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In tro d u ctio n : In w a te r , a r s e n i c  is c o m m o n ly  fo u n d  in in o rg a n ic  s p e c ie s  s u c h  a s  a r s e n i te  (A S O 3 3 } an d  

a r s e n a t e  (A SO 4 3 ) , w h ich  m o s tly  h a v e  h a rm fu l e ff e c ts  o n  life. A c c o r d in g  to  p re v io u s ly  p u b lish e d  d a ta  on  

p r e s e n c e  o f  t r a c e  m e ta ls  in g r o u n d w a t e r  in CK D u- p r e v a le n t  a r e a s  in Sri L a n k a  s h o w  th a t  A s -c o n te n t  

m e a s u r e d  in g r o u n d w a t e r  is l o w e r  th a n  th e  m a x im u m  p e rm is s ib le  lev el, i.e. 1 0  p pb . A p a r t  fro m  s p o tte d  

a n d  d iffu se d  p ig m e n ta tio n  in p a lm s /s o l e s ,  re la tiv e ly  h ig h  le v e ls  o f  A s w a s  d e te c te d  in u rin e  an d  h a ir  s a m p le s  o f  

CKDu p a tie n ts . T h e s e  u n c o n v in c in g  e v id e n c e  o n  s p a r in g  p r e s e n c e  o f  A s in g r o u n d w a te r  th e r e f o r e  d e m a n d e d  

f u r t h e r  in v e s t ig a t io n s .

O bjective: To in v e s t ig a te  th e  p r e s e n c e  o f  a r s e n i c  in g r o u n d w a te r  u sin g  A to m ic  A b s o r p tio n  S p e c t r o m e tr y  

w ith  H y d rid e  G e n e r a to r  (H G A A S) a n d  G ra p h ite  F u r n a c e  (G FA A S) in CKDu p r e v a le n t  a r e a s  o f  S ri L an k a  

a n d  it 's  p o te n tia l  lin k  to  th e  h a r d n e s s  o f  g ro u n d w a te r .

Study d esign , s e ttin g  an d  m e th o d s : W a t e r  s a m p le s  in t r ip l ic a te  w e r e  c o l le c te d  fro m  CKDu e n d e m ic  

a r e a s ,  b o th  fro m  g ro u n d  a n d  s u r f a c e  w a te r  s o u r c e s  a s  w ell a s  fro m  n on -C K D u  a r e a s , a s  th e  c o n tr o ls . A 

to ta l  o f  8 8  w a t e r  s a m p le s  w e r e  c o l le c te d  fro m  a b o v e  a r e a s .  H a rd n e s s  (C a 2 .  a n d  M g 2 *) o f  w a te r  w e r e  

m e a s u r e d  u s in g  EDTA t r i t r a t i o n  (E P A  1 3 0 .2 )  a n d  a r s e n i c  c o n te n ts  in w a te r  s a m p le s  w e r e  d e te c te d  u sin g  

GFAAS (E P A  7 0 6 0 A )  a n d  HGAAS (E P A  1 6 3 2 )  s e p a ra te ly . R e la tio n s h ip  b e tw e e n  A s c o n te n t  m e a s u r e d  u sin g  

GFAAS a n d  h a r d n e s s  o f  all 8 8  w a t e r  s a m p le s  w a s  s ta t i s t ic a l ly  a n a ly z e d  u s in g  l in e a r  re g r e s s io n  a n d  

c r i t e r i o n  fo r  s ig n if ic a n c e  w a s  s e t  a t  p < 0 .0 5  a n d  a n a ly s e s  w e r e  p e r f o r m e d  u sin g  M in itab  2 .5 .

R esu lts : T o ta l h a r d n e s s  r a n g e d  fro m  1 5 0 - 8 1 5  m g  L -ian d  th e  r e s u l ts  in d ic a te d  th a t  e v e n  w ith in  a  s m a lle r  

a r e a , g r o u n d w a t e r  h a r d n e s s  v a r ie s  c o n s id e ra b ly . C o m p a ris o n  o f  m e a n  A s c o n te n ts  d e te c te d  w ith  GFAAS 

a n d  HGAAS r e v e a ls  t h a t  th e  A s c o n te n t  m e a s u r e d  u sin g  th e  tw o  m e th o d s  is s ig n ifica n tly  d if fe re n t  (P <

0 . 0 5 )  fro m  e a c h  o th e r , c o n f ir m in g  t h a t  th e  A s c o n te n t  m e a s u r e d  u s in g  GFAAS s h o w s  a  s ta tis t ic a lly  

s ig n if ic a n t  in c r e a s e  to  th a t  m e a s u r e d  w ith  HGAAS. F o r  e x a m p le  A s c o n te n t  o f  a  h a r d w a te r  ( 4 1 0  m g L  1 ) 

s a m p le  w h e n  m e a s u r e d  w ith  GFAAS a n d  HGAAS w a s  4 0 . 2 3 ± 1 . 6 7  p g L  1 an d  0 .6 ± 0 .2 1  p g L  1 re s p e c tiv e ly .

One of the reasons could be the hardwater in the CKDu-endemic areas that is rich in Ca2. can form 
thermodynamically stable hydrates, (Ca3(As04)2.xH20, Ca4(0H)2(As04)2.4H20, Cas(As04)3.4H20) which 

are not readily ionized in aqueous solutions. The relationship between total hardness and their arsenic 
content of groundwater samples tested shows a statistically significant ( p < 0 .0 5 )  linear relationship

a m o n g  th e  tw o  v a r ia b le s .

C on clu sion : A to m ic  A b s o r p tio n  S p e c t r o p h o t o m e t r y  w ith  G ra p h ite  F u r n a c e  (G FAAS) w a s  p ro v e d  to  b e  

m o r e  a p p r o p r i a t e  in m e a s u r in g  a r s e n i c  in h a r d w a t e r  a n d  th e  r e s u l ts  g e n e r a te d  w ith  GFAAS re v e a le d  a 

p o s itiv e  re la t io n s h ip  b e tw e e n  a r s e n i c  c o n te n t  a n d  g r o u n d w a te r  h a r d n e s s .


