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Abstract: Sm extraction from a LiCl-KCI melt was carried out by forming alloys on various electrodes, including Al, Ni, Cu, and liquid Zn,
and the electrochemical behaviors of the resultant metal products were investigated using different electrochemical techniques. While Sm met-
al deposition via the conventional two-step reaction process was not noted on the inert electrode, underpotential deposition was observed on the
reactive electrodes because of the latter’s depolarization effect. The depolarization effects of the reactive electrodes on Sm showed the order Zn
> Al > Ni > Cu. Sm—-M (M = Al, Ni, Cu, Zn) alloys were deposited by galvanostatic and potentiostatic electrolysis. The products were fully
characterized by X-ray diffractometry (XRD) and scanning electron microscopy (SEM)—energy dispersive spectrometry

(EDS), and the stability of the obtained M-rich compounds was determined. Finally, the relationship between the electrode potential and type of

Sm—M intermetallic compounds formed was assessed on the basis of the observed electrochemical properties and electrodeposits.

Keywords: electrodeposits; depolarization effect; reactive electrodes; samarium alloys

1. Introduction

Reprocessing of spent nuclear fuel (SNF) is considered a
key problem related to the sustainability of nuclear power
generation [1]. During pyroprocessing, large amounts of U or
U-Pu products are electrodeposited on cathodes for recovery,
and fission products left in molten salts are extracted for salt
decontamination [2]. When the molten salt reactor is oper-
ated, the major fission products, which often include rare
earth elements, can form stable fluoride compounds that may
corrode the structural materials and affect the properties of
the primary salt obtained. Thus, these fission products must
be eliminated from the melt to optimize reactor operations [3].

Sm is a fission product of SNF and has been widely stud-
ied on various inert and reactive electrodes [2]. Sm may
transition from the trivalent state to the divalent state in a
molten salt to induce cyclic electrolysis, which could affect
the current efficiency of the system [4]. Sm extraction on in-
ert electrodes in chloride [5—6] and fluoride [7—8] melts was
first investigated via electrochemical studies and thermody-
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namic analysis, and a two-step mechanism was discovered.
In this mechanism, the second step occurs outside of the elec-
trochemical window. Therefore, Sm extraction can be only
realized on reactive electrodes in molten salts. The shifting of
the potential of Sm toward positive values is attributed to the
lowering of the activity of the element in the reactive metal
phase to form stable Sm-based alloys [9]. Al presents excel-
lent properties and has been widely applied to different fields,
such as the aviation industry [10—13] and batteries [14—17].
Some studies on Sm extraction have focused on this metal’s
combination with Al. Electrochemical studies on Sm have
also been conducted in LiF—CaF,—~AlF;—Sm,05/SmF; melts
on an inert electrode [7,18], as well as in LiCl-KCIl-
SmCly/Sm,05-AICl; on an Al electrode [19-21]; in these
studies, the main products were usually AL;Sm or AL,Sm. Ni,
as a remarkable reactive metal, could be employed in
LiF—CaF, melts [8,22]; in this case, a mixture of Ni,Sm and
Ni;Sm may be obtained under different current densities.
NiSm, Ni,Sm, and NisSm could be prepared from LiClI-KCl
melts by using different potentials [23]. Taxil et al. [24] in-
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troduced Cu as a reactive electrode to extract Sm from the
LiF—CaF, system; here, a mixture of Cu,Sm, CusSm, and
CusSm was formed by galvanostatic electrolysis at 1113 K.
Besides solid reactive electrodes, liquid Zn electrodes may
also be employed in LiCI-KCI-SmCl; systems. For example,
previous investigations clearly showed the formation of
Zn;;,Sm and Zn;Sm, on Zn electrodes by potentiostatic elec-
trolysis at 873 K [25].

Sm may be combined with other metals to improve the
properties of the primary material. Indeed, a number of phys-
ical properties, including micro-hardness and corrosion res-
istance, could be remarkably improved by the metal’s ability
to form whiskers [26]. Rare-earth elements may be com-
bined with a reactive metal as a transition alloy to form a new
material. lida et al. [27], for instance, studied Ni-Sm alloy
films. While only Ni,Sm could be obtained under various ap-
plied potentials, Ni;Sm and NisSm could be formed on
Ni,Sm electrodes by anodic potentiostatic electrolysis. Mag-
netic Ni-Sm alloys could be prepared from LiCl-KCl-
SmCL;—NiCl, melts on inert electrodes [28]; here, different
intermetallic compounds, including NiSm, Ni,Sm, and
NisSm, may be obtained by coreduction. Electrochemical
synthesis of Cu—Sm dendritic alloys for use as catalysts may
be carried out by coreduction in LiCI-KCl-SmCl;—CuCl,
melts [29] to produce CuSm, CusSm, and CusSm under vari-
ous applied potentials.

Herein, we examined the electrochemical behavior and
underpotential deposition of Sm on various reactive elec-
trodes in a molten salt. The extraction efficiency of Sm
strongly depends on the deposition potential [30], depolariz-
ation value [31], and stability of the cathodic products
[32-33]. In this work, we studied the deposition potential of
Sm on reactive electrodes and prepared Sm—M (M = Al, Ni,
Cu, Zn) alloys by potentiostatic and galvanostatic electrolys-
is. The electrochemical behavior of the metal products
formed was then determined to provide a feasible method to
extract Sm from contaminated salts.

2. Experimental

The electrochemical cell used in this work was designed
as a three-electrode system with molten salt, as shown in
Fig. 1. The molten salt was composed of LiCI-KClI eutectic
salt (>99.0% anhydrous, Xilong Scientific Co., Ltd.) and
SmCl; (>99.9% anhydrous, Alfa-Aesar). Prior to the experi-
ments, LiCI-KCl blank salt was mixed in an alumina cru-
cible and then heated in a vacuum drying oven at 473 K for
over 24 h. Thereafter, the crucible was transferred to a fur-
nace for heating up to the experimental temperature of 773 K.
Cyclic voltammetry (CV) was conducted on the blank mol-
ten salt to detect impurities in the system. If any impurity was
found, pre-electrolysis by potentiostatic electrolysis was con-
ducted at —2.1 V vs. Ag/AgCl until these impurities could no
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longer be detected. Next, SmCl; was added to the melt, and
the actual concentration of Sm was measured using induct-
ively coupled plasma optical emission spectrometry
(HORIBA).

Working
electrode
Reference Counter
1 and 2
electrode electrode
it

Molten salt

Fig. 1. Illustration of the electrochemical cell.

The working electrode (WE) was made up of various elec-
trodes, including W wire (99.99%, ¢1 mm), Al wire
(99.99%, &1 mm), Ni wire (99.99%, ¢1 mm), and Cu wire
(99.99%, ¢1 mm), and liquid Zn granules (99.99%; Sino-
pharm Chemical Reagent Co., Ltd.). The reactive Zn elec-
trode, which presented a liquid state at the experimental tem-
perature, was placed in an alumina crucible ($16 mm x
16 mm). Mo wire was used as the conductor for the Zn metal
and electrode clamp. The reference electrode was made of
Ag wire (99.99%, ¢1 mm), 1wt% AgCl (99.99%, Alfa-
Aesar), and an alundum tube (¢6 mm) containing LiCI-KCI
eutectic molten salt. The counter electrode was a graphite rod
(¢4 mm) of spectral purity. All experimental tests, including
CV, square wave voltammetry (SWV), and open-circuit
chronopotentiometry (OCP), were carried out on an Autolab
PGSTAT302N potentiostat/galvanostat.

The samples were prepared by galvanostatic or potentio-
static electrolysis. After sonicleaning with distilled water, the
alloy samples were placed in a cylinder by using a metallo-
graphic sample mounting press, smoothed with sand paper,
and then polished with a polisher for further analysis. X-ray
diffractometry (XRD; Bruker, D8 Advance) was performed
to identify the phase composition of the samples. Scanning
electron microscopy (SEM)—energy dispersive spectrometry
(EDS; JSM-6480A; JEOL Co., Ltd.) was also carried out to
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examine the morphology and elementary composition of the
samples.

3. Results and discussion
3.1. Cyclic voltammetry

A typical CV curve obtained on the W electrode after ad-
dition of SmCI; to the LiClI-KCl eutectic melt is shown in
Fig. 2. The AO/A0Q' peak couple is known to indicate the re-
duction/oxidation of Li(I)/Li. The B/B' redox signal is char-
acteristic of a soluble—soluble system, which corresponds to
the reaction of Sm(IIT)/Sm(II) [34]. The soluble/insoluble re-
action corresponding to the Sm(II)/Sm(0) peak couple could
not be determined because the reaction potential is beyond
the electrochemical window of the primary salt [6]. The
standard reduction potentials of LiCl/Li, KCIUK, and
SmCl,/Sm were determined according to previous thermo-
chemical data [35] and are shown in Table 1. However, the
reduction potential of SmCl,/Sm under the condition of su-
percooling could not be calculated because of a lack of data.
The standard potential of SmCl;/SmCIl, has been reported in
the literature [6].

0.15 F
A0’

0.10 -

0.05 -
Bl

Current / A

—0.05 -
—0.10 -

-0.15" A0

1 1 1 1 1 1
25 20 -15 -10 05 0
Applied potential / V vs. Ag/AgCl
Fig. 2. CV plot obtained after addition of 1wt% SmCl; to the
LiCI-KCI melt at 773 K. Working electrode: W; scan rate:
0.1V/s.

Table 1.  Standard reduction potentials (£°) of LiCl/Li,
KCVK, SmCl,/Sm, and SmCl;/SmCl,

Redox couple E® |/ Vvs.Cly/CI™

LiCI/Li —3.55
KCI/K -3.69
SmCl,/Sm -3.59
SmCl;/SmCl, —2.00*

Note: “—The value is obtained from Cordoba and Caravaca [6].

Fig. 3 shows four groups of typical CV curves obtained on
the reactive solid (Al, Ni, and Cu) and liquid Zn electrodes in
the LiCl-KCl-1wt%SmCl; melt at 773 K. The Ai/Ai' (i =1,
2, 3, 4) peak couple in Fig. 3 represents the reaction of
Li(I)/Li on the different reactive electrodes. The positive shift
of potentials shown in Figs. 3(a) and 3(d) is attributed to the
underpotential deposition of Al-Li [26] and Zn-Li [25] al-

loys. The most positive peak couples, namely, C/C’, D/D’,
E/E’, and F/F', in the different CV curves correspond to the
redox signals of Al, Ni, Cu, and Zn, respectively. Besides the
redox signals Ai/Ai’ and B/B' (Sm(II)/Sm(II)) and the peak
couples of the reactive metals, several other pairs of signals
could be attributed to the formation of Sm—M intermetallic
compounds. The phase diagram of the AI-Sm system, for ex-
ample, reveals that five intermetallic compounds could be
obtained [36]. However, only one redox signal, G/G’, is ob-
served in Fig. 3(a). Moreover, two pairs of signals, namely,
H/H' and I/T', which correspond to the formation of Ni—-Sm
intermetallic compounds, are shown in Fig. 3(b), but eight in-
termetallic compounds should exist according to the Ni-Sm
phase diagram [37]. Thermodynamic evaluation of the
Cu-Sm system [38]reveals that five intermetallic com-
pounds should be formed. However, only two pairs of sig-
nals, J/J' and K/K', were correlated with Cu—Sm intermetal-
lic compounds. These results may be attributed to the slow
growth of other phases [39]. The redox signal of
Sm(II1)/Sm(II) on the liquid Zn electrode cannot usually be
observed due to the very closed potential (B/B’ and N/N').
The redox signals M/M’ and N/N' in Fig. 3(d) indicate the
presence of two of the eight expected Zn—Sm intermetallic
compounds [40], which could be attributed to the low solu-
bility of Sm in Zn [41]. Thus, the extraction or separation of
Sm from molten salts may be accomplished by applying dif-
ferent potentials.

3.2. Square wave voltammetry

SWYV generally shows greater sensitivity than CV [42]. As
shown in Fig. 4, SWV curves were obtained on the four re-
active electrodes in the LiClI-KClI eutectic melt after addition
of 1wt% SmCl;. Signals corresponding to Sm—M intermetal-
lic compounds, namely, G at —1.67 V, H at —2.15 V, I at
—1.78 V, and J(K) at —2.07 V, closely corresponded to the
CV results. However, in the red curve of Fig. 4, a new signal
O was noted at approximately —1.59 V; this signal could be
attributed to the formation of a certain Al-Sm intermetallic
compound. Signals obtained during underpotential depos-
ition on the Al electrode were relatively more positive than
the potential of Li metal. No Ni-Li or Cu-Li intermetallic
compounds were observed; therefore, the signal of Li(I) on
the Ni and Cu electrodes is identical to that on the W elec-
trode.

The signals described above were analyzed in detail, and
the reactions of Sm on the various reactive electrodes are
summarized in Table 2. Due to the underpotential deposition
of Sm on the reactive electrodes, the depolarization value
(AE) is written as [31]:

AE = ER - EW (1)
where Ex and Eyw correspond to the reduction potential of
Sm(IIT) on reactive and inert electrodes, respectively.
However, Ey could not be determined in the present experi-
ment because Sm(II)/Sm(0) occurs outside of the electro-
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Fig. 3.
LiCI-FKCH1wt%SmCl; melt at 773 K.
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Fig. 4. SWYV pilots of 1wt% SmCl; in LiCI-KCI melt on W,

Al Ni, and Cu electrodes at 773 K and 20 Hz.

chemical window. Therefore, the real depolarization values
could not be obtained. The depolarization effects of the react-
ive electrodes on Sm showed the order Zn > Al > Ni > Cu.
Depolarization on reactive electrodes facilitates the depos-
ition of Sm(III) and improves the current efficiency of the
system [31]. Reduction potential data can provide a funda-
mental basis for the extraction of Sm from molten salts on re-
active electrodes and preparation of alloy materials.

3.3. Open circuit chronopotentiometry

OCP curves were recorded after each electrolytic process,
and the equilibrium potentials of the Sm—M intermetallic
compounds were determined [43—44]. First, thin layers of the
Sm-M edalloys were fabricated on the reactive electrodes by
potentiostatic electrolysis for a certain period of time. Differ-
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0.06 - (b) B’

Current / A
&
=3
(=2}
T

|
f=)
—_
N

T

-25 20 -15 -1.0 -05 0
Applied potential / V vs. Ag/AgCl

()

02+ m N

-1.0+ A4

1 1 1 1 1
-2.6 22 -1.8 -14 -1.0
Applied potential / V vs. Ag/AgCl

CV curves obtained on the reactive solid electrodes (a) Al, (b) Ni, and (c) Cu and the liquid electrode (d) Zn in

Table 2. Summary of the CV and SWYV results of Sm on
various reactive electrodes at 773 K.

Redox couple Reaction

AO0/AQ', A2/A2', A3/A3’

Li*+e” & Li

Al/ATl xLi* +yAl+xe” & LiAl,
A4/A4’ xLi* +yZn+xe” & Li,Zn,
B/B’ Sm3* +e” «» Sm?*

c/ic AP* +3e” & Al

G/G', 0/0’ xSm3* +yAl+3xe” & Sm,Al,
D/D’ Ni?* +2e~ & Ni

H/H', /T’ xSm3* +yNi+3xe” & Sm,Ni,
E/E’ Cu?* +2¢~ & Cu

', K/K! xSm3* +yCu +3xe” « Sm,Cu,
F/F’ Zn?t +2¢” & Zn

M/M’, N/N' xSm3* +yZn+3xe” & Sm,Zn,

ent Sm,M, phases were formed following the diffusion of the
Sm metal into the M metals by underpotential deposition.
The potentiostatic control was then disconnected, and dis-
charging phenomena were recorded as plots of potential
versus time. Potential plateaus due to the different states of
coexisting phases were also determined [8,45]. The red line
in Fig. 5 shows several of these potential plateaus. For ex-
ample, plateaus 9 at—1.85V, 11 at—1.6 V,and 14 at—1.40 V
correspond to the presence of Al-Sm intermetallic com-
pounds, which is in accordance with the previous literature
[26]. The blue line in the same figure shows four plateaus (4
at—2.11V,7at—-1.87V, 10 at —1.74 V, and 15 at —1.36 V)
corresponding to Ni-Sm intermetallic compounds. Plateau 7
corresponds to a new Ni—Sm alloy [27]. Sm extraction on the
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Cu electrode, which is represented by the green line in Fig. 5,
shows four plateaus, namely, 2 at —2.24 V, S at —2.03 V, 6 at
—1.94 V and 13, at —1.46 V, which are attributed to Cu—Sm
intermetallic compounds. Plateaus 6 and 13 indicate new
phases compared with those shown in the CV and SWV
curves. When Sm metal is deposited on liquid Zn metal, as
demonstrated by the pink line in Fig. 5, only plateau 12 is at-
tributed to Zn—Sm intermetallic compound. Plateaus 1, 3, and
8 reflect the equilibrium potentials of Li, Al-Li alloy, and
Zn-Li alloy, respectively. The change in potential of Li on
the reactive electrodes is in accordance with the SWV find-
ings. The dotted black line 18 corresponds to the reaction
Sm(IT)/Sm(III), and plateaus 16, 17, 19, and 20 correspond to
the open circuit potentials of metallic Zn, Al, Cu, and Ni, re-
spectively.

Potential / V vs. Ag/AgCl

0 50 100 150 200 250 300 350
t/s

Fig. 5. OCP curves recorded on various reactive electrodes
(solid Al, Ni, and Cu and liquid Zn) after potentiostatic electro-
lysis for a certain period of time in LiCI-KCl-1wt%SmCl; melt
at 773 K.

Taken together, the results of different electrochemical
techniques reveal that the electrochemical signals of all
Sm-M intermetallic compounds may be difficult to obtain
because of the influence of different thermodynamic and kin-
etic effects. The phase composition of these compounds was
further studied by electrochemical deposition.

3.4. Electroextraction and characterization of the Sm-M
alloys

Sm extraction was carried out by galvanostatic and poten-
tiostatic electrolysis on the Al, Ni, Cu, and liquid Zn elec-
trodes to fabricate Sm—M intermetallic compounds.

3.4.1. Electroextraction on the Al electrode

Electroextraction of Sm was carried out on the Al elec-
trode by potentiostatic electrolysis at—1.7 V for 4 h at 773 K.
The XRD pattern shown in Fig. 6 reveals the presence of the
Al;Sm phase only. The phase diagram of Al-Sm [46] reveals
that the Al-richest intermetallic compound formed above
1351 K is Al;;Sm; while that formed below 1408 K is Al;Sm.
Therefore, the signal G in Fig. 3 and Fig. 4 is attributed to
Al;Sm. Compared with the results obtained by CV and SWV,

the potential of signal O is positive than G, in this case, peak
O might be related to ALL,Sm. Unmarked peaks in the XRD
pattern are attributed to the presence of impurities.

Intensity / a.u.

‘ L “ | ALSm (PDF#29-0081)
1 TR [T L L

TR N | R

Al (‘PDF#O4-O7‘87)

L

20 30 40 50 60 70 80
201/ (%)

Fig. 6. XRD pattern of the sample prepared by potentiostatic
electrolysis at —1.7 V. Working electrode: Al; duration: 4 h;
temperature: 773 K.

The product was further analyzed by cross-sectional SEM
and EDS, and the results are shown in Fig. 7. The SEM im-
age obtained exhibited distinct light and dark gray zones,
which were labeled 001 and 002, respectively. EDS analysis
then revealed that these zones correspond to the AI-Sm inter-
metallic compound and Al matrix, respectively. The ratio of
Al to Sm in the deposit is approximately 3/1, which is in ac-
cordance with the XRD analysis.

3.4.2. Electroextraction on the Ni electrode

Galvanostatic and potentiostatic electrolysis was conduc-
ted to electroextract Sm on the Ni electrode. Different inter-
metallic compounds were detected. Fig. 8 shows the XRD
pattern of the product formed by potentiostatic electrolysis at
—1.5 V; the pattern reveals the formation of Ni and NisSm
phases. Therefore, signal I in the CV and SWV curves may
indicate the formation of NisSm. Galvanostatic electrolysis at
—0.62 A-cm* was carried out on the Ni electrode for 4 h at
773 K. As can be seen in Fig. 9, another intermetallic com-
pound, namely, Ni,Sm, was formed. This product is different
from the product obtained by potentiostatic electrolysis in
Fig. 8.

Fig. 10 shows the SEM—EDS results of the sample in Fig. §;
here, the dark gray (001) and light gray (002) zones corres-
pond to the Ni matrix and alloy phase, respectively. A clear
boundary between the Ni matrix and alloy phase could also
be observed in the SEM image; this boundary reveals that the
alloy phase grows uniformly. Liu ef al. [28] investigated the
coreduction of Ni—-Sm alloys in a LiCI-KCI-NiCl,-~SmCl,
melt by potentiostatic electrolysis and found that NisSm,
Ni,Sm, and NiSm are the main products of this process.
3.4.3. Electroextraction on the Cu electrode

Sm electroextraction was carried out on the Cu electrode.
The Cu—Sm alloy was fabricated by potentiostatic electrolys-
is at —1.6 V. XRD analysis revealed the presence of CusSm,
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Fig. 7. SEM-EDS analysis results of the sample prepared by potentiostatic electrolysis at —1.7 V. Working electrode: Al; duration:
4 h; temperature: 773 K.
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Fig. 10. SEM-EDS analysis results of the sample prepared by potentiostatic electrolysis at —1.5 V. Working eleectrode: Ni;
duration: 12 h; temperature: 773 K.
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which is the Cu-richest alloy phase that could be formed from
this system (Fig. 11). SEM also revealed a homogeneous
alloy phase (Fig. 12).

¢ : CuSm

Intensity / a.u.

Cu,Sm (PDF#24-0372)
Cu (PDF#04-0836)
1

I
20 30 40 50 60 70 80
20/ (°)
Fig. 11. XRD pattern of the sample prepared by potentiostat-
ic electrolysis at —1.6 V. Working electrode: Cu; duration:
10 h; temperature: 773 K.

Fig. 12. SEM image of the sample prepared by potentiostatic
electrolysis at —1.6 V. Working electrode: Cu; duration: 10 h;
temperature: 773 K.
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3.4.4. Electroextraction on the liquid Zn electrode

Sm extraction on the liquid Zn electrode was conducted
by galvanostatic electrolysis at —0.15 A-cm ™ and 773 K. A
Zn—Sm intermetallic compound could be formed by the sat-
uration of Sm in liquid Zn. Sm,Zn;, but not SmZn,, was de-
tected by XRD, as shown in Fig. 13. SEM—-EDS revealed that
the gray zones marked 001 and 002 are related to the Zn—Sm
alloy phase, as shown in Fig. 14.

The preparation of Sm—M alloys on different reactive
electrodes was achieved by galvanostatic or potentiostatic
electrolysis in LiCI-KCI-SmCIl; melt. During electrolysis,
the reactive electrode could be considered the metal-rich ma-
terial. Thus, M-rich intermetallic compounds may be expec-
ted to form prior to other alloy phases. The formation mech-
anism of these compounds is affected by the thermodynamic,
kinetic, and inherent properties of the system components.
The M-rich intermetallic compounds Al;Sm and CugSm were
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Fig. 13. XRD pattern of the sample prepared by galvanostat-
ic electrolysis at —0.15 A-cm™. Working electrode: liquid Zn;
duration: 8 h; temperature: 773 K.
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Fig. 14. SEM-EDS analysis results of the sample prepared by galvanostatic electrolysis at —0.15 A-cm. Working electrode: liquid

Zn; duration: 8 h; temperature: 773 K.
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observed. During extraction of Sm on the Ni electrode,
NisSm and not the expected Ni-richest compound Ni;;Sm,
was obtained, likely because the former is more stable than
the latter according to the Ni-Sm phase diagram. Ni,Sm
could also be obtained by galvanostatic electrolysis, during
which alloys with the cubic body-centered structure of Fd-
3m, such as Ni,Pr, Ni,Dy, and Ni,YDb, are also easily formed
[47]. On the Zn electrode, Zn;;Sm,, which is more stable than
the Zn-richest compound SmZn,;, was obtained. Therefore,
while not all possible Sm—M intermetallic compounds are
produced, M-rich compounds with the highest stability can
be obtained on reactive electrodes.

4. Conclusion

In summary, CV, SWV, and OCP were carried out to in-
vestigate the electrochemical behaviors of Sm(III) on four re-
active electrodes, including Al, Ni, Cu, and liquid Zn. Ex-
traction of Sm was then conducted by galvanostatic/potentio-
static electrolysis to form Sm-M alloys. The depolarization
effect of the reactive electrodes on Sm showed the order Zn >
Al > Ni > Cu. Single-phase intermetallic compounds were
prepared via potentiostatic or galvanostatic electrolysis on the
four reactive electrodes. The XRD patterns of the deposits
obtained by underpotential electrolysis revealed that Al;Sm,
NisSm, and CugSm could be formed at the applied potentials
of —1.7, —1.5, and —1.6 V, respectively. Ni,Sm and Zn;;Sm,
phases could be fabricated by galvanostatic electrolysis.
While not all possible Sm—M intermetallic compounds are
formed by this process, M-rich compounds with high stabil-
ity could be obtained on the reactive electrodes. The results
reveal the electrochemical behavior and main products of Sm
on reactive electrodes and provide an important reference for
the decontamination of Sm in molten salts.
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