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ON THE ESTIMATiON O F  POTASH.* 

BY THOMAS s. GLADDISG, PH. n. 

The standaid method of estimating potash consists i n  evaporat- 
ing the solution, which must contain the potash in the form of 
chloride, with excess of PtCI, solution, nearly to dryness, washing 
the residue with strong alcohol, and weighing as K,PtCl,. A 
strongly advocated modification of the above is the method of 
Tatlock, the main feature of which is a preliminary washing with 
2 or 3 c. c. of a strong platinum solution and final washing with 
alcohol. This method has the great advantage of estimating 
potash directly, whether in the form of chloride, sulphate, or 
nitrate. 

Tn all the published experiments on the.standard method we find 
a tendency to high results. Even when chemically pure KCI and 
NaCl are used without a mixture of other salts, and when the platinum 
solution has been refined to the utmost purity, this tendency to ex- 
cess is recognized. Thus Fresenius, in order to  insure removal 
of all NaCl after washing with alcohol, recommends washing 
with a few c. c. of water and recovery of any dissolved potash 
salt from the washings. The committee of the British Association 
finds that in  case the platinum solution is in large excess the results 
are 5 to 6 per cent. too high, and this even when chemically 
pure KCl alone is employed. I t  is manifest that i n  many cases of 
commercial analyses where the contents of potash are unknown this 
large excew and consequent error cannot be avoided. 

Again, it  has been found that even when the platinum solution 
gives, in a blank experiment, a residue perfectly soluble in alcohol, it 
may, from presence of certain impurities, give results far too high 
when working with chemically pure KCI. When, then, to the 
above considerations we add the conditions under which the pro- 
cess is used in commercial analysis, especially in fertilizer work, 
and the difficulty of removing all sulphuric acid, nitric acid, organic 
matter, lime, salts, etc., and obtaining a solutioii containing nothing 
but pure KC1 and NaCl, the greater tendency to error is at  once 
evident. 

'Reprinted from the Proceeding8 of the Association of Ofecinl Agricultural Chemists, Sept. 
1 and 2. 1885. 
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On the other hand, the fact that in Tatlock's method the potash 
can be estimated directly without removal of sulphuric or nitrio 
acids is a etrong argument in favor of its use, and mere it not 
for the one objection-that there is a loss varying from 0 to 
.5 per cent.-we should certainly prefer it to  the standard 
method. 

The labor and great care required to make an accurate potash 
estimation by the standard method in fertilizer analysis has led 
t o  an examination of a method proposed by Lido,* which seems t o  
possess all the advantages of Tatlock's method, and at  the same 
time to be free from a tendenoy to low results. 

Lindo made 10 analyses of a mixture of KC1 with 26 per cent. 
MgSO, and 10 per cent. NaCl. This mixture was evaporated 
with excess of platinum solution and the precipitate washed 
thoroughly with alcohol as usual, until all platinum salts except 
the potash salt has been removed. A half saturated water solution 
of NH,C1 was Rhaken in a bottle with K,PtCI, till saturated with 
the latter. This salt is veryslightly soluble in the NH,CI solntion 
and only a trifling amount is taken up, This solution was used t o  
dissolve out any Na,SO, or sodium chloride from the precipitate. 
A final washing with alcohol removed all NH,Cl, and the Goooh 
crucible contained only pure K,PtCl,. His results were as fol- 
lows : 

KCl taken. 

0. 46289 
0. 409'16 
0. 42510 
0. 41477 
0. 45149 
0. 43252 
0. 44488 
0. 48679 
0. 48062 
0. 41726 

I 
1. 5148 
1. 3404 
1. 3920 
1. 3597 
1.. 4797 
1. 5805 
1. 4552 
1. 4244 
1. 4050 
1. 5649 

100. 11 
loo. 02 
100. 07 
100. 18 
100. 16 
loo. 10 
99. 9c 
99. 66 
99. 71 
99. 96 

1 99. 99 

This proposed method was submitted to the following investiga- 
tion : 

~~ ~ ~ ~~ 

* Chemical News, xliv., p. 180, note. 
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Chemically pure KC1 was obtained by recrystallizing chemically 
pure KCIO,, and fusing to  convert it to KCJ. 0.25835 grms., of 
this KC1 gave 0.4967 grms. AgCl, equal to 0.25836 grrns. KCI. 
5 c. c. of the platinum solution employed evaporsted t o  dryness, 
dissolved perfectly in 90 per cent. alcohol. A solution of KCI in 
water was now made. By weighing this solution, the KC1 em- 
ployed in all subsequent experiments was very accurately deter- 
mined. Using KCl alone, Lindo's method gave the following 
results : 

, KCl taken, Of precipi- 1 KClobtained. tate. 

1 (1). -. -0. 24618 0. 80650 ' 100. 11% 
(2)- - - -0. 12702 0. 41770 100. 06% 

~ (3). . - -0, 12395 0. 40550 99. 98% 

These analyses show that there is no tendency to loss by this 
method. 

To test the method applied to the estimation of potash in the form 
of sulphate, chemically pure K,SO, was employed, using an excess 
of platinum solution and several c. e. of HC1. The results were as 
follows : 

___ 
';K,SO, taken 1 Weight tate. Of prrc'pl- KISO, obtained 1 
I ' ( l ) - - - - O .  12539 

(2). - - -0. 1322s 
(3). - - -0. 49785 I 

, 
0. 8580 100. 95% 
9. 3790 , 102. 81% 1 
I. 4148 101. 45% I 

These results show that with HCI alone added the ppt is not pure 
K,PtCI,. I t  may be that the presence of free H,SO, causes the 
error. To test this an amount of NaCl about equal to the K,SO, 
was added in the following experiments, thus avoiding presence of 
free H,SO, : 

1 K&O, taken. 1 Weight t:'e.P'eciPi- I K,SO, obtained-1 

, 
(1)- - -0. 134977 0. 3782 
(2)---0. 121427 1 0. 3415 

0. 3429 (3)- - -0. 182500 1 
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The method was now applied to the estimationof potash in super- 
phosphate, nsing the following mixture : TO GO parts of an acid 
phosphate were added 10 parts each of the following salts : NaNO,, 
NnCI, MgSO, and (NH4)%SO4. A blank experiment, using 1 grm. 
of this mixture, gave 0.08 per cent. potash. This amount was de- 
ducted i n  subsequent experiments. 

1 grm. +0.0'1484 grm. KCI, containing 0.0478 
grm. K,O, gave 0.2464grm. K,PtCI,. Taken, 4.78 per cent.; ob- 
tained, 4-75 per cent. 

Expeyl'iment 2 : 1 grm.+0.02748 grm. K,SO,, containing 0.01 485 
gym. K,O, gave 0.01486 grm. K,O ; taken, 1.485 per cent. ; ob- 
tained, 1.486 per cent. 

A second mixture, which was received from Dr. E. H. Jen- 
kins, and which contained 12.62 per cent. K,O by composition, 
gave hy this method 12.61 pei. cent., 12.56 per cent., 12.63 per 
cent. 

These very satisfactory results as regards accuracy, taken in con- 
nection with the far easier manipulation, have led to the adoption 
of the following scheme for the estimation of potash in fer- 
tilizers : 

(1) Sul?erpho~phwtes.-Boil 10 grms. of the fertilizer with 300 c. 
C. of water for ten minutes. Cool the solution, add ammonia in 
slight excess, thus precipitating all phosphate of lime, oxide of iron, 
and alumina, etc., make up to 500 c. c., mix thoroughly, and filter 
through a dry filter ; take 50 c. c., corresponding to 1 grm., evapor- 
ate nearly to dryness, add 1 c. c. of dilute H,S04 (1 to l), and 
evaporate to dryness and ignite to whiteness. As all the potash is 
in form of sulphate, no loss need be apprehended by volatilization 
of potash, and afull red heat must be used until the residue is per- 
fectly white. This residue is dissolved in hot water plus a few drops 
of HCI ; 1 c. c. of a solution of pure NaCl (containing 20 grms. NaCl 
to  the litre) and an excess of platinum solution (2 c. c.) are now 
added, and the whole evaporated as usual. The precipitate is 
washed thoroughly with alcohol by decantation and on filter, as 
usual. The washing should be eontinued even after the filtrate is 
colorless. Ten c. c. of the NH,C1 solution prepared as above are 
now run through the filter. These 10 c. c. will contain the bulk of 
the impurities, and are thrown away. A fresh portion of 10 e. c. 
NH,CI is now run through the filter several times (5 or 6). The 

Experiment 1 : 
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filter is then washed thoroughly with chemically pure alcohol, dried, 
and weighed as usual. The platinum solution used contains 1 grm. 
metallic platinum in every 10 e. c. 

( 2 )  Muriates ofpotush.-In the analysis of these salts an 
aliquot portion containing 0.500 grm. is evaporated with 10 c. e. 
platinum solution plus a few drops of HCI, and washrd as be- 
fore. 

(3) Aukhate of potash, kainite, etc.-In the analysis of these 
salts an aliquot portion containing 0.500 grm. is taken, 0.250 grm. 
of NaCl added, plus a few drops of HCI, and the whole evaporated 
with 15 c. o. platinum solution. In this case special care must be 
taken, in the washing with alcohol, to  remove all the double chloride 
of platinum and sodium. The washing should be continued for 
some time after the filtrate is colorless. 25 c. c. of the PU”,C1 so- 
lution are employed instead of 10 c. e., and the second 25 c. c. 
poured through at least six times to remore all sulphates and 
chlorides. 

A single experiment attempting to estimate potash directly in ni- 
trate of potash did not yield satisfactory results. In such cases it 
may be necessary to first evaporate to dryness with HCI and then 
proceed as in analysis of muriates. 
To test the solubility of K,PtCl, in the NH,CI solution prepared 

as above, 3.13 grms. of finely pulverized K,PtCl, were digested 
with 200 c. c. of the NH,CI solution and filtered through a Gooch 
crucible. 

Wherever the standard method of estimating potash is employed, 
the washing of the precipitate of K,PtCl, with the NH,C1 so- 
lution would undoubtedly be a valuable addition to the present 
process. 

To prepare the washing solution of NH,CL, place in a bottle 600 
c. c. €&O, 100 grms. NH,CI ; shake till dissolved. Now pulverize 
5 or 10 grms. of K,PtCl,, put in the bottle, and shake a t  intervals 
for six or eight hours j let settle over night ; then filter off liquid 
into a second bottle. The first bottle is then ready for a prepars- 
tion of a fresh supply when needed. 

Wash finally with alcohol, dry, and weigh as usual, 

The loss was found to be 0,0002 grm. 


