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Sum. formula Pd1 Se2 Struct. formula  Pd Se2

Molecular weight 264.3200 [u] z 4

ANX formula AX2 AB formula AB2

Chemical name Palladium selenide (1/2)

Mineral name Verbeekite

Mineral origin synthetic

= Published Crystal Structure Data

Cell parameter 6.7099(13) 4.1542(8) 8.9136(18) 90 92.42(3) 90 Space group 112/a1 (15)

Cell volume 248 23 A® z 4

Crystal system monoclinic Crystal class 2/m

Laue class 2/m

Pearson symbol mS12 alb bic cla

Wyckoff sequence fd Axis ratios 1.6152 0.4661 1.3284

Calc. density 7.07 [g/em?]
EL Lbl OxState Wyck Symb X g z SOF u

Se 1 -1.00 8f 0.55509({11) 0.1683(2) 0.10613(9) 1.000000 0.0158(3)

Pd 1 +2.00 4d 0.2500 0.2500 0.2500 1.000000 0.0148(3)
EL Lbl ug1,1) U2,2) UE3) u1,2) uf1,3) Uj2,3)

Se 1 0.0143(4) 0.0184(5) 0.0147(4) 0.0003(3) 0.0013(3) -0.0009(3)

Pd 1 0.01134) 0.0198(5) 0.0134(4) 0.0010(3) 0.0006(3) -0.0007(3)

= Standardized Crystal Structure Data

Cell parameter 10 9281 4 1542 6 7099 90 000 125 420 90 000 Space group C12ic1 (15)

Cell volume 24824 A z 4

Crystal system monoclinic Crystal class 2/m

Laue class 2im

Pearson symbaol mS12 alb blc cla

Whyckoff sequence fd Axis ratios 26306 0.6191 0.6140

Transformation info REMARK Transformed from setting | 1 2/a 1.—> C 2/c TRANS -a-c,b.a
EL Lbl OxState Wyck Symb X g i SOF u

Se 1 -1.00 8f 0.1061 0.1683 0.0510 1 0.0158

Pd 1 +2.00 4d 0.2500 0.2500 0.5000 1 0.0148
EL Lbl u(,1) u(2,2) ug3.3) uf1,2) uf1,3) U(2,3)

Se 1 0.014300 0.018400 0.014700 0.000300 0.001300 -0.000900

Pd 1 0.011300 0.019800 0.013400 0.001000 0.000600 -0.000700
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Z (53R DOI, Google Scholar®!)> &Y. AbstructHIREE.

Author Selb, Elisabeth; Tribus, Martina; Heymann, Gunter Title Verbeekite, the long-unknown crystal structure of monoclinic PdSe2

Reference Inorganic Chemistry (2017) 56, (10) p5885-p5591 Dol 10.1021/acs.inorgchem.7b00544

Abstract Verbeekite, a monoclinic polymorph of PdSe2, was reported for the first time in 2002 by Roberts et al. The mineral has been discovered in the Musonoi Cu-Co-Mn-U mine, Democratic Republic of
Congo, and was named after Dr. Theodore Verbeek, the first geoscientist who studied the palladium mineralization there (1955-1967). Until today, the crystal structure of this very rare mineral has
been unknown. By syntheses via multianvil high-pressurefhigh-temperature methods at 11.5 GPa and 1300 C, synthetic verbeekite could be obtained in a high degree of purity and comparatively
good crystal quality, which made it possible to determine the full crystal structure for PdSe2 verbeekite from single-crystal X-ray diffractometer data: 12/a, a = 671.0(2) pm, b = 415.42(8) pm, c =
891.4(2) pm, beta = 92.42(3), V = 248.24(4) AA3, R1 = 0.0368, wR2 = 0.0907 (all data). In contrast to layered PdS2-type PdSe2, verbeekite exhibits a novel crystal structure type of
dichalcogenides of the platinum-group metals with (Se2)2- dimer anions connecting the layers. The possibility of different arrangements of the characteristic (Se2)2- dumbbells is the reason for
the various polymorphs of the dichalcogenides, with now five known PdSe2 representatives.
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