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Y
A O

" Sir:

. identified. Sodium perxenate2 3 exists in several crystalline forms, fﬁi

'”;_andbthe struetures of Nahxe06-8H20h’5 and Nahxe06-6H206 have beenvvv'

following procedure. A concentrated solutlon of reagent grade KOH was

i",treated with a small amount of KMnOh(s) and was heated at 70 for three |

“(10.0L g)‘wasxdecanted from the sediment and was used without further . = - .
L treatment, Prolenged exposure to the atmosphere was avoided, and all
;f;{f’experiments were carried out in Pyrex ware. After thorough degassing,'d;e
“hﬁft 200{11 of the base and 750 Pl of O 1082 M xenic acid, prepared by dlssoiution
. of XeO (s), were mixed in vacuum at o°. By gas evolutlon measurements simllar;

" to those previously described

UCRL-1151% -

Several salts of the unstable perxenlc a01d have been isolated and _,;

. determined. - Perxenate salts of barium!’0 and of'calcium, lithium, and -

O ce31um8 have been prepared, but thelr structures are unknown. We have - ..o

now ‘prepared a pota551um salt and characterlzed 1t as K, XeO 9H 0 by -
h 6°

The solubllity of potassium perxenate appears to be much greater'thaﬁzgf“":"'

;'  that of the sodium perxenates at a given concentration of'OH°. The disproéuﬁfff-":
E portlenatlon reaction of xenic acid in potassium hydroxide solutlon failed 5g,irﬂf?;

. to give crystals under conditions analogous to those at which NahXeoé 8H 0 Lt

was easily crystallized. Appelman and Malm' have described otheerallu?esi;lgea e

 to obtain potassium perxenate. We obtained the potassium salt'by‘the

>

-days, i. e. until the purple color was no longer present. The solution

9 it was determined that 26.06 P,mol_e' of Xe(VIID)



O

“"s was prepared; No crystals were obtalned by coollng the solution to O
' *Vﬁfwé removed hoo Pl of H O v1a vacuum dlstlllatlon and added 200 Pl of - the
- xenic acid.. This 1ncrement of 21.6L Nmole of xenic acid produced only an’

"addltional S 61 Pmole of Xe(VIII) When this solution was cooled slowly

E equilibrium at 5° was established, about three-fourths of the mother llquor 13
1 was_removed. The ‘crystals in the remalnlng,solutlon were stable and 1nsolublej

" at room temperature. Before crystallization the concentrations were

U [e(viID] = 0,042 and [K'] = 3.39.
+ . sodium perxenate.6 The crystals of the pota531um salt are con51derably
“ more stable in X-rays than NahXeoéoéHzo but less so than NaXeQ4- -8H,0
."ﬁ!?,f Thus we were able to collect 1ntensity data by direct counting with a
- measurements. Ve used MoKa radiation (X = 0,70926 A. for Kaj). The
- space group with 26'less than 50°; of these, we recorded 95 as zero.

" 9.0L9 # 0.00L, b = 10. 92l + 0.00L, ¢ = 15.606 + 0,006 A, 7=, g =

. 2.35 g./ml.  Each atom is in general positions Lia):

'“'factor6 R to 0. 063, with anlsotroplc thermal parameters for Xe and isotroplc
d;; ones for K and 0. . A Fourier synthe51s of (F Fobs -cal) at thls stage |

" showed no peaks larger than 2, 2 electrons per A.3 (rear a potasszum atom)

e © UCRL-1151k

'“'}; to So, well-deflned, colorless, transparent crystals appeared. After - ;"

Crystals were studied by the same X-ray techniques which we. used for i?

I>'

- single specimen (diameters 0. 3 mm, or less) but the intensity scale had At

to be adjusted by_a.factor'l.BS between the start and finish of the

‘measurements include all 1112 independent reflections permitted by the;hi;ff

No correction was made for absorption or extinction.

The symmetry is orthorhombic, space group Pbe2, (02 5), with a =:lf

o 1 o 1 , o
%002 K Y542 ESHNE X5-Y 5t

By alternate Fourier -and least-squares methods we reduced the unrellabllity;



The composmtlon 1s a331gned as KhXeoé 9H O on the ba31s of the good

Atomic coordinates are listed in Table I..

ATOHIC COORDINATES AND THERMAL PARAMETERS
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3~‘fand 0.3 A 2 or less for B bValue equivalent to average of anisotroplc'

e parameters. "W" indicates oxygen atom of water molecule.

”3jshape of a regular octahedron w1th1n experlmental accuracy, w1th average

iil.Xe-O dlstance 1.86 z 0,01 A., in excellent agreement w1th l 86h + 0. 012 ﬂ 5

7 and 1 8L £ 0.02 A.

f_would be 90 for a regular octahedron range from 88.8° to 91 2° (o = 0.7 )

%ﬁ~molecules and.2, 1, 1, and 2 oxygen ‘atoms of_perxenate as nelghbors as

" bonds connects the entire structure,

| DEPARTMENT OF CHEMISTRY AND . . . - ALLAN ZALKIN. ..

' BERKELEY, CALIFORNIA

We) 8% 31

'_w( 9) ' o 12h

Standard dev1at10ns correspond to O 02 A._or less for coordlnates

6 found in the two sodlum salts. The bond angles that :

%'vk‘The four 1ndependent pota531um atoms have respectively 6, 6 7, and 7 water fn '

~ indicated in Fig. 1 at distances ranging from 2.67 to 3.22 A. These

nelghbors are at the corners of very irregular polyhedra, and some other

nelghbors are not much more distant.  An intricate network of hydrogen ;”*"
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Fig, l.—Crystal .strucjture of K XeOg.9H,0 viewed down the a axis. '

. The designation and x coordinate are indicated on some of the atoms.

* “Broken lines ’co;nnect potassium'atéms to‘. theif neighbors. ':, L

5
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\“' This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used 1in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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