
Roasted-modified Date Pits  In Remediat ion Of 
Bromide Ions From Desal inated Water : Kinet ic 
S tudies

Disinfect ion of  dr inking water  i s  one of  the extreme publ ic  heal th act iv i t ies  in  Qatar. Chlor inat ion, 
ozonat ion, u l t ra-violet , chloraminat ion, and others  are  the most  impor tant  t reatment processes  used and 
they can cause the formation of  toxic  by-products . The existence of  bromide (Br-) , for  example, in  water 
sources  might  cause in formation of  brominated toxic  by-products .  
Up-to-date  dr inking water  t reatment methodologies  are  chal lenged to successful l y  e l iminate  Br-  before 
f inal  consumption. Remediat ion onto act ivated carbons has  a  number of  restr ict ions . Date pi ts  are 
sui table  as  raw remediat ing adsorbent  for  prepar ing var ious  modified adsorbents , because par t icular 
sur face  funct ional  groups and the micro-pore s tructures  can be atta ined by act ive  modificat ions . The 
overa l l  object ive  of  this  s tudy was to  develop an economical  and environmental l y  acceptable  process  to 
safe ly  e l iminate  the levels  of  Br-  f rom desal inated water.  
 
Roasted date  pi ts  (RODPs) and act ivated charcoal  (AC) (used as  a  control)  were crushed and s ieved 
with four  di f ferent  par t ic les  s ize  ranges . The percentage of  Br-  removal  was  a lso s tudied under  di f ferent 
exper imental  condit ions  such as  pH, sorbent  mass  and ini t ia l  concentrat ion. In addit ion, sur face 
character izat ion was a lso invest igated. Exper imental  date  analyses  were invest igated us ing di f ferent 
i sotherm and kinet ic  sorpt ion models . 
 
The modificat ion of  the date  pi ts  sur face  enhanced the Br- removal  capaci ty  at  high ini t ia l  concentrat ion 
of  bromide (200 ppm) by 27%. Using scanning e lectron microscope (SEM), the date  pi ts  sur face  images 
showed a  di f ferent  in pore s izes  upon modificat ion. Removal  capaci ty  of  RODPs reached 39% at  pH 4. 
In this  s tudy the heterogeneity  of  adsorbing mechanisms and the f i t t ing with pseudo second order  model 
and inter  par t iculate  di f fus ion models  were conc luded, and more than 35% of  Br-  removal  ef f ic iency was 
achieved within the RODPs at  the f i rs t  hour  of  contact  t ime.  
The adsorpt ion Br- onto RODPs was not  f i t ted wel l  with the pseudo-fi rs t  order  model . I t  was  found that 
the kinet ics  of  Br-  adsorpt ion was fo l lowed the pseudo-second order. I t  was  a lso obser ved f luctuat ions 
in the removal  ef f ic iency for  smal ler  par t ic le  s izes ; indicat ing heterogeneity  of  adsorpt ion/desorpt ion 
and potent ia l  chemical  bindings , this  par t icular  behaviour  was  not  obser ved and invest igated e lsewhere 
in the l i terature  (F igure below). The sur face of  RODPs contains  oxygen funct ional  groups such hydroxy l ; 
hence the presence of  such funct ional  groups on the sur face  of  date  pi ts  considerably  inf luences  on the 
adsorpt ion mechanism of  organic  and inorganic  compounds on the RODP.  
Economical l y  RODPs are  successful l y  used to remove Br-, compar ing to AC. However, both adsorbents 
have near ly  the same removal  ef f ic iency af ter  one hour contact  t ime. Apparent ly, the removal  ef f ic iency 
of  both systems was quite  s ignificant . This  may cover  the way for  the cheap and widely  avai lable  date 
pi ts  to  be used as  an adsorbent  in water  pur i f icat ion process . 
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