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ART. XXXII.-On the Double IIalides of 1'elluriwn 'With 
Potassi,tt1n, Rubidi7tm and Oa3si'um,. by H. L. WHEELER. 

THE existence of double halides of tellurium with Dotas­
sium, sodium and ammoninm was first indicated by Berzelius.* 
He described the methods by which he obtained them, but 
gave no analyses of the compounds. Later, Rammelsbergt 
Investigated the double chlOt'ides of tellurium with potassium 
and ammollium, with the object of detel'mining their compo­
sition. He arrived at the fOl'mulre SKOI. 3TeOl, and SNH.Ol. 

* Pogg. Ann., xxxii, 577. + Berlin Monats. Ber., 1875,379. 
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3TeOl,. It will be shown beyonr)· that the formula of the 
potassium compound at least must have been obtained from 
analyses of impure products. Von Hauer* analyzed the 
double bromide of tellurium and potassium, and concluded 
that the salt had the composition represented by the formula 
2KBr. TeBr,. SH.O. I have reinvestigated this salt and 
found it to contain two molecules of water and not three. 
Probably Von Hauer analyzed the salt without previously 
having dried it sufficiently or without having taken precau­
tions to remove included watel' which the crystals al ways con­
tain. He dehydrated this salt and used it in his work on 
the atomic weight of tellurium. 

More recently Willst determined the atomic weight of 
tellurium by means of the same salt. He does not give any 
analyses of the hydrous compound, but states that the salt 
contains water and gives directions for dehydrating it. Rall1-
melsberg in his "Handbuch del' krystallographisch.physi­
kalischen Chemie" (p. 289) quotes the formula of the dehy­
drated compound from Wills' work and assigns to this 
Baker's:!: measurements, which do not belong to H, but to the 
hydrated compound with the three supposed molecules of 
water of crystallization. The present investigation has shown 
that the anhydrous saIt is isometric, the hydrous one being 
orthorhom bic. 

Ramsay§ says that "By mixing aqueous solutions of the 
constituent halides, tellurium halides combine thus: TeCI, 
2KCI, TeBr,2KBr, TeI,2KI. These compounds form reddish 
crystals. Few attempts have been made to prepare double 
halides." Although a thorough search of the literature on 
this subject has been made, in connection with the present 
work, no analyses of the double chloride or iodide could be 
found. Berzelius's work as regards their preparation and 
Rammelsberg's attempt to determine the formula of the 
chloride comprise all the work that has been done on these 
two salts. It must be concluded that the formulre given by 
Ramsay were deduced by analogy with the double bromide, 
especially. since his statements in regard to color, method of 
preparation and composition only apply, in all respects, to the 
dOll ble bl'Omide. 

It will be seen from the above summary that very little 
satisfactory work has been done on this class of compounds, 
and, therefore, the present investigation has been undertaken 
with the view of making a thorough study of the double 

* JOUI'U. prakt Chern., lxxiii, 98. 
t Jour. Chern. Soc., xxxv, 711. 
±Jour. Chern. Soc, xxxv, 711. 
§ System of Inorganic Chemistry, edition of 1891, p. 168. 
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halides of tellurium with potassium, rubidium and cmsium. 
As a result the following compounds have been prepared: 

2KCI . TeCI. 
:2KEr. TpEr, 
2KBr . TpEl', . 2H.O 
2KI . 2TeI,. :2H.O 

2RbCl . TeCI, 
2RhBI'. TeEr, 
2RbI. Tel, 

2CsCI . TeCI, 
2Ct"BI' . TeEI', 
2CsI. Tel, 

It is to be noticed that all of these compounds conform to 
the usual type of double halides of tetravalent metals in con­
taining the alkali metal and tellurium in the ratio of two atoms 
of the former to one of the latter, and no indications of the 
formation of salts of a different type were observed. The 
anhydrous double halides of tellurium crystallize in the iso­
metric system, with an octahedral habit, and it is an interest­
ing fact that this form seems to be characteristic for anhydrous 
double halides of this type. The cmsium and rubidium salts 
are new com pounds, as well as the crystallized, anhydrous, 
double potassium bromide. New formulae have heen assigned 
to the hydrous potassium double bromide and to the double 
iodide of potassium. A considerable difference is shown in 
the affinity of the double halides of tellurium and potassium 
for water of crystallization. The double chloride is anhydrous 
and no hydrous form of it was observed, the double bromide 
was prepared in both the hydrons and the anhydrous form~, 
while the iodide was obtained only with water of crystalliza­
tion. This water was more firmly held than in the case of 
the hydrous bromide, as was shown by the fact that it formed 
from hot solutions and did not as readily effloresce. 

The methods used in the preparation of pure material for 
this work, and which deserve to be mentioned on account of 
giving satisfactory results, are given below. The tellurium 
was obtained by purifyin~ the commercial product by precipi­
tation with sulphurous aCld, according to the method of Divers 
and Shimose,* The halides of tellurium were prepared from 
this material in the usual way, 

Omsiulll chloride was obtained in a pure state by the method 
of Godeffroy.t The bromides and iodides were obtained in 
the usnal manner from the carbonate, the latter having been 
prepared from the pure chloride by converting into nitrate, 
then into oxalate and igniting the latter, as suggested by J. L. 
Smith,:!: for the convel'sion of potassium chloride into carbo­
llate. The rubidium was purified by Allen's§ acid tartrate 
method. In the case of the potassium salts, Kahlbanm's pure 
material was used. 

* Jour. Chern. Soc., xlvii, 43D, 
t This Journal, II, xvi, a73. 

t Ber d. chem, Ges., vii, 375. 
§ Ibid., II, xxxiv, 367, 
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The methods by which the double halides were obtained 
will be given with the description of the salts. 

Method of Analysis. 

The anhydrous falts wel'e removed from the mother liqnor, 
and, after pressing on filter paper, were dried in the ail'. The 
hydrous compounds were rapidly crushed on smooth filter 
paper, and, as soon as it was certain that no included water 
was retained by the fragments, they were placed in weighing 
tl1bes. Portions of about one-half a gJ'am were taken for 
analysis. In order to determine the halogens, silver sulphate 
was added to thc solntion of the weighed sample in water 
containing a little snlphuric acid. The sil \'er halide was 
washed, ignited and weighed in the usual manner. After the 
removal of the excess of silver hy means of hydrochloric acid, 
tellurium was removed with hydrogen sulphide. This separa­
tion of tellurium, best in warm solution, has been found to be 
complete in a few minutes and in a condition that admits of 
filtration without inconvenience, The sulphide of tellurium, 
filtered on asbestus in a Gooch crucible, was washed with 
water containing a little hydrogen sulphide, then treated with 
a solution of bromine in dilute hydrochloric acid, which 
readily dissolves the moist sulphide. An excess of nitric acid 
was then added to this solution and the whole evaporated on 
the watm' bath, the resulting tellurous acid, being transferred 
to platinum, was ignited and weighed as TeO.. The alkali 
metals were determined by evaporating the filtrate from the 
tellurium sulphide to dryness, with an excess of sulphnl'ic acid. 
The residues were then converted into normal sulphate by 
ignition in a stream of ammonia, as suggested by KnISS for 
potassium sulphate. In the case of the bydl'ous salts, water 
was determined by heating them in an ail' bath to constant 
weight; the residues wm'e analyzed and found to correspond 
in composition to the anhydrous salts, The atomic weights 
used in the calculation of the results were the following: 
Te, 125; K, 39'1 ; Rb, 85'5 ; Cs, 133; CI , 35'5; BI', 80; I,127. 

Solubility. 

The salts are all decomposed by water. The double bl'o­
mides, howevel', show an interesting difference in their deport­
ment with tltis reagent, Potassium tellurium bromide dis­
solves in a small amount of water, but, if an excess of water 
is added, tellnrons acid sepal'ates, as has been observed by 
Wills. * Rubidium tellurium bromide also dissolves in a 

* loco cit, 
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little hot water completely, the difference being shown on 
{looling, when a considerable portion of the tellurium separates 
as tellurous acid. While in the case of the cresiulJI salt both 
hot and cold water, in lal"ge and small amounts, fail to dissolve 
the salt, the resnlt being immediate decomposition. Only a 
small part of the tellmium in this case goes into solution. 
:Most of these double salts can be conveniently recrystallized 
from dilute solutions of th~ corresponding acid. The excep­
tions are potassium-tellmiull1 chloride, which is decomposed by 
this tl'eatll1ent, and cresimn-tellnrillm iodide, which is practi­
cally insoluble in hydriodic acid. The fact, first noticed by 
GodeffI'OY,* that double halides, containing the metals potas­
sinm, rubidium and ,!resium, generally decrease in solubility 
froll1 potasS1Ull1 to cresium, which has frequently been noticed 
in this laboratory, is again well illustrated by these compounds. 
For the determination of the solubility of these salts in acids, 
they wel'e finely powdered, and saturated solutions were then 
prepared by digesting a mixture of the acid and an excess of 
the salt for about a week, at ordinary temperature. This was 
done in a closed flask. Weighed portions of these solutions 
were evaporated to dryness and the residues dried at 100° and 
weighed. These solubilities were all taken at 22°, and the 
results are the average of two or more closely agreeing deter· 
minations. 

100 parts HCI 
Sp. gr. 1'2 dissolve 

2RbCI. TeCI, _______ 0'34 parts. 
2CsCI . TeCl, ____ • _. 0'05 " 

J 00 parts HBr 
Sp. gr. 1'49 dissolve 

2KBI·. TpBr._ •.•••. _ 6'57 parts. 
2RbBr .1\·BI". _. __ ._ 0'25 " 
2CsBr. TeB .. , .. _____ 0·02 " 

1'00 parts HOI 
Sp. gr. 1'05 dissolve 

13'09 parts. 
0'78 " 

100 parts HBr 
Sp. gr. 1'08 dissolve 

62'90 parts. 
3'88 " 
0'13 " 

The double tellurium chlorides, described in this article, are 
more soluble than the bl'Omides, and the bromides more soluble 
than the iodides. The solubility of these compounds in 
strong alcohol shows the same gradation as their solubility in 
acids, the cre8ium salts being practically insoluble in this men· 
struum, while the rubidium salts dissolvb to a trifling but 
cleal'ly perceptible extent, and the potassium salts dissol ve con­
siderably or are decomposed with separation of the potassium 
halide, or both solution and decomposition take place, accord· 
.ing to the salt experimented with. 

* Ber. d. Chem. Ges., viii, 9. 
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Tlte OhlO1'ides, 

The crystals of the three chlorides have a pale yellow color, 
resembling that of the well known ammonium phospho-mo­
lybdate precipitate, the shade becoming somewhat lighter from 
the crnsium to the potassium salts, 

0(J3si1tm tell'wriolLloride, 2 OsOl, TeOl'I,-In the preparation 
of this compound, and also in the preparation of the rubidium 
and potassium double chlorides, the tellurium tetrachloride is 
most conveniently made by cOllverting tellurium into tellurolls 
oxide by means of aqua regia, evaporating to dryness to expel 
nitric acid and then dissol ving the residue in hot hydrochloric 
acid, An aqueous solution of crnsium chloride, added to this, 
produces a precipitate, even in quite dilute solutions, There 
must be an excess of hydrochloric acid present to prevent the 
separation of tellurous acid. On boiling and adding more 
wate)', if necessary, this precipitate dissolves. The solution, 
left to cool, deposits small brilliantly lustrolls octahedrons. It 
is a general fact with these double halides, that an excess of 
one or the other of the constituents does not affect their com­
position, This is shown in this particular case by the fact 
that it can be recrystallized from strong solutions of tellurium 
or of cresium chlorides. 

Analysis gave: 
Os . _________ 43'44 43·90 44'63 

Calculated. 

44'04 
20'69 
35'27 

Te ________ ._ 20'65 21'41 
Ul __________ 35'93 35'14 

This compound is perfectly stable in the air. It does not 
melt below the boiling point of sulphuric acid. It can be 
precipitated from its solution in dilute hydrochloric acid by 
the addition of concentrated hydrochloric acid. A portion of 
the salt, finely pulverized, was treated with water at ordinary 
temperature. This produced a voluminous white precipitate, 
which was washed with cold water and dried in the air. 

Analysis gave: 
Te _ _ _ _ _ _ _ _ _ _ _ 71 '43 
H

2
0 ____ . ____ 7'52 ° __ .. _________ 17'76 

01 ____ ____ ___ 2'49 
Os _ _ _ _ _ _ _ _ _ _ _ 0'80 

Calculated for II,TeO,. 

71'43 
10'29 
18'28 

The oxygen which was not given off in the fOl'm of water 
on heating the substance was calculated by difference. From 
the above analysis the conclusion may be drawn, that the pre­
cipitate produced by the action of water on this salt is essen­
tially tel1urous acid, a small amount of oxychloride of tellurium 
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being present. Hot water dissolves some of this tellurous 
acid, and, on cooling slowly, the anhydride separates in the 
characteristic form of colorless octahedrons. 

Rubidi1tm telluriohlO?'ide, 2RbOl. TeCl •. -The preparation 
of this salt was in every way analogous to that of the cresium 
tellurium chloride. However, since this salt is far more solu­
ble than the corresponding cresinm compound, no precipitate 
was obtained in dilute solutions. The mixture of the hydro­
chloric acid solution of the constituents was concentrated by 
evaporation, and, when cooled, crystals separated. These were 
in the form of octahedrons, somewhat larger than the cresium 
salt. 

Analysis gave: 
Rb _ _ _ _ _ _ _ _ _ _ _ _ 33 '50 
'l'e ____________ 24'34 
OL _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ 

Calculated for 
2RbCI . TeCI,. 

33'83 :33'59 
24'56 
41'85 

This salt remains permanent in the ail'. From the dilnte 
hydrochloric acid solntion, concentrated hydrochloric precipi­
tates it unaltered. Water decomposes it, evidently in the 
saine way as the cresium salt. 

Potassium tellurieMoride, 2KOl·. TeOl.,.-To prepare this 
salt in a pure state an excess of tellurium chloride is necessary. 
The analyzed material was obtained by spontaneous evapora­
tion of the constituents in a solution of dilute hydrochloric 
acid, twice as much tellurium chloride being present as re­
quired by the formula. Under these conditions it was found 
to separate in the form of light yellow octahedrons, which, 
under the microscope, were shown to be free from potassium 
chloride. 

Aualysis gave: 

K _________ 17';')7 
Te ________ 30'29 
01. ________ 49'47 

97'13 

Ratio. 

'44 
'24 

1'39 

Calculated for 
2KCl. TeCl •. 

18'79 
30'03 
51'18 

The salt, therefore, has the formula 2KOI. TeOI,. The 
crystals deliquesce somewhat in moist air and the analyzed 
material retained a small amount of water, as is shown by the 
deficiency in the above analysis. It is not probable that the 
salt contains water of crystallization, for the crystalline form 
and optical properties show that it is isomorphous with the 
anhydrous salts. This salt is the most unstable as well as the 
most soluble of the anhydrous double halides described in this 
article. It is readily dissolved by dilute hydrochloric acid. 
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Strong hydl'ochlol'ic acid sepal'ates potassium chloride. It 
thel'efore cannot be precipitated from its solutions by the addi­
tion of strong hydrocbloric acid, as in the case of the other 
chlorides. Alcohol also separates potassium chIOl·ide. Water 
apparently effects the same decomposition as in the case of the 
cffisium and rubidium chlorides. The tendency of potassium 
chloride to sepal'ate along with the salt explains why Rammels­
berg's analysis came high in regard to the potassium chloride. 
His results corresponded to a mixture of two molecules of KOl 
and three 11I01ecnles of 2KOI. 'reUl,. Experiments with the 
calculated quantity of thc constituents invariably resulted 
in tbe separation of potassium chlOl'ide or potassium chloride 
mixed with the yellow 2KOl. TeOl,. Experiments with 
the method goi ven by Ramsay* fOI' the preparation of this 
salt, by mixing aqueous solutions of the constituents, re­
sulted in the decomposition of the tellurium chloride, and 
the resulting white precipitate failed to dissolve until con­
siderable hydrochlol'ic acid was added. Attempts to prepare 
tbe compound by concentrating the mixture of the con­
stituents by the aid of heat invariably resulted in failure. 
In certain cases, on cooling such solutions, a mass of colorl-ess 
slender prisms was obtained, which will be described in a 
future article. 

The Double Bl'omides. 

~'he crystals of the anhydrous bI'omides have a brilliant red 
color resembling that of the mineral cI·ocoite. The powders 
of the salts have a color that is similal' to that of a mixture of 
equal pal'ts potassium bichromate and red lead. The powder 
of the hydrous bl'omide has the color of mercuric oxide, but, 
by loss of wa.ter, this soon changes to that of the anhydrous 
salt. 

C'a38ium telhrribromide, 2 Os B1' . TeBl',.-This dou ble halide 
can easily be prepal'ed by mixing finely divided tellurium with 
cffisium bromide in dilute hydl'obromic acid, then adding bro­
mine in excess. The presence of fl'ee acid is necessary to pre­
vent the separation of tellurous acid. When the tellurium has 
disappeared, the solution is concentrated by the aid of heat, 
and, on cooling, bright red crystals of the pure salt are depos­
ited. These are generally somewhat larger than the crystals of 
the double chloride. 

Analysis gave: 
Cs ______ 30'90 30'87 
Te ______ 14'29 la'OO 
Bl" ___ . __ 55'01 

*loc. cit. 

30'91 
14'03 
55'32 

Calculated. 
30'54 
14'35 
55'1 ] 
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This salt remains unaltered in the ail'. It can be separated 
from its solution in dilute hydrobromic acid by the addition 
of concentrated acid. It does not melt below the boiling 
point of sulphuric acid. Attempts to prepare a hydrous salt 
according to the methods used for the preparation of TeBr,. 
2KBr.2R.0 were without success. 

Rltbidium telluribromide, 2RbBr. TeBr4.-The directions 
given for the preparation of the corresponding cfesium com­
pound apply also in the preparation of this salt. If the solu­
tions are strong, the compound separates as a bright red pre­
cipitate, but if dilute, on concentrating by means of heat or 
spontaneous evaporation, it crystallizes in brilliant red octa­
hedra. 

Analysis gave: 
Rh ________ 22'02 
'1'e _ _ _ _ _ _ _ _ _ __ _ 
HI' ________ 62'07 

Calculated. 

22'04 
16'1\ 
61'85 

This salt is stable in the ail'. Like the corresponding cfesium 
salt, this separates from its solutions by the addition of concen­
tl'atedhydrobromic acid. When it is dissolved in a little 
water and the solution is cooled slowly, colorless octahedrons 
of TeO. separate. The latter product was found to be im­
pure, containing a small amount of bromine. On heating, the 
salt decrepitates slightly and melts at a high temperature. 
Efforts to prepare a hydrous salt according to the methods 
used for the preparation of 2KBr. TeBr •. 2H.0 were without 
success. 

Potassium teUul'iol'01nides, 2KBl'. TeBl', and 2KB1'. 
TeBr,. 2H.O.*-For the preparation of these salts, a mixture 
of the constituents was made as described in the case of the 
cfesium double bromide. The solution invariably deposited 
crystals of the anhydrous salt when it had been concentrated 
by heat, but, by spontaneous evaporation of the filtrate, the 
hydrous salt was obtained. On recrystallizing either of these 
salts from water or from dilute hydrobromic acid, the anhy­
drous salt is obtained when the solution has been saturated by 
boiling and then allowed to cool, but if the solution is left to 
deposit crystals at ordinary temperature the hydrous modifica­
tion is obtained. The crystals of these different compounds 
closely resemble each other in color and appearance. The 
anhydrous variety crystallizes in octahedrons modified by the 
cube. The orthorhombic crystals of the hydrous salt look like 
distorted crystals of the other. This being the case, and since 

* Described by Von Hauer as containing three molecules of water of crystalliza­
tion. 

All. JOUR. Ser.-THIRD SERIES, VOL_ XLV, No. 268.-ApRIL, 1893_ 
20 
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the crystals of the hydrous compound can be obtained much 
larger than those of the anhydrous salt, both Von Hauer and 
Wills selected these for their work, while the more easily ob­
tained anhydrous salt was overlooked. The hydrous salt is 
readily distinguished from the anhydrous one by its deport­
ment on exposure to a dry atmosphere. The latter is stable, 
but under these conditions the hydrous compound rapidly 
effioresces, losing its luster, the faces of the crystals becoming 
superficially covered with a light reddish yellow and opaque 
layer of the anhydrous salt. Crystals which had been ex­
posed to dry air for several days and were completely covered 
with this layer were found, on crnshing, to remain unaltered 
in the interior and to have still retained included water in 
addition to their water of crystallization. This was shown by 
the fact that the crushed crystals gave a stain of the mother 
liquor to filter paper. This property of the hydrous crystals 
explains why Von Hauer assigned three molecules of water to 
this salt instead of two. The material for analysis of the 
hydrous salt was selected from crystals varying in size from 7 
to 13mm in diameter. These were very rapidly crushed on 
smooth filter paper, to l:emove included water, and immediately 
corked up in the weighing tube and analyzed. A close exami­
nation of the fragments, before and after weighing, gave no 
evidence of loss of water from the substance by effiorescence. 
The analyses were from three different crops. 

Cnlculated for Calculated for 
Analysis gave: 2KBrTeBr, .2H,O. 2KBrTeBr,.3H,O. 

K ___ _ 10·90 11·07 10·73 10·87 10·61 
Tc __ _ 17·59 17·29 17·46 17·38 ] 6·96 
BI· __ _ 66·35 60·36 66·34 66·74 65·11 
lIO __ 5·a3 5·53 5·73 5·01 7·32 

These results make it evident that the salt contains two 
molecules of water, and not three as has generally been sup­
posed. The water in this salt was determined by heating it in 
an air bath to constant weight. The temperature was main­
tained between 150°-160°, and finally, to be sure that all the 
water had been driven off, the residues were analyzed in two 
cases. 

Analysis gave: 
K _ _ _ _ _ _ _ _ 1l·71 
'l'e _______ 18·29 
Br _______ 70·25 

11·52 
18·58 
70·09 

Calculated for 
2KBr. TeBr •. 

11·44 
18·30 
70·26 

Analyses of products obtained by cooling hot saturated solu­
tions gave the following results: 
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K ________ 11'67 
To . __ .. ___ 18'06 
Bl'. __ __ __ _ 70':24 70'20 69'40 

Calculated for 
2KBrTeBr •. 

11'44 
] 8'30 
70'26 

The Double Iodides, 

These salts are all black. The powdet, of the cresium salt is 
pure black, that of the rubidium and potassium salts is grayish 
black, 

C(J3siwrn tellu1'iiodide, 20sI, TeI.,-In order to prepare this 
salt, and also in the case of the rubidium and potassium com­
pounds, tellurium tetraiodide was made by treating tellurous 
oxide with hydriodic acid, The iodide of tellurium is spar­
ingly soluble in hydriodic acid, but, on mixing this solution 
with a solution of cresium iodide, an amorphous black precipi­
tate was obtained, even in very dilute solutions, 

Analysis gave: 
Cs ________ 23'37 
Te __ __ __ __ 10'51 
I _________ 65']7 

Calculated for 
2C8I. TeI •. 

23'07 
10'84 
66'09 

This compound resisted all attempts to prepare it in a crys­
talline form, It is insoluble in cresium iodide and in hydriodic 
acid, hence warming in the mother liquor failed to dissolve the 
salt, It is decomposed slowly by cold water, rapidly by hot, 
and apparently tellurous acid or anhydride separates, This 
generally is impure, being mixed with a dark colored residue 
containing iodine. On exposure the salt slowly loses iodine, 
In the open capillary it does not melt below the boiling point 
of sulphuric acid, 

Rubidium tetluriiodide 2RbI. leI..-This compound was 
prepared by mixing the constituents in the same manner as in 
the preparation of the corresponding cresium salt. If the solu­
tions are only moderately concentrated, a black amorphous 
precipitate is produced. Unlike the corresponding cresium 
salt, it dissolves, to a slight extent, on warming in the mother 
liquor, and on cooling, black microscopic octahedrons are pro­
duced. 

Analysis gave: 
Rb __________ 16'83 
Te _ _ _ _ _ _ _ _ _ _ _ _ __ _ 
I __________ .. _ 72'07 

Calculated for 
2Rbl, Tel., 

16'17 
ll'8l 
72'02 

This iodide is stable on exposure. Water effects the same 
decomposition as in the case of the cresiulll salt, A small por­
tion of this salt dissolves in strong alcohol, giving the color of 
a weak iodine solution, 
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Potassium telluriiodide, 2Kl. Tel, . 2H2 0. - This com­
pound can most conveniently be prepared by boiling tellurium 
iodide in a strong solution of potassium iodide in dilute hydri­
odic acid. The solution, filtered while hot from any undis­
solved tellurium iodide, deposits long black prisms on cooling. 
These crystals attain considerable size, about 30mm in length, 
when a large excess of potassium iodide is used. The mother 
liquor, on evaporation in a desiccator, deposits more of the 
salt, but the crystals have a different habit. 

.Analysis gave: 
K____ ______ 8·41 8'70 
Te _ _ _ _ _ _ _ _ _ 12'25 ] 2 '95 
I _____ . ____ 75'97 
H

2
0 _______ 3.57 

8'39 
12·30 
70'08 

Calculated for 
2KI. Tel •. 2H.O . 

7·81 
1~'48 

70'11 
3'00 

For the determination of water in this compound the crys­
tals were rapidly pressed on paper and immediately analyzed. 
It was found that the salt could be dehydrated at a tempera­
ture between 110°-115°, the resulting anhydrous salt being 
stable at that temperature. This was shown by an iodine 
determination in the residue. Analysis gave 78'78 per cent. 
of iodine, calculated for ~KI . Tel, 78'94. 

This salt is far more stable in the air than the corresponding 
bromide, but the crystals lose their luster in dry air, becoming 
dull black on account of a superficial efflorescence. 

Orystallography. 

The crystallization of the anhydrous alkali-tellurium halides 
is isometric. The chlorides were obtained in octahedrons with 
little or no modification, the bromides in combination of octa­
hedron and cube. The chlorides and bromides were measured 
and also proved to be isotropic by examination in polarized 
light. Of the anhydrous iodides, the rnbidium salt was the 
only one obtained in crystals, and these were too small to 
measure, but appeared under the microscope as combination of 
octahedron and cn be. They were so opaque that they could 
not. be tested in polarized light. 

The two hydrous salts, ~KBr. TeBr, . 2H.O and 2KI . Tel •. 
2H.O although analogous to each other in their composition, 
differ in crystallization. The bromide is orthorhombic as has 
been shown by Baker* also by Grailich and Lang in Rammels­
berg's Handbuch.t That the hydrous potassium tellurium 
bromide obtained in the present work i" identical with that 
described by the above authors is shown by measurements of 
the crystals. The crystallization of the salt 2Kl . Tel •. 2H.O is 

* Loc. cit. t Loc. cit. 
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monoclinic. Two different habits were observed; long prisms, 
developed in the direction of the clino axis were obtained 
from hot solutions (fig. 1). The mother liquor from these, on 
standing, gave shorter prisms in which the domes and clino­
pinacoids were wanting (fig. 2). 

1. 2. 

The forms observed were: 

m 110 
P 111 

cOOl 
bOlO 

The axial ratio is as follows: 

m m 

d 031 

a,' b,' c' '7047; 1; '5688 B = 100A 001 = 59° 7' 16" 

The crystals gave fair reflections of the signal on the 
goniometer. Measurements chosen as fundamental are indi­
cated by an asterisk. 

Calculated. Measured. 
?n",?n'If 110 A 110 62· 20' 62· 26' 
m" b 110 A 010 58· 50' 58· 50' * 
hAC OIOAOOl 90· 90· 
'In,.. c 110 A 001 63· 57' 63· f>7' * 
mAll 110A111 60° 42' 60· 42' * 
CAP 001 A III 55° 21' 55· 22' 
h~ d 010 A Oill 34° 20' 34° 25' 
bAp 010" 111 61°4,2'49" 61· 42' 30" 
m",m' 110 A 110 117· 40' 117° 33' 
cAm' 001,,110 116° 3' llGG 11' 

The crystals were too opaque for any optical examination. 
In conclnsion the author wishes to express his indebtedness, 

to Prof. H. L. Wells for valuable advice and for the interest 
that he has taken in this work, and to Prof. S. L. Penfield 
under whose direction the crystallography of these salts was 
in vestigated. 
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