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The increasing use of organic compounds in 

the chemical laboratory as analytical reagents has led to 

the discovery of many new organic compounds and the adoption 

of simpler methods of analysis. .Among the recent organic 

compounds to prove itself of value in various complicated 

separations in the analytical laboratory is the compound · 

called "cupferron". 

"Cupferron" is the trade name given to the ammonium 

salt of nitrosophenylhydroxylamine (C6H5.N.NO.ONH4 ). 

The writer prepared cupferron from nitrobenzene by 

Mr.n.R.Kasanof's method as set forth in Volume 12(1920), 799 

of The Journal of Industrial and Engin~ering Chemistry. The 

method used was as follows: sixty grams of nitrobenzene were 

thoroughly emulsified by vigorous stirring in 700 cc. of 

water, oontaining 30 grams of ammonium chloride, in a wide-

mouthed beaker of 2 liters capacity. Eighty grams of zinc 
-

dust were amalgamated with a 2-per-cent solution of mercurous 

nitrate, acidified with a few cc. of nitric acid. After 

stirring this mixture for a few minutes the zinc dust was 

permitted to settle and the supernatant liquid was poured off. 

The zinc dust was then washed with water, under suction, until 

free from acid, and it was then introduced without drying, a 

small portion at a time, to the nitrobenzene emulsion. The 
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emulsion was stirred vigorously throughout. The temperature 

tended to rise after each introduction of the zinc-dust paste 

but was kept at about 16° C. by the introduction of chipped 

ice. All the zinc-dust paste was added within one hour, and 

the volume of liquid in the jar had increased. to a little 

more than a liter, from the ice introduced. After complete 
-reduction, the zinc hydroxide was filtered off with suction, 

the filtrate was cooled to o° C., and sodium chloride in an 

amount calculated to saturate the volume of filtrate was added. 

A voluminous precip itate of phenylhydroxylamine was soon 

thrown down, which, after standing for fifteen minutes, was 

filtered off with suction and pressed well between filter 

paper. (Caution: l?henylhydroxylamine is a violent skin 

poison. Alcohol ~e the best remedial application.) 

The slightly damp phenylhydroxylamine was dissolved 
- - I 

in 500 cc. of ether and allowed to stand over night in a closed 

flask in contact with fused calcium chloride. The ethereal 

solution was filtered through filter paper, cooled to o° C., 

and saturated with dry ammonia gas, prepared by gently warming 

strong ammonium. hydroxide and drying the gas evolved by 

passing it through two drying bottles packed with sticks of 

sodium hydroxide. To the resulting ethereal solution of the 

ammonium. salt, 60 grams of cold, freshly distilled amyl nitrite 

was now added all at once. The vessel became filled with 

crystals of cupferron and the temperature rose considerably. 
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The p·recipitate was filtered under suction, washed with 
- -a little ether, and spread on a tilter in a ClCOl place to 

dry. An excellent yield was obtained and the salt was 

preserved in a wide-mouthed, glass-stoppered bottle, in 

whioh a lump of ammonium carbonate was suspended by a 

cord. 

Cupf~~ron has been used successfully to 

separate iron from the following metals: copper, manganese, 

zino, chromium, cobalt, aluminum, and phosphorus. It has 

also p~oved of value in many other separations, such as: 

titanium from aluminum, phosphorus, and chromium. 

The writer performed a series of experiments to 

determine whether it .would be possible to precipitate iron 

from a solution containing aluminum and phosphorus. After 

performing many tests and using varying proportions of 

aluminum and phosphorus with different strengths of the 

mineral acids, the fact was demonstrated that iron could be 

OOJIJ.l>~etely p~eoipitated from aluminum and phosphorus under 

certain conditions. In fact, if reliable results are. to be 

obtained, there are many points to observe when using the 

reagent. The most important ones are given below: 

J 

1. In iron determinations, the iron must be in the ferrio 

state. 

2. A 2 to 6 per cent water solution of oupferron seems 

to give the best results. 
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3. The solution of cupferron will keep in a cool, 

dark place for about two weeks. 

4. The solution to which the reagent is added must be 

cool to prevent decomposition of the cupferron into , benzene 

and other organic compounds. 

5. Often a colloidal precipitate is obtained and the 

addition of a known quantity of paper pulp will drag doWl'l 

the precipitate. 

6. Continuous stirring (preferably with a mechanical 

st i rrer) during precipitation is essential. 

7. Iron precipitates can be washed with dilute mineral 

acids, ammonium hydroxide, and water. 

8. Great care must be exercised in burning the 

precipitates, or excessive volatilization of the reagent 

may carry off small quantities of iron. 

9. In every case iron precipitates are ignited to the 

oxides. 

The advantage of the cupf erron method in 

determining iron in certain group separations, such as iron 

from aluminum and phosphorus, lies in the fact t~t it is 

quicker than the' methods most commonly used. The accuracy 

of the method is shown i n Table I. 
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Table 

P20! Use 
G. 

.0102 

I 

Al203 
Used 

G • 

• 1206 

Weight of 
ignited 
oxide 1 G. 

Table II shows equal accuracy, but with the · 

use of hydrochloric acid and tartaric acid. 

Fe 20 5 · 
Taken 

G. 

• 1016 

Weight of 
ignited 
oxide 1 G. 

• 1024 -

but with 

.1016 

lbror 
G. 

+.0013 

HCl 
Used 

Ce. 

15 

:Error 
G • 

+.0008 

Table III 

the use of 

lDTO 
Use! 

Co. · 

Vol. 
Solution 

Co. 

600 

Table II 

Tartaric P205 
acid Used 

G • G. 

l.O .1021 

Vol. 
Solution · 

Co. 

500 

is not as accurate 

nitric acid. 

Table III 

1.0240 2.3050 

as 

Al203 
Used 

G. 

.8204 

tables I and 

Weight ot 
ignited 
oxide 1 G. 

II, 



-6-

From the above data it is seen that the 

method is not as accurate as most volumetric methods, but 

it avoids the tedious separations of these elements and 
-is a much quicker method. However, with reasonable 

precautions, accuracy can be obtained which will s~it 
-all ordinary needs. 

Another use to which the writer put cupferron 
-was that of determining iron and copper in monel metal. 

The iron a.nd copper were preci pitat;d ~from. acid 
- -solution, filtered, and the copper dissolved out of 

the iron precipitate by ammonium hydroxide. The copper 
-was then re-prec ipitated, filtered, and ignited to the 

~ -
oxide. This proved to be a very accurate and rapid 

method• and one Wn.ich should be in use in every · chemical 

laboratory. 

Since, just recently we have seen cupferron 

as well as other organic compounds used to determine a 

particular variety of substances, among which might be 

;entioned dUllethylgle>xime, '. 1USed for the d'£erminat ion of 

nickel, who knows but what there is, if we could but 

discover it , an organic compound for every metal which 
-would prec ipitate that parti cular netal from nearly all 

-the other elements . 
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