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Ursinus College L i b r a r y , 
/ URSINJSIANA COLLECTION 

Class 0 Box C^U^,-l 

SPECTROSCOPIC AND QUANTITATIVE DETERIiillNATION 
OF PLATINUM 

This i s a t h e s i s submitted I n p a r t i a l f u l f i l l m e n t of 
the requirements f o r department honors i n Chemistry. 



SPECTROSCOPIC METHOD 

The f i r s t method we used was the spectroscopic a n a l y s i s 
o4» p l a t i n u m so t h a t we may a s c e r t a i n whethet? i t I s j . e a l l y 

p r e s e n t o r not, and t h u s i f p r e s e n t by q u a n t i t a t i v e methods 

thd e x a c t a-o-mts may he found. 

•"he equipment used f o r t h i s a n a l y s i s c o n s i s t e d of: a 

spark c o l l I n t o which we oasEed t e n v o l t s , two samoles of 

our unknown which a p p r o x i m a t e l y weig'.ed .O^gms. were pounded 

I n t o t h i n d i s c s and i n s e r t e d i n t o two clamps so t h a t a 

sp a r k could jump between them, and a t y p i c a l s p e c t r o s c o p e 

s e t up so t h a t t h i s s o a rk could he viewed. 

Many methods may be used i n the seeking or platinum l i n e s 
and two methods were t r i e d . The f i r s t using mercury as a 
standard and thus by ri n d i n g the angle l i g h t i s bent by bhe 
l i n e s of wavelength 4 0 4 6 . 5 6 , 4 3 5 8 . 3 4 , and 5 4 6 0 . 7 3 , p l o t a 
graph and thus the wavelength of any other l i n e may be found 
merely by i t ' s angle of d e v i a t i o n from a s t r a i g h t beam of i l 
light.These degrees are then plotted on the graph where they 
I n t e r s e c t the mercury graph,that i s t h e i r wavelength.(an 
example i s shown immediately below^. 
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The method we discussed above however i s not e n t i r e l y 
s a t i s f a c t o r y because of the inaccuracy both i n reading 
the degree of d e v i a t i o n and i n compiling the graph, so 
i n s t e a d of adhering s t r i c t l y to t h i s method the photp-
graphlc method was also used. 

The f i r s t p i c t u r e s taken were of the spectrum of the 
unknown metals at 52° 42' , and 54*48. ihen at the exact 
same degrees two p i c t u r e s were taken using platinum 
i n s t e a d of our unknown. Ifte then compared these p i c t u r e s 
and found a marked s i m i l a r i t y i n the l o c a t i o n s of the 
l i n e s . 

As a confirmatory t e s t we used one electrode of 
platinum and one of our unknown metal. These l i n e s 
because of t h e i r exact l o c a t i o n met p e r f e c t l y and thus 
we can conclude platinum to be present.( photos below ) 

unknown 

known 

unkown 

known 

c r o s s h a i r s at 52*42 Cr o s s h a i r s at 54° 4 8 ' 



Top eiectrocle 
of platinum 
bottom of 
unknown. 

I n the photographic work T r i X Panchromatic f i l m was 
used w i t h a twenty minute exposure and a four to f i v e 
minute developing period. 

QUANTITATIVE METHOD 
We f i r s t used the method set f o r t h by H. U i l c h r i s t , ^ 

however i t was modified according to our needs, ihe 
procedure was then the following.The unknown which was 
obtained as p e l l e t s was washed i n d i l u t e hydrochloric, 
poundddinto t h i n d i s c s , dried and weighed. They were 
then placed i n t o aqua r e g i a and placed on a steam bath. 
With the exception of s i l v e r , which separates as the 
in s o l u b l e c h l o r i d e , and of iridium,which separates as 
metal, a l l the co n s t i t u e n t s of the unknown pass i n t o 
solution.The s i l v e r c h loride was broken up from time 

1 
to time to insure complete d i s i n t e g r a t i o n . 

When decomposition of' the unknown was complete the 
so l u t i o n was d i l u t e d to a volume of IpO to 200cc. and 
allowed to stand on the steam bath f o r about one hour 
and thehset aside to cool. F i l t e r , wash and weigh the 
residue as s i l v e r c h l o r i d e and i f i r i d i u m i s possibly p->e%eNt 

d i s s o l v e the p r e c i p i t a t e i n hot d i l u t e d ammonium hydroxide, 
f i l t e r o f f any residue ( i r i d i u m ) , t h e n r e p r e c i p i t a t e s i l v e r 



by making the f i l t r a t e a c i d witn n i t r i c a c i d , f i l t e r , 
dry and weigh residue as s i l v e r c h l o r i d e . 

The o r i g i n a l f i l t r a t e obtained from the decomposition 
of our sample was n e u t r a l i z e d with sodium hydroxide 
to the red-orange end point of thymol blue(about 1.5)• 
Heat the s o l u t i o n to b o i l i n g and add to i t lOml. of 
a f i l t e r e d EO percent s o l u t i o n of sodium n i t r i t e . B o i l 
the s o l u t i o n f o r 2or 3 minutes to coagulate the 
p r e c i p i t a t e d gold. Again n e u t r a l i z e to tne red-orange 
end ooint of thymol blue.. 

Add 20ral. of the n i t r i t e reagent end then n e u t r a l i z e 
the hot constantly s t i r r e d s o l u t i o n "by adding dropwise 
a d i l u t e d s o l u t i o n of sodium hydroxide u n t i l the alk : a l i n l t y 
reaches that which cowresponds to a f a i n t blue c o l o r of 
thymol b l u e , B o i l the s o l u t i o n f o r f i v e minutes,again 
taking care t h a t the s o l u t i o n does not bump. Under these 
conditions gold,indium,copper,zinc,andnickle w i l l be 
q u a n t i t a t i v e l y p r e c i p i t a t e d . 

The f i l t r a t e from the above procedure w i l l contain 
any platinum which may be present. I n order to p r e c i p i t a t e 
t h i s platinum the f i l t r a t e was boiled down wi t h hydrochloric 
a c i d , the a c i d i t y regulated to .3N and hydrogen s u l f i d e 
passed into t h i s s o l u t i o n . The platinum w i l l come down 
as the s u l f i d e . 

V i i t h the unknown we used however therewas such a small 
amount that i t could not r e a l l y be considered as conclusive 
proof of i t ' s presence. 



The method o u t l i n e d by bcott^'was a l i t t l e more 
s i m p l i f i e d however no more accurate. I t proceeds as 
follows.The samples were weighed d i s s o l v e d i n d i l u t e 
n i t r i c acid and the residue f i l t e r e d off.The residue 
w i l l contain platinum and gold i f present. 

The residue was then taken dissolved i n aqua r e g i a , 
and f i n a l l y the n i t r i c a c i d was removed by evaporation 
and additions of small amounts of hydrochloric a c i d . 
Then i t was f u r t h e r d i l u t e d with water and f i l t e r e d to 
remove any s i l v e r c h loride which may be present. 

we then passed s u l f u r dioxide through the f i l t r a t e 
to reduce any gold or palladium which may be present. 
Fife then f i l t e r e d i t again and then added I 5 c c . of 
s u l f u r i c a c i d to the f i l t r a t e , e v a p o r a t e d by heating 
j u s t to the point of heavy ..fuming and then cooled. 
This s o l u t i o n was thewdiluted to 200cc.with water 
and b o i l e d f o r s e v e r a l minutes. The s o l u t i o n was 
then f i l t e r e d , r e m o v i n g a l l of the p r e c i p i t a t e d gold 
and lead sulphate,however t h i s was not necessary with 
our samples because of the absence of these metal. 

The s o l u t i o n was then heated and hydrogen s u l f i d e 
passed i n t o i t and t h i s should p r e c i p i t a t e the 
s u l f i d e s of platinum and palladium. The unknown analyze d 
obviously contained only t r a c e s of. platinum,because we 
obtalined only a v e r y s l i g h t p r e c i p i t a t e of dubious 
nature which showed platinum to be present i n amounts 
of l e s s than one percent. 



SUMMARY 
In the photographic work which we have Included i n 

t h i s paper the proois were presented,because of t h e i r 
more v i s i b l e nature, however the negatives are v a s t l y 
superior i n being much more d e t a i l e d and confirmatory. 
Also by not inc l u d i n g the negatives th»y may be kept 
i n a l e s s perishable s t a t e . 

I t may also be or i n t e r e s t to note t h a t our unknown 
sample was obtained from deposits i n Montgomery County 
by an Ursinus alumnus. These samples which we received 
from him contained about 8O/0 s i l v e r . 
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