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Single crystals of YI3 were obtained by high-vacuum

sublimation of the crude product at 1213 K. The crystal

structure is that of the BiI3 structure type. Two-thirds of the

octahedral voids between every second hexagonally closest-

packed layer of I� ions are occupied by Y3+ ions. Thereby, the

YI6 octahedra share common edges within B�2/3A slabs in the

stacking sequence � � ��2/3A&B�2/3A&B�2/3A&B�2/3� � �.

Comment

Anhydrous rare earth trihalides, MX3, are important starting

materials for a great many syntheses (Meyer & Wickleder,

2000). The preparation of pure samples of rare earth iodides

MI3 is especially demanding. The most common impurity is

oxygen, since the oxyiodides, MOI, are thermodynamically

favoured compounds (with respect to the binary components

M2O3 and MI3). As rare earth metals are available in sufficient

purity and at affordable prices, the synthetic route of choice is

the direct combination of the elements in stoichiometric

quantities (or with a slight excess of iodine) (Corbett, 1983). A

small quantity of hydrogen appears to have a catalytic effect

through the formation of HI, and considerably helps to

decrease the reaction temperature, such that glass ampoules

can be used as reaction containers (Meyer, 1991). As oxygen

appears to be ubiquitous (from air, water or oxidic impurities

in the starting materials, rare earth metals and iodine), puri-
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Figure 1
A perspective view of the crystal structure of YI3 (purple denotes I and
dark grey denotes Y). Displacement ellipsoids are drawn at the 50%
probability level.



fication by high-vacuum sublimation of the crude product is

necessary whenever the by-product MOI is a problem in

subsequent reactions. In this process, at 1213 K and 10�5 bar

(1 bar = 100 000 Pa), single crystalline triiodides are often

obtained. The quality of the crystals of such triiodides is,

however, usually poor, which appears to be an intrinsic

property of the corresponding crystal structure types.

In one of our routine sublimations, good quality single

crystals of yttrium triiodide, YI3, were fortuitously obtained.

YI3 crystallizes with the BiI3 type of structure (Braekken,

1930; Ruck, 1995). The crystal structure consists of a hexa-

gonal closest packing of I� ions, and hence with the stacking

sequence � � �ABABAB� � �. Two-thirds of the octahedral voids

between every second layer are occupied by Y3+ ions. The

complete stacking sequence can be described as follows:

� � ��2/3A&B�2/3A&B�2/3A&B�2/3� � � (Fig. 1). The [YI6] octa-

hedron is only slightly distorted, with Y—I distances of

3.0108 (7) and 3.0112 (2) Å (3 � each) and with angles

deviating by at most 3� from the ideal values of 90 and 180�.

Within one slab of octahedra B�2/3A, those iodide octahedra

whose voids are occupied by Y3+ share common edges (Fig. 2).

Experimental

YI3 was synthesized from the elements [typically 0.850 g of yttrium

chips (Chempur, 99.9%) and 4.150 g of iodine (Riedel–de Häen,

99.8%)] in an evacuated glass ampoule with a temperature

programme as follows: slowly heated to 373 K and kept there for 1 h,

then slowly heated to 423 K (1 h), 458 K (12 h), 503 K (6 h) and then

cooled to ambient temperature by turning off the power to the

furnace. The glass ampoule was opened in a dry box (M. Braun,

Garching, Germany) and transferred to a vacuum line, where pure

crystalline YI3 was sublimed off the crude product at 1213 K and a

pressure of about 10�5 bar. Crystals were selected under a micro-

scope in an argon-filled dry box and mounted in thin-walled glass

capillaries.

Crystal data

YI3

Mr = 469.61
Triggonal, R3 (on hexagonal axes)
a = 7.4864 (12) Å
c = 20.880 (6) Å
V = 1013.5 (4) Å3

Z = 6
Dx = 4.617 Mg m�3

Mo K� radiation
Cell parameters from 6289

reflections
� = 2.9–29.3�

� = 22.20 mm�1

T = 293 (2) K
Plate, colourless
0.20 � 0.10 � 0.05 mm

Data collection

Stoe IPDS-I diffractometer
’ scans
Absorption correction: numerical

[X-RED (Stoe & Cie, 2001), after
optimizing the crystal shape using
X-SHAPE (Stoe & Cie, 1999)]
Tmin = 0.023, Tmax = 0.204

3717 measured reflections

448 independent reflections
409 reflections with I > 2�(I)
Rint = 0.122
�max = 26.0�

h = �9! 9
k = �9! 9
l = �25! 25

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.032
wR(F 2) = 0.090
S = 1.08
448 reflections
14 parameters
w = 1/[�2(Fo

2) + (0.0446P)2

+ 2.737P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 1.16 e Å�3

��min = �1.05 e Å�3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.022 (3)

Table 1
Selected geometric parameters (Å, �).

Y—Ii 3.0108 (7) Y—Iii 3.0112 (7)

Ii—Y—Iiii 89.52 (2)
Ii—Y—I 92.21 (2)

I—Y—Iii 90.08 (2)

Symmetry codes: (i) y� 1
3;�xþ yþ 1

3;�zþ 1
3; (ii) �xþ y� 1;�xþ 1; z; (iii)

�x � 1
3;�yþ 4

3;�zþ 1
3.

The highest peak and the deepest hole in the final Fourier map are

located 0.79 and 0.90 Å, respectively, from I.

Data collection: X-AREA (Stoe & Cie, 2001); cell refinement:

X-AREA; data reduction: X-RED (Stoe & Cie, 2001); program(s)

used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)

used to refine structure: SHELXL97 (Sheldrick, 1997); molecular

graphics: DIAMOND (Brandenburg, 2001); software used to prepare

material for publication: SHELXL97.
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Figure 2
Part of the crystal structure of YI3, viewed along the c axis, showing one
slab B�2/3A of edge-connected [YI6/2] octahedra.
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