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to a determlnatlon of the structdre by single-crystal x~raJ dlffractlon.
The crystals are monocllnlc, space group P2l/c, with a=9.837z0. OOh
‘b-6102t000h,c=12195 0009A,B=107691005° Z=2,

o = h 72 g /cc. Tw1nn1ng is common. Iodlne atoms are approx1mate1y

- \— N
e J:,—._,.-.-—m h

‘d«cublc*closest packlng. Indlum atoms are in adjacent tetrahedral
vholes so that the structure con51sts of pairs of tetrahedra sharlng‘}
edges.n The In—I bond distances are 2 8h A for the brldge bonds and
2, 6h Avfor the termlnal bonds.‘\The;Ih-In dlstance 1n the molecule lS'
_3‘88 A. Bond angles are 93'7:»forbI- <I brldge bonds) andjl25 1

~for I~In—I (termlnal bonds)

Introductlon

e L L

and dimerlc A12Br65 and Au2C16 ) are known to




‘Dlnnrs exlst also 1n the sol:d triloaldes of alumlnum, galllum, and 1nd1um e

»-accord;n«r to io ne nuclear quadrupole apectra “eportea by Segel and Barnes.?

i

t

Indlum(III) 1od1de was synthe51zed from the elements in an evacuated

if

.;bent Pyrex tube contalnlng 1od1ne in one end and 1ndium metal 1n the other.

‘ The 1nd1um was heated to 250 whlle the 1od1ne remalned at room tenperature.v"ﬁ

;As the 1nd1um reacted w1th 1od1ne vapor the product condensed in a- rlng in ifilf}'":
Jthe cooler zone of the tube.. Small quantltles of crystals were transferred
§1n a dry box to 5111ca glass capillary tubes (0.6 mm. dlameter and 0 015 mm.mvf

wall thlckness) and sealed off. The caplllarles were heated to 250o 1n an .

oven and then cooled slowly. Thzs treatment produced small crystals attached

fat varlous places to ‘the walls’ of the caplllarles. a

to seem to correspond to a unlt cell much larger than the true one. lefractlon

Photographs by the Welssenbergfand prece351on technlques ;»

'nvestlgatlon.

';}Unlt cell dimenszons are based on k 0'70926 A for Kal“‘
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'w1th 51n9/l less than O 596 (26<1SO°) were measured';‘of these, 230 were ev;j%;‘
irecorded as zero..;ﬂ = ,-_,:f.. I,_ ;»,"f.” | _e;:il_v 2}2:5 :fh~ 1,¥‘:;ffiff}ef:
j - The llnear absorptlon coefflclent is estlmated as 175 9 cm. -1 ?hiehi_
5corresponds to LLR = l l for the 1argest dlameter of the crjstal. Nee;}d

jcorrectlons were made for either abeorptlon or extlnctlon.

Calculatlons were made w1th the IBM-709O computer u51ng the Zalkln data '{i

jproce551n0 program and our ver31on of the Gantzel-Sparks-Trueblood 1east-squares

iprogram (both unpubllshed) The functlon mlnlmlzed 1n least squares was 7‘

(]F l ]F I)Z/LEJF we used atomlc scatterlng factors for neutral In

:and I from Ibers9

“of =0, 7 for.In and -o 5

w1th a dlspers1on correct:.on1

'b.Results
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*The systematlc absences (hoe absent lf 8 is odd, OkO absent if k 1s odd)
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ﬂangle would be a/b O Sﬂ/ﬁb = l 581 _/b = 2,A 3 08 h compared w1tn o

dmmemta¥S 8"

ﬂ eaonlyrway to“arrange the 1od1ne atoms 1n cublc closest packlng 1n5;

’Qh(e)

*(x: I’ .Zs

1(1). o, 1/h, 1/8 sk R T
1(3) '2/3, 3/h;”1/2u ;f'. . »"f_”ei.;: ;Q""

iThere are then three dlstlnct structuresrwhlch result 1f Ih atoms are placed 7j;

1n tetrahecral noles. 'The holes at X = 1/2 give a layer\structure in whlch

LI(l) atoms have no : In nelghbors and which therefore is not acceptahWe.

:Placmng In at 1/6 0 7/2h glves a chaln structure of tetrahedra sharlng

:corners.<‘The coordlnates 1/6 O 1/2 glve a structure of dlmers of
'tetrahedra sharlng an edge., These structures were deduced from the un1t~ce11

'data before the 1nten51t1es were measured..

Both the chaln structure and the dlmer structure were tested by 1east

¢

'squares u31ng 1sotrop1c temperature factors and all the 1nten51ty data

blncludlng zZero reflectlons and several whlch were 1n error by card punchlng.

“The conventlonal unrellablllty factor R = ANJIIF | IF ll/.“,[F l was reducedv‘

to O 28 for the dlmer structure and 0. h2 for the chaln structure by L cyclesgvj

1n each case. The . results favored the dlmer structure more than n.mdlcatecl’1

‘by the R values because the two structures are equlvalent as far as the

'k~even data are concerned.:,

et ]

=the zero 1nten51t1es, R was reduced to O 136 Each atom was ngen an”

E anlsotroplc temperature factor of the form exp( 911 Bzzk2 333_ 2312




ﬁCRL-loghl-' A

PBB'”“'2312'»'“2313'
: (each multlplied by 10")
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i The largest dlscrepancies are for reflectlons 300,.112, and 320 which are = _
wobserved too weak., These errofs are larger bhan we expect for extinctlon .3;f¥:7";;'
'-or absorptlon, and we suggest that some¢ other crystal in the capillary may -}”ilif?t?l
~'fhave‘been in posit;on to blqck part of the 1ncldent or diffracted X-ray beaﬁ;‘l“ L
.These‘three réflectiohs cannot have much effect on’the resulté. The zero o

reflectxons, Wthh were glven no weight in the final reflnement are calculated

’fto be very weak in almost every case and therefore serve as a good check of o

the correctness of the structure. ’IIN

ERE N

Interatomlc Dlstances.-mThe shortest 1nteratomic dlstances are llsted -

1n Tables IV and V, and the dimen51ons of the dlmer molecule are shown 1n

TABLE IV

h"l‘Dlstance, i

2838 £ .00 "

2,839 1,005 "
.“5542.6u1i+v.005;? .
2.63 £ 005
3883 .007'1}-,-;-;

Y

h 365
.»h-36$~




| h 358
1(3) L.688%
1(3) ,; L38L

——

Ave._ h 3h5

D1§cusglon

WA A B

Mo}ecu}gr Stggcture.-—The molecule has the same conflguratlon as the f

tetrahedral dlmers found in the gas for many Group-III halldes. The brldge

'bonds are lcnger than the termlnal ones as is expected. The bond angles .

the 1nd1um atom.> If the term1na1 and bridge bonds are a351gned respectlvely'

38.SﬁZ and. 11 55’ s character,12 they p01nt in dmrections (correSpondlng

t
The crystal symmetry requlres the dlmer molecule to be centrlc, but

requlres no further symmetry.v Withln the exper1mental accuracy, however,"

Molecular Packlng -The iodlne atoms deviate rather llttle from 1dea1

fcublc closest packlng (Fig. 1), and each has 12 nelghbors at approxlmately

the same dlstance (Table V)o It is interesting that A12Bg6, whlch has the

T*s::xme molecular conflguratlon, crystallizes in the same space group, but W1th




-

R S
el

the brdmihe étOmsvi“ hexagonal'closes% packing‘S Thusathe two structures

kare very closely related, but quite different in detail. There.afe many: fl!frffd.;g,

RN

;other 31mp1e ways that such molecules can be packed with the halogen atoms

‘

dtreatment of the data and suggasted that they correspond rather to 2. 76 A

for this dlstance. .The average dlstance in our structure is 2 7h_A,'1n,;.
excellent agreement with the value of Stevenson and Schomaker. E
In an x-ray study of the 11qu1d state, Wood and thterls found a peak_' ‘ '
:1n the radlal dlstribution functlon at 2,70 A for the In~1 dlstances, alsof S

;in good agreement with our result. For the shortest I-I distances they found

?a peak at h 52 i

It 1s reasonable that this value should be larger than the g,

v"would 1ncrease the-lntermolecular I-I dlstances. A small shoulder at 3 15 A

whlch is 3 88 A in the crystal.- This dlsorepancy 1s unreasonable. We

?(l) Wbrk done under the auspices of the U. S Atomic Energy Commlsslon.

ff(2) A. F. Wells,;"structural Inorganlc Chemastry," Clarendon Press,va“
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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 in 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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