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NOTES ON THE DETERMINATION OF SULPHUR IN 
PIQ IRON. 

BY M. J, MOORE 

Rece ived August 4, 1899. 

MUCH has been said regarding the inaccuracy of the volu
metric method for the determination of sulphur in pig 

iron, and many good reasons too well-known to mention here, 
have been given by way of explanation. I will refer, however, 
to one article by Phillips2 which illumines some of the dark 
places admirably. 

The writer is not aware that any mention has ever been made 
that physical treatment was responsible for a great portion of 
the error, such treatment of course, changing the chemical 
composition of the iron. It is the practice of nearly all if not 
all, steel and furnace plants to pour the molten metal into water, 
this being called a '' shot sample.'' The shot thus formed are 
taken to the laboratory and crushed in a steel mortar and passed 

1 It was found that the pyrogallic acid was exhausted; hence this discrepancy. 
2 This Journal, 17, 891. 
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through a sixty or eighty mesh sieve, the powder being sub
sequently analyzed for silicon and sulphur. 

I was brought face to face with the sulphur problem some 
little time ago and in order that the reader may appreciate my 
plight some explanation will be necessary. 

We were called upon to take samples every hour from the 
cupolas and mixer, analysis being made for silicon and sulphur 
on each test continuously for the twelve hours. Our practice at 
this time was to catch a small test in a sand mold, but it was 
found necessary to change the mode of sampling because the 
cupola test was nearly always too hard to drill owing to low 
silicon and high sulphur which rendered the metal white. The 
mixer tests, however, could be drilled without any trouble. In 
order to get around this difficulty we caught shot samples from 
the cupolas but still continued sampling from the mixer in the 
old way. Continuing this for twenty-four hours and comparing 
results it was found that the mixer samples carried more sulphur, 
apparently, than the cupola samples when the reverse should 
have been the case especially when low sulphur furnace metal 
was charged into the mixer. So in order to get comparative 
results shot samples were caught at the mixer. The next 
problem that presented itself was to find why there was such an 
apparent increase of sulphur from the mixer metal to the steel. 

To ascertain if there was any difference in sulphur when 
simply the volumetric method was used, between a drilled 
sample and a shot sample, samples were caught from the mixer 
ladle while the metal was being poured into the converter, A 
portion of the metal was poured into water and the balance into 
a sand mold. The shot samples were reduced in the usual 
manner and passed through an eighty mesh sieve and the sand 
samples were drilled. Determinations for sulphur were made 
on each, both by the volumetric and gravimetric methods, the 
latter method according to Blair's " Analysis of Iron and Steel." 
The results are given herewith : 
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Analysis of mixer metal for sulphur, showing that the volumetric method 

does not give all the sulphur, and that the error is greater in shot samples 

than in drilled samples. 
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Referring to the mean results we find in column 1 the dif
ference by the volumetric method to be 0.018. This is enough 
to condemn the practice of taking shot samples. 

In column 2 the total sulphur by the gravimetric method 
is practically the same in each case. In column 3 one 
exceeds the other by 0.017. ^11 column 4 the residual sulphur 
in each case is practically the same and in column 6 we see 
that all the sulphur under shot samples has been accounted 
for except 0.023 P e r cent., while under sand samples we are 
obliged to account for but 0.005 P e r cent. Or, in one case there 
is an actual loss of 23.95 per cent., while in the other but a trifle 
over five per cent. 

The results herein given I consider conservative as both 
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Messrs. Blair and Dudley have pointed out that all the su lphur 
is not oxidized by the aqua regia method. T h e writer feels that 
too much stress cannot be brought to bear on the sulphur 
question in pig iron as no concordant results can be brought 
about from the pig iron to the steel. 

One of the prominent eastern mills, to account for the error, 
uses a factor which is far ahead of report ing ioo per 
cent, of the results wrong as is the case with the evolution 
method. In conclusion, the writer earnestly invites any criticism 
if he has made misstatements. H i s motive has only been to 
help along the science. 

Note.—Since writing the above more exper iment ing along 
this line with iron low in sulphur , say No. i Bessemer, has 
brought out the fact that the error between the gravimetric 
and volumetric methods is not so apparent unti l about a No . 2 
grade is reached. 

[CONTRIBUTION FROM THE CHEMICAL LABORATORY OF THE PENNSYL
VANIA STATE COLLEGE AGRICULTURAL EXPERIMENT STATION.] 

A CONTRIBUTION TO THE CHEMISTRY OF BUTTER-FAT. 

BY C. A. BROWNE, J R . 

Received August 2, 1899. 

HI. THE CHEMISTRY OF RANCIDITY IN BUTTER-FAT. 

TH E phenomena at tending the development of rancidity in 
fats have at tracted the at tention of chemists for many 

y e a r s ; even before the beginning of the present century, ere 
Chevreul had begun his classical " recherches chimiques sur les 
corps g r a s , " and when the chemical constitution of fats was still 
unknown, it had been surmised that the physical changes which 
oils and fats underwent on long keeping were simply the results 
of ox ida t ion ; and this is the view most generally accepted at 
the present t ime, notwiths tanding the fact that many eminent 
chemists in the past have sought to explain the development of 
rancidity in other ways. 

From the very complexity of its composition we would suppose 
butter-fat to be a ra ther unstable body ; if butter-fat is sealed up 
and preserved in a cold, dark place, it will retain its normal 
character and appearance for many months, but if kept in a 


