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Redetermination of mercury(ll) hydroxide

chlorate(V)

Hg(OH)CIO; is built up from infinite zigzag [Hg(OH),»]"
chains along [001] and [ClO;]~ ions. These chains are
connected via weak Hg—O interactions to O atoms of the
[CIO5] ™ ions, leading to layers parallel to (010). O—H---O
hydrogen bonds are present between these layers.

Comment

Hg(OH)CIO; (Weiss et al., 1960), whose structure is rede-
termined here with considerably greater precision and with
the H atom located, is isotypic with Hg(OH)BrOj; (Bjornlund,
1971), but different from other basic Hg(OH).X compounds,
such as Hg(OH)NO; (Ribar et al., 1971; Matkovic et al., 1974)
or Hg(OH)F (Grdenic & Sikirica, 1973; Stalhandske, 1979;
Nozik et al., 1979). The structure of Hg(OH)ClOj; contains
infinite zigzag [Hg(OH),,]" chains along the [001] direction
(Fig. 1). The distances [Hg—O = 2.051 (2) 1&] and angles
[HO—Hg—OMH) = 1779 (2)° and Hg—(OH)—Hg =
122.6 (2)°] in the chains are comparable with those in
Hg,(OH)[BF,] (Meyer &  Gobbels, 2003)  and
(Hg,)Hg(OH),[ClO,], (Wickleder, 2002). These chains are
further connected via weak Hg—O bonds [2.733 (3) and
2.763 (3) A] to O atoms of the [ClOs]~ ions, forming layers
that are parallel to (010). Taking these weak contacts into
account, the coordination number of the mercury ion is ‘2 + 4.
The stacking direction of the layers is [010]. The layers are
connected by O—H- - -O hydrogen bonds (Steiner, 2002), with
a 2.796 (6) A (O)H- - -O distance and a 164 (3)° O—H---O
angle. The [ClOs]™ ion exhibits the typical pyramidal shape

Figure 1

Projection of Hg(OH)ClO; along the a axis. The dashed lines show the
weak O—H---O hydrogen bonds between the layers. Displacement
ellipsoids are drawn at the 90% probability level.
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due to the lone electron pair on the Cl atom. The distances
[1.486 (4) and 1.499 (5) A] and angles [104.8 (2) and
107.9 (3)°] within the [ClO;]™ ion are similar to those in
oxochlorates(V) M[ClOs],-H,O, with M = Ba or Pb (Lutz et
al., 1985).

The site symmetries are Hg 2, and O1, H, CI1 and O11 m.

Experimental

Red HgO was dissolved with heating in 10 ml of 10% HCIO; until a
saturated solution was obtained. Colourless rod-shaped crystals were
obtained upon cooling and filtration. These crystals were handled
under air and an appropriate specimen was sealed in a glass capillary
for the X-ray investigation.

Crystal data

Hg(OH)CIO; Mo Ko radiation

M, = 301.05 Cell parameters from 2000
Orthorhombic,oncm reflections
a=4.6375(6) A _ 6 =1.8-29.6°

b =11.4064 (19) A = 40.99 mm™!

¢ =17.1965 (11) A T=170 2) K

V =380.67 (10) A
Z=4
D, =5253Mgm™>

Rod, colourless
0.13 x 0.07 x 0.02 mm

Data collection

Stoe IPDS-II diffractometer 457 reflections with 7 > 20([)

w scans Rin = 0.100

Absorption correction: numerical Omax = 30.0°
(X-SHAPE; Stoe & Cie, 1999) h=—-6—>6
Tnin = 0.012, Tpax = 0.116 k=-16 — 16

9295 measured reflections [=—-10 - 10

592 independent reflections

Refinement

w = 1/[c*(F,%) + (0.0208P)*]
where P = (F,” + 2F2)/3

(A/0) max = 0.006

Apmax =203 e A3

Apumin = —121e A3

Extinction correction: SHELXL97

Extinction coefficient: 0.0265 (9)

Refinement on F?

R[F? > 20(F?)] = 0.020
wR(F?) = 0.043

§=0.97

592 reflections

37 parameters

All H-atom parameters refined

Table 1

Selected geometric parameters (A, °).

Hgl—O1 2.051 (2) Cl1—012% 1.486 (4)
Ol—-Hl 0.92 (8) Cl1—011 1.499 (5)
Cl1—012" 1.486 (4)

O1'—Hgl—01 1779 (2) o12"—Cl1—012" 107.9 (3)
Hgl™—01—Hgl 1226 (2) 012" —Cl1—-011 104.81 (18)
Hgl"—O1—H1 112.8 (15) o1t _Ci1—o11 104.81 (18)

Symmetry codes: (i) x,3 —y, z — % (i) 1 +x,y,z; (iii)) 1 +x,y, 1 — z; (iv) x, 3, 1 — z.

The maximum and minimum electron-density residuals are located
0.93 and 0.80 A, respectively, from Hgl.

Data collection: X-AREA (Stoe & Cie, 2001); cell refinement:
X-AREA; data reduction: X-RED32 (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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