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Pur pose of the visit

Oxohalogenides, comprising transition metals and elements having sammatric
coordination due to the presence of stereochemically active lore pagh as T& Sé',
As" or SB', have proven to be a very interesting family of compounds in whick thex
high probability of finding novel host-guest compounds, frustrated quargumsystems and
low-dimensional compounds (Johnsson et al., 2000, 2003,'2004)

In the past, the collaboration between our group in Braunschweig and Dr.alosmgsup in
Stockholm has led to a large number of scientific results and piidstisa Magnetic
properties of novel low-dimensional materials developed in his woukgrhave been
investigated by means of inelastic light scattering in our growpira many other groups of
the ESF-HFM network. Due to their low-dimensionality, these systexhibit often strong
effects of magnetic frustration.

The purpose of the visit was my interest in learning the technigieynthesizing such
systems, producing new and possibly low-dimensional compounds and performing
characterization measurements on them.

Description of thework carried out during thevisit

Different sets of samples (see tables 1-3) were preparedibgg the starting chemicals
MnO, MnCkL, TeG,, CuCl, CuO and Snglin a defined molar ratio and grinding the powder
mixture in a mortar. The resulting powder was then equally distribotedix quartz tubesd(

=4 mm,l = 15 cm). These tubes were evacuated and sealed, and subsqgaeatlynto six
furnaces (each at a different temperature ranging from 400°C to 550°C) for about 90 hours
After cooling down, the quartz tubes were opened and the resulting substancesawenee
through a microscope. Small crystals of each composition wekedpfor EDS analysis and
finally, XRD measurements were performed on one crystal piece.

Table 1; Batch D1

Starting chemicals MnO Mn¢gl TeO

Molar ratio 1 1 1

Formula weight 70.94 125.844 159.60

Used amount (g) 0.3561 0.6299 0.7997

Manufacturer Sigma Aldrich| Alfa Aesar (97 %) | Sigma Aldrich (99 %
(99 %)

Table 2: Batch D2

Starting chemicals MnO Cugl TeO
Molar ratio 1 1 1
Formula weight 70.94 134.45 159.60




Used amount (g) 0.3560 0.6739 0.8001
Manufacturer Sigma AldrichAVOCADO Sigma Aldrich (99 %)
(99 %) Research

Chemicals (98 %)

Table 3: Batch D3

Starting chemicals SnO MngCl TeO

Molar ratio 1 1 1

Formula weight 134.69 125.844 159.60
Used amount (g) 0.6753 0.6310 0.7999
Manufacturer ABCR (98 %)| Alfa Aesar (97 %) Sigma Aldrich (99 %)

Table 4: Batch D11

Starting MnCl, MnO CuO Te@ CuCl
chemicals

Molar ratio 2 2 3 7 1
Formula weight 125.844 70.94 79.54 159.60 99.00
Used amount (g 0.2696 0.1522 0.2565 1.1995 0.1060
Manufacturer Alfa Aesar Sigma Sigma Sigma ABCR (97 %)

(97 %) Aldrich (99 | Aldrich (98 | Aldrich (99
%) %) %)

Description of the main results obtained

Except for D3, all tubes already contained numerous, albeit verly, smetalline phases
with typical edge lengths of several um. Therefore, a Sn ioamgacomposition was not
further investigated.

EDS measurements confirmed all starting elements in the DDandibes. However, the
crystals of the D1 batch (which contained the starting chemit¢ai3e-O-Cl) were of poor
quality, that is, they only occurred as very thin, brittle and transparent platésciystals are
especially difficult to handle as they tend to break apart as sooneatries to work with it.
Thus, the main focus was shifted to Cu-Mn-O-Te compositions. 8tiliref investigations on
this composition could be of interest, since it might show a lompésature ferromagnetic /
antiferromagnetic behaviour.

The next step was to adjust the molar ratio of the startiegnhicals and to synthesize new
samples according to the EDS results. Unfortunately, it turnedathgr difficult to obtain
tubes with only a single phase as well as larger crystaés.sMWéceeded nevertheless in
synthesizing needle shaped crystals with a length of some 100 um, which is aatdesipe
for XRD and possibly large enough for further Raman measurements back in Braeigsc
The EDS results on those needles are given below (see page S)ysthks evere grown from
the starting mixture given in table 4 (batch D11). As one carfreen the table of the EDS
results, this sample no longer contains Mn; the measurements @dihé tformula sum
CusTe0sCls (containing C4" ions). There were, however, multiple needles of this
stoichiometry in different sets of batches, which proves thatpha&se is a stable one.
Unfortunately, we only discovered it during the last week of my stathere was no time to
improve the size and the amount of the crystals by varying the ratio of thegstiemicals.

As a by-product, we got large amounts of green needles with timellfosum Cgll e,05Cl,
makizng it probably the most stable phase. This compound was firsta@yrtDr. Johnsson
et al’.



Due to the limited amount of time it was only possible to detertiie structure of one small
crystal piece via XRD. Still, the crystal gave a good enougimak The corrected formula
sum according to the XRD measurements resul@uisCuTe,0Cls (with a mixture of C&

and Cd*; space group P21/c and the cell parameterss.4007(4) Ab = 9.3504(5) Ac =
20.9645(11) Aa =y = 90°,B = 90.017(5)°). In fig. 1 and 2 we can already make out some
constricted structural features as the chlorine ions act as terminaticigs

Fig. 1: bc-plane of the GEGuTeOsCls compound.
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Fig. 2: ac-plane of the GGuTeOsCls compound.



Future collaboration with host institution (if applicable)

As a future collaboration we will try to increase the sizthe crystals by adding chlorine gas
as a reaction agent to the quartz tubes before sealing them.wasaijll shift the focus
completely to the GiCuTeOsCls composition.

In addition to that, our group in Braunschweig will continue to performd®ameasurements
on similar compounds synthesized by Dr. Johnsson’s Group.

Projected publications/articlesresulting or to result from your grant

Raman measurements are still to be performed on the large hervoystal needles in
Braunschweig. Furthermore, SQUID measurements are a likelticadddepending on the
final outcome and quality of these measurements, a publication ofesults is to be
expected.

Other comments

| would like to thank Dr. Johnsson very much for making my visit taghasip possible and
for giving me an insight into crystal growth and the chemasgect of low dimensional
systems. Furthermore, many thanks are due to Dr. Zhang who spehtahins time
assisting me with my experiments and teaching me sample chardierieahniques.
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Spectrum In stats. Cl
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