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NAT]ONAL INSTITUTE FOR TRANSPORT AND ROAD RESEARCH
CARBONATION TEST KIT

1 . REAGENTS

0 , 4  %  P h e n o l  R e d  :
0 , 5  %  P h e n o l p h t h a l e i n :
D i lu te  HC"0.  (5N)  :

METHOD

y e l l o w  a t  p H  <  6 , 8  d e e p e s f  r e d  a f  p H  >  8 , 4
co loun less  a t  pH ^<  8 ,3  deepest  red  a t  pH )  10
effervesces in presence of CaCOa

2 .

IJ

Excavate  ho le  in  layer  fo  the  fu l l  dep th  to  be  tes fed .  C1ean s ides  o f

ho le  by  brush ing ,  gp  b lowing .  Spray  s ide  o f  ho l -e  to  fu l l  dep th  w i th

reagenfs  in  tu rn t  
' ' .  

The ac id  may be  sprayed over  one c f  the  o ther

reagents ,  usua l ly  the  pheno lph tha le in ,  i f  des i red .  Repeat . fhe  tes t  on

the  uns tab i l i zed  mater ia l  and the  s tab i l i zer  1 f  ava i la l le (2 )  -

PRINCIPLE OF METHOD

Lime or cement present:
n a A

Eo^ presenc :
5

INTERPRETATION

Carbonat ion  ab" "n t (4 )  ( red  co lour  w i fh  phenorphtha le in )

(a  )  CaC$ absent  f rom on ig ina l  mafer ia ls :
pheno lph tha le ln  (pheno l  red  shou ld  a fso
ef fe rvescence w i th  ac id .

( b )  C a C 0 3  p r e s e n t  i n  o n i g i n a l  m a t e r i a l ( s ) :  r e d  c o L o u r  w i t h
p f ren6tp t r tha le in  (pheno l  red  shou ld  a lso  fu rn  red)  and

ef fe rvescence w i th  ac id .  In  th is  case par t ia l  carbonat ion(  4 )

cannot be ruled out.

/ , l r )
Comple te  carbonat ion ' - '  (no  co lour  change w i th  pheno lph tha le in )

(a) caco3 absent from original  mater ials:  no colour change wit 'h
p f renotpn tha le in ,  bu t  red  w i th  pheno l  red ,  and e f fe rvescence w i th
a c i d .

(b )  CaCO3 present  in  o r ig ina l  mater ia l (s ) :  as  fo r  (a ) .  However ,  cannoL
be certain whefher carbonated or stabiLizer never added.

Stab i l i zer  never  added (no  co lour  change w i th  pheno lph tha te in )

(a) CaC03 absent from original  mater ials:  no colour change wlt 'h
pnenotpn tha le in ,  and absence o f  e f fe rvescence w i th  ac id .

(b )  CaCO3 present  in  o r ig ina l  mater ia l (s ) :  no  co lour  change w i th
p t renotp f r tha le in ,  bu t  red  w i th  phenc l  red ,  and e f fe rvescence w i th

ac id .  However ,  cannot  d is t ingu ish  whether  carbonated  or  s tab i l i zer
never  added.

fn both cases a ye11ow colour with phenol red is strong addit ional

evidence lhat fhe stabi l izer was never present-

!.,ARNING

Phenolphthaleln is a powerful  laxat ive -  wash hands after use or before

eat ing. HC.0, wi l l  eaf holes in clothing.

bofh phenol

pheno l  " "a (3  )

/ ?  \
red ' ' '  and  pheno lph tha le ln  funn

turns red and HC-0 efferJesces.

red  co lour  w i th
tu rn  red)  and no
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NOTES

C a r b o n a t i o n  a t t a c k s  t h e  s t a b i l i z e d  m a t e r i . a l  a s  a r r f r o n t i l  a t  a l l  i n f e r -
f a c e s  w i - t h  a t m o s p h e r i c  o r  s o i L  C O 2 ,  e . g .  a n  e x p o s e d  1 a y e r ,  c o n t a c t s
w i th  pe rmeab le  uns tab i l i zed  l aye rs , -and  c rack  f aces .  A11  such  su r faces
shou ld  f he re fo re  be  checked .

1 - Th is  i s  o f f en  no t  poss ib le ,  Howeve r  ,  L f  t he  s tab i l i zed  ma te r i a l  wh i ch
now tu rns  red  w i th  pheno lph tha le in  does  no f  e f f e r vesce  w i th  ac id  (1 .e .
CaCO3 absen t ) ,  t hen  CaC03  was  absen t  j - n  t he  o r i g i na l  ma te r i a l s -  I f  i t
e f f e r vesces ,  f he  CaCO3 may  be  due  to  ca rbona t i on  and /o r  have  been  i n  one
o r  b o t h  o f  t h e  o r i g l n a l  m a t e r i a l - s  ( s o 1 l  a n d / o r  s t a b i L i z e r ) .  I f  t h e
e f fe rvescence  i s  weake r  i n  l he  red  ma te r i a l  t han  i . n  t he  unco lou red
mate r i a l ,  t he  unco lou red  ma te r i a l  has  p robab l y  been  ca rbona ted .  I n  many
cases  a  reasonab le  guess  can  be  taken  as  t o  whe the r  t he  un t rea led  so i l
conEa ined  ca rbona te ,  wh i l e  i t  shou ld  be  remembered  tha f  l imes  and  cemen ts
a re  no l  a lways  ca rbona te - f ree  and  rney  con ta in  up  fo  abou t  10  % CaCOr .

Pheno l  red  canno t  a lways  be  re l i ed  upon  to  g i ve  c l ea r l y  d i sce rn ib le
co lou r  changes .  Howeve r ,  i n  p racb i ce  pheno lph tha le in  and  ac id  a re  usua l l y
su f f i c i en t .

P rov ided  tha l  CaC03  was  absen t  f r om the  o r i g l na l  ma le r i - a l s  pa r t i a l
ca rbona t i on  i s  l nd i ca fed  by  a  red  co lou r  w i - t h  pheno lph tha le in  and
; f f# . r f f i 'ce wl th ac id.  SiEn: . f icant  amounls or  th icknesses of  oar t la l -1v
ca rbona ted  ma te r i a l  seem to  l e  ra re .

OTHER POSSIBLE USES FOR TEST KIT

l .  M ine  rock  c rushed s tone base mater iaL  (see RR 260)

(a )  Ye l l ow  w i th  pheno l  r ed :  dange r  o f  saL t  damage  -  check  conduc t i v i t y
a n d  p H .

(b )  Red  w i th  pheno lph tha l -e in :  l ime  o r  cemen t
o f  sa l t  damage .

( c )  No  co lou r  change  w i th  pheno lph tha le in ,  bu t
e f f e r vesces  w i th  ac id :  l ime  added .  bu t
c o n d u c t i v i f y .

was added -  no danger

red  w i th  pheno l  r ed  and
i t  ca rbona ted  -  cheek

2 .  D i s p e r s i v e  s o i l s . ( s e e  G r o u n d  P r o f i l e ,  J a n .  1 9 8 0 .  p .  1 6  a n d  U S D A  H a n d b o o k
6 0 ,  p .  1 8 )

\ 4 , / Red wi th  pheno lph tha le in :  ESP probab ly  )  15 ,  fhere fore  probab ly  a
d i s p e r s i v e  s o i l .  ( T h l s  d o e s  n o t  a p p l y  t o  s t a b i l i z e d  m a t e r i a l s .  )
Fa i lu re  fo  tu rn  red  does  no t  mean tha t  the  so i l  i s  non-d isoers ive .

Deter iorated cement  or  l ime

Fai ls  to  tu rn  red  w iLh  pheno lph lha le in ,  and
ag id :  comple te ly  de ter io ra ted  -  do  no t  use .
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ef fe rvesces  s t rong ly  w l lh


