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F o r e w o r d  

T h i s  J a p a n e s e  I n d u s t r i a l  S t a n d a r d  ha s  b e e n  r e v i s e d  b y  t h e  M i n is t e r  o f  

E c o n o m y ,  T r a d e  a n d  I n d u s t r y  t h r o u g h  d e l i b e r a t i o n s  a t  t h e  J a p a n e s e  I n ­

d u s t r i a l  S t a n d a r d s  C o m m i t t e e  a s  t h e  r e s u l t  o f  p r o p o s a l  f r  r e v i s i o n  o f  

J a p a n e s e  I n d u s t r i a l  S t a n d a r d  s u b m i t t e d  b y  J a p a n  A u t o  C h e m i c a l  I n d u s ­

t r y  A s s o c ia t i o n  ( J A C A ) / J a p a n e s e  S t a n d a r d s  A s s o c ia t i o n  ( J S A )  w i th  t h e  

d r a f  b e i n g  a t t a c h e d ,  b a s e d  o n  t h e  p r o v i s i o n  o f A r t i c l e  12  C la u s e  1  o f  t h e  

I n d u s t r i a l  S t a n d a r d i z a t i o n  L a w  a p p l ic a b le  t o  t h e  c a s e  o f r e v i s i o n  b y  t h e  

p r o v i s io n  o f  A r t i c le  1 4 .  

C o n s e q u e n t ly  JIS  K  2234 = 2 0 0 6  i s  r e p l a c e d  w i t h  t h i s  S t a n d a r d .  

H o w e v e r ,  JIS  K  2234:  2 0 0 6  m a y  b e  a p p l ie d  i n  t h e  JIS  m a r k  c e r t if c a t io n  

b a s e d  o n  t h e  r e l e v a n t  p r o v i s i o n s  o f A r t i c l e  1 9 C l a u s e  1 ,  e t c .  o f t h e  I n d u s ­

t r ia l  S t a n d a r d iz a t i o n  La w  u n t i l  A u g  1 9 ,  2 0 1 9 .  

T h is  JIS  d o c u m e n t  is  p r o t e c t e d  b y  t h e  C o p y r ig h t  L a w .  

A t t e n t io n  is  d r a w n  t o  t h e  p o s s ib i l i t y  t h a t  s o m e  p a r t s  o f t h is  S t a n d a r d  

m a y  c o n f i c t  w it h  p a t e n t  r ig h t s ,  a p p l ic a t io n s  f r  a  p a t e n t  a f t e r  o p e n in g  t o  

t h e  p u b l i c  o r  u t i l i t y  m o d e l  r ig h t s .  T h e  r e le v a n t  M i n is t e r  a n d  t h e  J a p a n e s e  

I n d u s tr ia l  S t a n d a r d s  C o m m i t t e e  a r e  n o t  r e s p o n s ib l e  f r  id e n t if in g  a n y  o f  

s u c h  p a t e n t  r i g h t s ,  a p p l ic a t i o n s  fr  a  p a t e n t  a f t e r  o p e n i n g  t o  t h e  p u b l ic  o r  

u t i l i t y  m o d e l  r ig h t s .  
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E n g n e  a n t ir e e z e  c o o l a n t s  

I ntr o d u c tio n 

Th i s  J a p a n e s e  I n d u s t r i a l  S t a n d a r d  w a s  e s t a b l i s h e d  i n  1 9 6 5  a n d  h a s  g o n e  t h r o u g h  

s i x  r e v i s i o n s  u p  t o  t h e  p r e s e n t .  Th e  p r e v i o u s  r e v i s i o n  w a s  m a d e  i n  2 0 0 6 .  Th e n ,  C la s s  1  

A F  s t a n d a r d ,  w h i c h  i s  n o  l o n g e r  u s e d ,  i s  a b o l i s h e d ,  a n d  o n l y  C l a s s  2  L L C  ( L L C  s t a n d s  

f r  l o n g  l if  c o o la n t )  i s  a d o p t e d  i n  t h i s  S t a n d a r d .  T h i s  r e v i s i o n  a l s o  i n c l u d e s  t h e  c h a n g ­

e s  i n  t h e  s p e c ife d  v a l u e s  o f  c o r r o s i o n  p r o p e r t y  o n  h e a t i n g  s u rf c e  o f a l u m i n i u m  c a s t ­

mg .  

N o  c o r r e s p o n d i n g  I n t e r n a t i o n a l  S t a n d a r d  h a s  b e e n  e s t a b l i s h e d  a t  th i s  p o i n t .  

1  S c o p e  

T h i s  S t a n d a r d  s p e c ife s  t h e  a n t i f e e z e  c o o l a n t s  ( h e r e a ft e r  r e fe r r e d  t o  a s  a n t ife e z e  

c o o la n t s )  m a i n l y  c o m p o s e d  o f e t h y le n e  g ly c o l ,  w h i c h  a r e  e m p l o y e d  f r  p r e v e n t i o n  o f  

fe e z i n g  o f  c o o l i n g  l i q u i d  u s e d  i n  a  l i q u i d - c o o l e d  i n t e r n a l  c o m b u s t i o n  e n g i n e  ( h e r e a ft e r  

r e fe r r e d  t o  a s  c o o l i n g  l i q u i d )  a n d  f r  c o r r o s i o n  p r e v e n t i o n  o f  t h e  c o o l i n g  s y s t e m .  A n t i ­

fe e z e  c o o la n t s  s h a l l  b e  a n  a q u e o u s  s o l u t i o n  w i t h  a  c o n c e n t r a t i o n  f o m  3 0  %  v o l u m e  

fa c t i o n  t o  6 0  %  v o l u m e  fa c t i o n .  

2  No r m ativ e  r e f r e n c e s  

T h e  f l lo w i n g  s t a n d a r d s  c o n t a i n  p r o v i s i o n s  w h i c h , t h r o u g h  r e fe r e n c e  i n  t h i s  t e x t ,  

c o n s t i t u t e  p r o v i s i o n s  o f t h i s  S t a n d a r d .  F o r  s t a n d a r d s  w i t h  t h e  y e a r  i n d i c a t i o n ,  o n ly  t h e  

e d i t i o n s  o f t h e  i n d i c a t e d  y e a r  s h a l l  b e  a p p l i e d  a n d  t h e  r e v i s i o n s  ( i n c l u d i n g  a m e n d ­

m e n t s )  m a d e  t h e r e a ft e r  s h a l l  n o t  b e  a p p l i e d .  F o r  t h o s e  w i t h o u t  t h e  i n d i c a t i o n  o f  t h e  

y e a r ,  t h e  m o s t  r e c e n t  e d i t i o n  ( i n c l u d i n g  a m e n d m e n t s )  s h a l l  b e  a p p l i e d .  

J I S  B  2 4 0 1 - 1  a -g  - Part 1  :  a-rin gs  

J I S  B  7 4 1 4  Glas s  th e rm o m e te rs  

J I S  B  7 5 0 5 - 1  A n e ro id p re s s u re  gau ge s- Part 1 :  Bo u rdo n  tu b e  p re s s u re  gau ge s  

J I S  B  7 5 0 7  Ve rn ier  dl an d digital calipe rs  

J I S  B  8 3 7 2 - 1  Pn e u matic fuid p o we r - Co m p re s s e d air  p re s s u re  re gulto rs  an d 

flterrgu la  tors - Part 1  :  Main  characte ris tics  to b e  incu de d i  

lte ratu re  fom  s u p ple rs  an d p ro du ct-makin g re q uiem e n ts  

J I S  C  1 6 02  Th ero coule s  

J IS  D  2 6 0 2  Ru b b e r h o s e s  an d tu b in g fo r co oln g ste m s  fo r  in te rnal-co m b u s tio n  

e n gin e s  - Sp ecfcatn  

J IS  G  3 1 4 1  Co ld-1·edu ce d crb o n  s te e l sh e e t an d s trip  

J I S  G  3 4 5 9  Stain le s s  s te e l p ip e s  
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J I S  G  4 3 0 5  Co ld- rolle d s ta in le s s  s te e l p late,  sh e e t a n d s trip  

J I S  G  4 3 1 4  Sta in le s s  s te e l wies fo 1·  s pnngs  

JIS  G  5 5 0 1  G  iron  ca stgs  

J I S  H  3 1 0 0  Co p p er a n d coer a llo y sh e ets,  p la te s  a n d strips  

JIS  H  5 2 0 2  Alu miniu m  al  ca stgs  

JIS  K  0 0 5 0  Ge n ernl ru le s  for ce m ica l a n aly  

J I S  K  0 0 61  Te st m e th o ds for de n s ity a n d re la tive  de n s ity o f ch e m ica l produ cts  

JIS  K  0 0 6 8  Te st m e th o ds  for wa ter co n te nt  o f ch e m ica l produ cts  

JIS  K  1 5 0 1  Meta n o l 

J I S  K  15 2 2  Iso prpyl  a lco h o l (s o pro p a n o l)  

J I S  K  2 2 5 1  Cu de  p etrle u m  a n d p etrle u m  prdu cts  - Sa m pln g 

JIS  K  2 5 0 3  Te stng m e tho d o f lu bricatng o il for a ircra ft 

J I S  K  6 9 2 2 -1  Pla s tics  - Po lye th yle n e  (PE)  m o u ldin g a n d e xtru s io n  m a teria ls  -

Part 1 :  De s ign a tio n  s ys te m  a n d b a s is  for s p eca tio n s  

J I S  K  713 7 -1  Pla s tics- Po lyte trafu ole th yle n e  (PTFE)  s e m i-fn is h e d prdu cts ­

Part 1 :  Re q uirem e n ts  a n d de s ign a tio n  

J I S  K  810 2  Eth a n o l (  (e a ge n t)  

JIS  K  815 0  So diu m  ch loride  

J I S  K  818 0  Hydrch loric acid (Re a ge n t)  

J I S  K  8 3 5 5  A ce tic acd (Re a ge nt)  

J I S  K  8 5 41  Nitric acid (e a ge n t)  

J I S  K  8 6 2 2  So diu m  h ydrgen  carb o n a te  (Re a ge n t)  

J I S  K  8 8 3 9  2-Pro p a n o l (e a ge n t)  

JIS  K  8 8 9 1  Metha n o l 

J I S  K  8 9 8 7  So diu m  s ulate  

J I S  R  3 5 0 3  Gss a p p ara tu s  foi ch e m ica l a n a lys is  

J I S  R  3 5 0 5  Vo lu m etric gla s sware  

J I S  R  6 2 5 3  Wa terprof a brs ive  p a p er  

J I S  Z  3 2 8 2  So ft s o lders  - Che m ica l co m p o s itio n s  a n d foims  

JIS  Z  8 4 0 1  Gu ide  to  th e  rou n din g o f n u m b ers  

J I S  Z  8 7 0 3  Sta n dai-d  a tm o s p h eric co n ditio n s  for testig 

J I S  Z  8 7 0 4  Te m p era ture  m e a s ure m e n t- Ele ctrica l m e th o ds 
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J I S  Z  8 8 0 2  Me th o ds  fo r de te rm in a tio n  o f p H  o f a qu e o u s  s o lu tio n s  

I S O  4 7 9 3 :  1 9 8 0  L aho ra to1y  ste w d (fitted  flte 14s - P s ity  gdg  ca ssif­

ca tio n  a n d de s ign a tio n  

3  C l a s s i f c a tio n  

C la s s ifca t io n  s h a l l  b e  a s  g iv e n  in  T a b l e  1 .  

T ab le  1  C l a s sifc a tio n  

C l a s s  S y m b ol  C h a r a c t e r i s tic  

Cla s s  2  L L C  C a p a ble  o f  b ein g  u s e d  t hro u gho u t  a  ye ar  fr  the  p urp o s e  o f  

pre v e n tio n  o f  fe e z i n g  o f  c o oli n g  li q uid  a n d  o f  c o r r o sio n  p r e ·  

v e n t i o n .  

4  Q u alty  

W h e n  t e s t e d  in  a c c o r danc e  w i th  C lau s e  8,  th e  r e q u i r e m e nts  f r  qua l i t y  g i v e n  in  Ta ­

b le  2  s h a l l  b e  s a t i s fe d .  
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T a b le  2  Q u a li t  re q u i re m e nts  

I t e m  S p e c i f e d  v a l u e  Cla u s e  

num b e r  

D e n sity  ( 2 0  ° C )  g /c m 3  1 . 1 1 2  m i n.  8 . 1  

F o a min g  p rop e r t y  ml  A q u eou s  solu tion  of 4 m a x.  8 . 2  

3 0  vol%  

Wate r  conte nt  m a s s %  5.0  m a x.  8 . 3  

p H v a l u e  ( 5  ° C  to  3 5  ° C )  A q u eou s  solu tion  of 7.0  to  1 1 .0  8 . 4  

3 0  vol%  

F r e e zin g  point  o c  A q u eou s  solu tion  of -3 4 .0  m a x.  8 . 5  

5 0  vol%  

A q u eou s  solu tion  of -14 .5  m a x.  

3 0  vol%  

M e t a l  cor ro- M e t a l  A moun t  Alu miniu m  c a stin g  ±0.3 0  8 . 6  

sion  p rop e rty  te s t  of c h a n g e  C a st  i ron  ±0.1 5  
Tes t  solution  pie c e  in  m a s s  

S t e el  ±0 .1 5  
of 3 0  vol %  m g/c m 2  

B r a s s  ±0 .1 5  
8 8  ° C  ± 2  ° C  

Sol d e r  ±0.3 0  
3 3 6  h  ± 2  h  

Cop p e r  ±0 .1 5  

A p p e a r a n c e  No  cor ros ion  s h a ll  b e  v i sua lly  ob-

s e rv e d  e x c e p t  t h e  p a r t  w h e re  a  

m eta l  t e s t  pie c e  con t a cts  a  s p a c e r.  

A  c h a n g e  i n  c olou r  is  p e r mis s i b l e .  

F o a min g  p rop e rty  d u rin g  te s t  Foa m  s h a l l  not  ov e rfow  fom  a  

coole r.  

P rop e rti e s  of so- pH  v a lue  6.5  to  1 1.0  

l uti o n  afte r  te st  C h a n g e  in  p H  v a lue  ±1.0  

Liq uid  p h a s e  No  sig nif c a nt  c h a n g e  i n  colou r.  No  
Q i g niff! n t  fl rn n g ,  in  l i q 11 irl ,  Qllfh  

a s  s e p a r ation ,  g e n e ration  of g el,  

e t c.  

A mount  of p re cip ita- 0.5 0  m a x.  8.7  

t ion  vol%  

Cir cula tin g  M eta l  A mou nt  Alu miniu m  c a stin g  ±0.60  

cor ros ion  te s t  of C a st  i ron  ±0.3 0  
prop e r t y  pie c e  c h a n g e  S t e el  ±0.3 0  

T e s t  solution  in  m a s s  B r a s s  ±0.3 0  
of 3 0  vol%  m g /c m 2  

Sol d e r  ±0.6 0  
8 8  ° C  ±  3  ° C  Cop p e r  ±0.3 0  

1 0 0 0  h  ± 2  h  
A p p e a r a n c e  No  cor ros ion  s h a ll  b e  v i s u a lly  ob-

s e rv e d  e x c e p t  t h e  p a r t  w h e re  a  

m eta l  t e s t  pie c e  con t a cts  a  s p a c e r.  

A  c h a n g e  i n  colou r is  p e r mis s i b l e .  

P rop e rti e s  of so- pH  v a lue  6.5  to 1 1 .0  

l uti o n  afte r  te st  C h a n g e  in  p H  v a lue  ±1 .0  

Liq uid  p h a s e  No  sig nif c a nt  c h a n g e  i n  c olour .  No  

sig nif c a n t  c h a n g e  in  li q uid ,  s u c h  

a s  s e p aratio n,  g e n e r a t ion  of g el,  

etc.  

Con dit ion  of S e ali n g  p a rt  of p u m p  No  filu r e  d u rin g  op e r a t ion ,  no  

p a rts  sol u tion  l e a k a g e  or n o  u n u s u al  

sou n d.  

I n t e r n a l  s u rfc e  of No  s e r iou s  corrosion.  

p u m p  c a s i n g  a n d  

p u m p  v a n e s  

Cor r o s ion  p rop e rty  on  h e a tin g  s u rfc e  of a l u m i niu m  ±1 .0  8 . 8  

c a s t i n g  

Te st  solu tion of 25  v ol%  1 3 5 ° C  ± 2  ° C  1 6 8 h±2 h  

A m o u n t  of c h a n g e  in  m a s s  of m e t a l  t e st  pie c e  m g /c m2  
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T h e  g e n e r a l  r e q u i r e m e n t s  c o m m o n  in  t h i s  t e s t  s h a l l  b e  a s  s p e cif e d  in  J I S  K  0 0 5 0 .  

N u m e r i c al  v alu e s  s h all  b e  r o u n d e d  in a c c o r d a n c e  w i t h  J I S  Z  8 4 0 1 .  

T h e  t e s t i n g  in s t r u c t i o n s  s h all  b e  a s  fl l o w s .  

a )  We a r in g o f  p r o te c tive  ge a r  We a r  p r o t e c t i v e  g e a r  fr  g u a r d i n g  e y e s  a n d  s k i n.  

b )  O p e r a t io n  E n s u r e  s afe t y  d u rin g  o p e r a t i o n s .  

c)  D is p o s a l o f  w a s t e  Dis p o s e  of s a m ple s  o r t h e  lik e  s o  t h a t  t h e s e  d o  n o t  c a u s e  w a t e r  

o r air  p ollu t i o n.  

d )  C o m p lia n c e  w ith  la w s  a n d  r e gu l a t io n s  H a n d l e  e a c h  i t e m  i n  a c c o r d a n c e  w i t h  r el­

e v a n t  l a w s  a n d  r e g ula tio n s .  

6  S a m pln g 

S a m plin g  m eth o d  s h all  b e  a s  s p e cif e d  in  J I S  K  2 2 5 1 .  

7  S t a n d a r d  a tm o s p h e r ic  c o nd it io n s  o f  te s t ing s it e  

T h e  s t a n d a r d  a t m o s p h e ric  c o n d i tio n  of t e s t i n g  s i t e  s h a ll  b e  o r d i n a r y  t e m p e r a t u r e  

( 5  ° C  t o  3 5  ° C )  a n d  o r din a r y  h u midit y  ( 4 5  %  t o  8 5  %  in r ela tiv e  h u midit y)  a s  s p e cife d  

in  J I S  Z  8 7 0 3 .  

8  T e s t i n g m e t h o d  

8 . 1  D e n sit y  

De n sit y  s h all  b e  m e a s u r e d  in  a c c o r d a n c e  wi t h  7 . 1  or  7 . 3  of  J I S  K  0 0 6 1 .  

Wh e n  d e n sit y  is  o b t ain e d  u sin g  h y d r o m e t e r  g r a d u a t e d  wit h  s p e cifc  g r a vit y  (15 / 4  ° C ) ,  

t h e  fllowi n g  s h all  a p ply .  

D  =  0. 9 9 9  845  x  (S15 - E )  

w h e r e ,  D :  d e n s i t y  ( 20  ° C )  ( g / c m3)  

s1 5 :  i n d i c a t i o n  o n  hyd r o m e t e r  g r a d u a t e d  w i t h  s p e c i f c  g r a vi ty  
( 1 5 / 4  °C )  

E  :  in s t r u m e n t a l  e r r o r  

Wh e n  d e n sit y  ( 2 0  ° C )  is  o b t ain e d  fo m  s p e cifc  g r a vit y  ( 2 0 / 2 0  ° C ),  t h e  fllo win g  

s h all  a p p l y.  

D  =  0.9 98  20  X  S20  

w h e r e ,  D  :  d e n s i t y  ( 2 0  ° C )  ( g / c m3)  

S2 0 :  s p e cif c  g r a v i ty  ( 2 0 / 2 0  ° C )  

0 . 9 9 8  20:  d e n sit y  of  w a t e r  ( 2 0  ° C)  ( g / c m3)  

8. 2  F o a m i n g p r o p e r t y  

8. 2 . 1  Ap p a r a t u s  a n d  in s t r u m e n t  

A p p a r a t u s  a n d  a n  in s t r u m e n t  t o  b e  u s e d  sh all  b e  a  1 0 0  ml  m e a s u rin g  c ylin d e r  wit h  a  
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s t o p p e r  a s  s p e c i f e d  in  J I S  R  3 5 0 5 .  

8.2.2  R e a g e n t s  

Wa t e r  D e io n iz e d  w a t e r  h a v i n g  a  c o n d u c t iv it y  of 0 . 3  m S / m  o r  l o w e r .  

8.2.3  O p e r a t i o n  

T h e  o p e r a t i o n  s h a l l  b e  c a r r i e d  o u t  a s  fl l o w s.  

a )  Ta k e  5 0  ml  of s a m p l e  a q u e o u s  s olu t i o n  of 3 0  %  v olu m e  fa c t i o n  i n t o  a  m e a s u r i n g  

c yli n d e r ,  a n d  k e e p  a t 2 3  ° C  ±  5  ° C  fr  3 0  m i n.  

b )  S h a k e  t h e  m e a s u r i n g  c y l i n d e r  h a r d  u p  a n d  d o w n  fr  1 0 0  t i m e s  (fr  a b o u t  3 0  s ) .  

c )  Allo w  t h e  m e a s u rin g c y l in d e r  t o  s t a n d  s till  fr  1 0  s ,  a n d  r e a d  t h e  v olu m e  of b u b b l e s  

w i t h  n a k e d  e y e s.  

Aft e r  t h e  s t a n d s t ill  fr 1 0  s ,  if r i n g - s h a p e d  b u b ble s  r e m ain  o n  in s i d e  w all  of the  

m e a s u r i n g  c y l i n d e r  b u t  n o  b u b b l e  is  left  i n  t h e  c e n t r e  of t h e  s olu t i o n  s u rfc e ,  t h e  

v olu m e  of b u b ble s  s h all  b e  j u d g e d  a s  z e r o.  

d )  R e p e a t  t h is  p r o c e d u r e  t w i c e ,  a n d  r e c o r d  t h e  a v e r a g e  of t w o  m e a s u r e m e n t s.  

8.3  Wa t e r  c o n t e n t  

M e a s u r e  w a t e r  c o n t e n t  i n  a c c o r d a n c e  w i t h  6. 3  of  J I S  K  0 0 6 8 ,  a v e r a g e  t w o  m e a s u r e d  

v alu e s ,  a n d  t h e n  r o u n d  of  t h e  r e s ult  t o  o n e  d e cim al  pla c e .  

8 . 4  p H va lu e  

8.4.1  p H  m e t e r  

A s  s p e cif e d  in J I S  Z  8 8 0 2.  

8.4.2  R e a g e n t s  

Wa t e r,  a s  s p e c i f e d  in 8. 2. 2.  

8.4.3  O p e r a t i o n  

P r e p a r e  a n  a q u e o u s  s olu t i o n  of 3 0  %  v olu m e  fa c t i o n ,  m e a s u r e  i t s  p H a t  5  ° C  to  3 5  ° C  

in a c c o r d a n c e  w i t h  Cla u s e  8  of J I S  Z  8 8 0 2,  a v e r a g e  t w o  m e a s u r e d  v alu e s ,  a n d  r o u n d  of  

the  r e s ult  t o  o n e  d e c i m al  pla c e  t o  o b t a i n  t h e  p H  v alu e.  

8.5  F r e e z i n g  p o i n t  

8.5.1  M e a s u r i n g  a p p a r a t u s  fr  fe e z i n g  p o i n t  

S e t  up  t h e  a p p a r a t u s  u sin g  t h e  fllo w i n g  in s t r u m e n t s  wit h  r efe r e n c e  t o  F i g u r e  1 .  

a )  C o o li n g  v e s s e l,  of gla s s  De w a r  b o t tle ,  m e a s u r i n g  2  L  o r  m o r e  in  c a p a c i t y  a n d  2 7 0  

m m  o r  m o r e  i n  d e p t h,  t h r o u g h  w h i c h  a  c o oli n g  t u b e  a n d  a  s t i r r i n g  r o d  a r e  v i s i b l e .  

b )  C o o li n g  t ube  Air - j a c k e t e d  t e s t  t u b e  c o m p o s e d  of a  d ouble -la y e r e d  t u b e  w i t h  a  

s m a ll  t u b e  o n  t h e  b o t t o m  a n d  e q u i p p e d  w i t h  a  c o r k  o r  r u b b e r  s t o p p e r  w h i c h  h a s  

t w o  o p e n i n g s  fr i n s e r t i o n  of a  s t i r r i n g  r o d  a n d  a  t h e r m o m e t e r  in  t h e  u p p e r  p a r t.  

c )  S t i r r i n g  ro d,  in  t h e  fr m  of c o il  ( c o n s is t in g of f v e  t u r n s )  m a d e  of 1 . 6 0  m m-d i a m e t e r  
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