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1.1 S ta te m e n t o f  p ro b le m

Arsenic is know n as a to x ic  e lem en t, its co n ta m in a tio n  in drinking w ater causes 

serious p rob lem s. It can cause im m edia te  poisoning and dea th . The e ffe c t o f  arsenic 

to  hea lth  can inc lude  th icken ing and d isco lora tion  o f th e  skin, num bness in hands 

and fe e t and b lindness. Arsenic is linked to  cancer o f  b ladders, lungs, skin, kidney and 

liver [1, 2].

Nowadays, th e re  are m any productions th a t use arsenic c o m p o u n d s  in process 

such as e lectron ics, livestock, pesticides, w o o d  preservation and m e ta llu rg y  [3], If th e  

w astew ater tre a tm e n t process o f  these productions has im p ro p e r hand ling  fo r arsenic 

waste, arsenic can co n ta m in a te  in ground-w ater and surface e n v iro n m e n t. Arsenic in 

these env ironm ents  is cons iderab ly  concerned to  p o p u la tio n  w h o  ob ta ins a m ajority  

o f the ir drinking w a te r from  w e lls . A dd itiona lly , arsenic is fo u n d  in inorganic (arsenite, 

As(lll) and arsenate, As(v)) and organic species (m o n o m e th y la rse n ic  acid, (MMA) and 

d im ethylarsen ic  acid, (DMA)). Both types are so lub le  in w a te r [4], Therefore, th e  

W orld  H ealth O rganization (WHO) and U nited States E nv iro n m e n ta l P ro tection  Agency 

(USEPA) have specified th e  m axim um  co n tam ina n t le ve l (MCL) fo r arsenic in drinking 

w ater as 0.01 m g/L  [5], w h ile  th e  M inistry o f Science and T e ch n o lo g y  o f  Thailand has 

regulated MCL o f  arsenic in w astew ater fro m  industries as 0.25 m g/L  before being 

released in to  th e  e n v iro n m e n t [6]. For this reason, th e  re m o v a l o f  arsenic from  

con tam ina ted  w a te r is ve ry  im portan t.

The rem ova l m e th o d s  o f  arsenic in w astew ater in c lu d e  flo c c u la tio n , ox idation- 

precip ita tion, adsorp tion , ion-exchange, reverse osmosis and e lec trod ia lys is  [7], เท this 

research, w e are in te rested  to  use an adsorption te ch n iq u e  to  d e co n ta m in a te  arsenic 

from  w ater because it is an easy and cost-e ffective  m e th o d . During the  past, 

researchers have d e m o n s tra te d  a use o f m od ified  so lid  residuals fro m  m any industria l
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sources as sorbents fo r arsenic re m o va l fro m  w a te r such as red m ud sludge [8, 9], 

slag [10], and fly  ash [11],

Sludge from  ta p  w ater p ro d u c tio n  (STWP) is a by-p roduct o f  w a te r tre a tm e n t 

process. This solid waste con ta ins m a in ly  a lu m in iu m  and iron hycjroxides rem aining 

fro m  coagulation process during w a te r tre a tm e n t. A lum in ium  and iron hydroxides can 

strongly adsorb som e anionic species [12], Besides th e  sludge is generated in large 

a m o u n t per day and eradicated b y  la n d fill o r app lica tion  in agriculture [13, 14]. 

C onsequently, the  recycle o f  th is so lid  w aste  as a lte rna tive  adsorbent is w o rth  befo re  

disposal, because heavy m eta ls  ca n n o t be e lim ina ted  fro m  the  e n v iro n m e n ta l. 

Therefore, this w ork has focused in using STWP as an a lte rna tive  low -cost adsorben t 

fo r th e  rem oval o f  arsenic fro m  w ate r. The adsorp tion  characteristics o f  arsenite, 

arsenate and d im ethylarsenic acid w e re  investigated. The STWP as th e - lo w -c o s t 

arsenic adsorbent in this research has been received fro m  th e  M e tro p o lita n  

W aterw orks A uthority, Thailand.

1.2 O b je c tive  and  scope o f  th e  re se a rch

Firstly, the  sludge from  ta p  w a te r p roduc tio n  (STWP) was characterized. 

Thereafter, STWP was used as arsenite, arsenate and d im ethylarsenic acid a d sorben t 

in aqueous m ed ium  system. เก ba tch  s tudy, param eters affecting arsenic a dsorp tio n  

a t room  tem pera tu re  includ ing pH o f  so lu tio n , in itia l concentra tion  o f arsenic and 

co n ta c t tim e  w ere studied. The e ffe c t o f  com pe ting  anions, such as su lp h a te  and 

phosphate  was evaluated. M oreover, a c o lu m n  system  was carried o u t to  investigate 

th e  e ffec t o f  f lo w  rate and to  c o n s tru c t breakthrough curve. Finally, STWP was 

a pp lie d  to  real industria l w astew ater tre a tm e n t.

1.3 B ene fits  o f  th is  research

The sludge from  tap water production  (STWP) was recycled as the  alternative

low-cost adsorbent for the rem oval o f arsenite, arsenate and dimethylarsenic acid in

w astew ater.
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