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T S - 1 a  T  2 9 0 - 1  AAS H T O  

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

D e t e r m i n i n g  Wa t e r- S o l u b l e   

S u l fa t e  I o n  C o n t e n t  i n  S o i l  

A A S H T O  D e s i g n a t i o n :  T  2 9 0 - 9 5  ( 2 0 2 4 )  

T e c h n i c a l l y  R e v i s e d :  1 9 9 5  R e v i e w e d  b u t  N o t  U p d a t e d :  2 0 2 4  E d i t o ri a l l y  R e v i s e d :  2 0 2 1  

T e c h n i c a l  S u b c o m m i t t e e :  1 a ,  S o i l  a n d  U n b o u n d  R e c y c l e d  M a t e ri a l s  

1 .  S C O P E  

1 . 1 .  T h i s  te s t m e th o d c o v e rs  th e  de te rm i n a ti o n  o f th e  w a te r- s o l ub l e  s u l fa te  i o n  c o n te n t i n  s o i l .  T h i s  

s ta n dard i s  d i v i de d i n to  tw o  p a rts .  T h e  fi rs t p a rt s p e c i fi e s  th e  p r o c e du re  fo r s a m p l i n g  an d p re p a ri n g  

th e  s a mp l e  to  s i z e  fo r t e s ti n g .  T h e  s e c o n d p art d e l i n e ate s  tw o  te s t p ro c e du re s  ( M e th o d s  A  o r B )  fo r 

th e  d e te rm i n a ti o n  o f th e  s u l fate  i o n c o n te n t i n  s o i l s .  T h e  s e l e c ti o n  o f th e  m e t h o d i s  d e p e nd e n t o n  

th e  c o n c e n tr ati o n o f s u l fat e  i o n  an d th e  a c c urac y  de s i re d .  T w o  m e th o d s  are  g i v e n  as  fo l l o w s :  

 

 S e c ti o n  

M e th o d A :   

 ( G ra v i me t ri c  M e th o d )  ( 1  to  7 )  a n d  

 ( 8  to  1 6 )  

M e th o d B :   

 ( T u rb i d i m e tri c  M e th o d)  ( 1  to  7 )  a n d  

 ( 1 7  to  2 6 )  

 

1 . 2 .  M e th o d  A  i s  a p ri m ary  m e a s ure  o f s u l fa te  i o n .  M e th o d  B  i s  l e s s  ti m e - c o n s u m i ng ,  b u t o fte n  mo r e  

l i a b l e  to  i n te rfe r e n c e  th an  M e th o d A .  I t i s  p arti c u l arl y  u s e fu l  i n  th e  l o w e r s u l fa te  rang e  an d c an  b e  

u s e d  a s  a s c re e n i ng  te s t.  T h i s  m e th o d  i s  d i re c tl y  a p p l i c a b l e  o v e r th e  ran g e  o f 1 0  to  1 0 0  m g /kg .  

1 . 3 .  T h e  v a l u e s  s ta te d  i n  S I  u n i ts  ar e  t o  b e  re g arde d  a s  th e  s tan da rd.  

1 . 4 .  Th e  q u a li ty  o f th e  re s u lts  p ro du c e d b y th i s  s ta n da rd i s  de p e n de n t o n  th e  c o m p e te n c e  o f th e  

p e rs o n n e l p e rfo rm in g th e  p ro c e du re  a n d th e  c a p a b i li ty ,  c a li b ra ti o n ,  a n d m a in te n a n c e  o f th e  

e q u ip m e n t u s e d.  A ge n c i e s  th a t m e e t th e  c ri te ri a  o f R  1 8  a re  ge n e ra lly  c o n s ide re d c a p a b le  o f 

c o m p e te n t a n d o b je c ti ve  te s ti n g/s a m p lin g/i n s p e c ti o n /e tc .  Us e rs  o f th i s  s ta n da rd a re  c a u ti o n e d th a t 

c o m p li a n c e  w i th  R  1 8  a lo n e  do e s  n o t c o m p le te ly  a s s u re  re li a b le  re s u lts .  R e li a b le  re s u lts  de p e n d 

o n  m a n y  fa c to rs ;  fo llo w in g th e  s u gge s ti o n s  o f R  1 8  o r s o m e  s i m i la r a c c e p ta b le  gu i de li n e  p ro v i de s  

a  m e a n s  o f e va lu a ti n g a n d c o n tro lli n g s o m e  o f th o s e  fa c to rs .  

2 .  RE 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  2 3 1 ,  W e i g h i n g  D e v i c e s  U s e d  i n th e  T e s ti n g  o f M a te ri al s  

  R 1 8 ,  E s tab l i s h i n g  an d I m p l e m e n ti n g  a Q u al i ty  M an ag e m e n t S y s te m  fo r C o n s tru c ti o n  

M a te ri al s  T e s ti n g  L ab o ra to r i e s  

  R 9 0 ,  S am p l i ng  A g g re g ate  P ro du c ts  
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T S - 1 a  T  2 9 0 - 2  AAS H T O  

2 . 2 .  A STM Sta n da rds :  

  D 8 5 9 ,  S ta nd ard  T e s t M e th o d fo r S i l i c a  i n  W a te r   

  D 1 1 2 9 ,  S tan dard T e rm i no l o g y  Re l a ti n g  to  W a te r 

  D 1 1 9 3 ,  S tan dard S p e c i fi c a ti o n  fo r Re ag e n t W a te r 

  E 1 1 ,  S t an da rd S p e c i fi c a ti o n  fo r W o v e n W i re  T e s t S i e v e  C l o th  and  T e s t S i e v e s  

  E 2 9 ,  S ta nd a rd  P rac ti c e  fo r U s i n g  S i g n i fi c a n t D i g i t s  i n  T e s t D a ta  to  D e te rm i n e  C o n fo rm an c e  

w i th  S p e c i fi c a ti o n s  

  E 6 0 ,  S ta nd a rd  P rac ti c e  fo r A na l y s i s  o f M e ta l s ,  O re s ,  a nd Re l a te d M a te ri a l s  b y  

S p e c tro p h o to me try  

  E 2 7 5 ,  S tan d ard P ra c ti c e  fo r D e s c ri b i ng  an d M e a s u ri ng  P e rfo rm an c e  o f U l tra v i o l e t an d V i s i b l e  

S p e c t ro p h o t o me te rs  

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

3 . 1 .  F o r de fi n i ti o n s  o f te rm s  u s e d i n  th e s e  m e th o d s ,  re fe r  to  A S T M  D 1 1 2 9 .  

 

P A R T  I —I N I T I A L  P R E P A R A T I O N  O F  T E S T  S A M P L E S  

4 .  S C O P E  

4 . 1 .  T h i s  m e th o d c o v e rs  th e  d ry  p re p ara ti o n o f s o i l  a nd  s o i l - ag g re g at e  s a mp l e s ,  a s  r e c e i v e d  fro m  t h e  

fi e l d ,  fo r u s e  i n  d e te rm i n i n g  th e  s u l fa te  i o n  c o n te n t i n  s o i l s .  

4 . 2 .  T h e  fo l l o w i n g  ap p l i e s  to  a l l  s p e c i fi e d l i m i ts  i n  t h i s  s tan d ard:  F o r th e  p u rp o s e  o f de te r m i n i n g  

c o nfo rm an c e  w i th  th e s e  s p e c i fi c a ti o n s ,  a n o b s e rv e d  v a l u e  o r c al c u l ate d  v a l u e  s h al l  b e  ro u nd e d  o ff 

“ to  th e  n e are s t u n i t”  i n  th e  l as t ri g h t- h a nd  p l ac e  o f fi g ure s  u s e d i n e x p re s s i n g  th e  l i m i ti n g  v al u e ,  i n  

ac c o rdan c e  w i th  A S T M  E 2 9 .  

5 .  A P P A RA T U S  

5 . 1 .  T h e  b al a n c e  s h a l l  h av e  s u ffi c i e n t c ap ac i ty ,  b e  re ada b l e  to  0 . 1  p e rc e n t o f th e  s am p l e  m as s  o r b e tte r,  

an d c o nfo rm  to  th e  re qu i re m e n ts  o f M  2 3 1 .  

5 . 2 .  D ry i n g A p p a ra tu s —A ny  s u i ta b l e  de v i c e  c ap a b l e  o f d ry i n g  s a m p l e s  a t a te m p e ra tu re  n o t e x c e e d i n g  

6 0 ° C  ( 1 4 0 ° F ) .  

5 . 3 .  Si e v e s —A  s e ri e s  o f s i e v e s  o f th e  fo l l o w i n g  s i z e s :  6 . 3  m m  ( 1 /4  i n . ) ,  4 . 7 5  mm  ( N o .  4 ) ,  2 . 0 0  mm  

( N o .  1 0 ) ,  an d a p an .  T h e  s i e v e  s h al l  c o nfo rm t o  E 1 1 ,  W i re - C l o th  S i e v e s  fo r T e s ti n g  P u rp o s e s  

( N o te  1 ) .  

N o t e  1 —T h e  s i e v e  s i z e s  th a t h av e  an  o p e n i n g  s i z e  o f 6 . 3  m m  ( 1 /4  i n . )  o r  l arg e r s h a l l  c o n fo rm  to  

th e  re qu i re m e nt s  s p e c i fi e d  i n E 1 1 ,  e x c l ud i n g  C o l um n N o .  7 .  T h i s  e x c l u s i o n  p e rm i ts  th e  us e  o f 

h e a v i e r s c re e n s  i n  n o n s tan dard fram e s  t h a t are  l arg e r th an  th e  2 0 3 . 2 - m m ( 8 - i n . )  ro u nd  fram e s .  

5 . 4 .  Pu lv e ri zi n g A p p a ra tu s —E i th e r a  m o rta r an d ru b b e r- c o v e re d  p e s tl e  o r an y  de v i c e  s u i ta b l e  fo r 

b re aki n g  up  th e  a g g re g a ti o n s  o f s o i l  p ar ti c l e s  w i th o u t re du c i n g  th e  s i z e  o f th e  i nd i v i du a l  g rai n s  

( N o t e  2 ) .  

N o t e  2 —O th e r ty p e s  o f ap p ara tu s  are  s a ti s fac to ry  i f th e  ag g re g ati o n s  o f s o i l  p arti c l e s  are  b r o ke n  

u p  w i th o u t re du c i n g  th e  s i z e  o f th e  i n d i v i dua l  g rai n s .  
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