12

0.2 m 
Nd(NO3)3.6H2O in 
[C4mpyr][DCA]

Ni 50 100 -1.75 V vs 
Fc+/0 -38

Present 
study

[C4mpyr][DCA] = N-Butyl-N-methylpyrrolidinium dicyanamide, [P66614][DCA] = 
Trihexyl(tetradecyl)phosphonium dicyanamide, [C4mpyr][TFSI] = N-Butyl-N-
methylpyrrolidinium bis(trifluoromethylsulfonyl)imide, [P2225][TFSI] = 
Triethylpentylphosphonium bis(trifluoromethylsulfonyl)imide, DMSO = Dimethyl sulfoxide, 
[DEME][TFSI] = N,N-diethyl-N-methyl-N-(2-methoxyethyl)ammonium 
bis(trifluoromethylsulfonyl)imide, TBP = Tri-N-butylphosphate, [P66614][TFSI]  = 
Trihexyl(tetradecyl)phosphonium bis(trifluoromethylsulfonyl)imid]  
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