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UDC 669.35'779:543 

JAPANESE INDUSTRIAL STANDARD J I S  

Methods of Chemical Analysis for H 1552-1976 
Phosphor Copper Ingots (Reaffirmed: 1984) 

1.  General Rules 

1.1 Scope This Japanese Industrial Standard specifies the methods 
of chemical analysis for chemical constituents (copper, phosphorus, 
iron, lead, tin) specified in J I S  H 2501. 

1.2 General items common to the chemical analysis of phosphorus 
copper ingot shall be in accordance with JIS H 1012. 

1.3 Method of Taking. Chemical Analvsis SamDle 

1.3.1 Method of taking cast ingot in the case of takicg sample 
necessary for chemical analysis test shall be subjected to the 
agreement between the parties concerned. 

1.3.2 After properly and perfectly removing adhering sustance 
from the surface of cast ingot sampled in accordance with 1.3.1, serve 
the ingot for the chemical analysis test. 

1.3.3 The sample obtained in accordance with 1.3.2 shall be 
crushed quickly to the size 0 2  0.5 to 3.0 mm in diameter by using an 
iron motar or a suitable device. Carefully remove iron powder and so on 
using a powerful magnet, and after keeping in a desiccator, weigh it 
out. 

2. Method for Copper Determination 

2.1 Sun.ary After dissolving the sample in nitric acid, heat and 
evaporate, make it into the syrup state and add warm water and a small 
amount of nitric acid to dissolve the soluble salt. Add sulfuric acid 
to electrolyze it (the residual liquid of electrolysis may be used for 
the determination of phosphorus or iron), 

~~~~~ ~~~ ~ 

Applicable Standards: 

J I S  H 1012-General Rules for Chemical Analysis of Copper Products 
and Copper Alloys 

J I S  H 2501-Phosphor Copper Metal 
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2.2 Opera t ions  Weigh o u t  t h e  sample of  1 g i n t o  a beake r  f o r  
a n a l y s i s  ( r e f e r  t o  Appendix F ig .  1)  and cove r  w i t h  a watch g l a s s ,  h e a t  
and d i s s o l v e  add ing  15 mm of n i t r i c  a c i d  (1 + 1 ) .  A f t e r  washing t h e  
lower s u r f a c e  of  watch g l a s s  and i n n e r  w a l l  of  t h e  b e a k e r ,  f u r t h e r ,  
h e a t  and make i t  a sy rup  s t a t e .  Add 3 m l  of n i t r i c  a c i d  (1 + 1) and 
50 m l  o f  w a r m  water  and h e a t  , and d i s s o l v e  s o l u b l e  s a l t  ( I ) .  Add t o  
t h e  s o l u t i o n  10 ml of  s u l f u r i c  a c i d  (1 + i ) ,  a f t e r  making approx.  150 ml 
w i t h  water ,  u s e  c y l i n d r i c a l  p l a t i n u m  ca thode  ( r e f e r  t o  Appendix F i g .  2) 
and s p i r a l  p l a t i n u m  anode ( r e f e r  t o  Appendix F ig .  3) and cove r  w i t h  
two p i e c e s  of  s e m i c i r c u l a r  watch g l a s s e s  ( r e f e r  t o  Appendix F i g .  4 ) ,  
e l e c t r o l y z e  by p a s s i n g  e l e c t r i c  c u r r e n t  o f  0 . 3  t o  0.5 A f o r  one n i g h t  a t  
room t empera tu re .  A f t e r  f i n i s h i n g  e l e c t r o l y s i s ,  wash t h e  lower s u r f a c e  
of watch g l a s s ,  i n n e r  w a l l  of  t h e  beake r  and surfcice of p a r t  of  h a n d l e  
of e l e c t r o d e  exposed on t h e  s u r f a c e  o f  l i q u i d  w i t h  t h e  washing b o t t l e ,  
l e t  t h e  l e v e l  of e l e c t r o l y s i s  o f  l i q u i d  r i s e  approx.  5 mm w i t h  t h e  
washing w a t e r ,  and c o n t i n u e  e l e c t r o l y z i n g  f u r t h e r  f o r  approx.  30 min, 
u n t i l  no more copper  i s  educed on t 5 e  hand le  newly immersed i n  t h e  
l i q u i d .  Then p u l l  up t h e  e l e c t r o d e s  w h i l e  p a s s i n g  t h e  e l e c t r i c  c u r r e n t  
and washing b o t h  e l e c t r o d e s  ( r e s i d u a l  e l e c t r o l y t e  may b e  used  f o r  t h e  
d e t e r m i n a t i i o n  f o r  phosphorus o r  i r o n ) .  

A f t e r  washing w i t h  w a t e r  f i r s t ,  t h e n  w i t h  e t h y l  a l c o h o l ,  d r y  
q u i c k l y  a t  approx.  30 min, weigh t h e  mass. C a l c u l a t e  copper  c o n t e n t  
from t h e  increment  a c c o r d i n g  t o  t h e  f o l l o w i n g  formula:  

Mass of d e p o s i t e d  copper  (g )  

Sample (8)  
Copper (%) = 

Note ( I )  I f  p r e c i p i t a t e s  e x i s t ,  a f t e r  s t a n d i n g  s t i l l  i n  w a r m  
p l a c e  f o r  1 t o  2 h ,  f i l t e r  q u i c k l y  w i t h  a f i n e  f i l t e r  
p a p e r  c o n t a i n i n g  a s m a l l  q u a n t i t y  of p u l p ,  and wash 
w i t h  warm n i t r i c  a c i d  ( 2  + 100) .  

3 .  Method f o r  t h e  De te rmina t ion  of Phosphorus 

The method f o r  t h e  d e t e r m i n a t i o n  of phosphorus s h a l l  be  c a r r i e d  
o u t  a c c o r d i n g  t o  e i t h e r  g r a v i m e t r i c  a n a l y s i s  o r  t i t r a t i o n .  

3 . 1  G r a v i m e t r i c  Method 

3.1.1 Summary D i s s o l v e  t h e  sample w i t h  n i t r i c  a c i d ,  a f t e r  
o x i d i z i n g  phosphorus w i t h  p e r c h l o r i c  a c i d ,  n e u t r a l i z e  w i t h  aqueous 
ammonia and make a c i d i c  w i t h  n i t r i c  a c i d ,  l e t  t h e  phosphorus p r e c i p i t a t e  
by add ing  ammonium n i t r a t e  and ammonium molybdate ,  and a f t e r  d i s s o l v i n g  
t h i s  i n t o  aqueous ammonia, l e t  g e n e r a t e  p r e c i p i t a t i o n  w i t h  m i x t u r e  of  
magnesia.  F i l t e r  t h e  p r e c i p i t a t e ,  and a f t e r  h e a t i n g  s t r o n g l y ,  weigh 
t h e  mass as magnesium pyrophosphate .  
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3.1.2 O p e r a t i o n s  Weigh l g  of t h e  sample i n t o  a b e a k e r  (300 m i ) ,  
add 20 m l  of n i t r i c  a c i d  (1 + 1 )  and d i s s o l v e  g e n t l y  by h e a t i n g .  Then 
h e a t  and e v a p o r a t e  add ing  20 m l  of p e r c h l o r i c  a c i d ,  c o n t i n u e  h e a t i n g  
f o r  approx.  5 min a f t e r  g e n e r a t i n g  w h i t e  fume. A f t e r  c o o l i n g ,  add 100 
m l  o f  warm water ,  t r a n s f e r  t h e  s o l u t i o n  i n t o  a 250 m l  measuring f l a s k ,  
and a f t e r  c o o l i n g ,  d i l u t e  i t  up t o  t h e  marked 1 i n e . w i t h  water. 

S e p a r a t e l y  t a k e  25 m l  of t h i s  s o l u t i o n  i n t o  a beake r  (500 m i ) ,  
a f t e r  n e u t r a l y z i n g  w i t h  aqueous ammonia and make i t  a c i d i c  w i t h  n i t r i c  
a c i d  (1+ i), and add e x c e s s i v e l y  10 m l .  Add 10 g of  ammonium n i t r a t e ,  
keep a t  approx.  60"C, add 100 m l  of ammonium molybdate s o l u t i o n  warmed 
p r e v i o u s l y  a t  approx.  605C. 
min, keep t h e  t e m p e r a t u r e  a t  approx. 50°C, l e a v e  t o  s t a n d  s t i l l  f o r  
approx.  2 h and l e t  t h e  p r e c i p i t a t e  t o  s e t t l e .  

A f t e r  mixing enough by s t i r r i n g  f o r  f i v e  

F i l t e r  t h e  p r e c i p i t a t e  w i t h  a f i n e  f i l t e r  p a p e r  c o n t a i n i n g  a small  
q u a n t i t y  of  p u l p  f o r  f i l t e r  p a p e r  as i n g r e d i e n t s .  
n i t r i c  a c i d  ( 1  + 100)  t i l l  copper  i o n  fcides o u t ,  t h e n  wash w i t h  n i t r i c  
a c i d  ( 1  + 500) s e v e r a l  t i m e s ,  d i s s o l v e  i n  20 m l  of aqueous a m o n i a  (1 + 
i ) ,  and wash t h e  f i l t e r  p a p e r  w i t h  aqueous ammonia (1 + 20) s e v e r a l  
t imes .  

A f t e r  washing w i t h  

Make t h e  s o l u t i o n  weak a c i d i c  w i t h  h y d r o c h l o r i c  a c i d ,  keep t h e  
q u a n t i t y  of l i q u i d  n o t  more t h a n  60 m l ,  add 20 m l  of  m i x t u r e  of  
magnesia ( 3 > ,  and make a l k a l i n e  by add ing  aqueous ammonia w h i l e  c o o l i n g  
i n  water ,  mix v i o l e n t l y  f o r  5 min o r  more t o  g e n e r a t e  p r e c i p i t a t i o n ,  a t  
l a s t  add 10 m l  of aqueous ammonia and mix enough, and a f t e r  approx.  2 h 
f i l t e r  w i t h  a f i n e  f i l t e r  pape r .  

Wash t h e  p r e c i p i t a t e  w i t h  aqueous ammonia (1 + 20) u n t i l  c h l o r i n e  
i o n  f a d e s  o u t ,  t r a n s f e r  i n t o  a p o r c e l a i n  c r u c i b l e  t o g e t h e r  w i t h  t h e  
f i l t e r  p a p e r ,  a f t e r  d r y i n g  inc inera te  a t  low t e m p e r a t u r e ,  f i n a l l y  
i g n i t e  a t  1050 t o  1100°C t o  r e a c h  a c o n s t a n t  mass, a f t e r  l e a v i n g  t o  
c o o l  i n  a d e s i c c a t o r ,  weigh o u t  magnesium pyrophospha te ,  and c a l c u l a t e  
t h e  phosphorus c o n t e n t  from t h e  f o l l o w i n g  formula:  

%.P207(g)  x 0 . 2 7 8 7  100 
1 
10 

Phosphorus (2) = 
Sample (g) x - 

Notes (2) For  ammonium molybdate s o l u t i o n ,  d i s s o l v e  40 g of  
ammonium molybdate w i t h  300 m l  of  w a t e r  and 80 m l  of 
aqueous ammonia, a f t e r  c o o l i n g ,  add t h i s  s o l u t i o n  
l i t t l e  by l i t t l e  i n t o  60 ml of  n i t r i c  a c i d  ( 1  + 1 )  by 
a g i t a t i n g  t o  m i x .  T h i s  s o l u t i o n  i s  used  a f t e r  
f i l t r a t i o n  a t  e v e r y  t ime  of  u s e .  

For m i x t u r e  of magnesia ,  d i s s o l v e  50 g of magnesium 
c h l o r i d e  and 100 g o f  ammonium c h l o r i d e  i n t o  800 m l  of  
water ,  make a l k a l i n e  add ing  aqueous ammonia u s i n g  
p h e n o l p h t h a l e i n  s o l u t i o n  as i n d i c a t o r ,  and l e a v e  f o r  
two d a y s  and n i g h t s .  
f i l t e r  t h e  s o l u t i o n  and make weak a c i d i c  w i t h  c h l o r i c  
a c i d  and amount t o  1 R w i t h  w a t e r .  P r e s e r v e  t h i s  
s o l u t i o n  w h i l e  a d j u s t i n g  pH between 5 t o  6 u s i n g  
aqueous ammonia and h y d r o c h l o r i c  a c i d  w i t h  
p -n i t ropheno l  as i n d i c a t o r .  

( 3 )  

When p r e c i p i t a t i o n  deve lops ,  
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