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ABSTRACT 

 

POLYACRYLIC  ACID-ACRYLAMIDE  BASED  WATER  PURIFICATION  

SYSTEMS  FOR  REMOVAL  OF  SELECTED  ANIONS  AND  CATIONS  

FROM  AQUEOUS  MEDIA 

Sarnis  Kankanamge  Thilini  Thathsara 

Access  to  safe  drinking  water  has  declined  over  the  last  decades  in  almost  every  

part  of  the  world.  High  consumption  rates  of  metals  and  chemicals  in  industrial  

processes  have  resulted  in  generation  of  large  quantities  of  effluents  that  contain  

high  level  of  toxic  heavy  metals.  In  addition  to  heavy  metals,  high  concentration  

of  fluorides  could  also  impart  toxicity  towards  humans  and  animals.   

In  this  endeavor,  water  purification  systems  were  developed  using  modified  

polymeric  hydrogels  under  two  approaches.  The  first  approach  was  to  fabricate  

polyacrylamide  (PAM)/metal  composite  for  selective  removal  of  fluoride  ions,  from  

aqueous  media  and  the  second  approach  was  to  modify  acrylic  acid  (AA)/acrylamide  

(AM)  hydrogel  using  strong  metal  complexing  ligands  with  the  expectation  of  

removing  heavy  metals  from  water.  Diethylenetriamine  (DETA)  are  the  identified  

ligand  in  this  regards.   

Developed  novel  tri-metal  composite  of  Fe-La-Ce  has  shown  a  significant  binding  

efficiency  towards  fluoride  ions  in  the  presence  of  the  other  competing  anions.  

The  removal  efficiency  of  fluorides  was  161.29  mg/g  at  28  oC  and  pH  7.00.  The  

amount  of  fluoride  adsorbed  onto  adsorbate  is  highly  pH  dependent  and  the  

adsorption  capacity  of  303.03  mg/g  was  achieved  around  pH  4.   

Further,  fabricate  Fe-La-Ce  tri-metallic  composite  incorporated  polyacrylamide  

hybrid  material  was  used  to  remove  arsenate  and  chromate  from  aqueous  media.  

A  novel  tri-metal  composite  incorporated  polyacrylamide  (TCIP)  has  shown  a  

significant  binding  efficiency  towards  arsenate,  chromate  and  fluoride  ions  in  the  

presence  of  the  other  competing  anions.  The  maximum  adsorption  capacities  (qmax)  

of  43.85,  42.25  and  107.52  mg/g  were  achieved  for  arsenate,  chromate  and  fluoride  
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respectively  at  300  K  and  in  pH  7.  Arsenate,  chromate  and  fluoride  adsorbed  onto  

adsorbate  is  highly  pH  dependent.   

The  second  approach  is  to  focus  more  on  removing  cationic  form  of  the  heavy  

metals  from  aqueous  media.  In  the  second  approach,  that  have  been  used  the  

crosslinker  with  urea,  that’s  the  novelty  of  this  endeavor.  At  the  second  stage,  

PAA-co-PAM  cross-linked  DETA  modified  urea  was  fabricated.  The  effect  of  

contact  time  on  Co(II),  Ni(II),  Mn(II)  and  Zn(II)  onto  the  PAA-co-PAM-DETA-

Urea  was  established.  The  adsorption  capacity  of  Ni(II)  and  Mn(II)  were  rapidly  

increased  within  initial  120  minutes.  The  adsorption  capacity  of  Mn(II)  reached  

equilibrium  state  within  60  minutes  while  Co(II)  took  180  min  to  reach  the  

equilibrium.  The  adsorption  process  of  Mn(II),  Ni(II),  Co(II)  and  Zn(II)  onto  the  

PAA-co-PAM-DETA-Urea  was  highly  depend  on  the  pH  of  the  medium.  The  

calculated  results  clearly  indicated  that  developed  PAA-co-PAM-DETA-Urea  has  

ability  to  regenerate  and  reuse.  Therefore  it  is  great  advantage  to  use  PAA-co-

PAM-DETA-Urea  for  removal  of  Mn(II),  Ni(II),  Co(II)  and  Zn(II)  from  aqueous  

media. 

Keywords:  Isotherms,  Kinetics,  Fluoride,  Arsenic,  Chromate,  Polyacrylamide,  

Polyacrylic  acid,  Diethylenetriamine. 
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