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Rapid Analysis of some Coinage, Jewellery, Aluminium 
Bronze and Ternary Alloys by the Ring oven Technique 

By SHIB DAS BISWAS *) and ARUN K. DEY 

Abstract 
Schemes have been worked out for the quantitative separation and subsequent deter- 

mination of the constituents in a number of alloys containing -4u-cu, Cu-AI, Fe-Au 
and Fe-Cu--Bl by the ring oven techniqup. Gold is migrated to  the ring zone by extrac- 
tion with n-butanol a t  p H  = 1.5 and iron or copper with acctylacetone. Aluminium is 
moved to  the ring zone by acidified ethanol. 

Rings of Au, Cu, Fe and A1 are developed with suitable reagents and the 
intensities of several rings are compared with those in the standard scale by 
ring colorimetry. The amount of these ions and thereby the composition of 
the alloy may be obtained. The total time required for the analysis exclusive 
of the time required for the preparation of the standard scales does not 
require more than 30 minutes. 

I n  earlier communications1)2)3) from these laboratories, schemes for the 
analysis of various metal mixtures by the ring oven method have been des- 
cribed. The present paper describes suitable schemes for the analysis of a 
number of alloys containing Au, Cu, Fe and A1 in binary and ternary systems. 

Experimental 
A p p a r a t u s :  Wmsz’ring oven (National -1ppliitnces Co., U. S. A.)  n as used ns describ- 

ed earlier4). 

R e a g e n t s :  2% solution of benzidinc in acetic acid, 6% solution of pntmsiuni fcrro- 
cyanide, and 2% solution of aluminon with 5 ml of 40/, CH,COONH, were prepared. 

*) P r e s e n  t A d d r e s s: Department of Oral Biology (Biochemistry), University 
of Manitoba, Winnipeg-3, Mannitoba, Canada. 
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S a m p l e s  A n a l y s e d :  (a) Gold-Copper Alloy: (i) Coinage, (ii and iii) Jewellery alloys 
(tmo samples), (iv) dark redgold. (b) Gold-Iron Alloy: (i) Blue gold. (c )  Aluminium-Copper 
Alloy : (i) Lynite, body alloy, (ii) Aluininiuni bronze. (d) Copper-Aluminium-Iron Alloy : 
(i) Resistac, (ii) Ampco metal. 

Samplcs of alloys were from standard soiirces, but in eases where samples were not 
available, artificial mixtures were prepared by mixing the solutions in required proportions. 

Procedure:  Solutions of alloys were prepared by weighing the pieces 
of alloys directly and dissolving them separately in nitric acid or aquaregia. 
They were made upto known volumes and labelled. Each alloy solution was 
analysed by following schemes (Table 1 and 2). 

Tattle 1 
A n a l y s i s  of t h e  M i x t u r e  of G o ? d ,  Copper  o r  I r o n  a n d  A l u m i n i u m  

pH = 1.0-1.5 

Wash the spot with n-butanol 

~ ~~ ~ 

I 

1 1 
M i g r a t e d  i o n  Disc 

1st Ring 
Au ( TI1 ) 

Develop with 2y0 
benzidine in acetic acid: 

Blue colour 

Cu(I1) or Fe(TI1) and Al(l1I) 
Place the disc ov’sr a fresh filter 

paper and wash with acetylacetone 

~ __._ 

I 
M i g r a t e d  i o n  Disc 

2 lid Ring 
Cu(J1) or Fe(It1) 

Develop u ith 6% potassium ferrocyanide : 

Treat s ith acidified ethanol and wash 
several 1 iriies 

Blue for Fe(ll1) or chocolate forCu(1I) I 

M i g r a t e d  i o n  

3rd Ring 
AI(IT1) 

Develop with ‘lO/o solution of aluminon: Red 
rolour 

Cei l t re  

(Reject) 

Thc solution ot the alloy was spotted on the centre of marked circular paper (WH~TIYIAV 
S o .  1; ,i(J nini diameter) using a micropipette (ca. 1.5 Id), dried and separated as described 
&ibovt*. Grvcral test rings \\ere obtained x i th  varying number of drops of test solution. 



S. D. BISWAS and A. K. DEY, Rapid Analysis of Alloys by Ring oven Technique 139 

Coinage 
Jewellery 2, 

Jewellery l )  

Table 2 
A n a l y s i s  of t h e  M i x t u r e  of C o p p e r ,  A l u m i n i u m  a n d  I r o n  

9 0 
75 
82 

Treat the spot with XH,Cl and KH,OH and wash with wetylacetone (two washings! 
i 
I ~- 

M i g r a t e d  i o n  Disc  

1st ring Fe(OH), and Al(OH), 
Cu( 111) 

Dovelop \+it11 5% potassiurn ferrocganide: 
Treat with 6% solution of K;a,CO, and place 
ovrr a fresh filter paper. Wash ni th  ethanol 

Chocolate colonr (307/,) 

I 
M i g r a t e d  i o n  Disp  

2nd Ring &(OH), 
Al(II1) 

Dcvelop with 20/, aluminon: Red colour 
Treat the spot with doilute HCI and wash 

with ethanol 

I 
1 ~~ 1 - ~~ 

M i g r a t e d  i o n  C e n t r e  

3rd King (Rejrct) 
Fe(II1) 

Develop -i\.ith 59/, potassium ferrocyanide: 
Blue colonr 

Table 3 
D e t e r m i n a t i o n  of t h e  C o m p o s i t i o n  of Al loys  b y  I t i n g  Color imet rg  

I :h Composition of Alloys 
Allov ! Theoretical 

c Ll A1 
~ 

87 
7 1  
83 
XJ 
- 

- 
Fe 
2.5 

8 
Fe 
26 

Pound 

c u  A1 
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Standard rings of Au, Cu, Fe and 81 were prepared with varying number of drops using the 
same inicropipctte for obtaining rings of varying concentrations to  match with the test 
rings5). The results are summarised in table 3. 

The authors are thankful to the Council of Scientific and Industrial 
Research, NewDelhi, for supporting the work and for the award of a research 
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5) H. JVmsz,  l\.lirroanalysi~ by Ring Oven Tecliniqiie, Pergarlion Press, London (l!H<l). 
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