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Uranium ditelluride (UTe2) has
attracted considerable attention since the compound ex-
hibits a number of novel superconducting (SC) features.
Ran et al. [1] first reported that UTe2 exhibits an uncon-
ventional superconductivity be- low Tc 1 6 K, and ex-
tremely large upper critical field Hc2 exceeding the Pau-
li-limiting field. In this paper, we report the molten salt
flux (MSF) method as a route to grow high-quality single 
crystals of UTe2 with minimal U vacancies. Such stoi-
chiometric UTe2 crystals grown by the MSF method ex-
hibit the highest Tc of 2.1 K with a remarkably large RRR 

1000, which is much better than that grown by chemi-
cal vapor transition (CVT) method.

In the MSF method, an equimolar
mixture of sodium chloride and potassium chloride (NaCl

KCl) was chosen, which has a eutectic melting point of
about 650 °C [2].

The carbon crucible filled with the metals and
salt mixture was placed in a quartz tube with an inner and
outer diameter of 15 and 18 mm, respectively.
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INTRODUCTION: Development of highly selective 
compounds for actinyl ions has been important.  We 
have been focusing on monoamide compounds as prom-
ising candidates, considering the possibility of complete 
incineration of waste compounds (so-called “CHON 
principle”[1]).  Earlier we have considered two factors 
for interaction between monoamides and actinyl ions; 
one is “chelating effect” of the ring formed by polymer 
monoamides and actinyl ion(s), and the other is “flexibil-
ity” of monoamide. For our synthetic organic resins with 
a monoamide structure as the functional group, we have 
not found any clear tendency between the chemical 
structure of functional monoamide and the adsorptiv-
ity[2]. 

Recently we have found that another research group 
has tried to develop compounds which are selective for 
uranium(VI) (UO2

2+) species. According to the group, 
UO2

2+ ion prefers to form “planner five-coordinated 
complexes” which are scarcely seen in other metal ions, 
and based on the knowledge they developed H2saldian- 
type ligands[3]. In addition, as one of the application of 
those ligands, a novel adsorbent for recovery of U in 
seawater was synthesized, where complex formation oc-
curs outside of main chain of polymer[4]. In this report, 
applicability of this factor “formation of planner 
five-coordinated complexes” to monoamide compounds 
we have examined was discussed.  

RESULTS: Our main target solvent for using monoam-
ide compounds is nitric acid. A typical coordination style 
of a monoamide compound to UO2

2+ in HNO3 media is 
shown in Fig. 1. It can be seen that one UO2

2+ ion is sur-
rounded by two carbonyl oxygen atoms of two monoam-
ide molecules and in total four oxygen atoms of two ni-
trate ions, forming a six-coordinated complex. Judging 
from the figure, it would difficult to form a 
five-coordinated complex under usual circumstances.  

While, as an example apart from monoamide com-
pounds, we have been investigating one of triphosphine 
trioxides, 1,1,3,5,5-pentaphenyl-1,3,5-triphosphapentane 
trioxide (PPTPT : Fig. 2) for a potential versatile ex-
tractant [3]. Although PPTPT has high selectivity for 
U(VI) in HNO3 of high concentrations, the most distin-
guished nature of it would be its unusual high selectivity 
for U(VI) in HNO3 of very low concentrations. Our pre-
liminary structure analysis of an PPTPT-UO2

2+ nitrate 
complex by single X-ray has revealed that one UO2

2+ ion 
is surrounded by two PPTPT molecules by in total four 
phosphoryl groups and one oxygen atom from H2O, 
forming a five-coordinated complex. This suggests that 
formation of five-coordinated complexes by monoamide 

compounds may be possible if realization of preferential 
coordination of other ligands than NO3

- to UO2
2+ is 

achieved. Such an approach may be investigated next 
year.  

Fig. 1. Typical coordination style of a monoamide 
compound to UO2

2+ in HNO3 

Fig. 2. Chemical structure of PPTPT. 
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