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ABSTRACT ) v |
KzReBré ‘has a face—centered cublc lattice with a =_107h45 z Q.OQS_X.
It is 1sostructural with K2PtClé “The parameter for-the bromine a£oms has o
been determlned to be x = 0,242 —AO 004, correspondlng to a Re-Br dlstance

of 2.53 A.
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THE CRYSTAL STRUCTURE OF POTASSIUM BROMORHENAT?

D H Templeton and Caro] H Dauben |
Department of Chémistry and- Radiation Laboratory
University Qf Callfornla, Berkeley, California

The compound KéReBréiéeéms tomhéV§}5eén_firsﬁ prepared by Kraussqaﬁd‘”'

1 . =
Steinfeld who reported no structure determination. We have shown by x-ray

(l}ﬂFﬂfKrhuésféﬁdeL“Sieinfeld;'Berag§§9=2552;(1931)}; o

: ST R e D et P e R I R R
diffractign that;its structUpe_isjthe K2Pt016'type, as are those of K2Re016

(2) J 1, type, Strukturbericht, 1, 429 (1937); 3, 121 (1937).

1
(3) B. Aminoff, Z. Kristallographie, 94, 246 (1936).

and KzReFéou

(4) O. Ruff and W. Kwasnik, Z. anorg. Chem., 219, 78 (1934).

Dr. Z Zimmerman Hugus of this laboratory prepared single crystals of

potassium bromorhenate by dissolving Re0, in hydrobromic acid and crystalligzing

2
the potassium sait° These crystals were well formed cubes; very dark red in
color. L

The powdef-diffféction'pattern; taken with copper Ka x-rays (X_= 1.5418 K)
correspond to_a face-centered cubic lattice with a = 10,445 z OQOOE.K. With
four molecﬁlés.to the unit cell; the density is calculated to be 4.34 g/cmmB°
The intensities of most of the reflections were estimated visualiy from a
rotatlon photograph taken about the [}OO] axis. Welssenberg photographs were
used to obtaln several reflectlons absent or not resolved in the rotation
pattern. The magnltudes of 95 1ndependent structure factors (all that are
permitted by the space group up to h2 + k2 + 12 = 180) were calculated from

these data after correction for Lorenz; poclarization,; and velocity factors.
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_No:eorrection.was'made for absorption other thah to average the results for .
equivalent reflections.
- Preliminary calculations showed these datd to be consistent with the

S

structure: .
Space group_Oh5 -- Fm3m; Z = 4

L Re in 4(a): (ooo) + F. c.

& K in 8(0) lll) + F. C.

24 Br in 24(e): ;(xOO; OxO; 00x) + F. C.
with the parameter x approximately 0.25. vSigns of the structure factors were
calculated on'this basis; only seven were negative. 'An optical Fourier

5

summation of the electron density made according to Huggins® for a section

(5) M. L. Huggins, J. Am. Chem. Soc., 63, 66 (1941);

thfoughua rheniuﬁ atom and four bromine atoms.showed the series to be well
convergent with well—resolved peaks for the atoms. A numerical summation of
the same series along the edge of the unit cell showed the bromine atom to‘
be at xve 0.242 ¥ o, 004. 'The probable error was estimated from toe rate of
change of a few structure factors of 1arge 1nd1ces w1th change in x

l) /2|Fobs

for this value of the parameter x, which is as good as was expected because

P 13 25%

The percentage dlscrepancy, 100 (2‘ |Fobs l chalc

of the crude‘visual estimates‘and the negleot of absorption correbtions.
In view of the simplicity of the structure, further.refinement of the
observations was not deemed oeoessary'

| The bromine- rhenlum distance in the bromorhenate ion is 2. 53 - O 0L A

If the covalent radlus of bromine is takeﬂsas 1.14 A, the octahedral radius |

. " . . + »‘. - .
-(6) L. Pauling, Nature of the Chemical Bond," Cornell University Press,

Ithaca, New York, 1942, p. 165.
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. IR ,O N ST S o
of rhenium is-1.39 A, in: good agreement 'with .the.value 1.38 4 calculaued in the
same way from,K2ReClé
We w1sh to thank Dr Hugus for maklng available the crystals mhis

research was supported by the U S Atomlc Energy Comm1551on

”‘APPENDIX

As the crystal is faee=centered, iu'is poesible te'sum over half the face
with indices of the body—centered tetragonal cell, thereby allowing the use
of” more terms than would otherw1se be p0531ble with the Huggins masks. The
axes were shlfted to place the rhenlum at the center of the base° The'result='
ing optlcal summatlon-l shown in Flg l R " - g

Flge‘Q shows the:result of the numerlealdeuuﬁafion;:aléngﬂafcelivedge
from one rhenium to another. N

In Table I ‘are tabulated the observed magnltudes of the structure factors,

and the values calculated for X = 00242°
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. Table I

Observed and Calculated Values of the Structure Factor ..

'héz + K2 o 12 | ‘h,k,il | o des Foalc.
3 | w2 _f 32
L . 200 ‘f 43 ;2
8 . 220 o " | 15 .

1 B 151 3 2
.12 222A ' 37 -53
16 400 Y/ 100
19 331 28 30
20 20 3 N
24 o4 13 13
27 s 36 30
| 33317 L
32 w059 86
35 R 30 25
36 s a2 32
) w2 40 30
40 . 620 6 , 13
L3 533 22 20
Ll _ 622 . 43 -38
48 Wy . e -8
51 LT .23 16
L - ool 32 29
52 S0 39 29
56 642 o 12

59 731 16 12
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Table I (Cont.)

h22>?ik2f# I2f.f:‘y okl

- stﬁ‘;

. F

calc,

. gé?ﬁ£‘!:  ’

o
67
68
72

75

76

80 -

.83

8k
‘88
91
96
99

100

104

. 553, o
PV

733
820
blily
822
660
751
555
662

840

911
753
842
664,
931
81k
933
771
755
10,0,0
8,6,0
10,2,0

8,652

.30
" 69

12

27
27
10
12
18

30

67
26
14
™

11

22

6L

‘19

19

26

o
11
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Table I (Cont.).

A — = — —
hy™ + k* + 1 - hksl " Fovs - Fcalc.h

107 951 3 2%
7,3 . 8 5
108 ©10,2,2 29 -28
6,6,6 23 - =28
115 o 9,5,3 . 28 23
116 10,450 27 2
8,6, 24 | 22
120 10,4,2 10 1
123 . 1,11 . 12 10
7,7,5 . 16 18
128 8,8,0 Co3h 58
131 Co1L31 T s
9,7,1 19 18
©9,5,5 ~ 29 28
132 S04, & 23
8,8,2 . 33 20
136 . 10,6,0 11 n
| '3,6,6 .8 9
“139 o 11,3,3 o T 5
| 97,3 20 15
S10 - o 10,6,2 - . 10 - . =25
RETA ©12,0,0 .. 43 56
N 9 AT R VS
147 11,51 1 18
LT o 3
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Table'T (Cont’)

I - -
h ‘l’k v+. l - XN hgk,l . Fobs Fcalco

;f;AS ee12,2,0 2T .20

152 - 12,22 1 7
10,654 9 o
]‘.'55_ 11,5,3 9 : 10
9,7,5 20 2
160 1,40 ot 38 53
163 ©9,9,1. 30 26
164 Colzu,2 0 26 19
10,8,0 26 2
8,8,6 oz 20
168 - 10,82 12 9
17 o 13,1,1 - © 25 23
| 11,7,1 5 5
11,5,5 13 14
9,9,3 - 27 3
172 o 16;6,6 L - -23
176 BTN R 51
179 C13,31 0 26
11,7,3 5 3
97,7 - 16 11
180 ©12,6,06 20 18

10,84 0 - 24 20




