
CHAPTER 1
INTRODUCTION

H eav y  m eta ls in  w astew ater are on e o f  the m ost sign ifican t problem s 

(A piratikul, 2 0 0 4 )  due to their tox ic ity  w h ich  can cause anim al and hum an health  

problem s after b ein g  released  into the environm ent. A ccord in g  to the U S E P A  (199 6), 

zin c is on e o f  the m ost com m on  m etals o f  concern at Superfund sites (Thunsiri, 2004). 

Zinc is a lso  present in w astew ater stream s from  m any kinds o f  industries such as 

electroplating and m in in g  industries. Its concentrations in w astew ater range from 7.2- 

1500 m g/L  (E ckenfelder, 20 0 0 ). W hereas the standard is o n ly  5 mg/1 (according to 

both the industrial efflu en t standards from  the U n ited  State E nvironm ental Protection  

A g en cy  and T hailand P ollu tion  Control D epartm ent).

There are several ex istin g  tech n o log ies for the treatm ent o f  m etal w astes  

includ ing precip itation, evaporative concentration, ion  exch an ge and m em brane  

p rocesses. A m o n g  these techniques, precipitation is the m ost com m on  m ethod for 

m etal rem oval for w astew aters w ith  h igh  h eavy  m etal concentrations. H ow ever, this 

process cannot a lw ays g iv e  satisfactory m etal rem oval to m eet stringent pollution  

control lim its, w here other advanced tech n o log ies m ay not econ o m ica lly  viab le  

(vo lesk y , 1990; C hang, 1996)

Foundry sand, the w aste  from the m etal castin g industry, has the ability to 

adsorb zin c in  w astew ater (Thunsiri, 20 0 4 ). In this study, the co lu m n  test w ou ld  be 

perform ed to ob serve the adsorption colum n behavior in  a real application.
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1.1 OBJECTIVES OF THE STUDIES
T he o b jectives o f  the study can  b e sum m arized as fo llow s:

1. T o  investigate  the co lu m n  perform ance o f  the foundry sand as a m edium  

for rem oval o f  z in c in a con tin u ou s flow  system .

2. T o  generate a set o f  data n ecessary  for co lu m n  d esign .

1.2 HYPOTHESES
1. Foundry sand can rem ove zinc from  contam inated water.

2. Z inc rem oval e ffic ien cy  o f  foundry sand varies du e to  the d ifferences in

bed h eigh ts, f lo w  rates, in itial concentration, pH , and sty les o f  colu m n  operation.

1.3 SCOPES OF THE STUDY
1. Four kinds o f  foundry sand w ith  kn ow n  properties from  batch 

experim ental resu lts w ere  ch osen  for the colu m n  experim ent.

2. Breakthrough stud ies w ere  carried out to evaluate the perform ance o f  

foundry sand in  a continuous fixed -bed  operation under d ifferent operating  

con d itio n s, such  as the f lo w  rate, bed  depth, and in flu en t concentration.

3. T he contam inated w ater w a s syn thesized  and prepared in  laboratory scale.

1.4 ADVANCETAGES OF THIS WORK
1. A  b en efic ia l u tilization  o f  w aste  that can reduce the co st o f  foundry sand  

w a ste  m anagem ent.

2 . F oundry sand can be u sed  as a lo w  cost e ffec tiv e  sorbent for z in c rem oval

from  contam inated water.
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