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JAPANESE INDUSTRIAL STANDARD J I S  

Methods f o r  Determination of Copper H 1657-1985 
i n  Zirconium and Zirconium Alloys 

1. Scope 

This  Japanese I n d u s t r i a l  Standard s p e c i f i e s  t h e  methods f o r  de te rmina t ion  
of copper i n  zirconium and zirconium alloys. 

2 .  General Matters 

General matters common t o  a n a l y s i s  method s h a l l  be i n  accordance wi th  
J I S  H 1650. 

3 .  C l a s s i f i c a t i o n  of Methods 

The de termina t ion  method of copper s h a l l  be i n  accordance wi th  one of 
t h e  fol lowing methods: 

(1) Ion-exchange s e p a r a t i o n  atmoic abso rp t ion  method Th i s  method a p p l i e s  
t o  t h e  sample of 0.0002 % o r  more i n  copper con ten t .  

(2)  Ex t r ac t ion  sepa ra t ion  atomic absorp t ion  method This  method - app l i e s  
t o  t h e  sample of 0.0002 % o r  more i n  copper conten t .  

(3 )  Diethyldi thiocarbamic a c i d  absorpt iometry This  method a p p l i e s  t o  
t h e  method of 0.002 % o r  more i n  copper con ten t .  

~~ 

Applicable  Standard: 

J I S  H 1650-General Rules f o r  Chemical.Analysis of Zirconium and 
Zirconium Alloys 
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2 
H 1657-1985 

4 .  Ion-Exchange Separa t ion  Atomic Absorption Method 

4 . 1  Summary A sample . i s  decomposed wi th  hydro f luo r i c  a c i d  and n i t r i c  
a c i d  and copper is adsorbed by pass ing  i t  through t h e  column of ion-exchange. 
Then, zirconium is  l e t  t o  flow ou t .  The copper is e l u t e d  wi th  hydrochlor ic  
a c i d ,  added wi th  n i t r i c  a c i d  and p e r c h l o r i c  a c i d  and organic  matters are 
decomposed by evaporat ion t o  dryness .  The rea f t e r ,  t h e  r e s i d u e  is  d isso lved  
wi th  n i t r i c  a c i d  and t h e  absorbance of copper i s  measured by us ing  an atomic 
abso rp t ion  photometer. 

4 . 2  Reagents The r eagen t s  s h a l l  be as fol lows:  

(1) Hydrochloric a c i d  ( 1  i - 2 ,  1 -4-120) 

( 2 )  N i t r i c  a c i d  

( 3 )  Ni t r i c  a c i d  (i +i) 

( 4 )  Hydrofluoric  a c i d  ( l + ' l ,  1 + 9 ,  1 + 2 5 )  S t o r e  i n  a polye thylene  
con ta ine r  

( 5 )  Perch lo r i c  a c i d  ( 6 0  %) 

( 6 )  Standard copper s o l u t i o n  (lOpgCu/ml) Weigh ou t  0.100 g of copper 
( 9 9 . 9  % min.) ,  add 10 m l  of n i t r i c  a c i d  (1+1) and decompose by 
hea t ing .  Af t e r  cool ing  t o  ord inary  temperature ,  t r a n s f e r  i n t o  
a measuring f l a s k  of 1000 m l  and d i l u t e  up t o  t h e  marked l i n e  wi th  
water t o  make t h e  s t o c k  s o l u t i o n .  
amount of t h i s  s tock  s o l u t i o n  10 times a t  each use  t o  make t h e  
s tandard  copper s o l u t i o n ,  

Accurately d i l u t e  a necessary  

4 . 3  Apparatus The appara tus  s h a l l  be, as a r u l e ,  as fo l lows:  

(i) Atomic abso rp t ion  photometer 

( 2 )  Ion-exchange column The absorbent  c o t t o n  unfastened wi th  water i s  
l o o s e l y  packed i n t o  t h e  polyethylene tube  ( 2 5 0  mm i n  l eng th  and 
10 mm i n  inne r  diameter)  one end of which i s  thinned t o  a th i ckness  
of approx, 5 mm, and approx. 10  m l  of t h e  s t r o n g  a c i d  c a t i o n  
exchange resin swel led wi th  water ( 7 4  t o  149  u m  and 1 . 9  meq/ml o r  
more i n  exchange capac i ty )  i s  made s l u r r y  s ta te  t o  be flowed 
t h e r e i n t o .  Then, i t  is sedimented. Af t e r  r e g u l a t i n g  t h e  flow rate 
of e f f l u e n t  t o  be 1 .0  t o  1 . 5  m l  pe r  minute by a d j u s t i n g  t h e  packing 
method of absorbent  c o t t o n ,  50 m l  of hydro f luo r i c  a c i d  ( 1 + 2 5 )  i s  
p r e l i m i n a r i l y  flowed. 

4.4  Weighed Out Amount of Sample  The weighed ou t  amount of sample s h a l l  
be 1.0 g. 

4 . 5  Operation The de termina t ion  ope ra t ion  s h a l l  be c a r r i e d  . .  o u t  according 
t o  t h e  fol lowing procedures:  
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