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O N I

Abstract: Single crystals of a new transition metal adelite-descloizite-type structure were synthesized
using a high temperature (580 °C) high-pressure hydrothermal technique. Single crystal X-ray diffrac-
tion and energy dispersive X-ray analysis (EDX) were used to investigate the structure and elemental
composition, respectively. StNi(VO,4)(OH) crystallizes in an acentric orthorhombic crystal system in
the space group P2;212; (no. 19); Z = 4, a = 5.9952(4) A, b = 7.5844(4) A, c = 9.2240(5) A. The structure
is comprised of a Ni-O-V framework where Sr?* ions reside inside the channels. Single-crystal
magnetic measurements display a significant anisotropy in both temperature- and field-dependent
data. The temperature dependent magnetic measurement shows antiferromagnetic behavior at
Tn~8 K. Overall, the magnetic properties indicate the presence of competing antiferromagnetic and
ferromagnetic interactions of SrNi(VO,)(OH).

Keywords: hydrothermal; vanadates; nickel(II); antiferomagnetism

1. Introduction

The vanadate oxyanion (VO,4)?~ displays a remarkable ability to form new solid phases
with first row transition metal ions. The tetrahedral group shows considerable flexibility
in coordinating and bridging the transition metal cations in multiple environments and
linking formats [1,2]. Vanadate tetrahedra bear structural and electronic similarities to
corresponding phosphate groups, but several factors make them unique in their chemistry
and properties. Vanadium has the ability to adopt lower oxidation states as well as to form
polyvanadate building blocks that dramatically enhance the structural variations that can
be observed [3]. One particularly significant aspect of the vanadate group is its magnetic
properties. The vanadate tetrahedra can form low dimensional frustrated spin lattices [4-8].
Furthermore, the presence of vacant d-orbitals in the bridging group leads to considerable
variation in coupling constants. These various factors combine to lead to a series of solids
with very interesting magnetic properties [9-11].

Recently we found that the high temperature hydrothermal method is an excellent
route to transition metal vanadates [12-23]. Typically we perform the hydrothermal crystal
growth reactions between 500 and 700 °C. Although these temperatures are hot for water,
they are quite low for typical metal oxide crystal growth since the metal oxides are usually
refractory and require much higher temperatures to react. It is also often difficult to grow
single crystals of such oxides because they can be unstable in such higher temperatures.
The vanadates provide an excellent example of that issue, as the V5+ state tends to become

Crystals 2022, 12, 1360. https:/ /doi.org/10.3390/ cryst12101360

https://www.mdpi.com/journal/crystals


https://doi.org/10.3390/cryst12101360
https://doi.org/10.3390/cryst12101360
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/crystals
https://www.mdpi.com
https://orcid.org/0000-0002-3293-7370
https://orcid.org/0000-0002-1525-9352
https://doi.org/10.3390/cryst12101360
https://www.mdpi.com/journal/crystals
https://www.mdpi.com/article/10.3390/cryst12101360?type=check_update&version=1

Crystals 2022, 12, 1360

20f11

unstable forming lattice defects and partially reduced vanadium sites as epitomized by
the case of the single crystal growth of YVO, [24,25]. In the relatively low temperature
hydrothermal growth method, the metal oxidation states are generally maintained well.
This effect has been observed by others as well [26].

The ability to grow a rich variety of complex new phases as large, high quality single
crystals is important in the study of new magnetic materials. These crystals can often be of size
sufficient to acquire single crystal neutron diffraction and scattering measurements and provide
detailed magnetic structural data and this is particularly important for the study of systems
with very complex magnetic structures. The growth of large single crystals is also important
in that they enable the orientation of the crystals in magnetic fields which is essential for the
detailed study of low dimensional systems with anisotropic magnetic behavior.

We are currently concentrating our magnetic studies on three general families of
low dimensional structures, namely the 1-D brackebuschites, (E;M(VO4)2(OH) where
E = divalent metal cation, M = trivalent metal cation) [13], the 1-D descloizites (EM(VOy4)(OH)
where E, M = divalent metal cations) [14,15] and the 2-D glaserites A;EM(VOy),.
(A = alkali cation, E, M = divalent metal cations) [17,27,28]. All these classes represent
examples of low dimensional chains or layers of vanadate-bridged first row transition metal
ions. They are also representatives of fairly extensive mineral classes that are amenable
to substitution by a variety of isolectronic metal ions. Perhaps most importantly they all
form quite large high-quality single crystals from hydrothermal solutions enabling the
investigation of single crystal magnetic and neutron studies. Moreover, over the years, a
special attention has been devoted to 1-D magnetic systems due to their strong quantum
character. Particular attention has been drawn to several new classes of 1-D systems and
notable among them are mixed alkaline earth metal vanadates and silicates, AEM,V,Og,
(AE = Sr, Ba; M = Mn, Co, Cu), BaM,Si,O7 (M = Mn, Co, Cu), respectively [29-34]. In this
context, AEM,V;,Og series are of particular interest since different spins states can be realized
depending upon the transition metal ions. Additionally, AEM,V;Og structures exhibit a
strong anisotropy and some degree of magnetic frustration [29-32]. Pyroxene, AMX,O¢
(A =alkaliion, M =Ti, V, Cr, Mn, Fe; X = Si, Ge) is another diverse class of 1-D compounds
which inherit a unique zigzag 1-D magnetic chains [35,36]. These compounds also display
extremely rich magnetic properties ranging from spin-Peierls to perfect Haldane-chain
magnetism depending upon the alkali-cation and transition metal ions. Furthermore, py-
roxene structures are presently attracting considerable attention due to the existence of
multiferroic properties.

In this paper we extend our study of the adelite-descloizite class of compounds
ATM(VOy4)(OH) where A is an alkaline earth ion and TM is a divalent transition metal.
It has a low dimensional structure whereby the divalent transition metal ion is in an
octahedral coordination environment, edge-bridging to form infinite 1-D chains [14,15].
The vanadate groups serve as bridging groups within the chains, and the hydroxide also
forms one of the edge bridging groups. There is considerable chemical flexibility in the
system regarding the identity of the divalent metal center resulting in a fairly broad class
of materials. Although the structure has been known in the mineralogical world for some
time, its physical properties have not been investigated in detail until recently. One issue,
of course, is that the natural mineral samples are rarely suitable for detailed physical
property measurements because they invariably contain impurities and the thermal and
chemical history of the sample is unknown [37]. Recently however hydrothermal routes to
manmade samples of mineral types of satisfactory size and purity have been developed
and this opened the opportunity to study a wide range of mineralogically inspired structure
types [12]. The 1-D adelite-descloizite mineral is an ideal system on which to perform
detailed magnetic studies. It was found that a range of magnetic values could be introduced
including S =5/2, (Mn?*) and S = 3/2 (Co**) [14,15]. We now take the opportunity to
exploit the synthetic flexibility of this adelite-descloizite structure to examine another S =1
member of this series. In this paper we describe the rational synthesis and single crystal
growth of SrNi(VO,4)(OH) system along with detailed magnetic study.
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2. Experimental Section
2.1. Hydrothermal Crystal Growth of SrNi(VO4)(OH)

All hydrothermal reactions were performed at 580 °C in 2.5-in. long silver ampules
with an outer diameter of 1/4 in. Approximately, 0.2 g of reactants (0.0411 g of 5rO, 0.0148 g
of NiO and 0.1441 g of V,05) were mixed in a molar ratio of 1:1: 3 of SrO, NiO and V,05
with 0.4 mL of 5 M CsOH. The silver ampoules were welded after loading the components
and the welded silver ampules were placed in Tuttle autoclave filled with water to provide
suitable counter pressure. The autoclaves were heated to the desired temperature for
67 days. After the reaction period, brown column crystals (Figure 1a) were retrieved from
the silver ampoules by washing the entire product with deionized water using a suction
filtration method. The chemicals used in this study: SrO (Alfa Aesar, 99.5%), NiO (Alfa
Aesar, 98%) and V,0s5 (Alfa Aesar, 99.6%).

2.9994(4) A

Figure 1. (a) Hydrothermally grown single crystals of SrNi(VO4)(OH). (b) polyhedral view of
SrNi(VOy4)(OH) viewed along a-axis. (c) The NiZ*Og octahedra forms edged sharing chain which run
parallel to a-axis.

2.2. Characterization

The single crystal structure was determined at room temperature using a Bruker D8
Venture diffractometer equipped with an Incoatec Mo K& microfocus source and Photon
100 CMOS detector. Data collection and scaling were performed using the Apex3 software
suite [38]. The structure was solved by direct methods using the SHELXTL software suite
and refined on F? by least-squares, full-matrix techniques [39]. All non-hydrogen atoms
were refined anisotropically. The difference electron density map was used to identify
the hydrogen atom and its position constrained to prevent unreasonable variations in the
O—H bond distance. Tables 1-3 report the crystallographic data, selected bond distances
and angles and atomic coordinates and equivalent isotropic displacement parameters of
SrNi(VO4)(OH), respectively.

Table 1. Crystallographic data of SrNi(VO,4)(OH) determined by single crystal X-ray diffraction.

Empirical Formula SrNi(VO4)(OH)
formula weight (g/mol) 278.28
crystal system orthorhombic
space group, Z P212121 (No. 19), 4

Crystal dimensions, mm 0.12 x 0.12 x 0.08
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Table 1. Cont.

Empirical Formula SrNi(VO4)(OH)
T,K 298
a, A 5.9952(4)
b, A 7.5844(4)
¢, A 9.2240(5)
volume, A3 419.42(4)
D(calc), g/ cm?) 4.407
# (Mo Ka), mm ™1 19.201
F(000) 520
Tmax, Tmin 1.0000, 0.7547
26 range 2.27-30.52
reflections collected 16478
data/restraints/parameters 1284/1/79
final R [I > 20(I)] R1, Rw2 0.0109, 0.0274
final R (all data) Rq, Ry 0.0109, 0.0274
GoF 1.095

largest diff. peak/hole, e/ A3

0.0416/—0.700

Table 2. Selected bond distances (A) and angles (°) of SINi(VO,4)(OH).

Ni(1)Og
Ni(1)-O(1) 1.9659(1)
Ni(1)-O(1) 1.9763(2)
Ni(1)-0(2) 2.1226(2)
Ni(1)-0(2) 2.1678(1)
Ni(1)-0(3) 2.1422(2)
Ni(1)-O(4) 2.1353(2)
V(1)Oq
V(1)-0(2) 1.7461(1)
V(1)-O(3) 1.7263(1)
V(1)-O(4) 1.7224(2)
V(1)-0(5) 1.6921(2)
0(2)-V(1)-0(3) 111.34(7)
0(2)-V(1)-O4) 114.70(7)
0(2)-V(1)-0(5) 103.53(7)
0B3)-V(1)-O(4) 112.41(7)
0(3)-V(1)-O(5) 110.23(7)
O(4)-V(1)-O(5) 103.92(7)
Ni(1)-O(1)-Ni(1) 99.08(6)
Ni(1)-O(2)-Ni(1) 88.71(5)

Ni---Ni

2.9994(4)
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Table 3. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters
(A2) of SrNi(VO,)(OH) from single crystal X-ray data measured at room temperature.

Atom Wyckoff pos. x y z Ueq
Sr(1) 4a —0.02329(3) 0.13583(2) 0.16864(2) 0.00545(7)
Ni(1) 4a 0.24566(4) —0.24437(4) —0.00328(3) 0.00392(7)
V(1) 4a —0.48981(6) 0.38778(4) 0.18885(3) 0.00274(7)
o(1) 4a 0.5019(2) —0.1029(2) —0.06759(1) 0.0049(3)
H(1) 4a 0.521(6) 0.001(4) —0.017(3) 0.054(2)
0(2) 4a —0.5077(3) 0.5668(2) 0.07041(1) 0.0058(3)
0@3) 4a —0.7343(2) 0.3601(2) 0.28502(2) 0.0063(3)
0O4) 4a —0.2581(2) 0.3883(2) 0.29928(2) 0.0065(3)
o(5) 4a —0.4474(3) 0.2140(2) 0.07717(2) 0.0097(3)

2.3. Magnetization and Heat Capacity Measurements

The temperature-dependent magnetization and field-dependent magnetization mea-
surements were performed using an array of small single crystals of StNi(VO,4)(OH). These
crystals were affixed to a quartz rod using GE varnish. Here, all the measurements were
performed with the magnetic field along a-axis (Ni-O-Ni 1-D chain direction) and perpen-
dicular to the g-axis. A total mass of 7.3 mg was used for the magnetization measurements,
which were conducted using a SQUID magnetometer (Quantum Design, Magnetic Property
Measurement System). A total mass of 1.8 mg was used for the heat capacity measurements.
Heat capacity data were collected using the slope analysis technique as implemented in the
Heat Capacity Option of the Quantum Design Physical Property Measurement System.

3. Results and Discussion
3.1. Synthesis and Structure of SrNi(VO4)(OH)

SrNi(VO4)(OH) belongs to the family of the adelite-descloizite mineral type. Their struc-
tures are similar but depending upon the chemistry of the parent compound, they tend to
crystalize either in acentric space group P21212; or centric Pnma. For example, naturally
occurring adelite-mineral [CaMg(AsO4)(OH)] crystallizes in P21212; while descloizite-mineral
[PbZn(VO4)(OH)] crystallizes in Pnma [40,41]. The structure is made from two basic compo-
nents, the 1-D TM-O-TM chains and the tetrahedral oxyanion groups. Since all atoms are
in 4d sites, a vast array of combinations of oxyanions and metal cations can be accommo-
dated. Therefore, the adelite-descloizite structure type represents an interesting example of
an adaptable structure with capability of flexible chemical substitution at several different
crystallographic sites [42]. Our previous work confirmed that the S'TM(VO,4)(OH) series
(TM = Mn, Co) belong to the adelite group in the acentric space group of P21212; [14,15]. These
structures play an important role since it consists of one-dimensional spin lattices and shows
very interesting magnetic properties depending upon the spin state of the 1-D magnetic lattice.
In continuation of hydrothermal synthesis of new transition metal-vanadates, we isolated
another adelite-descloizite type structure, namely SrNi(VO,4)(OH) which is a new addition to
the STTM(VO,)(OH) series with an S = 1 magnetic state. The crystals grew in good quality and
purity but unfortunately were not very large (~0.5mm). After the initial synthesis, reactions
were optimized to try to achieve bigger crystals and a larger yield. However, crystal size did
not improve despite multiple attempts using different synthesis reactions and parameters.
Therefore, unlike the Mn and Co analogs, the crystals are too small to carry out single crystal
neutron diffraction studies.

Hydrothermally grown single crystals of SrNi(VO,4)(OH) are presented in Figure 1a.
The crystal structure of SrNi(VO4)(OH) was investigated at 298 K using single crystal
X-ray diffraction. The crystal structure of SrNi(VO,4)(OH) crystalizes in the previously
described parent compound series of STTM(VO,4)(OH), P212;2; [14,15]. The orthorhombic
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unit cell with the unit cell parameters of a = 5.9952(4) A, b=75844(4) A, c =9.2240(5) A,
V = 419.42(4) A3 was refined using the single crystal X-ray data. Sr2+ Ni%t, Vo* and
O?~ are in 4d sites. Furthermore, our SXRD results confirmed that SrNi(VO,4)(OH) is
stoichiometric without any disorder and the crystal structure is presented in Figure 1. In
Figure 1b, a partial polyhedral view of SrNi(VO4)(OH) is depicted along the a-axis to show
the arrangement of 1D chains of Ni-O-Ni along the a-axis. These Ni-O-Ni chains are
confined with VOy-tetrahedral groups. Additionally, these VO, units interconnect Ni-O-Ni
chains forming three-dimensional network. The Sr?* occupies the channels made by NiOg
and VOy units. As shown in Figure 1c NiOg octahedra forms edged sharing chains along
the a-axis which are isolated by tetrahedral groups of VOy4, Figure 1b. As can be seen in
Figure 1c, NiOg octahedral share edges through O(1) and O(2) to form [NizO1g]e 1D chains.
The V(1)O4 tetrahedral groups connect to NiOg octahedra via axial oxygen, O(3) and O(4).
Equatorial O(1) of NiOg connects directly to the hydrogen atom by forming OH™ group in
the structure.

To understand the magnetic properties of the material, it is necessary to discuss the
characteristic bond distance and angles of the SrNi(VO,)(OH) structure. The Ni2*—O
bond distances range from 1.9659(1) to 2.1678(1) A by forming highly distorted NiOg-
octahedra. The equatorial Ni-O bonds exhibit the largest distortion with an average
Ni(1)-O(1) 1.9710(2) A while the average of Ni(2)-O(2) is 2.1452(2) A. Since O(1) and O(2)
propagate in a zigzag pattern throughout the 1D chain, this distortion also propagates in
the chain in a zigzag pattern. The axial Ni-O bonds also largely deviate from the expected
sum of the Shannon crystal radii for 6-coordinate high spin Ni** and O%>~, which is 2.09 A.
Further, the Ni----Ni distances in the [NipO1¢]e chain is 2.9994(4) A which is also somewhat
smaller than previously reported SrTM(VO4)(OH) structures, as expected. The Ni-O-Ni
angles within the [NiyO1g]e chains range from 88.63° to 99.09°. Furthermore, the minimum
distance between adjacent [NiyO1g]e chains is 5.9175(4) A. Since these [Ni»O19]e chains
are isolated by non-magnetic VO, units, more 1-D characteristics could be expected for
SrNi(VO4)(OH) with competing intrachain and interchain interactions. The V-O bond
distances are ranging from 1.6921(2) to 1.7461(1) A with the average V-O bond distance of
1.7271 A which is consistent with the expected sum of the Shannon crystal radii (1.73 A) for
a 4-coordinate V>* and O%~.

3.2. Magnetic Properties of SYNi(VO4)(OH)

Results of the magnetization measurements are summarized in Figure 2. The anisotropic
temperature dependence magnetic susceptibility is shown in Figure 2a. Here, magnetic
measurements were performed with the applied magnetic field parallel to the Ni-O-Ni
chain direction (a-axis) and perpendicular to the a-axis. At higher temperatures T > 150 K
the magnetic susceptibility of the two different directions overlap with each other. The
magnetic susceptibility follows a Curie-Weiss law at high temperature, demonstrated by
the fit shown to the data above 150 K in Figure 2b using M/H = C/(T — ©). Here, C is the
Curie constant, which is a measure of the moment or spin of the magnetic ions, and © is the
Weiss temperature, which is a measure of the strength of the magnetic interactions between
ions [43]. The Curie constant is related to the spin S by C = NAg2 up2S(S + 1)/ (3kg), where
N is Avogadro’s number, g is the electron gyromagnetic ratio (=2.002), pp is the Bohr mag-
neton, and kg is the Boltzmann constant. We assume orbital angular moment is quenched.
Since (3kg)/(Na 1g2) is very nearly 8, for an ion with spin S the molar Curie constant is given
by C = 5(5 + 1)/2 in units of cm3K/mol. In SrNi(VO,)(OH), Ni%* is in d® electron configura-
tion with S = 1 state. The Curie-Weiss fitting resulted an effective moment of 2.8 pg/Ni and
a Weiss temperature of 8 K. The effective magnetic moment of SrNi(VO,4)(OH) agrees well
with the calculated spin only magnetic moment of Ni?* j.g = 2.8 j1p/Ni. The positive Weiss
temperature suggests that overall magnetic interactions are ferromagnetic. Furthermore,
the characteristic broad maximum typical for 1-D antiferromagnetic spin chain systems
is also suppressed. In general, the 1-D antiferromagnetic spin chains typically display a
temperature dependence of their magnetic susceptibility resulting from the suppression
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of the susceptibility at low temperatures as the magnetic correlations overcome thermal
effects. Therefore, we can assume that SrNi(VO,4)(OH) has dominant antiferromagnetic
interactions even though it has a positive Weiss temperature from the fitting. This could
be due to the strong interchain interactions which stabilize the overall AFM structure
while intrachain interactions are ferromagnetic. Similar behavior has been observed previ-
ously for 1-D structures containing Co?* (d7) and Ni2* (d8) structures such as NayCoTeOg
(0 = 2.3 K), NagNiTeOg (6 = 30 K), and Ni3(Mo,Og)(TeO3) (0 = 15 K) indicating significant
ferromagnetic interactions between magnetic centers within the 1-D chains [44,45]. To
further clarify the nature of the magnetic properties of StNi(VO,4)(OH) detailed magnetic
measurements and neutron scattering need to be carried out. Figure 2b inset shows the
magnetic susceptibility measured at different magnetic fields 10-60 kOe with the applied
magnetic field along the a-axis. With the increase of the applied magnetic field, the magnetic
transition moves to lower temperatures and no clear field induced magnetic transition
was observed. This suggests the presence of strong interchain antiferromagnetic interac-
tions in SrNi(VO4)(OH). Comparisons can be made to isostructural magnetic compounds
SrMn(VO,)(OH) and SrCo(VO,)(OH). The former was found to have antiferromagnetic
chains of Mn?* in a canted antiferromagnetic structure below Ty = 30 K including a broad
hump in M/H near 80 K arising from one-dimensional magnetic correlations due to strong
intrachain interactions [14]. In contrast, evidence of ferromagnetic intrachain correlations
was recently observed in SrCo(VO4)(OH). Single crystal neutron diffraction confirms that
the magnetic structure of SrCo(VO,4)(OH) possesses 1-D ferromagnetic chains along the
chain axis and each chain is compensated by an antiferromagnetic interaction between
nearest neighbor chains generating a net antiferromagnetic magnetic structure. Addition-
ally, SrCo(VOy4)(OH) exhibits an interesting metamagnetic transition as well with a spin
flip in a 2.8 kOe field [15]. Unlike SrCo(VO4)(OH) the nickel analog displays only a modest
anisotropy (Figure 2a). Overall the general magnetic properties have some similarities and
some differences to what we observed in SrCo(VO,)(OH). Single crystal neutron diffraction
will be essential to confirm the magnetic structure of SrNi(VO,4)(OH).

Figure 2c,d show the measured magnetic field dependence of the isothermal magneti-
zation in two crystallographic orientations, respectively. Magnetization curves (Figure 2c,d)
are linear near at room temperature as expected for a paramagnet. At 2 K, below the
long-range ordering temperatures, some curvature is observed at higher field, H > 55 kOe
when the applied magnetic field is along the a-axis. When the field is perpendicular the
a-axis, isothermal magnetization at 2 K is more linear. This is likely associated with a spin-
reorientation transition where Ni?* canted moments can rotate towards the a-axis with the
applied magnetic field. Similar spin-reorientation was observed for SrCo(VO4)(OH) [15].
Additionally, field-dependent heat capacity (Figure 3) shows Cp vs. T, where an anomaly
can be seen around 8.2 K, which can be attributed to the phase transition near noted in
the magnetization data. With the applied magnetic field, the heat capacity signal is sup-
pressed while shifted to the lower temperatures which further confirms the presence of
a spin re-orientation with the applied magnetic field. It can also be noted that the heat
capacity peaks are somewhat broad and not of a pure A type for a straightforward AFM
type transition. Instead, the broad peaks again are suggestive of a 1-D magnetic chain with
strong interchain coupling [46].
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Figure 2. (a) Magnetic susceptibility (M/H) as a function of temperature at the applied magnetic
field of 10 kOe along a-axis (solid black symbol) and perpendicular to the a-axis (solid red symbols).
(b) Plot of the inverse susceptibility as a function of temperature and the linear Curie-Weiss fit. Inset:
Field dependent of the magnetic susceptibility along the a-axis. (c,d) Isothermal magnetization curves
measured at selected temperatures ranging from 2 K to 300 K for magnetic fields applied parallel to

a-axis and perpendicular to the a-axis.

20

—
i
1

[a—
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1
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G

T (K)
Figure 3. Heat capacity (Cp) measured for applied fields of 0, 5and 9 T.

Neutron diffraction experiments and detailed anisotropic magnetization measure-
ments (all three crystallographic directions) would be needed to gain the full insight into
the magnetic ordering in this material. From the magnetization and heat capacity data we
can conclude that the magnetic interactions and resulting magnetic order is FM along the
chain direction, however, an AFM structure is ultimately stabilized below 8.2 K due to the
strong interchain interactions. This is evidenced by the inference of both antiferromagnetic
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and ferromagnetic correlations. These complexities of the magnetism of St”TM(VO,4)(OH),
TM = Mn, Co, Ni series likely arise from a combination of competing magnetic interactions,
the low dimensional nature of the system, and the different spin states.

4. Summary and Conclusions

The continuing investigation of low dimensional chains of first row metal ions bridged
by vanadate ions is reported herein. The research emphasizes the vital necesssity of high
quality single crystal growth. The ability to prepare high quality large single crystals of
various structural types of low dimensional chains relatively easily enables us to systemati-
cally vary the metal ion and hence the spin state. This allows us to probe complex magnetic
behavior in a systematic fashion. In this case, we continue our investigation of the adelite-
descloizite type compounds that contain isolated 1-D chains bridged by vanadate groups
in several ways. Previous work demonstrates that StMn(VO,)(OH) with Mn?* (§=5/2)
ions, displays canted antiferromagnetic structure below T = 30 K. Further, Dzyaloshinskii-
Moriya antisymmetric exchange interaction produce a slight canting of the spins to give rise
to a weak ferromagnetic component along the chain direction. On the other hand, magnetic
properties and magnetic structure characterization of SrCo(VO,4)(OH) with S =3/2, confirm
the ferromagnetic coupling of the Co moments along the a-axis and is compensated by
significant antiferromagnetic interaction between nearest neighbor chains. In this paper
single crystals of SrNi(VO,4)(OH) with S = 1, were synthesized using a high-temperature
high-pressure hydrothermal method. The edge sharing quasi-octahedral chains separated
from each other via VO, groups. Since these VOy units interconnect Ni-O-Ni 1-D chains,
SrNi(VOy4)(OH) can be considered as a quasi 1-D system. Therefore, both intrachain and
interchain interactions can be considered. Overall, the magnetic behavior suggests an
antiferromagnetic behavior for SrNi(VO4)(OH). However, Curie-Weiss fitting suggests
that predominant interactions are ferromagnetic. This could be due to the competing AFM
and FM interaction within the system where it forms 1-D ferromagnetic chains along the
a-axis while they are compensated within the structure via interchain coupling to form a
net antiferromagnetic structure.
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