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ARTICLE INFO ABSTRACT

Keywords: The chemistry of fluoridopalladates(IV) is mainly limited to salts containing the discrete [PdFs]?~ anion. Re-
Fluorides action of KyPdFg with AsFs in anhydrous HF results in the removal of KF as KAsFg and the formation of KPdaFg.
Fluoridometallates

The product was characterized by Raman spectroscopy, powder X-ray diffraction and 3D electron diffraction (3D
ED). Crystal structure elucidation revealed a rare example of an oligomeric fluoridopalladate(IV) anion, namely
the cube-shaped octameric [PdgFss]*~ species. Raman spectroscopic investigations of analogous reactions

Palladium tetrafluoride
Crystal structure
3D electron diffraction

Raman spectroscopy

involving RbyPdFg and CsyPdFe indicate that related fluoridopalladate(IV) species also likely formed.

1. Introduction

Palladium tetrafluoride, PdF4 [1,2], the highest-valent binary fluo-
ride of palladium [3], is a potent oxidizing and fluorinating agent
capable, for example, of oxidizing XeF, to XeF4 [4]. As a consequence,
the synthesis of pure PdF, is somewhat challenging and frequently re-
sults in samples contaminated with PdyFg impurities [5-7]. Fluo-
ridopalladates(IV), the anionic derivatives of the Lewis-acidic PdF,, are,
in contrast, considerably easier to prepare [8], owing to the lower
effective electronegativity of the high-oxidation-state metal centre in an
anion compared with that in the neutral binary fluoride or in cationic
species [9].

The chemistry of fluoridopalladates(IV) is mainly limited to salts
containing the discrete [PdFﬁ]z’ anion. These include salts of mono-
valent cations such as LioPdFg [10], NayPdFg [10,11], KoPdFg, RboPdF,
CsoPdFg [12-14] divalent cation salts including MgPdFe, CaPdFg [10],
SrPdFe, BaPdFg [15], NiPdFg, CuPdFg [16], ZnPdFg [10], PA"Pd"VFe [1,
16,171, Ag"Pd'VFe [18], CdPdFg [10], and PbPdFg [19]; the trivalent
example Lay(PdFe)s [20]; as well as salts containing heteroatomic cat-
ions, such as (SeF3)oPdFg [14], [XeFs]2[PdFe] [21,22], [XeoF11]12[PdFe]
[22], and (NO),PdFg [22,23].

Only recently was the first example of a polymeric fluoridopalladate

(IV) structurally elucidated: the corrugated ladder [PdsFg]™ anion,
identified in the crystal structure of [XeF][PdsFg]l (XeFy-2PdFy4) [5]
determined by 3D electron diffraction [7]. The existence of a potassium
fluoridopalladate(IV) featuring a complex anion, tentatively formulated
as “KPdFs”, has previously been proposed on the basis of the formation
of an intermediate brown precipitate upon reaction of KyPdFg with
excess AsFs in anhydrous HF (aHF) [24], as well as the isolation of a
yellow-orange solid from reactions of equimolar amounts of KyPdFg
with BiFs in aHF [25]. However, neither product was characterized in
detail.

A major obstacle in attempts to characterize complex fluo-
ridopalladates(IV) arises from their tendency to form powdered prod-
ucts, which, together with the lack of suitable solvents for
recrystallization, precludes structural investigation by single-crystal X-
ray diffraction (SCXRD). Crystal-structure determination of such sam-
ples may nevertheless be achieved by 3D electron diffraction (3D ED),
which requires crystallites several orders of magnitude smaller than
those needed for SCXRD [26,27]. However, the application of 3D ED to
reactive compounds remains comparatively underexplored [7,28,29],
although several sample-handling protocols for the structural charac-
terization of sensitive microcrystalline species have recently been suc-
cessfully demonstrated [30-32]. In addition to ensuring that such
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samples can be transferred into the instrument without decomposition,
it must also be established that they neither sublime under the
high-vacuum conditions of the microscope nor undergo extensive
electron-beam-induced damage [31]. These issues can be mitigated by
cooling the sample to cryogenic temperatures during insertion and data
acquisition [33,34] and by minimizing the electron dose deposited on
the sample [35,36]. Merging incomplete diffraction datasets from
several distinct crystallites [37] can further facilitate structure solution
in cases where the sample suffers significant radiation damage during
the diffraction experiment.

In this work, the synthesis and structural characterization of the
novel complex fluoridopalladate(IV) salt KPdyFg are reported. By
applying a recently described sample-transfer procedure [30,31], this
highly sensitive compound was successfully introduced into a trans-
mission electron microscope (TEM), and its structure was determined by
3D ED. The analysis revealed a cube-like, octameric [PdgFs6]*~ anion,
representing the first example of an oligomeric fluoridopalladate(IV)
species.

2. Experimental section

Caution: Anhydrous HF (aHF), Fo, and AsFs must be handled with
great care in a well-ventilated fume hood, and appropriate protective
gear must be worn at all times. Experimentalists working with these
chemicals must be fully aware of the dangers they pose and have access
to appropriate emergency treatment procedures in the event of exposure
[38,39].

2.1. General apparatus and techniques

Work involving volatile reagents (aHF, F, and AsFs) was conducted
on a custom-built, fluorine-resistant vacuum line constructed from
nickel and copper and equipped with PTFE (polytetrafluoroethylene)
and FEP (fluorinated ethylene propylene) manifolds. All solids were
stored and handled in a nitrogen-filled glovebox (Vigor SG1200/
750E-SG1500/750E), with moisture levels maintained below 1 ppm at
all times. Syntheses were carried out in h-shaped FEP vessels fitted with
brass-encased PTFE valves. Each vessel comprised two arms constructed
from 6 mm i.d. (8 mm o.d.) FEP tubing, joined to the valve via a brass-
encased PTFE T-section, such that the straight “main” arm was aligned
parallel to the valve body, while the angled “side” arm was attached at a
right angle. Both reactor arms contained PTFE-coated magnetic stir bars.
All reaction vessels were passivated with Fy prior to use.

2.2. Reagents

KF (Acros Organics, 99.99%), RbF (Alfa-Aesar, 99.975%), CsF
(Sigma-Aldrich, 99.9%), and Pd (Aldrich, 99.9%) were used as supplied
without further purification. The aHF solvent was dried by treating
commercial anhydrous HF (Linde, 99.995 %) with KyNiFg (Advance
Research Chemicals, 99.9%) for at least 12h prior to use. AsFs was
synthesized by static fluorination of As,O3 in a nickel vessel [40]. The
K,PdFg starting material was prepared from KF, Pd, and excess Fy in
aHF, following the previously published procedure [8]. Powder X-ray
diffraction (PXRD) analysis of the resulting KyPdFg revealed that
a-KoPdFg is the predominant phase (90.4(1) wt %), with 3-KyPdFg pre-
sent as a minor phase (9.6(1) wt %) (Fig. S1). The refined unit-cell pa-
rameters of a-KoPdFs (P3ml; a=5.7208(4) A, c=4.6714(2) A,
V=132.4(2) A%) and p-KoPdFs (P6smc; a=5.790(3) A, ¢ =9.440(3) A,
V=274.1(1) A% are in good agreement with previously reported
room-temperature PXRD data (a-KyPdFg: a=5.717(3) 10\, c=4.667(3)
A, V=132.1(2) A% [41]; p-KoPdFe: a=5.7971(2) A, ¢ =9.4172(5) A,
V=274.07(2) A% [41]).
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2.3. Synthesis of KPdyFg

In a typical experiment, KF (41 mg, 0.706 mmol), Pd (35mg,
0.329 mmol), and excess Fo were reacted in aHF (1.4mL) at room
temperature [8]. Fluorine was introduced in two portions (0.938 and
0.584 mmol), each followed by 24 h of vigorous stirring. After two days,
a bright yellow solution of KoPdF formed, accompanied by only minor
amounts of an insoluble brown precipitate. Unreacted Fy was then
evacuated, and AsFs (0.359 mmol) was condensed into the reactor at
—196 °C. Upon warming to ambient temperature, a yellow precipitate
developed (Eq. 1). After an additional 2h of stirring, the supernatant
was decanted into the “side” arm, and the solvent was recondensed into
the “main” arm by cooling with liquid nitrogen, thereby retaining the
aHF-soluble byproducts in the “side” arm. Following three such solvent
extraction and decantation cycles, the solvent was removed, revealing a
sand-brown solid in the “main” arm (Fig. S2) and an off-white material
in the “side” arm. The off-white fraction was identified as a mixture
mainly of KAsFg and KyPdFg by Raman spectroscopy and PXRD (Fig. S3).

2K,PdFg + 3AsFs — KPdoFg + 3KAsFg (Eq. 1)

2.4. Attempted synthesis of Rb and Cs analogues

The synthetic procedure described for KPd;Fg was also applied in
attempts to prepare Rb and Cs salts containing complex fluo-
ridopalladate(IV) anions. RbyPdFg was prepared from RbF (72 mg,
0.689 mmol), Pd (37 mg, 0.348 mmol), and excess Fy (1.706 mmol,
added in two portions) in aHF (1.2 mL), whereas CsyPdFg was synthe-
sized from CsF (102mg, 0.671 mmol), Pd (36 mg, 0.338 mmol), and
excess Fy (1.711 mmol, added in two portions) in aHF (1.2 mL). Subse-
quently, AsFs (0.347 mmol and 0.341 mmol, respectively) was intro-
duced into the reactors containing RbyPdFg and CsyPdF. In both cases,
tan-coloured precipitates formed, slightly darker in the Rb system, and
the insoluble fractions were separated from aHF-soluble byproducts by
10 and 12 solvent extraction and decantation cycles, respectively.
During purification, the colour of the precipitates gradually darkened,
consistent with partial decomposition of the products and formation of
Pd,Fe, the presence of which was confirmed by Raman spectroscopy.

2.5. Characterization

2.5.1. 3D electron diffraction

3D ED measurements were performed on a Tecnai G2 TEM equipped
with a LaBg electron source operated at 200 kV (A = 0.02508 }o\). Data
were collected at 100 K using a continuous-rotation electron diffraction
method over a tilt range of —60° to +60°, with a tilt step of 0.30° per
frame. Diffraction patterns were recorded using a Medipix3 hybrid pixel
detector (ASI CheeTah) with a resolution of 512 x 512 pixels, a 24-bit
dynamic range, and a pixel size of 55 x 55 pm.

Although KPdoFs is highly air-sensitive and very reactive, typically
decomposing within less than an hour even when handled in a glovebox
using rigorously dried equipment such as metal spatula and agate
mortar, the sample was successfully introduced into the TEM for 3D ED
measurements by employing a recently developed sample handling and
transfer procedure [30,31]. Following this procedure, the FEP ampoule
containing the sample was cut open in an Ns-filled glovebox, and the
microcrystalline powder was poured onto a Mo TEM grid preloaded in a
precooled (<—150 °C) Gatan Model 914 cryotransfer holder, which was
then rapidly transferred into the TEM column.

Data sets from two different crystallites (Fig. 1) were merged and
processed using PETS2 software [42] and subsequently imported into
Jana2020 [43] for structure solution using Superflip [44]. The structures
were initially refined kinematically and, without further optimization of
the kinematical refinement, were subsequently refined dynamically [45,
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Fig. 1. TEM images of submicron-sized crystallites of KPd,Fg used for 3D ED measurements. The red circles indicate the electron beam size. (For interpretation of the
references to colour in this figure legend, the reader is referred to the Web version of this article.)

46].

Diffraction patterns were indexed in the monoclinic space group 12/a
(Table 1). Reciprocal-space reconstructions (Fig. 2) confirmed I-
centering (hk0: h + k = 2n; 1kl: k + [ = 2n + 1) and the presence of an a-
glide (hOl: h=2n + 1 absences), fully consistent with I2/a. The merged
data set reached 90.0% completeness, and the apparent mosaicities,
determined by resolution-dependent fitting of the rocking curves, were
0.189° and 0.116°. For the refinements, a resolution cutoff of sin(6ax)/
A =0.70 A~ was applied, and after dynamical refinement, the R values
converged to Rgps=0.0790, WwRyps=0.0781, R, =0.1470, and
WRap = 0.0856.

2.5.2. Raman spectroscopy

Raman spectra were acquired at —173 °C using a Bruker Senterra II
confocal Raman microscope equipped with a Linkam LTS420 low-
temperature stage. Spectra were collected over the 50-1410cm?
range at a resolution of 1.5cm ™}, using a 15 x 1000 pm? aperture for
KPdyFg and a 50 x 1000 pmz aperture for the Rb and Cs compounds.
Samples were excited with a 785 nm laser operated at 25 mW for KPd,Fg
and the Cs compound and at 10 mW for the Rb compound. Background
subtraction was performed using the Bruker OPUS 8.7 software suite,

Table 1
3D ED measurement parameters, crystal structure and refinement details.

Measurement parameters

Continuous-rotation data collection
from two crystallites

3D ED collection method

Tilt information umin, Omax, A [°] —60, +60, 0.30
Exposure time [ms] 504

Beam diameter [nm] 565

Camera length [mm] 1500

Crystal information

Empirical formula KPd,Fq

Formula unit, Z 16

Space group 12/a

a b, ¢ [A] 17.8220(8), 9.6213(10), 18.1213(7)
o, B, v [°] 90, 116.127(3), 90
V [A%] 2789.8(3)
Apparent mosaicities [°] 0.189, 0.116
Completeness [%] 90.0

Dynamical refinement

$in(Omax)/A A7 0.70

Nobs, Nan 6549, 19109
Number of parameters 345

Robs, WRobs 0.0790, 0.0781
Rait, WRan 0.1470, 0.0856

AV(Pmin, AV(Omax [e A71]

—0.50, 0.90

applying three iterations of concave rubber-band correction with 64
baseline points. Prior to analysis, samples were loaded into thoroughly
dried, Fy-passivated quartz capillaries, which were subsequently flame-
sealed in a hydrogen—oxygen flame.

2.5.3. Powder X-ray diffraction

PXRD patterns were measured at ambient temperature on a Rigaku
OD XtaLAB Synergy-S diffractometer equipped with a Dectris EIGER2 R
CdTe 1M detector, using microfocused Ag Ko radiation (A = 0.56087 A).
Measurement parameters were identical to those previously reported [7,
471, and the final profiles were extracted and processed using CrysA-
lisPro software [48]. Measurements were performed on samples sealed
in quartz capillaries prepared as described above. Structure refinements
and quantitative phase analyses using the Rietveld refinement method
were performed with the GSAS-II software [49].

3. Results and discussion
3.1. Crystal structure

KPd,Fg crystallizes in the monoclinic space group [2/a with Z* =2
and Z = 16 (Fig. 3). The two crystallographically distinct K cations, K1
and K2, are coordinated by 9 and 11 fluoride ligands, respectively,
resulting in an irregular coordination environment, with the K—F dis-
tances spanning a wide range of values (2.626(4)-3.178(5) A for K1 and
2.720(3)-3.162(5) A for K2). Owing to the large number of K:--F con-
tacts with distances shorter than the sum of the van der Waals radii
(4.19 A; F: 1.46 A; K: 2.73 Z\) [501, only the contacts up to 3.2A are
tabulated (Table 2) and depicted (Fig. 4), as the corresponding
bond-valence sums amount to 1.00 and 1.03 for K1 and K2, respectively
(Table S1; Rg=1.992 A, B=0.37 A [51]).

The [PdgF36]4’ anion is composed of eight [PdFg] units, each linked
to three neighbouring units through three fac-arranged fluoride ligands,
resulting in an octameric, cube-like motif (Fig. 5). This assembly can also
be described as two stacked, puckered tetrameric rings, whose confor-
mation is analogous to those observed in RuFs [52], RhFs [53], and
XeFy-MnF4 [30], with one ring rotated by approximately a right angle
relative to the other. A related tetrameric ring motif is also present in
[XeF]T[PdyFg] ™ (XeFq-2PdFy) [7], where such four-membered rings are
connected to two adjacent rings to form a corrugated ladder-like
arrangement.

The Pd—F—Pd angles around the bridging fluoride ligands in KPdaFg
(130.2(3)-134.6(4)°) closely match those observed in [XeF][PdsFo]
(132.0(3)-134.4(3)°). These angles are substantially less obtuse than the
corresponding Ti—F—Ti angles in the cube-like [TigF36]*~ anions found
in K4TigFs6-8HF (155.63(13)-172.20(12)°) and Rb4TigFs6-6HF (159.8
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)

Fig. 2. Reciprocal space reconstructions of KPd,Fo: (a) The hk0 section shows reflections only for h + k = 2n, consistent with I-centering. (b) The 1kl section, in which
the reflection pattern is offset by one index in k (k + [ = 2n + 1), further confirms the body-centered (I) lattice. (c) The hOl section reveals systematic absences for
h=2n + 1, confirming the presence of an a-glide plane. Taken together, these reflection conditions (h + k + = 2n and hOL h = 2n) uniquely identify the space group

as I12/a (No. 15).
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Fig. 3. Crystal packing and the unit cell of the KPd,Fy crystal structure viewed along the crystallographic b- (left) and c-axis (right).

(4)-176.5(4)°) [54], resulting in a more strongly puckered cube-like
structure of [Pd8F36]4_.

The geometries of the individual [PdF¢] units deviate from octahe-
dral symmetry, as reflected by deviations of the cis-F—Pd—F (87.1(2)—

Table 2
Selected bond distances and angles in the crystal structure of KPd,Fo.

93.33(18)°) and trans-F—Pd—F angles (177.11(19)-179.9(2)°) from the
ideal values. The shorter terminal Pd—F; bonds (1.825(4)-1.872(5) IDX)
and the longer bridging Pd—Fy(Pd) bonds (1.951(4)-2.000(3) .7\) are
comparable to those observed for the corrugated ladder-like [PdaFg] ™

Bond distances [A]

Kl—FZi 3.178(5) 1<171=11fii 2.626(4) K2-F1" 2.934(6) K2-F12 2.940(6)
K1-F3f 2.739(4) K1-F13" 2.833(5) K2-F2" 2.965(5) K2-F12'1 2.817(3)
K1-F6l 3.082(4) K1-F17"¥ 2.780(4) K2-F2"i 3.162(5) K2-F13'! 2.862(4)
K1-F71 3.038(6) K1-F18¥ 2.735(4) K2-F3" 2.795(4) K2-F17"" 2.858(6)
K1-F9 2.633(5) K2—F7 2.720(3) K2-F18" 2.834(5)
K2—Fgili 2.819(4)
Pd1-F1 1.830(5) Pd2-F5 1.982(3) Pd3-F10 1.984(4) Pd4—F4 1.994(5)
Pd1-F2 1.836(5) Pd2—F7 1.831(5) Pd3-F11 1.825(4) Pd4—F14 1.983(4)
Pd1-F3 1.855(4) Pd2-F8 1.840(4) Pd3-F12 1.851(5) Pd4-F16 1.864(4)
Pd1-F4 1.951(4) Pd2-F9 1.853(4) Pd3-F13 1.863(4) Pd4-F17 1.872(5)
Pd1-F5 1.952(4) Pd2-F10 1.954(5) Pd3-F14 1.959(4) Pd4-F18 1.864(4)
Pd1-F6 2.000(3) Pd2-F19 1.996(4) Pd3-F15 1.980(3) Pd4—F19"il 1.979(4)
Bond angles [°]

Pd1-F5-Pd2 132.6(2) Pd2—F10—Pd3 132.5(2) Pd3—F15—Pd3"il 131.7(4)
Pd1-F4-Pd4 131.1(2) Pd2—F19—Pd4"iil 130.2(3) Pd3-F14—Pd4 131.7(2)
Pd1-F6—Pd1"iil 134.6(4)

Symmetry codes: (i) x —1/2, =y + 2,2; (i) ~x+ 1, -y + 2, -z + 1; (i) ~x+1, -y + 1, -2+ 1;(iv)x—1/2, -y + 1,2, (V) —=x + 3/2, -y + 3/2, —2 + 3/2; (vi) x,y — 1,
z; (vii) —x + 3/2, =y + 1/2, —z + 3/2; (viii) —x + 3/2,y, —z + 1.



K. Motaln et al.

Fo
F7i @ ® , F17v

FUii - o @ F13v

Solid State Sciences 180 (2026) 108401

Fgii ( F7ii g
‘\ : o
B ¢ L 4
\\ K2,/ F17vii
ZE SN
B SCERERE ™
oT WSS
Fi2 @7 7 4 @ i

Fig. 4. Coordination environments of the two crystallographically independent K" cations in KPd,Fo. Displacement ellipsoids are depicted at the 50% probabil-

ity level.
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Fig. 5. Puckered, cube-like oligomeric [PdgF36]*~ anion in KPd,Fo, shown with
the atom-numbering scheme. Displacement ellipsoids are depicted at the 50%
probability level.

anion in the structure of [XeF][PdsFg] (Pd—F. 1.844(4)-1.866(4) A;
Pd—Fp(Pd): 1.946(4)-2.020(4) /o\) [71, as well as those reported for the
[PdF3(XeF2)3]t adduct cation in the double salt [XesFs] [PdF3(XeFs)s]
[AsFglo (Pd—Fy: 1.842(5)-1.860(4) [o\; Pd—Fp(Xe): 1.975(4)-1.990(4) A)
[55]. These values also bracket the Pd—F bond distances exhibited by
the discrete [PdF¢]?~ anions in the structures of a-KoPdFe (1.8974(13)
A), B-KoPdFe (1.892(4) A) [41], and [XeFs]3 [PdFe]>~ (1.860(6)-1.902
™ A) [21].

3.2. Raman spectroscopy

The low-temperature (—173 °C) Raman spectrum of KPd,Fg (Fig. 6,
Table S2) exhibits the most intense bands in the 620-670 em ! region.
The positions of these features, attributable to Pd—F; stretching modes,
are markedly blue-shifted relative to the v; vibration of the discrete
[PdF6]2* anion, which is typically observed at 558-575 em! [20]. A
similar trend has been reported for fluoridotitanates(IV), in which the
strong Ti—F; stretching bands of oligo- and polymeric anions occur be-
tween those of [TiFG]Z’ and solid TiF,4 and shift to higher frequencies as
the charge/TiF4 ratio increases [54,56,57]. The Raman spectrum of the
only crystallographically characterized polymeric fluoridopalladate(IV)
to date, [XeF][PdyFgl, likewise shows three prominent bands in the
630-660 cm ™! range, with the most intense peak at 653 cm ! [7].

. 650 grg

Raman Intensity

SN UL UL VUL SN VU B
100 200 300 400 500 600 700
Av (cm™)

Fig. 6. Low-temperature (—173 °C) Raman spectrum of KPd,Fy. Peaks arising
from impurities are labelled by  (PdsFe) and § (KAsFe).

Collectively, these observations highlight Raman spectroscopy as an
effective tool for rapid and reliable identification of polymeric and
oligomeric fluoridopalladate(IV) compounds. The spectrum also reveals
the presence of two impurities, PdsFg and KAsFg, identified by their

659

Rb,PdF4 + AsF

657

|

Cs,PdF + AsF;

Normalized Raman intensity

| ’ I ! I A I : I T I ’ | !
100 200 300 400 500 600 700

Av (cm’1)

Fig. 7. Low-temperature (—173°C) Raman spectra of the products formed
upon interaction of AsFs with Rb,PdFg (top) and CsyPdFg (bottom). Peaks
originating from Pd,Fg are labelled by f.
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strong octahedral v; modes at 567 and 692 cm ™!, respectively [20,58].

Raman spectra of the tan-coloured products obtained upon addition
of an equimolar amount of AsFs to aHF solutions containing either
RbyPdFg or CsyPdFg indicate the formation of products featuring oligo-
meric or polymeric fluoridopalladate(IV) anions (Fig. 7, Table S2). The
positions of the most intense bands in the spectra of the rubidium
(659 cm™1) and caesium systems (657 em ™)) are consistent with vibra-
tions associated with fluoridopalladate(IV) anions in [XeF][PdsFg]
(653 cm’l) [7] and KPdsFy (650-664 cm’l). However, the absence of
complementary structural information for these poorly crystalline pha-
ses precludes definitive identification of the products.

4. Conclusions

The extraction of KF from KoPdFg by AsFs in aHF results in the for-
mation of KPdyFg. The resulting microcrystalline powder was charac-
terized by PXRD and low-temperature Raman spectroscopy. The crystal
structure of KPdyFg was elucidated by 3D electron diffraction measured
on submicron crystallites. The octameric, cube-shaped [PdgF36]* anion
constitutes the first example of an oligomeric fluoridopalladate(IV)
species. Preliminary investigations of analogous reactions involving
RbyPdFs and CspPdFg¢ suggest that oligomeric or polymeric fluo-
ridopalladate(IV) anions are likewise formed. These results demonstrate
that anionic fluoridopalladate(IV) species could exhibit a level of
structural diversity comparable to that observed in other families of
fluoridometallate(IV) salts [59] derived from the corresponding metal
tetrafluorides. Furthermore, the successful cryotransfer of air-sensitive
KPd,Fg into the TEM, together with the subsequent crystal structure
elucidation, confirms the applicability of this sample-transfer procedure
[30,31] and the 3D ED technique for the analysis of strongly oxidizing,
high-valent metal compounds.
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