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D é t e r m in a t io n  d e  la  t e n e u r  e n  s u b s t a n c e  o r g a n iq u e  p o u r  la  c la s s if ic a t io n  d e s  é c h a n t i l lo n s  d e  s o ls

M .  M U L L E R - V O N M O O S ,  L aborato rie s  f o r Hy d rau lic  Re s e arch and  S o il Me c hanic s , Swiss  Fe de ral Ins titu te  o f  T e ch ­

nology , Z uric h , S w itz e rland

S U M M A R Y

T h e  o r g a n ic  m a t t e r  in  53  s a m p le s , w h ic h  a c c o r d ing  to  U .S .C .S .  
c la s s ific a t ion  s h o u ld  c o n t a in  o r g a n ic  m a t e r ia l, w a s  d e t e r m in e d  by  
the  w e t  c o m b u s t io n  m e t h o d s  o f  S c h o lle n b e r g e r , a n d  W a lk le y  
a n d  B la c k .  I t  w a s  de s ir e d  to  s h o w  w h e t h e r  a n  e s t im a te  o f  the  
a m o u n t  o f  o r g a n ic  s ubs ta nc e  in  s o il c o u ld  be  o b t a in e d  fr o m  the  
s o d iu m  h y d r o x id e  te s t a n d  w h e t h e r  a  r e la t io n s h ip  e x is te d  be tw e e n 
the  s o d iu m  h y d r o x id e  le s t  a n d  the  d is p la c e m e n t  o f  the  At t e r b e r g  
lim it s  a ft e r  o v e n  d r y in g .  N e it h e r  c o u ld  be  s h o w n . T h e  r a p id  
m e t h o d  o f  W a lk le y  a n d  B la c k  fo r  th e  d e t e r m in a t io n  o f  o r g a n ic  
m a t t e r  is  r e c o m m e n d e d  in  p la c e  o f  the  s o d iu m  h y d r o x id e  te s t 
fo r  the  c la s s ific a t io n .

t h e  p a r t i c l e  s i z e  d i s t r i b u t i o n , p la s t ic  p r o p e r t ie s ,  a n d  

o r g a n ic  im p u r it ie s  ( in  s o  f a r  a s  t h e y  a ffe c t  t h e  p la s t ic it y )  

a r e  d e c is iv e  fo r  t h e  c la s s if ic a t io n  o f  s o il s a m p le s  a c c o r d in g  

t o  U .S .C .S .  ( S N V ,  1 9 5 9 ) .  T h e  o r g a n ic  m a t t e r  is  d e t e r m in e d  

b y  t h e  d is p la c e m e n t  o f  t h e  A t t e r b e r g  lim it s ,  i.e .  b y  d e t e r m i­

n a t io n s  o n  fr e s h  a n d  o v e n - d r ie d  ( 1 0 5  C )  s a m p le s ,  a n d  b y  

t h e  s o d iu m  h y d r o x id e  te s t  (B r it is h  S t a n d a r d  8 1 2 ,  1 9 5 1 ) .  W e  

h a v e  h a d  d o u b t s  a b o u t  t h e  u s e fu ln e s s  o f  th e s e  m e t h o d s .  T h e  

o r g a n ic  m a t t e r  c o n t e n t  o f  5 3  s a m p le s  f r o m  v a r io u s  d is t r ic t s  

o f  S w it z e r la n d ,  w h ic h  h a d  b e e n  s h o w n  b y  r o u t in e  c la s s if ic a ­

t io n  t o  c o n t a in  o r g a n ic  m a t e r ia l,  w a s  d e t e r m in e d ,  fo r  c o m ­

p a r is o n ,  b y  w e t  c o m b u s t io n  fo l lo w e d  b y  t i t r im e t r ic  d e t e r m i ­

n a t io n  o f  t h e  u n u s e d  o x id iz in g  a g e n t  (S c h o lle n b e r g e r ,  1 9 2 7 ; 

Ja c k s o n ,  1 9 5 8 ; W a lk le y  a n d  B la c k ,  1 9 3 4 ) .  W e  t r ie d  to  

e s t a b lis h  w h e t h e r  a n  e s t im a t e  o f  t h e  a m o u n t  o f  o r g a n ic  

m a t t e r  in  t h e  s o il c o u ld  b e  o b t a in e d  f r o m  t h e  s o d iu m  

h y d r o x id e  te s t  a n d  w h e t h e r  a  r e la t io n s h ip  e x is t s  b e t w e e n  t h e  

v a lu e s  o b t a in e d  f r o m  t h e  s o d iu m  h y d r o x id e  te s t  a n d  t h e  d is ­

p la c e m e n t  o f  t h e  A t t e r b e r g  lim it s .  W e  t e s t e d  v a r io u s  m e t h o d s  

f o r  t h e  d e t e r m in a t io n  o f  o r g a n ic  m a t t e r  w it h  r e g a r d  t o  t h e ir  

s u it a b ili t y  a s  r a p id  m e t h o d s  f o r  t h e  c la s s if ic a t io n  o f  s o il 

s a m p le s .

m e t h o d s

1. C la s s if ic a t io n  b y  U .S .C .S .  ( S N V  s t a n d a r d  s h e e t s  7 0 .0 0 5  

a n d  7 0 .0 0 8 ,  1 9 5 9 ) .

2 . P a r t ic le  s ize  d is t r ib u t io n  w it h  h y d r o m e t e r  b y  t h e  c o n ­

v e n t io n a l m e t h o d  o f  C a s a g r a n d e  ( L a m b e ,  1 .9 5 1 ).  D is p e r s io n  

w it h  0 . 7 5  p e r  c e n t  s o d iu m  h e x a m e t a p h o s p h a t e .

3 . A t t e r b e r g  lim it s  (L a m b e ,  1 9 5 1 )  b y  S N V  s t a n d a r d  s h e e t  

7 0 .3 4 5  ( 1 9 6 0 )  d e t e r m in e d  o n  fr e s h  a n d  o v e n - d r ie d  ( o v e r ­

n ig h t ,  1 0 5  C )  m a t e r ia l.

4 . S o d iu m  h y d r o x id e  te s t  b y  B r it is h  S t a n d a r d  8 1 2  ( 1 9 5 1 ) .

5 . T h e  o r g a n ic  m a t t e r  w a s  d e t e r m in e d  b y  w e t  c o m b u s t io n  

o n  a ir - d r ie d  m a t e r ia l,  w it h  p a r t ic le  s ize  s m a lle r  t h a n  0 .2  m m .

s o m m a i r e

L a  t e n e ur  e n  s ub s ta nc e  o r g a n iq u e  a  é té  d é t e r m in é e  s u r  53 
é c h a n t illo n s  de  s o ls  c la s s ifié s  s e lon  l ’U .S .C .S .  Le s  é c h a n t illo n s  
c o n t e n a n t  de s  s ubs ta nc e s  o r g a n iqu e s  e ta ie n t  a na ly s é s  d 'u n e  p a r t  p a r  
la  m é t h o d e  de  c o m b u s t io n  h u m id e  s e lon  S c h o lle n b e r g e r , d ’a u t r e  
p a r t  s e lon  W a lk le y  e t Bla c k . I l  s’a g is s a it  de  c o n t r ô le r  s i l ’e s s ai 
a ve c  la  s o ud e  c a u s t iq u e  fo u r n is s a it  de s  d o n n é e s  q u a n t ita t ive s  s ur  
la  t e n e u r  e n  m a t iè r e s  o r g a n iqu e s  e t de  vé r ifie r  s ’il  e x is ta it  un e  
c o r r é la t io n  fo n d é e  e n t r e  le s  r é s u lt a t s  de  l ’e s s a i à  la  s o u d e  c a us ­
t iqu e  e t  la  m o d ific a t io n  de s  lim ite s  de  c o ns is t a nc e  s e lon  At t e r b e r g . 
Le s  e s s ais  o n t  m o n t r é  q u ’il n ’e x is te  pa s  de  c o r r é la t io n  q u a n t it a ­
t ive . Le s  a u te u r s  p r o p o s e n t  de  d é t e r m in e r  la  t e n e ur  e n  s ubs ta nc e  
o r g a n iq u e  p o u r  c la s s ifie r  les  s ols  à  l ’a ide  de  la  m é th o d e  r a p id e  
de  W a lk le y  e t  B la c k  a u  lie u  de  l ’e s s a i à  la  s o ud e  c a us t iq ue .

A  s e r ie s  o f  s a m p le s  w e r e  c r u s h e d  in  a  h a m m e r  m il l .  D e p e n d ­

in g  o n  t h e  c o lo u r ,  u p  t o  2  g r a m s  o f  t h e  s a m p le  w e r e  w e ig h e d  

o u t  fo r  t h e  d e t e r m in a t io n s .

In  t h e  S c h o lle n b e r g e r  ( 1 9 2 7 )  a n d  J a c k s o n  ( 1 9 5 8 )  

d e t e r m in a t io n ,  t h e  s a m p le  w a s  t r e a t e d  fo r  2 0  m in u t e s  a t  

1 6 0  C  w it h  10 m l 8 p e r  c e n t  K o C r . 0 7 a n d  15  m l c o n c . 

H 2S 0 4. T h e  u n u s e d  d ic h r o m a t e  w a s  t i t r im e lr ic a lly  d e t e r ­

m in e d  w it h  0 . 2  N  M o h r ’s c h e s  s a lt  s o lu t io n .  A c c o r d in g  to  

Ja c k s o n  ( 1 9 5 8 ) ,  9 0  p e r  c e n t  o f  t h e  o r g a n ic  m a t t e r  is  d e t e c t e d  

b y  t h is  m e t h o d .  D a i ly  c a p a c it y  a m o u n t s  t o  1 2 - 1 5  d e t e r m i ­

n a t io n s .

T h e  d e t e r m in a t io n  o f  o r g a n ic  m a t t e r  a c c o r d in g  t o  W a lk le y  

a n d  B la c k  ( 1 9 3 4 )  a n d  P ip e r  ( 1 9 4 4 )  is  a  r a p id  m e t h o d ,  

s im ila r  in  p r in c ip le  t o  t h e  S c h o lle n b e r g e r  d e t e r m in a t io n ,  

h e a t in g  t o  1 6 0  C  b e in g  o m it t e d .  W e  b a c k - t it r a t e d  w it h  0 .2  N  

M o h r ’s c h e s  s a lt  s o lu t io n  w it h  a  n o r m a l b u r e t t e ,  i.e . , n o  lo n g e r  

u n d e r  h y d r o g e n .  T h e  f a c t o r  o f  t h e  M o h r ’s c h e s  s a lt  s o lu t io n  

s h o w e d  lit t le  a lt e r a t io n  fo r  w e e k s  i f  t h e  s o lu t io n  w a s  p r o ­

t e c t e d  f r o m  lig h t  a n d  k e p t  c lo s e d .  A f t e r  s t a n d in g  fo r  Ja h r  

( t im e  fo r  o x id a t io n )  w e  b r o u g h t  t h e  v o lu m e  t o  2 5 0  m l w it h  

d is t il le d  w a t e r  a f t e r  t h e  a d d it io n  o f  c o n c .  H :{P O ^ . A f t e r  a  

fu r t h e r  Yi h o u r ,  i.e . , w h e n  t h e  s u s p e n d e d  m a t t e r  h a d  s e t t le d ,  

w e  p ip e t t e d  5 0  m l o f  t h e  s u p e r n a t a n t  s o lu t io n ,  a d d e d  

d ip h e n y la m in e - s u lp h u r ic  a c id  a n d  t it r a t e d  w it h  M o h r ' s c h e s  

s a lt  s o lu t io n .  T h u s  w e  o b t a in e d  a  c le a r  t i t r a t io n  e n d - p o in t  a n d  

t h e  t i t r a t io n  w a s  r e p r o d u c ib le .  A b o u t  7 6  p e r  c e n t  o f  t h e  

o r g a n ic  m a t t e r  is  d e t e r m in e d  b y  t h e  W a lk le y  a n d  B la c k  

r a p id  m e t h o d .  D a ily  c a p a c it y  is  2 0 - 2 5  d e t e r m in a t io n s .

r e s u l t s

T h e  r e s u lt s  a r e  g iv e n  in  T a b le  I.

d i s c u s s i o n

I f  t h e  c o lo u r  o f  t h e  s u p e r n a t a n t  s o d iu m  h y d r o x id e  s o lu ­

t io n  in  t h e  s o d iu m  h y d r o x id e  te s t  w a s  a  m e a s u r e  o f  th e
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T A B L E  I .  C L A S S IF IC A T I O N '  O F  5 3  S O I L  S A M  I‘ l .  MS  D Y  U . S . C . S .  A N D  C O M  l ‘ A  R A T I  V K  D l i T K k M  I N A T IO N ' S  O I '  T H I i  

O R G A N I C  M A T T K K  B Y  T H K  S O D I U M  H Y D R O X I D E  T E S T  A N D  D Y  W E T  C O M B U S T IO N '  M E T H O D S

S a m p le  U .S .C .S .  
no . c la s s ific a t io n

At t e r b e r g  lim it s  
w a te r  c o n t e n t  in pe r  c e n t

P a r t ic le  s ize  
d is t r ib u t io n  

(pe r  c e n t  pa s s ing  
0 . 0 0 2  111111)

liq u id  lim it p la s t ic  lim it

air-
d r ie d

ove n-
d r ie d d r ie d

ove n-
d r ie d

Or g a n ic  m a t t e r

W e t  c o m b u s t io n  te s ts

Xa O H  te s t  
0- Ó

Sc ho lle nbe r g e r * 
(pe r  c e n t  o r g a n ic  

c o n t e n t )

Wa lk le y - Bla c k * 
(pe r  c e n t  o r g a n ic  

c o n t e n t )

1 C L 1 5 .1 3 0 ,0 2 4 .0 1 5 .2 1 3 .5 0 0 .3 0 .1
2 C L 5 .4 2 7 .2 2 5 .2 1 6 .5 1 6 .2 0 0 .3 0 .1
3 O H 6 .0 5 5 .5 5 1 .5 3 5 .2 3 4 .0 5 3 .9 3 .3
4 O H ó . 0 72 2 5 1 .8 4 6 .4 3 2 .5 5 3 .5 2 .7
5 O L 1 2 .2 4 6 .1 3 8 .3 3 0 .4 2 7 .0 4 2 . 5 2 .0
6 O L 1 6 .0 4 4 .0 4 6 .3 2 6 .3 2 8 .9 5 2 . 4 1 .8
7 O H 4 .8 6 0 .0 4 8 .8 3 2 .1 2 8 .4 5 2 . 8 2 .6
8 O H 2 0 .0 5 5 .3 5 3 .0 3 1 .0 3 0 .2 5 2 .7 2 .2
9 C L 9 .3 3 8 .0 3 4 .8 1 8 .7 1 6 .2 3 0 .8 0 .6

10 C L 7 . 0 2 7 .0 2 0 .2 1 4 .3 1 4 .6 2 0 .1 0 .1
11 S C - C L 4 .6 2 2 .7 2 2 .1 1 4 .6 1 3 .7 0 0 . 3 0 .2
12 pe a t 5 4 0 .2 3 2 .0
13 O L 4 .3 3 9 .6 3 9 .2 2 7 .1 3 0 .6 5 2 . 6 2 .6
14 OL 6 .3 3 5 .2 3 1 .4 2 3 .7 2 1 .9 5 0 . 8 0 .9
15 O L 2 7 .6 4 6 .2 4 2 .3 1 5 .4 1 8 .3 3 0 .3 0 .2
16 O L 5 .8 4 6 .1 4 2 .8 2 8 .5 2 7 .1 4 3 .1 2 . 6
17 C L 9 .3 2 5 .3 2 5 .3 17 .1 1 6 .8 0 0 .8 0 .5
18 O L 7 .4 3 S .3 3 5 .9 2 4 .8 2 3 .4 4 2 .8 2 .3
19 C L 1 4 .0 2 8 .5 2 8 .5 1 7 .8 1 7 .0 1 0 .8 0 .6
20 C L 8 .5 2 6 .3 2 5 .7 1 7 .4 1 7 .5 1 0 . 9 0 .7
21 C L 2 3 .8 3 3 .1 3 3 .5 1 6 .7 1 4 .8 1 0 . 2 0 .1
22 C H 4 4 .7 3 0 .0 1 6 .1 1 3 .5 1 0 . 0 0 .1
23 O L 1 1 .7 3 8 .0 2 3 .4 1 4 .7 1 4 .8 3 0 . 3 0 .2
24 O L 1 9 .8 4 3 .7 3 6 .0 1 7 .4 1 6 .3 4 0 . 7 0 .3
25 O H 7 . 6 1 7 8 .0 9 2 .6 5 8 .8 6 5 .5 4 6 . 3 5 .3
26 O L 4 .1 3 5 .3 3 2 .3 1 8 .2 1 8 .0 2 0 . 3 0 .1
27 O L 5 . 0 3 0 .1 2 1 .1 1 7 .7 1 5 .0 5 0 .9 0 .6
28 O H 4 . 8 6 9 .4 4 7 .0 3 9 .1 3 4 .6 5 2 . 0 1 .4
29 O L 8 . 4 4 1 .5 3 6 .0 3 0 .0 2 4 .3 3 1 .3 0 . 9
30 O L 1 1 .5 4 5 .6 3 7 .3 2 3 .9 2 2 .4 5 1 .4 0 . 8
31 O H 1 7 .0 5 5 .6 5 2 .7 1 4 .5 1 7 .3 1 0 . 5 0 .3
32 O L 2 0 .0 3 6 .0 3 1 .8 1 5 .0 1 5 .1 4 0 . 8 0 .5
33 O L 7 . 6 3 6 .4 2 7 .6 2 1 .4 1 6 .2 5 0 . 8 0 .6
34 OL 1 0 .0 3 8 .6 3 0 .5 2 2 .5 1 7 .0 5 1 .2 0 .8
35 O L 5 .2 2 9 .0 2 3 .4 1 6 .1 1 4 .2 5 0 . 7 0 .5
36 O H 2 4 .1 5 1 .5 4 9 .0 1 7 .7 1 8 .4 4 1 .1 0 .9
37 O H 2 1 .6 6 6 .5 5 1 .5 2 5 .4 2 3 .1 5 2 .0 1 .5
38 O H 3 3 .2 5 8 .5 4 8 .1 2 0 .9 2 0 .7 4 0 . 9 0 .6
39 O H 2 4 ,2 6 0 .0 5 4 .1 1 5 .3 1 6 .7 3 0 .4 0 .3
40 O L 9 . 5 2 9 .4 2 5 .5 1 7 .6 1 8 .0 5 0 . 5 0 .3
41 O H 3 6 .2 5 4 .6 5 0 .8 1 9 .8 2 0 .0 3 0 .6 0 .3
42 O L 1 4 .9 4 4 .0 3 7 .6 1 6 .4 1 5 .7 2 0 .4 0 .2
43 O H 5 . 0 5 3 .0 3 5 .6 2 5 .6 2 1 .2 5 1 .4 0 . 9
44 O H 1 2 .3 5 4 .8 4 2 .8 1 9 .3 1 7 .3 5 1 .2 0 . 7
45 O H 8 . 6 5 0 .8 3 6 .3 2 2 .3 2 1 .1 5 1 .2 0 . 9
46 O L 1 5 .5 3 8 .4 3 2 .0 1 5 .8 1 6 .2 3 0 . 7 0 . 5
47 O L 1 7 .6 4 6 .1 3 7 .8 1 8 .6 1 7 .6 4 1 .5 0 . 6
48 O H 2 . 2 5 2 .5 3 3 .0 2 5 .0 2 1 .1 4 1 .7 0 . 9
49 O L 1 7 .1 4 5 .5 3 7 .5 2 2 ,4 1 9 .6 3 0 .6 0 .4
50 O L 9 .0 3 4 .7 2 6 .6 2 0 .4 1 7 .1 3 0 . 2 0 . 2
51 O L 8 .1 4 3 .0 3 2 .0 2 5 .7 2 2 .1 1 0 .2 0 .1
52 C L 2 4 .5 4 4 .6 4 3 .3 2 1 .0 2 2 .0 0 0 . 5 0 .2
53 O L 6 . 0 4 3 .0 3 4 .1 2 2 .0 1 9 .9 5 1 .1 1 .0

^Ave r a g e  fr o m  a t  le a s t  tw o  d e t e r m in a t io n s .

a m o u n t  o f  o r g a n ic  m a t t e r  in  t h e  s a m p le s ,  t h e  s c a le  v a lu e s  

0 - 5  s h o u ld  c o r r e s p o n d  t o  in c r e a s in g  c o n t e n t  o f  o r g a n ic  

c a r b o n .  T h is  is  n o t  t h e  c a s e , h o w e v e r ,  f o r  m o r e  t h a n  h a l f  

o f  t h e  s a m p le s .  T h e  v a lu e s  o b t a in e d  b y  t h e  s o d iu m  h y d r o x id e  

t e s t  a r e  g e n e r a lly  t o o  h ig h  (e .g . ,  s a m p le s  1 4 , 2 4 ,  2 7 ,  3 2 - 3 5 ,  

3 8 ,  4 0 ,  4 3 —4 5 , 5 3 ) .  F o r  s a m p le s  1 , 2 ,  1 1 , 1 7 , a n d  5 2 ,  t h e  

s o d iu m  h y d r o x id e  t e s t  in d ic a t e s  n o  o r g a n ic  m a t e r ia l a lt h o u g h  

t h is  is  c le a r ly  s h o w n  t o  b e  p r e s e n t  b y  t h e  c h e m ic a l d e t e r m in a ­

t io n s .  T h e  c o lo u r  o f  t h e  s u p e r n a t a n t  s o d iu m  h y d r o x id e  s o lu ­

t io n  t h e r e fo r e  g ive s  n o  u s e fu l in d ic a t io n  o f  t h e  o r g a n ic  

m a t t e r  p r e s e n t  in  s o il. F o r  t h is  t o  b e  t h e  c a s e ,  t h e  d iffe r e n t  

ty p e s  o f  o r g a n ic  m a t e r ia l in  s o il w o u ld  h a v e  to  b e  e q u a lly

e x t r a c t e d  b y  t h e  s o d iu m  h y d r o x id e  s o lu t io n .  T h is  g o e s  a g a in s t  

e x p e r ie n c e  in  s o il s c ie n c e  w it h  t h e  s o d iu m  h y d r o x id e  e x t r a c ­

t io n  o f  o r g a n ic  m a t e r .

N o  d e fin it e  r e la t io n s h ip  b e t w e e n  t h e  v a lu e s  o b t a in e d  f r o m  

t h e  s o d iu m  h y d r o x id e  t e s t  a n d  t h e  d is p la c e m e n t  o f  t h e  

A t t e r b e r g  lim it s  c o u ld  b e  e s t a b lis h e d .  F o r  s a m p le s  1 , 1 0 ,  2 2 ,  

a n d  5 1  a  d e c r e a s e  in  t h e  liq u id  l im it  o f  m o r e  t h a n  2 0  p e r  

c e n t  is  o b s e r v e d  a f t e r  o v e n  d r y in g ,  a lt h o u g h  t h e  s c a le  v a lu e s  

o b t a in e d  f r o m  t h e  s o d iu m  h y d r o x id e  te s t s  a r e  2  a n d  

s m a lle r .  F o r  s a m p le s  3 , 6 , 8 ,  1 3 ,  1 6 , 1 8 , a n d  3 6  t h e  d is p la c e ­

m e n t  is  le s s  t h a n  1 0  p e r  c e n t  w h ile  t h e  s o d iu m  h y d r o x id e  

te s ts  s h o w  h ig h  o r g a n ic  c o n t e n t s  ( s c a le  v a lu e s  4  a n d  5 ) .  I t
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is  s t a t e d  in  t h e  c la s s if ic a t io n  ( S N V  s t a n d a r d  s h e e t  7 0 .0 0 8 ,  

1 9 5 9 )  t h a t  n o t ic e a b le  r e d u c t io n s  o f  t h e  liq u id  a n d  p la s t ic  

lim it s  o n  o v e n  d r y in g  a r e  o b t a in e d  o n ly  w it h  s a m p le s  w h ic h  

c o n t a in  f in e ly  d is t r ib u t e d  o r g a n ic  im p u r it ie s .  F o r  o t h e r  s o ils  

t h e  A t t e r b e r g  lim it s  a r e  n o t  in f lu e n c e d  b y  o v e n  d r y in g .  N o  

d e fin it e  in d ic a t io n  o f  t h e  p r e s e n c e  o f  s u c h  f in e ly  d is t r ib u t e d  

o r g a n ic  im p u r it ie s  c a n  b e  d r a w n  f r o m  t h e  s o d iu m  h y d r o x id e  

te s t . T h e  s t a t e m e n t s  m a d e  in  t h e  c la s s if ic a t io n  m e n t io n e d  

a b o v e  a r e  s p e c u la t iv e .  O t h e r  s o il c o m p o n e n t s  a n d  p r o p e r t ie s  

b e s id e s  o r g a n ic  im p u r it ie s  a r e  k n o w n  t o  b e  r e s p o n s ib le  fo r  

t h e  d is p la c e m e n t  o f  t h e  A t t e r b e r g  lim it s  a f t e r  o v e n  d r y in g .  

T o  d e m o n s t r a t e  t h e  d e p e n d e n c e  o f  t h e  d is p la c e m e n t  o f  t h e  

A t t e r b e r g  lim it s  o n  t h e  p r e s e n c e  o f  f in e ly  d is t r ib u t e d  o r g a n ic  

im p u r it ie s  a  m e t h o d  is  r e q u ir e d  w it h  w h ic h ,  w it h in  t h e  lim it s  

o f  t h e  c la s s if ic a t io n ,  t h e  in e r t  (e .g . ,  c h a r c o a l- lik e  m a t e r ia l,  

s lig h t ly  d e c o m p o s e d  p la n t  r e m a in s )  a n d  t h e  a c t iv e  ( in  r e s p e c t  

t o  t h e  p la s t ic it y )  c a r b o n  c a n  b e  d e t e r m in e d .  T o  o u r  k n o w l ­

e d g e ,  n o  s u c h  m e t h o d  a s  y e t  e x is ts .

A  m e t h o d ,  in  w h ic h  t h e  c a r b o n  f r o m  c a r b o n a t e s  is  n o t  

d e t e r m in e d  s e e m s  m o s t  s u it a b le  a s  a  r a p id  m e t h o d  fo r  t h e  

d e t e r m in a t io n  o f  o r g a n ic  m a t t e r  f o r  s o il c la s s if ic a t io n  s inc e  

c o m p le t e  d e s t r u c t io n  o f  t h e  c a r b o n a t e s ,  p a r t ic u la r ly  fo r  

s a m p le s  c o n t a in in g  d o lo m it e s ,  is  t im e  c o n s u m in g  i f  t h e  

o r g a n ic  m a t t e r  is  n o t  t o  b e  d a m a g e d .  W e  t h e r e fo r e  t e s t e d  w e t  

c o m b u s t io n  m e t h o d s  w it h ,  r e s p e c t iv e ly ,  c o lo r im e t r ic  d e t e r ­

m in a t io n  ( S p r in g e r  a n d  K le e ,  1 9 5 5 )  o f  t h e  C r :i+  fo r m e d  b y  

r e d u c t io n  o f  t h e  d ic h r o m a t e ,  a n d  t i t r im e t r ic  d e t e r m in a t io n  

(W a lk le y  a n d  B la c k ,  1 9 3 4 )  o f  t h e  u n u s e d  d ic h r o m a t e .  T h e  

r a p id  m e t h o d  o f  S p r in g e r  a n d  K le e  ( 1 9 5 5 )  g a v e  n o  r e lia b le  

r e s u lt s  a n d  t h e  e x p e n d it u r e  o f  t im e  a n d  a p p a r a t u s  (c e n t r ifu g e ,  

c o lo r im e t e r )  is  a t  le a s t  a s  g r e a t  a s , i f  n o t  g r e a te r  t h a n ,  t h a t  

w h e n  u s in g  t h e  r a p id  m e t h o d  o f  W a lk le y  a n d  B la c k  ( 1 9 3 4 ) .  

S u b s t a n c e s  w h ic h  c a n  b e  o x id iz e d  o r  r e d u c e d  s u c h  a s  p y r it e s ,  

F e - +  o x id e s ,  c h lo r id e s ,  a n d  m a n g a n e s e  o x id e s  in t e r fe r e  in  

t h e  W a lk le y  a n d  B la c k  ( 1 9 3 4 )  m e t h o d  (W a lk le y ,  1 9 4 7 ;  

Ja c k s o n ,  1 9 5 8 ) .  O n ly  a b o u t  1 0  p e r  c e n t  o f  t h e  e le m e n t a l 

c a r b o n  s u c h  as  c h a r c o a l a n d  g r a p h it e  is  d e t e c t e d  ( W a lk le y ,

1 9 4 7 ). T h e  c o n s id e r a b le  d iffe r e n c e s  in  t h e  v a lu e s  o b t a in e d  b y  

t h e  S c h o lle n b e r g e r  a n d  t h e  W a lk le y  a n d  B la c k  m e t h o d s  a r c  

p r o b a b ly  d u e  to  t h e  p r e s e n c e  o f  s u c h  in e r t  c a r b o n .  F o r  

c la s s if ic a t io n  t h e  lim it e d  d e t e c t io n  o f  s u c h  in e r t  c a r b o n  is  n o t  

a  d is a d v a n t a g e .  T h e  W a lk le y  a n d  B la c k  r a p id  m e t h o d  c a n  

b e  c a r r ie d  o u t  b y  c h e m ic a lly  u n t r a in e d  p e r s o n n e l in  a lm o s t  

t h e  s a m e  le n g t h  o f  t im e  a s  t h e  s o d iu m  h y d r o x id e  te s t ,  g ive s  

r e lia b le  r e s u lt s , a n d  r e q u ir e s  n o  s p e c ia l a p p a r a t u s  e x c e p t  a 

c h e m ic a l b a la n c e .
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