
S t a n d a rd  M e t h o d  o f T e s t  fo r 

F i n e n e s s  o f H yd ra u l i c  C e m e n t  

b y Ai r P e rm e a b i l i t y Ap p a ra t u s  

 

 

A A S H T O  D e s i g n a t i o n :  T  1 5 3 - 2 2  

T e c h n i c a l l y  R e v i s e d :  2 0 2 2  

T e c h n i c a l  S u b c o m m i t t e e :  3 a ,  C e m e n t ,  L i m e ,  a n d  C o n c r e t e  M a t e r i a l s  

A S T M  D e s i g n a t i o n :  C 2 0 4 - 1 8ε1  

 

A m e r i c a n  A s s o c i a t i o n  o f  S t a t e  H i g h w a y  a n d  T r a n s p o r t a t i o n  O f f i c i a l s  
5 5 5  1 2 t h  S t r e e t  N W ,  S u i t e  1 0 0 0  
W a s h i n g t o n ,  D C  2 0 0 0 4  

Full document details: AASHTO T 153-22

http://www.avadocuments.com/doc/aashto-t-153-22
http://www.avadocuments.com/doc/aashto-t-153-22


 

T S - 3 a  T  1 5 3 - 1   AAS H T O  

S t a n d a r d  M e t h o d  o f  T e s t  f o r  

F i n e n e s s  o f  H yd ra u l i c  C e m e n t   

b y Ai r P e r m e a b i l i t y A p p a ra t u s  

A A S H T O  D e s i g n a t i o n :  T  1 5 3 - 2 2  

T e c h n i c a l l y  R e v i s e d :  2 0 2 2  

T e c h n i c a l  S u b c o m m i t t e e :  3 a ,  C e m e n t ,  L i m e ,  a n d  C o n c r e t e  M a t e r i a l s  

A S T M  D e s i g n a t i o n :  C 2 0 4 - 1 8ε1  

1 .  S C O P E  

1 . 1 .  T h i s  te s t me th o d  c o v e rs  d e te rmi n a ti o n  o f th e  fi n e n e s s  o f h y d rau l i c  c e me n t,  u s i n g  th e  B l a i n e  a i r 

p e rme a b i l i ty  a p p ara tu s ,  i n  te rms  o f th e  s p e c i fi c  s u rfa c e  e x p re s s e d  a s  to ta l  s u rfac e  are a  i n  s q u a re  

c e n ti me te rs  p e r g r a m o r s q u are  me te rs  p e r ki l o g ra m o f c e me n t.  T w o  te s t me th o d s  a re  g i v e n :  T e s t 

M e th o d  A  i s  th e  R e fe re n c e  T e s t M e th o d  u s i n g  th e  ma n u al l y  o p e ra te d  s ta n d ard  B l a i n e  ap p a ra tu s ,  

an d  T e s t M e th o d  B  p e rmi ts  th e  u s e  o f a n  a u to mate d  a p p a ra tu s  th at i s  i n  ac c o rd a n c e  w i th  th e  

q u a l i fi c a ti o n  re q u i re me n ts  o f th i s  te s t me th o d ’ s  d e mo n s tra te d  a c c e p ta b l e  p e rfo rma n c e .  A l th o u g h  

th e  te s t me th o d  ma y  b e ,  an d  h a s  b e e n ,  u s e d  fo r th e  d e te rmi n a ti o n  o f th e  me a s u re s  o f fi n e n e s s  o f 

v a ri o u s  o th e r mate ri a l s ,  i t s h o u l d  b e  u n d e rs to o d  th a t,  i n  g e n e ra l ,  re l ati v e  ra th e r th a n  a b s o l u te  

fi n e n e s s  v al u e s  a re  o b tai n e d .  

1 . 1 . 1 .  T h i s  te s t me th o d  i s  kn o w n  to  w o rk w e l l  fo r p o rtl an d  c e me n ts .  H o w e v e r,  th e  u s e r s h o u l d  e x e rc i s e  

j u d g me n t i n  d e te rm i n i n g  i ts  s u i ta b i l i ty  w i th  re g ard  to  fi n e n e s s  me a s u re me n ts  o f c e me n ts  w i th  

d e n s i ti e s  o r p o ro s i ti e s  th at d i ffe r fro m th o s e  as s i g n e d  to  S ta n d ard  R e fe re n c e  M a te ri al  N o .  1 1 4  o r 

N o .  4 6 h .  

1 . 2 .  T h e  v al u e s  s ta te d  i n  S I  u n i ts  are  to  b e  re g ard e d  a s  th e  s tan d a rd .  

1 . 3 .  Th is  s ta n da rd do e s  n o t p u rp o rt to  a ddre s s  a ll o f th e  s a fe ty  co n c e rn s ,  if a n y,  a s s o cia te d with  its  u s e .  

It is  th e  re s p o n s ib ility  o f th e  u s e r o f th is  s ta n da rd to  e s ta b lis h  a p p ro p ria te  s a fe ty a n d h e a lth  

p ra ctice s  a n d de te rmin e  th e  a p p lica b ility  o f re g u la to ry limita tio n s  p rio r to  u s e .  

1 . 4 .  Th e  q u a lity o f th e  re s u lts  p ro du ce d b y th is  s ta n da rd a re  de p e n de n t o n  th e  co mp e te n ce  o f th e  

p e rs o n n e l p e rfo rmin g  th e  p ro ce du re  a n d th e  ca p a b ility,  ca lib ra tio n ,  a n d ma in te n a n ce  o f th e  

e q u ip m e n t u s e d.  A g e n cie s  th a t m e e t th e  crite ria  o f R  1 8  a re  g e n e ra lly  co n s ide re d ca p a b le  o f 

co mp e te n t a n d o b je ctive  te s tin g /s a mp lin g /in s p e c tio n /e tc .  Us e rs  o f th is  s ta n da rd a re  ca u tio n e d th a t 

co mp lia n ce  with  R  1 8  a lo n e  do e s  n o t co mp le te ly a s s u re  re lia b le  re s u lts .  R e lia b le  re s u lts  de p e n d 

o n  ma n y  fa cto rs ;  fo llo win g  th e  s u g g e s tio n s  o f R  1 8  o r s o me  s im ila r a cce p ta b le  g u ide lin e  p ro vide s  

a  me a n s  o f e va lu a tin g  a n d co n tro llin g  s o me  o f th o s e  fa cto rs .  

2 .  R E F E R E N C E D  D O C U M E N T S  

2 . 1 .  A A SHTO  Sta n da rds :  

  M  3 3 9 M /M  3 3 9 ,  T h e rmo me te rs  U s e d  i n  th e  T e s ti n g  o f C o n s tru c ti o n  M a te ri a l s  
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  R  1 8 ,  E s ta b l i s h i n g  an d  I mp l e me n ti n g  a  Q u al i ty  M a n a g e me n t S y s te m fo r C o n s tru c ti o n  

M a te ri a l s  T e s ti n g  L ab o ra to ri e s  

2 . 2 .  A STM Sta n da rds :  

  A 5 8 2 /A 5 8 2 M ,  S tan d ard  S p e c i fi c a ti o n  fo r F re e - M ac h i n i n g  S ta i n l e s s  S te e l  B a rs   

  C 1 2 5 ,  S ta n d ard  T e rmi n o l o g y  R e l a ti n g  to  C o n c re te  an d  C o n c re te  A g g re g a te s  

  C 2 1 9 ,  S ta n d ard  T e rmi n o l o g y  R e l a ti n g  to  H y d rau l i c  an d  O th e r I n o rg a n i c  C e me n ts  

  C 6 7 0 ,  S tan d a rd  P rac ti c e  fo r P re p ari n g  P re c i s i o n  an d  B i as  S ta te me n ts  fo r T e s t M e th o d s  fo r 

C o n s tru c ti o n  M ate ri al s  

  E 1 ,  S ta n d ard  S p e c i fi c a ti o n  fo r A S T M  L i q u i d ‐ i n ‐ G l a s s  T h e rmo me te rs   

  E 2 3 0 ,  S tan d ard  S p e c i fi c a ti o n  fo r T e mp e ratu re ‐ E l e c tro mo ti v e  F o rc e  ( e mf)  T ab l e s  fo r 

S ta n d ard i z e d  T h e rmo c o u p l e s    

  E 8 3 2 ,  S tan d ard  S p e c i fi c a ti o n  fo r L ab o ra to ry  F i l te r P ap e rs   

  R 0 0 2 8 ,  Ma n u a l o f Ce m e n t Te s ti n g ( n o t an  A S T M  s tan d a rd ;  a v ai l a b l e  a s  P D F  o n l y )  

2 . 3 .  In te rn a ti o n a l Ele c tro te c h n i c a l Co m m i s s i o n  Sta n da rd:  

  I E C  6 0 5 8 4 ‐ 1 :  2 0 1 3 T h e rmo c o u p l e s  ‐  P a rt 1 :  E M F  S p e c i fi c ati o n s  an d  T o l e ra n c e s   

2 . 4 .  O th e r D o c u m e n ts :  

  N o .  1 1 4 ,  N a ti o n al  I n s ti tu te  o f S tan d ard s  an d  T e c h n o l o g y  S tan d ard  R e fe re n c e  M a te ri a l 1  

  N o .  4 6 h ,  N a ti o n a l  I n s ti tu te  o f S ta n d ard s  an d  T e c h n o l o g y  S ta n d ard  R e fe re n c e  M ate ri al 1  

  B S  4 3 5 9 :  1 9 7 1  B ri ti s h  S tan d ard  M e th o d  fo r th e  D e te rmi n a ti o n  o f S p e c i fi c  S u rfa c e  o f 

P o w d e rs :  P art 2 :  A i r P e rme a b i l i ty  M e th o d s 2   

T E S T  M E T H O D  A :  R E F E R E N C E  M E T H O D  

3 .  T E R M I N O L O G Y 

3 . 1 .  D e fi n i ti o n s :  

3 . 1 . 1 .  F o r d e fi n i ti o n s  a n d  te rms  u s e d  i n  th i s  te s t me th o d ,  re fe r to  th e  t e rmi n o l o g y  i n  A S T M  C 1 2 5  a n d  

A S T M  C 2 1 9 .  

4 .  AP P AR A T U S  

4 . 1 .  Na tu re  o f A p p a ra tu s —T h e  B l a i n e  a i r p e rme ab i l i ty  ap p a ra tu s  c o n s i s ts  e s s e n ti a l l y  o f a  me an s  o f 

d raw i n g  a d e fi n i te  q u a n ti ty  o f a i r th ro u g h  a  p re p are d  b e d  o f c e me n t o f d e fi n i te  p o ro s i ty .  T h e  

n u mb e r an d  s i z e  o f th e  p o re s  i n  a  p re p are d  b e d  o f d e fi n i te  p o ro s i ty  a re  a fu n c ti o n  o f th e  s i z e  o f th e  

p a rti c l e s  an d  d e te rmi n e  th e  rate  o f a i rfl o w  th ro u g h  th e  b e d .  T h e  ap p ara tu s ,  i l l u s trate d  i n  F i g u re  1 ,  

s h a l l  c o n s i s t s p e c i fi c a l l y  o f th e  p arts  d e s c ri b e d  i n  S e c ti o n s  4 . 2  to  4 . 8 .  
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F i g u re  1 —B l ai n e  A i r P e rme a b i l i ty  A p p a r atu s  

4 . 2 .  Pe rm e a b i li ty  Ce ll—T h e  p e rme a b i l i ty  c e l l  s h a l l  c o n s i s t o f a ri g i d  c y l i n d e r 1 2 . 7 0  ±  0 . 1 0  mm i n  

i n s i d e  d i a me te r ,  c o n s tru c te d  o f au s te n i ti c  s ta i n l e s s  s te e l  ( s e e  N o te  1 ) .  T h e  i n te ri o r o f th e  c e l l  s h a l l  

h a v e  a  fi n i s h  o f 0 . 8 1  µm ( 3 2  µi n . ) .  T h e  to p  o f th e  c e l l  s h a l l  b e  a t ri g h t an g l e s  to  th e  p ri n c i p a l  a x i s  

o f th e  c e l l .  T h e  l o w e r p o rti o n  o f th e  c e l l  mu s t b e  ab l e  to  fo rm a n  ai rti g h t fi t w i th  th e  u p p e r e n d  o f 

th e  ma n o me te r ,  s o  th e re  i s  n o  ai r l e a kag e  b e tw e e n  th e  c o n tac ti n g  s u rfa c e s .  A  l e d g e  0 . 5  to  1  mm i n  

w i d th  s h a l l  b e  a n  i n te g ra l  p art o f th e  c e l l  o r b e  fi rml y  fi x e d  i n  th e  c e l l  5 5  ±  1 0  mm fro m th e  to p  o f 

th e  c e l l  fo r s u p p o rt o f th e  p e rfo ra te d  me tal  d i s k.  T h e  to p  o f th e  p e rme a b i l i t y  c e l l  s h a l l  b e  fi tte d  

w i th  a p ro tru d i n g  c o l l ar to  fac i l i tate  th e  re mo v al  o f th e  c e l l  fro m th e  man o me te r.  

N o t e  1 —A S T M  A 5 8 2 /A 5 8 2 M  T y p e  3 0 3  s ta i n l e s s  s te e l  ( U N S  d e s i g n a ti o n  S 3 0 3 0 0 )  h as  b e e n  

fo u n d  to  b e  s u i tab l e  fo r th e  c o n s tru c ti o n  o f th e  p e rme a b i l i ty  c e l l  a n d  th e  p l u n g e r.  

4 . 3 .  D i s k—T h e  d i s k s h al l  b e  c o n s tru c te d  o f n o n c o rro d i n g  me ta l  a n d  s h a l l  b e  0 . 9  ±  0 . 1  mm i n  th i c kn e s s ,  

p e rfo ra te d  w i th  3 0  to  4 0  h o l e s  1  mm i n  d i ame te r e q u al l y  d i s tri b u te d  o v e r i ts  a re a .  T h e  d i s k s h al l  fi t 

th e  i n s i d e  o f th e  c e l l  s n u g l y .  T h e  c e n te r p o rti o n  o f o n e  s i d e  o f th e  d i s k s h al l  b e  ma rke d  o r 

i n s c ri b e d  i n  a l e g i b l e  ma n n e r s o  a s  to  p e rmi t th e  o p e rato r a l w a y s  to  p l ac e  th a t s i d e  d o w n w ard  

w h e n  i n s e rti n g  i t i n to  th e  c e l l .  T h e  ma rki n g  o r i n s c ri p ti o n  s h a l l  n o t e x te n d  i n to  an y  o f th e  h o l e s ,  

n o r to u c h  th e i r p e ri p h e ri e s ,  n o r e x te n d  i n to  th a t a re a  o f th e  d i s k th a t  re s ts  o n  th e  c e l l  l e d g e .  
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4 . 4 .  Plu n ge r—T h e  p l u n g e r s h a l l  b e  c o n s tru c te d  o f au s te n i ti c  s ta i n l e s s  s te e l  an d  s h al l  fi t i n to  th e  c e l l  

w i th  a c l e ara n c e  o f n o t mo re  th a n  0 . 1  mm.  T h e  b o tto m o f th e  p l u n g e r s h a l l  s h a rp l y  me e t t h e  l a te ra l  

s u rfa c e s  an d  s h a l l  b e  at ri g h t a n g l e s  to  th e  p ri n c i p a l  ax i s .  A n  a i r v e n t s h a l l  b e  p ro v i d e d  b y  me a n s  

o f a  fl a t s e c ti o n  3 . 0  ±  0 . 3  mm w i d e  o n  o n e  s i d e  o f th e  p l u n g e r.  T h e  to p  o f th e  p l u n g e r s h a l l  b e  

p ro v i d e d  w i th  a  c o l l a r s u c h  th at w h e n  th e  p l u n g e r i s  p l ac e d  i n  th e  c e l l  a n d  th e  c o l l a r b ro u g h t i n  

c o n tac t w i th  th e  to p  o f th e  c e l l ,  th e  d i s ta n c e  b e tw e e n  th e  b o tto m o f th e  p l u n g e r an d  th e  to p  o f th e  

p e rfo ra te d  d i s k s h a l l  b e  1 5  ±  1  mm.  

4 . 5 .  Fi lte r Pa p e r—T h e  fi l te r p ap e r s h a l l  b e  me d i u m re te n ti v e ,  c o rre s p o n d i n g  to  T y p e  1 ,  G rad e  B ,  i n  

a c c o rd an c e  w i th  A S T M  E 8 3 2 .  T h e  fi l te r p a p e r d i s ks  s h a l l  b e  c i rc u l a r,  w i th  s mo o th  e d g e s ,  a n d  

s h al l  h av e  th e  s a me  d i a me te r ( s e e  N o te  2 )  as  th e  i n s i d e  o f th e  c e l l .  

N o t e  2 —F i l te r p ap e r d i s ks  th at a re  to o  s ma l l  ma y  l e a v e  p art o f th e  s a mp l e  a d h e ri n g  to  th e  i n n e r 

w a l l  o f th e  c e l l  a b o v e  th e  to p  d i s k.  W h e n  to o  l a rg e  i n  d i a me te r,  th e  d i s ks  h a v e  a  te n d e n c y  to  

b u c kl e  an d  c au s e  e rra ti c  re s u l ts .  

4 . 6 .  Ma n o m e te r—T h e  U - tu b e  ma n o me te r s h al l  b e  c o n s tru c te d  a c c o rd i n g  to  th e  d e s i g n  i n d i c a te d  i n  

F i g u re  1 ,  u s i n g  n o mi n al  9 - mm o u ts i d e  d i ame te r,  s tan d a rd - w a l l  g l a s s  tu b i n g .  T h e  to p  o f o n e  a rm o f 

th e  ma n o me te r  s h a l l  fo rm an  a i rti g h t c o n n e c ti o n  w i th  th e  p e rme ab i l i ty  c e l l .  T h e  ma n o me te r arm 

c o n n e c te d  to  th e  p e rme a b i l i ty  c e l l  s h a l l  h av e  a  mi d p o i n t l i n e  e tc h e d  a ro u n d  th e  tu b e  at 1 2 5  to  

1 4 5  mm b e l o w  th e  to p  s i d e  o u tl e t a n d  a l s o  o th e rs  a t d i s tan c e s  o f 1 5  ±  1  mm,  7 0  ±  1  mm,  a n d   

1 1 0  ±  1  mm a b o v e  th at l i n e .  A  s i d e  o u tl e t s h al l  b e  p ro v i d e d  a t 2 5 0  to  3 0 5  mm a b o v e  th e  b o tto m o f 

th e  ma n o me te r  fo r u s e  i n  th e  e v a c u a ti o n  o f th e  man o me te r a rm c o n n e c te d  to  th e  p e rme a b i l i ty  c e l l .  

A  p o s i ti v e  ai rti g h t v a l v e  o r c l a mp  s h a l l  b e  p ro v i d e d  o n  th e  s i d e  o u tl e t n o t mo re  th an  5 0  mm fro m 

th e  ma n o me te r  arm.  T h e  man o me te r s h al l  b e  mo u n te d  fi rml y  an d  i n  s u c h  a man n e r th a t th e  arms  

are  v e rti c al .  

4 . 7 .  Ma n o m e te r L iq u id—T h e  man o me te r s h al l  b e  fi l l e d  to  th e  mi d p o i n t l i n e  w i th  a n o n v o l ati l e ,  

n o n h y g ro s c o p i c  l i q u i d  o f l o w  v i s c o s i ty  an d  d e n s i ty ,  s u c h  as  d i b u ty l  p h th a l ate   

( d i b u ty l  1 , 2 - b e n z e n e d i c arb o x y l a te )  o r a l i g h t g ra d e  o f mi n e ra l  o i l .  T h e  fl u i d  s h al l  b e  fre e  o f d e b ri s .  

4 . 8 .  Ti m e r—T h e  ti me r s h a l l  h av e  a p o s i ti v e  s tarti n g  a n d  s to p p i n g  me c h a n i s m a n d  s h a l l  b e  c ap ab l e  o f 

b e i n g  re ad  to  th e  n e a re s t 0 . 5  s  o r l e s s .  T h e  ti me r s h a l l  b e  a c c u rate  to  0 . 5  s  o r l e s s  fo r ti me  i n te rv a l s  

u p  to  6 0  s ,  an d  to  1  p e rc e n t o r l e s s  fo r ti me  i n te rv al s  o f 6 0  to  3 0 0  s .  

5 .  C A L I B R A T I O N  O F  A P P A R A T U S  

5 . 1 .  Sa m p le —T h e  c al i b rati o n  o f th e  a i r p e rme ab i l i ty  ap p ara tu s  s h a l l  b e  ma d e  u s i n g  th e  c u rre n t l o t o f 

N ati o n a l  I n s ti tu te  o f S ta n d a rd s  an d  T e c h n o l o g y  ( N I S T )  S tan d ard  R e fe re n c e  M ate ri a l  N o .  1 1 4  o r 

N o .  4 6 h .  T h e  s a mp l e  s h a l l  b e  a t ro o m te mp e ra tu re  w h e n  te s te d .  

5 . 2 .  B u lk Vo lu m e  o f Co m p a c te d B e d o f Po w de r— D e te rmi n e  th e  b u l k v o l u me  o f th e  c o mp ac te d  b e d  o f 

p o w d e r b y  p h y s i c a l  me as u re me n t o r th e  me rc u ry  d i s p l a c e me n t me th o d  as  fo l l o w s :  

5 . 2 . 1 .  B u lk Vo lu m e  D e te rm i n a ti o n  b y  Ph y s i c a l Me a s u re m e n t—P l a c e  tw o  fi l te r p a p e rs  i n  th e  p e rme a b i l i ty  

c e l l .  U s e  a ro d  s l i g h tl y  s ma l l e r th an  th e  d i ame te r o f th e  c e l l  to  p re s s  d o w n  th e  e d g e s  o f th e  fi l te r 

p ap e r fl a t o n  th e  p e rfo rate d  d i s k.  D e te rmi n e  th e  d i me n s i o n s  o f th e  p e rme a b i l i ty  c e l l  u s i n g  a 

me a s u ri n g  d e v i c e  re ad ab l e  to  0 . 0 0 1  c m.  M e a s u re  th e  i n s i d e  d i a me te r o f th e  p e rme a b i l i ty  c e l l  n e a r 

th e  p e rfo ra te d  d i s k as  w e l l  as  th e  d e p th  o f th e  c e l l  an d  th e  l e n g th  o f th e  p l u n g e r.  T ake  th re e  

me a s u re me n ts  o f e ac h  d i me n s i o n  an d  u s e  th e  a v e rag e  v a l u e  o f e a c h  d i me n s i o n  to  c a l c u l ate  th e  

b u l k v o l u me  u s i n g  th e  fo rmu l a b e l o w :  

V =  π r2  h  (1 )  

w h e re :  

V =  b u l k v o l u me  o c c u p i e d  b y  s amp l e ,  c m3 ;  
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r =  d i a me te r c e l l /2 ,  c m;  a n d  

h  =  c e l l  d e p th –p l u n g e r l e n g th ,  c m  

5 . 2 . 2 .  B u lk Vo lu m e  D e te rm i n a ti o n  b y  th e  Me rc u ry  D i s p la c e m e n t Me th o d—P l a c e  tw o  fi l te r p ap e r d i s ks  i n  

th e  p e rme a b i l i t y  c e l l ,  p re s s i n g  d o w n  th e  e d g e s ,  u s i n g  a ro d  h av i n g  a  d i a me te r s l i g h tl y  s ma l l e r th a n  

th at o f th e  c e l l ,  u n ti l  th e  fi l te r d i s ks  a re  fl a t o n  th e  p e rfo rate d  me ta l  d i s k .  T h e n  fi l l  th e  c e l l  w i th  

me rc u ry ,  A C S  re a g e n t g rad e  o r b e tte r,  re mo v i n g  an y  a i r b u b b l e s  ad h e ri n g  to  th e  w a l l  o f th e  c e l l .  

U s e  to n g s  w h e n  h a n d l i n g  th e  c e l l .  I f th e  c e l l  i s  mad e  o f mate ri a l  th a t w i l l  ama l g a ma te  w i th  

me rc u ry ,  th e  i n te ri o r o f th e  c e l l  s h a l l  b e  p ro te c te d  b y  a v e ry  th i n  fi l m o f o i l  j u s t p ri o r to  a d d i n g  th e  

me rc u ry .  L e v e l  th e  me rc u ry  w i th  th e  to p  o f th e  c e l l  b y  l i g h tl y  p re s s i n g  a  s mal l  g l a s s  p l a te  ag ai n s t 

th e  me rc u ry  s u rfa c e  u n ti l  th e  g l a s s  i s  fl u s h  to  th e  s u rfac e  o f th e  me rc u ry  an d  ri m o f th e  c e l l ,  b e i n g  

s u re  th at n o  b u b b l e  o r v o i d  e x i s ts  b e tw e e n  th e  me rc u ry  s u rfac e  an d  t h e  g l a s s  p l a te .  R e mo v e  th e  

me rc u ry  fro m th e  c e l l ,  d e te rmi n e  th e  mas s ,  an d  re c o rd  th e  mas s  o f th e  me rc u ry .  R e mo v e  o n e  o f th e  

fi l te r d i s ks  fro m th e  c e l l .  U s i n g  a  tri a l  q u an ti ty  o f 2 . 8 0  g  o f c e me n t ( s e e  N o te  4 ) ,  c o mp re s s  th e  

c e me n t ( s e e  N o te  5 )  i n  ac c o rd a n c e  w i th  S e c ti o n  5 . 5 ,  w i th  o n e  fi l te r d i s k ab o v e  an d  o n e  b e l o w  th e  

s amp l e .  I n to  th e  u n fi l l e d  s p a c e  at th e  to p  o f th e  c e l l ,  ad d  me rc u ry ,  re mo v e  e n trap p e d  a i r,  an d  l e v e l  

o ff th e  to p  as  b e fo re .  R e mo v e  th e  me rc u ry  fro m th e  c e l l ,  d e te rmi n e  th e  ma s s ,  an d  re c o rd  th e  mas s  

o f th e  me rc u ry .  

Warning—M e rc u ry  h as  b e e n  d e s i g n a te d  b y  th e  U . S .  E n v i ro n me n ta l  P ro te c ti o n  A g e n c y  ( E P A )  

an d  man y  s ta te  ag e n c i e s  a s  a h az a rd o u s  ma te ri a l  th at c a n  c au s e  c e n tra l  n e rv o u s  s y s te m,  ki d n e y ,  

an d  l i v e r d a ma g e .  M e rc u ry  o r i ts  v ap o r  ma y  b e  h a z ard o u s  to  h e a l th  an d  c o rro s i v e  to  ma te ri al s .  

C au ti o n  s h o u l d  b e  take n  w h e n  h an d l i n g  me rc u ry  an d  p ro d u c ts  c o n ta i n i n g  me rc u ry .  S e e  th e  

ap p l i c a b l e  p ro d u c t M a te ri a l  S a fe ty  D ata  S h e e t ( M S D S )  fo r d e ta i l s  a n d  E P A ’ s  w e b s i te —

h ttp : //w w w . e p a. g o v /me rc u ry /i n d e x . h tml —fo r ad d i ti o n a l  i n fo rma ti o n .  U s e rs  s h o u l d  b e  aw are  th at 

s e l l i n g  me rc u ry ,  p ro d u c ts  c o n ta i n i n g  me rc u ry ,  o r b o th  i n  y o u r s ta te  ma y  b e  p ro h i b i te d  b y  

s tate  l a w .  

5 . 2 . 3 .  C a l c u l ate  th e  b u l k v o l u me  o c c u p i e d  b y  th e  c e me n t to  th e  n e a re s t 0 . 0 0 5  c m 3  a s  fo l l o w s :  

A BW W
V

D

−
=  (2 )  

w h e re :  

V =  b u l k v o l u me  o f c e me n t,  c m3 ;  

WA  =  g ra ms  o f me rc u ry  re q u i re d  to  fi l l  th e  c e l l ,  n o  c e me n t b e i n g  i n  th e  c e l l ;  

WB  =  g ra ms  o f me rc u ry  re q u i re d  to  fi l l  th e  p o rti o n  o f th e  c e l l  n o t o c c u p i e d  b y  th e  p re p are d  b e d  

o f c e me n t i n  th e  c e l l ;  an d  

D  =  d e n s i ty  o f me rc u ry  a t th e  te mp e ra tu re  o f te s t,  mg / m3 .  ( S e e  T a b l e  1 . )  

 

T h e  th e rmo me te r fo r me a s u ri n g  ro o m te mp e ra tu re  s h a l l  me e t th e  re q u i re me n ts  o f M  3 3 9 M /M  3 3 9  

w i th  a  te mp e ratu re  ran g e  o f a t l e as t 1 6  to  3 4°C  ( 6 1  to  9 3°F )  an d  a n  ac c u ra c y  o f ± 0 . 5 ° C  ( ± 1 . 0 ° F )  

( s e e  N o te  3 ) .    

N o t e  3 —T h e rmo me te r ty p e s  s u i ta b l e  fo r u s e  i n c l u d e  A S T M  E 1  m e rc u ry  th e rmo me te rs ;  I E C  

6 0 5 8 4  th e rmo c o u p l e  th e rmo me te r T y p e  T ,  C l a s s  1 ;  o r A S T M  E 2 3 0  th e rmo c o u p l e  th e rmo me te r,  

T y p e  T ,  S p e c i al .  
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