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XVI. On n new Oxalaie of Chromium and Potash. By 
HENRY CROFT, Esp. 
Read February 15,1842. 

is well known that in 1830 Wilton Turner accidentally 1: iscovered a salt composed of oxalate of the oxide of chm- 
mium and oxalate of potash. Its curious optical properties 
have been examined by Brewster. Gregory also discovered 
the same salt independently, and proposed a much better me- 
thod for obtaining it than that used by Turner, which con- 
sisted in adding oxalic acid to a solution of bichromate of po- 
tash until effervescence ceased ; the solution became deep 
green or black, and on evaporation yielded beautiful crystals 
of the black salt. Gregory supposed it to consist of 3 equi- 
valents of oxalic acid, 2 of potash, 1 of oxide of chromium, 
and 6 of water. Its true composition, 3 (KO, C, 0,) + Cr, 0,, 
3 C,O, + 6 HO has been shown by Graham and Mitscher- 
lich, who have also prepared a number of salts similarly con- 
stituted. 

On attempting to prepare the black salt by Turner’s method 
I could never completely succeed, but obtained in its stead, 
when a very concentrated hot solution of the bichromate was 
employed, a red granular precipitate, which proved to be a 
new salt, and forms the subject of the present notice. 

Perhaps the best method of preparing it is that above de- 
scribed, viz. to employ IS concentrated a solution of the bichro- 
mate as possible, in which case the salt crystallizes out on 
cooling. The precipitated salt must be redissolved in a small 
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quantity of water and allowed to crystallize. I t  is however 
one of the most difficult salts to crystallize that is known : in 
nine cases out of ten i t  separates in the form of a somewhat 
granular bldsh gray powder, and it appears to be only under 
particular circumstances that it will crystallize well, which, 
however, I was not able to discover. I t  does not seem to 
crystallize any better by spontaneous evaporation than out of 
a very concentrated solution; it seems however to form more 
regularly in warm air, as in summer. The  best crystals are 
generally formed on the surface of the solutions : they are very 
minute, in the form of triangular plates; when the crystals 
form a mass at the bottom of the liquid the plates are thicker, 
but their form is indistinguishable. The salt is of a deep red 
colour by reflected as well as by transmitted light; the solu- 
tion is green, or even black (when concentrated) by reflected 
and red by transmitted light. The  solution when at  a 
boiling temperature remains red, as is seen best by candle- 
light: the same is the case with the solution of the black salt, 
which shows that the purple oxide of chromium contained in 
these salts is not converted by a boiling heat into its green 
modification; the purple oxide must, however, as is well known, 
be first brought into combination with the oxalic acid, for the 
black salt can never be obtained by dissolving green oxide of 
chromium in binoxalate of potash. 

A solution of caustic potash added to a solution of the red 
salt turns it bright green, but caiises no precipitate until boiled, 
when the greater part of the oxide of chroniiiim is thrown 
down. Carbonates of the alkalies partly change the colour 
in the same manner, but do not precipitate the oxide so readily. 
Ammonia causes no precipitate, nor does chloride of calcium, 
owing to tbe formation of Dingler's oxalate of chromium and 
lime ; when ammonia is added a green precipitate containing 
oxide of chromium is formed. 

This salt contains a larve quantity of water of crystalliza- 
tion, which can only be driven out by a strong heat, as is also 
the case with the black salt (Graham). I t  loses about 15-16 
per cent. at looo cent., and 19 per cent. at  YOOo cent. T h e  
last portions of water can only be driven out at 300° cent. 
Near this point the salt begins to be decomposed, and conse- 
quently the determination of the water is rendered somewhat 
difficult. per cent. 

0.9986 gramme of salt lost 0*2638 water = 26-42! 
0.748 1 8 . .  ... 0'1965 ... = 2697 
0.8971 ... ... 0-2532 ... = 28.22 

Mr, Croft on u new Oxalate of Chromium and Potash. 

The determinations of the oxide of chromium and the po- 
tash were performed in the following manner. The  salt was 
heated red-hot : in this opeattion great care must be taken, 
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for the salt possesses the curious property of decomposing 
with considerable violence (without explosion) into a green 
powder, which, unless the heat is applied very gradually, is 
forced out of the crucible, and the analysis is thus lost. When 
the temperature is raised gradually the crystals retain their 
form, but become of a bright dark green colour : as soon as 
the decomposition of the oxalates commences they fall into a 
light green pow+r, which when stronger heated becomes 
brown. In closed vessels carbonate of potash is formed; in 
open ones, when the heat is continued for a length of time, 
chromate is produced. This chromate must be extracted by 
water, reduced, and the oxide of chromium precipitated by 
ammonia : in this operation, however, it is better to evaporate 
the ammoniacal solution to dryness, as the ammonia always 
dissolves a small quantity of the oxide. This method is pre- 
ferable to that usually employed (Heinrich Rose's Analytical 
Chemistry) : the ammoniacal and potash salts must be dis- 
solved out, evaporated, the ammonia driven 06 and the potash 
determined either as chloride or by means of platinum. 

The oxalic acid may be determined by boiling the salt with 
sulphuric acid, as proposed by Prof. Graham. 

The salt being excessively difficult to crystallize, it seldom 
happens that a perfectly homogeneous substance can be ob- 
tained for analysis : h e  method of analysis is moreover some- 
what complicated, and consequently the analyses do not agree 
so perfectly as could be desired. 

Cr, 0, 21*80 21.83 23-11 22-05 21.10 24-11 
KO 13.18 13.11 12% 12-92 c,0, 37.00 36'98 40.89 

The water as obtained by other experiments, is 
H 0 26'42 26.27 28*22 

The most plausible formula is KO, C,  0, + Cr, 0,, 3 C, 0, 

I. 11. 111. IV. V. VI. 

+ 12HO.  
c,03 + 1811*50 38'098 
Cr,O, 1 1003'63 21'10'7 
K 0 1 589.92 12'405 
H O  12 1349'75 28-390 

4754*80 1 OO*OOO 
This differs from the black salt in containing one atom of 

basic oxalate instead of three. I t  may be said to be related 
to the black salt in the same way as metaphosphates are to 
phosphates. I t  is evident, therefore, that if' we add two atoms 
of oxalate of potash to one atom of the red salt, we ought 
to obtain the black salt, which is indeed the case. 
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2.37 gramnies of red salt were mixed with 1 *15 gr. of oxalate 
of potash (these are the atomic proportions), the solution 
boiled and evaporated, they yielded 3.119 grs. of the black 
salt in good crystals, and perfectly pure : according to theory 
it ought to have given 3.070. The weight of the black salt 
must be equal to that of the red salt, pZus two atoms of anhy- 
drous oxalate of potash, ininus six atoms of water. The 
agreement of the experiment with the calculation speaks for 
the correctness of the above formula, in which one might, 
perhaps, otherwise not place so much confidence. 

The constitution of this salt led me to consider the theory 
of its formation, and also that of the black salt, more particu- 
larly as in employing the known formula? for making the black 
salt I always obtained it mixed with other bodies. 

In forming the red salt from bichromate of potassa, 7 atoms 
of oxalic acid are required. K 0, 2 Cr 0, and 7 C, 0, = 
K 0, C, O3 +Cr, 03,s C, 0,and 3 C, O3 + 3 0, or 6 C 0,. 
On mixing the two substances in this proportion I obtained 
perfectly pure red salt. I t  is evident that seven atoms of ox- 
alic acid, either free or in combination with potash, must be 
used in making the black salt. None of the numbers in the 
formulae given for preparing the black salt agree with this. 

Dr. Gregory gives 190 parts bichromate of potash, 157*5 
parts crystallized oxalic acid, aiid 5 17 parts binoxalate of pot- 
ash; that is? one atom of the bichromate, two atoms oxalic 
acid, and three of binoxalate of potash ; on trying these num- 
bers I obtained a mixture of black salt with oxalate and chro- 
mate of potash. 

Prof. Graham proposes one part of bichromate, two of bi- 
noxalate, and two of crystallized oxalic acid. In these pro- 
portions a large quantity of chromate of potassa remains un- 
decomposed, which requires, if 19 grains bishromate, 23 grains 
binoxalate, and 16 grains crystallized oxalic acid be taken, 
exactly 36 grains of crystallized oxalic acid to effect its perfect 
decomposition, and making the whole quantity of oxalic acid 
52 grains. 

According to the formula which I would propose, there are 
required 

19 grains bichromate of potash 
23 ... oxalate of potash 
55 ... crystallized oxalic acid. 

If the salts be taken in these proportions, nothing but black 
salt is obtained; it is however better to evaporate the whole 
to dryness and then re-dissolve. 

I have not been able to obtain an intermediate salt, namely, 
2 K 0, C, O3 + Cr, O,, 3 C, 0,. This, if it exists, ought to 
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be produced fiom two atoms chromate of potash, and eight 
atoms oxalic acid : I obtained, however, oxalate of potash and 
red salt. 

A similar salt may probably exist wit,h oxide of iron, but 
it  does not crystallize. On dissolving sesquioxide of iron in 
quadroxalate of potash a solution is obtained, which dries to 
a brown gummy mass without traces of crystallization. 
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