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JAPANESE INDUSTRIAL STANDARD 

General  r u l e  f o r  t e s t  methods 
o f  h i g h l y  p u r i f i e d  r e a g e n t s  

J I S  

K 8007-1992 

1. Scope T h i s  Japanese  I n d u s t r i a l  Standard s p e c i f i e s  g e n e r a l  matters 
common t o  t h e  t e s t s  of h i g h l y  p u r i f i e d  r e a g e n t s .  However, when a d i f f e r e n c e  
e x i s t s  between t h i s  S tandard  and an i n d i v i d u a l  s t a n d a r d ,  t h e  i n d i v i d u a l  
s t anda rd  s h a l l  apply .  

Remarks: C i t ed  s t a n d a r d s  i n  t h i s  S tandard  are  as g iven  i n  At tached  
Table  1. 

2. D e f i n i t i o n s  For t h e  main terms used i n  t h i s  S t anda rd ,  t h e  d e f i n i t i o n s  
i n  J I S  K 0114, J I S  K 0115, JIS K 0116, J I S  K 0121, J I S  K 0127, J I S  K 0211, 
J I S  K 0212, J I S  K 0214, and JIS K 0215 app ly ,  and t h e  r e s t  of t h e  terms s h a l l  
be  as fo l lows:  

a i r  t i g h t  c o n t a i n e r  
unsea l ing .  The c o n t a i n e r  wherein permeat ion  of l i q u i d ,  d e t e r i o r a t i o n  of 
c o n t e n t s ,  v a p o r i z a t i o n ,  l o s s ,  e t c .  are as l i t t l e  a s  p o s s i b l e  i n  d a i l y  
handl ing  o r  p r e s e r v a t i o n  (hard glass  b o t t l e ,  p o l y e t h y l e n e  b o t t l e ,  can ,  
po lye thylene  bag t o  be used by h e a t  s e a l i n g ,  e tc . )  

A c o n t a i n e r  which can  be  c l o s e d  a g a i n  a f t e r  

h e r m e t i c a l l y  s e a l e d  c o n t a i n e r  A c o n t a i n e r  of which c o n t e n t s '  u se  i s  
l i m i t e d  o n l y  when i t  i s  unsea led  o r  o f  which c o n t e n t s  are t aken  o u t  w i t h  
a sy r inge  o r  t h e  l i k e  wi thou t  unsea l ing .  The c o n t a i n e r  i n t o  which gas  
i n f i l t r a t e s  as  l i t t l e  as p o s s i b l e  i n  d a i l y  hand l ing  o r  p r e s e r v a t i o n  (an  
ampul v i a l ,  e t c . )  

d i l u t e d  s t anda rd  s o l u t i o n  A s o l u t i o n  which i s  p repa red  by d i l u t e d  
s t anda rd  s o l u t i o n  t o  aimed d e n s i t y .  I t  i s  used as s o l u t i o n  f o r  working 
curve  o r  f o r  c a l i b r a t i o n  of t h e  working cu rve .  

mixed s t a n d a r d  s o l u t i o n  A s o l u t i o n  of  which each component i s  p repa red  
t o  aimed d e n s i t y  by mixing s t a n d a r d  s o l u t i o n s  o r  d i l u t e d  s t a n d a r d  s o l u -  
t i o n  of d i f f e r e n t  components. It  i s  used a s  s o l u t i o n  f o r  working c u r v e  
o r  f o r  conf i rma t ion  of t h e  working cu rve .  

i n d u c t i v e l y  coupled plasma mass spec t romete r  An a p p a r a t u s  which i o n i z e s  
an element by us ing  an  i n d u c t i v e l y  coupled plasma and measures i t s  mass. 

i n d u c t i v e l y  coupled plasma mass spec t romet ry  A mass spec t romet ry  which 
uses  an i n d u c t i v e l y  coupled plasma mass spec t romete r .  

sampling cone A p a r t  a t  t h e  connec t ion  p a r t  of  a plasma source  and a 
mass spec t rometer  i n  a n  i n d u c t i v e l y  coupled plasnia mass s p e c t r o m e t e r ,  
rzhiîh i s  a c o n i c a l  m e t a l l i c  t o o l  w i th  sma l l  h o l e  f o r  t a k i n g  i o n s  i n  from 
an ion  source .  

skimmer cone A p a r t  a t  t h e  connec t ion  p a r t  of a plasma i o n  source  and 
a mass s p e c t r o n e t e r  i n  an i n d u c t i v e l y  coupled  plasma mass Spec t rometer ,  
which i s  a c o n i c a l  me ta l l i c  t o o l  w i t h  small h o l e  f o r  t a k i n g  i o n s  having  
passed through a sampling cone i n t o  t h e  mass spec t romete r .  
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E l e c t r i c  conduc t iv i ty  ( ' 1  ( m S / m )  (25°C) 

To ta l  organic carbon (TOC) ( 4 )  (mgC/I 1 

sampling depth  
a x i s  of a tupe  a t  a p o r t i o n  a l i t t l e  n e a r  t o  a sampl ing  cone) and t h e  
sampling cone i n  an i n d u c t i v e l y  coupled  plasma mass s p e c t r o m e t e r .  

A d i s t a n c e  between a h igh  f r equency  c o i l  ( a  c e n t r a l  

0.5 max. 

1 m a x .  

í o n  chromatograph 
i o n  chromatographic a n a l y s i s  t o  per form d e t e r m i n a t i o n .  

An a p p a r a t u s  which d e t e c t s  an i o n  i n  s o l u t i o n  by a n  

~ . i ( ' ) ( ' )  max. 

0.5 max. 

s e p a r a t i o n  column 
i o n  chromatography. 

A column f o r  s e p a r a t i n g  a n e c e s s a r y  component i n  a n  

o . i ( ' )  max. ~ . i ( ~ )  max. 

0 . 2  max. O .  05 oax. 

suppressor  An a p p a r a t u s  which r educes  e l e c t r i c  c o n d u c t i v i t y  becoming 
a background w i t h o u t  i m p a i r i n g  d e t e c t i o n  of an aimed i o n  where an 
e l e c t r i c  c o n d u c t i v i t y  d e t e c t o r  i s  used  i n  a n  i o n  chromatography. 

r e g e n e r a t i n g  s o l u t i o n  S o l u t i o n  t o  be  used f o r  r e g e n e r a t i o n  o r  succes-  
s i v e  maintenance of  a f u n c t i o n  of a s u p p r e s s o r .  It i s  a l s o  c a l l e d  
remover s o l u t i o n .  

3 .  Common items Common items s h a l l  be  i n  accordance  w i t h  J I S  K 0050. 

4 .  Water and r e a g e n t s  For water and r e a g e n t s ,  t hose  s p e c i f i e d  i n  t h i s  
Standard s h a l l  be used:  

(1) Water Water t o  be used i n  t h i s  S t anda rd  s h a l l  be A l t o  A4 d i s t i l l a t i o n  
water  as g iven  i n  Tab le  1 o r  demine ra l i zed  water. 
s h a l l  be used a f t e r  conf i rming  t h a t  t h e  b lank  t e s t  v a l u e  of a t e s t  
o b j e c t i v e  component which i s  measured by us ing  t h e  t e s t  method s p e c i f i e d  
i n  each s t a n d a r d  i s  a t  most 1 / 5  of t h e  t e s t  v a l u e  of t h e  sample. 

The A l  t o  A 3  water 

Table 1. C l a s s i f i c a t i o n  of  water 

Al Item 

Test by potassium permanganate (ml)( '> I - 

C l a s s i f i c a t i o n  

I A 3  1 A4 A 2  

0.5 max. 1 0.1 m a .  I 0.1 max. 
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Notes ( '1  

( 2 )  

( 3 >  

( 4 >  

( 6 >  

('1 

( a >  

Remarks : 

The measurement s h a l l  be  a s  d e s c r i b e d  i n  JIS K 0552. 

This  i s  t h e  v a l u e  o b t a i n e d  when o u t l e t  water of a water 
p u r i f i e r  i s  measured by i n t r o d u c i n g  i t  d i r e c t l y  i n t o  t h e  
d e t e c t i o n  p a r t  o f  a n  e l ec t r i c  conduc t iv i ty  meter. 

Where a f i l t e r  such as a p r e c i s i o n  f i l t e r  o r  t h e  l i k e  i s  con- 
n e c t e d  d i r e c t l y  t o  t h e  o u t l e t  of an  i o n  exchange equipment a t  
a f i n a l  p rocess  and o u t l e t  water i s  in t roduced  d i r e c t l y  i n t o  
t h e  d e t e c t i o n  p a r t  o f  a n  e l e c t r i c  c o n d u c t i v i t y  meter, t h e  
e l e c t r i c  c o n d u c t i v i t y  s h a l l  be  a t  most 0 .01  m S / m  (25°C).  

The measurement s h a l l  be  as d e s c r i b e d  i n  JIS K 0551. 

The measurement s h a l l  be as d e s c r i b e d  i n  J I S  K 0553. 

The measurement s h a l l  be  as desc r ibed  i n  J I S  K 0555. 

The measurement s h a l l  be  a s  d e s c r i b e d  i n  J I S  K 0556. 

This  i s  t h e  amount (mi) of 5 mmol// po tass ium permanganate 
s o l u t i o n  consumed dur ing  t h e  h e a t i n g  o p e r a t i o n  f o r  30 min of 
s o l u t i o n  made up by such  manner ; t ake  100 m l  o f  water and 
make i t  a c i d i c  wi th  s u l f u r i c  a c i d ,  then  add t h e  s p e c i f i c  
amount of 5 mmol/( potass ium permanganate s o l u t i o n .  

The u s e s  and r e f i n i n g  methods of  A l t o  A4 water s h a l l  be g e n e r a l l y  
a s  fo l lows .  

A l  water  i s  used f o r  washing a p p l i a n c e s  and r a w  m a t e r i a l s  
o f  A 2  t o  A4 water .  I t  i s  r e f i n e d  by an i o n  exchange method i n  
t h e  f i n a l  p rocess  o r  i s  r .e f ined  by a method capab le  of o b t a i n -  
ing t h e  q u a l i t y  a t  l e a s t  e q u i v a l e n t  t h e r e t o .  

A 2  water i s  used f o r  general-chemical  a n a l y s i s  o r  raw 
m a t e r i a l s  o f  A3 t o  A4 water o r  t h e  l i k e .  I t  i s  o b t a i n e d  by 
r e f i n i n g  A l  water by combinat ion of an i o n  exchange equipment,  
a p r e c i s i o n  f i l t e r ,  e t c .  i n  a f i n a l  p rocess  o r  by r e f i n i n g  i t  
by a method capab le  of o b t a i n i n g  t h e  q u a l i t y  a t  l e a s t  e q u i v a l e n t  
t h e r e t o .  

A3 wa te r  i s  used f o r  p r e p a r a t i o n  of r e a g e n t s ,  chemical 
a n a l y s i s  of trace components, e t c .  It  i s  o b t a i n e d  by r e f i n i n g  
A l  o r  A 2  water by a d i s t i l l a t i o n  method i n  a f i n a l  p rocess  o r  
by r e f i n i n g  i t  by a method capab le  of o b t a i n i n g  t h e  q u a l i t y  a t  
l eas t  e q u i v a l e n t  t h e r e t o .  

A4  water i s  used f o r  t h e  t e s t  of o r g a n i c  material [ t e s t s  
f o r  t o t a l  o r g a n i c  carbon (TOC), CODi\ln, e t c . ] ,  chemical  a n a l y s i s  of 
trace components, e tc .  I t  i s  ob ta ined  by r e f i n i n g  A l  o r  A 2  water 
by a d i s t i l l a t i o n  method wherein o x i d i z i n g  a g e n t s  (potassium pe r -  
manganate o r  t h e  l i k e )  a r e  c o e x i s t e d  i n  a f i n a l  p rocess  o r  by 
r e f i n i n g  by a method capab le  of o b t a i n i n g  t h e  q u a l i t y  a t  l ea s t  
e q u i v a l e n t  t h e r e t o .  
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( 2 )  Reagents For  r e a g e n t s ,  t h e  upmost grade  p roduc t  marked w i t h  JIS o r  
those  a t  l ea s t  e q u i v a l e n t  t h e r e t o  i n  q u a l i t y  s h a l l  be  used. 
r e a g e n t s  ( 9 )  such  as h i g h l y  p u r i f i e d  a c i d  o r  t h e  l i k e  on t h e  market f o r  
s p e c i a l  uses of which t h e  b l a n k  tes t  v a l u e  by t h e  t e s t  s p e c i f i e d  i n  each  
s t a n d a r d  of t h e  h i g h l y  p u r i f i e d  r e a g e n t s  i s  lower t h a n  t h o s e  o f  t h e  
r e a g e n t s  abovementioned, s h a l l  b e  used. 

However, 

Note (') Under t h e  name of u l t r a  h i g h l y  p u r i f i e d  r e a g e n t s ,  r e a g e n t s  f o r  
p r e c i s i o n  a n a l y s i s ,  chemica ls  f o r  e l e c t r o n i c  i n d u s t r y ,  e t c . ,  
r e a g e n t s  s u c h  as h y d r o c h l o r i c  a c i d ,  n i t r i c  a c i d ,  s u l f u r i c  
a c i d ,  h y d r o f l u o r i c  a c i d ,  aqueous ammonia, carbon t e t r a c h l o r i d e ,  
ch loroform,  e tc .  come into t h e  market .  

5 .  In s t rumen t s  and c o n t a i n e r  For  in s t rumen t s  and c o n t a i n e r ,  t h o s e  s p e c i f i e d  
i n  t h i s  S tandard  s h a l l  be  used. 

(1) Glassware For g l a s sware ,  t h a t  of hard  g rade  1 s p e c i f i e d  i n  
JIC R 3503 s h a l l  b e  used.  

Notes ( ' '1 Sodium, potass ium,  boron ,  s i l i c a ,  aluminum, e t c .  which a r e  
components o f  g l a s s ,  a r e  s l i g h t l y  e l u t e d .  S ince  a r s e n i c  and 
z i n c  are o c c a s i o n a l l y  s l i g h t l y  e l u t e d  a c c o r d i n g  t o  t h e  pro-  
d u c t ,  i t  i s  used a f t e r  conf i rming  t h a t  i t  does  n o t  impa i r  
t h e  t e s t .  

("1 The ins t rumen t  having  a ground g l a s s  p a r t  i s  l i k e l y  t o  be 
s t a i n e d  a t  t h e  ground g l a s s  p a r t .  Tha t  o f  t r a n s p a r e n t  
ground g l a s s  s h a l l  be used. 

( ' * )  Where t h e  a n a l y s i s  of s i l i c a t e  i s  aimed, t h e  g lassware  s h a l l  
b e  used a f t e r  conf i rming  t h a t  i t  does n o t  impa i r  t h e  t e s t .  

(2)  Q u a r t z  in s t rumen t  For  q u a r t z  i n s t r u m e n t ,  t h a t  made o f  t r a n s p a r e n t  
q u a r t z  g l a s s  ( l 1 ) ( l 2 )  s h a l l  be  used.  

r e s i n  ( I 5 )  

Notes ( 1 3 )  

( 3 )  S y n t h e t i c  r e s i n  in s t rumen t  For  s y n t h e t i c  r e s i n  i n s t r u m e n t ,  t h a t  made of 
t e t r a f l u o r o e t h y l e n e  r e s i n  ( 3 ,  , p o l y e t h y l e n e  r e s i n  ( '  4, , polypropylene  

o r  a c r y l i c  r e s i n  ( 1 6 )  s h a l l  be used. 

T e t r a f l u o r o e t h y l e n e  r e s i n  which i s  n o t  j o i n e d  by a c o l o r  
a g e n t ,  a f i l l e r ,  e t c .  Heavy metals such  as i r o n ,  Chromium, 
n i c k e l ,  copper ,  z i n c ,  e t c .  a r e  o c c a s i o n a l l y  s l i g h t l y  e l u t e d .  
S ince  f o r e i g n  matters mixed i n  forming are o c c a s i o n a l l y  con- 
t a i n e d ,  i t  s h a l l  b e  used a f t e r  conf i rming  t h a t  i t  does n o t  
impa i r  t h e  t e s t .  

High d e n s i t y  po lye thy lene  which is n o t  j o i n e d  by a c o l o r  
a g e n t ,  a f i l l e r ,  e t c .  S ince  heavy metals such as  i r o n ,  
chromium, t i t a n i u m ,  e t c .  a r e  o c c a s i o n a l l y  s l i g h l y  e l u t e d ,  
t h e  po lye thy lene  r e s i n  s h a l l  be used a f t e r  conf i rming  t h a t  
it does n o t  impa i r  t h e  t e s t .  ~t i s  n o t  used f o r  t h e  t e s t  
u s ing  h i g h  c o n c e n t r a t i o n  n i t r i c  a c i d .  
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Polypropylene  r e s i n  which i s  n o t  j o i n e d  'by  a c o l o r  a g e n t ,  a 
f i l l e r ,  e tc .  S ince  heavy metals such  as i r o n ,  t i t a n i u m ,  e tc .  
are  o c c a s i o n a l l y  s l i g h t l y  e l u t e d ,  i t  s h a l l  be  used a f t e r  con-  
f i rming  t h a t  i t  does  n o t  impai r  t h e  t e s t .  I t  i s  no t  used f o r  
t h e  test u s i n g  a h i g h  c o n c e n t r a t i o n  s u l f u r i c  a c i d .  

Me thac ry l i c  es ter  r e s i n .  
f lame r e t a r d a n t  o r  t h e  l i k e .  I t  i s  n o t  used  f o r  t h e  tes t  
us ing  h i g h  c o n c e n t r a t i o n  h y d r o c h l o r i c  a c i d .  

That  which i s  n o t  j o i n e d  by a 

( 4 )  Pla t inum ins t rumen t  For p la t inum i n s t r u m e n t ,  t h o s e  ( 1 7 )  s p e c i f i e d  i n  
JIS H.6201, J I S  H 6202, and JIS H 6203 s h a l l  be  used .  

Note ( 7 ,  Since  pa l lad ium,  rhodium, ru thenium,  i r i d i u m ,  g o l d ,  s i l v e r ,  
copper ,  i r o n ,  e t c .  are con ta ined  as  a l l o y  component o r  
i m p u r i t i e s ,  t h e  p la t inum ins t rumen t  s h a l l  be  used a f t e r  con- 
f i n i n g  t h a t  i t  does  n o t  i m p a i r  t h e  t es t .  

(5) P r e s e r v a t i o n  c o n t a i n e r  For  p r e s e r v a t i o n  c o n t a i n e r ,  t h e  a i r  t i g h t  con- 
t a i n e r  made of t e t r a f l u o r o e t h y l e n e  r e s i n  ( 1 3 >  o r  p o l y e t h y l e n e  r e s i n  ("+) 
s h a l l  be used f o r  p r e s e r v a t i o n  of t e s t i n g  s o l u t i o n s .  I t  s h a l l  be used  
a f t e r  conf i rming  t h a t  a t es t  o b j e c t i v e  component i s  n o t  e l u t e d .  

6 .  
p r e s e r v a t i o n  of i n s t rumen t s  and c o n t a i n e r  s h a l l  b e  c a r r i e d  o u t  i n  accord- 
ance  w i t h  t h i s  Standard.  

Washing and p r e s e r v a t i o n  of '  i n s t rumen t s  and c o n t a i n e r  The washing and 

(1)  Washing of g lassware  and q u a r t z  i n s t rumen t  A f t e r  washing t h e  g lassware  
and the q u a r t z  i n s t r u m e n t  wi th  warm n i t r i c  a c i d  (l+l), S u f f i c i e n t l y  
r i n s e  w i t h  water. 
p r e l i m i n a r i l y  wash w i t h  d e t e r g e n t  and c i t y  water. 
water and ace tone  i n  t h i s  o r d e r ,  c a r r y  o u t  t h e  abovementioned o p e r a t i o n .  

When used f o r  t h e  f i r s t  t i m e  a f t e r  pu rchas ing ,  
A f t e r  washing w i t h  

J u s t  b e f o r e  u s e ,  wash n e c e s s a r i l y  w i t h  any water among A l  t o  A3 
accord ing  t o  t h e  purpose of t h e  t e s t .  

(2) Washing of  s y n t h e t i c  r e s i n  instruinent  A f t e r  d i p p i n g  t h e  s y n t h e t i c  r e s i n  
in s t rumen t  i n  n i t r i c  a c i d  (1+3) conta ined  i n  a po lye thy lene  c o n t a i n e r  
f o r  0 .5  day  o r  l o n g e r ,  r i n s e  S u f f i c i e n t l y  w i t h  water. 
f i r s t  t i m e  a f t e r  pu rchas ing ,  a f t e r  p r e l i m i n a r i l y  washing w i t h  d e t e r g e n t  
and c i t y  water, water ,  and ace tone  i n  t h i s  o r d e r ,  d i p  i n t o  n i t r i c  a c i d  
(1+3) conta ined  i n  a po lye thy lene  c o n t a i n e r  f o r  0 .5  day o r  l o n g e r ,  wash 
by  an  u l t r a s o n i c  w a v e  f o r  0 .5  day  o r . l o n g e r .  T h e r e a f t e r ,  r i n s e  s u f f i -  
c i e n t l y  w i t h  water .  

When used f o r  t h e  

J u s t  b e f o r e  use ,  wash n e c e s s a r i l y  wi th  any wa te r  of A l  t o  A 3  
accord ing  t o  t h e  purpose of t h e  t e s t .  

( 3 )  Washing of p la t inum ins t rumen t  A f t e r  h e a t i n g  t h e  p l a t inum ins t rumen t  
dipped i n  n i t r i c  a c i d  (1+3) a t  80°C o r  h i g h e r  f o r  one day or l o n g e r ,  
r i n s e  s u f f i c i e n t l y  w i t h  water ( ' @ I .  

J u s t  b e f o r e  u s e ,  wash n e c e s s a r i l y  w i t h  any wa te r  o f  A l  t o  A 3  
accord ing  t o  t h e  purpose  o f  t h e  t e s t .  

Note ( I ' )  Where any contaminat ion  by the  p r e v i o u s  sample i s  observeci, 
a f t e r  removing t h e  contaminat ion  by f u s i n g  potass ium d i s u l f a t e ,  
c a r r y  o u t  t h i s  o p e r a t i o n .  
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