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INTRODUCTION

1.1 Background and motivation
T h aila n d , a cou n try  in  S o u th ea st A sia , has e x te n s iv e ly  su p ported  for  

in d u str ia l d ev e lo p m e n t. H o w ev er , the m ore m anufacture products, the m ore w aste  
and pollutants are generated and released  into environm ents i f  they are not im properly  
m anaged. The P ollu tion  C ontrol Departm ent (P C D ) estim ated that in  2 0 0 3 , the 
industrial sector generated about 1.4 m illio n  tons o f  hazardous w aste. N o t on ly  the 
residues from  production p rocesses, but a lso  the products used  and discarded by  
consum ers cou ld  be considered  as tox ic  w aste. It w as calcu lated  that household  
hazardous w aste  w as about 0 .4  m illio n  tons produced in 2003  (P C D , 2 0 0 3 ). The used  
fluorescent lam p is an e x a m p le  o f  a c o m m o n  h a za rd o u s w a s te  g en era ted  b y  th e  
in d u str ia l and c o m m u n ity  s e c to r s . A  fluorescent lam p is w id e ly  u sed  s in c e  it 
provides an en ergy-effic ien t source o f  lighting. It w as estim ated  that Thailand  
generated about 41 m illio n  tubes o f  used  fluorescent lam ps in  2 0 0 4  (P C D , 20 0 5 ).

In บ .ร ., the used  fluorescent lam p has been  c la ssified  as a hazardous w aste  
sin ce it exh ib its the tox ic ity  characteristic o f  m ercury (E P A  H azardous W aste number 
D 0 0 9 ). Therefore, it is fu lly  and stringently regulated as a hazardous w aste. 
Subsequently , the E PA  announced changes to this w aste as it is not a strong  
hazardous w aste. T hese changes resulted in the used  fluorescent lam ps b ein g  treated  
as a universal w aste (D aly , 20 0 0 ). In Thailand, the fluorescent light tube has also been  
set as hazardous m aterial under the N otifica tion  o f  M inistry o f  Industry N o .6 , 
B .E .2 5 4 0  sin ce  they con sist o f  m ercury as a part o f  their constituents (M inistry o f  
Industry, 2 0 0 2 ). M anagem ent o f  fluorescent lam p w aste m ay be d iv id ed  by w aste  
generators into tw o  m ain sectors: industrial and com m unity  sectors (P C D , 2 0 05 ). The 
used  fluorescent lam ps in the industrial sector are treated as a hazardous w aste. The 
generators o f  this sector m ust send these lam ps to a hazardous w aste m anagem ent 
facility  sanctioned  by Departm ent o f  Industrial W ork. T his w aste stream is controlled
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under the D epartm ent o f  Industrial W ork b y  the hazardous w aste m an ifest system  
(M inistry o f  Industry, 2 0 0 4 ). O n the other hand, the used  fluorescent lam ps generated  
from  h ou seh olds are not yet regulated under any law s for d isposa l. The lam ps are still 
discarded, co llec ted  and transported to a d isposa l facility  by local authorities 
con ven tion ally . D uring these p rocesses, the lam ps are often  broken and the m ercury 
contained  in the lam ps threatens the health o f  sanitation w orkers, and is a lso  released  
into environm ents. L andfill is the m ethod w id e ly  used  for so lid  w aste  d isposal 
throughout Thailand. M ost o f  these landfill sites are w ithout lin in g system  and 
im properly operated (P C D , 2 0 0 5 ). Therefore, after the used  flu orescen t lam ps are 
d isp osed  o f  onto  a landfill, m ercury, in  its liquid, gaseou s and com pound form s, is 
released  into air, so il, and w ater resources.

In the foreign  countries, flu orescen t lam p crushing units are availab le in  the 
market. T h ese d ev ices  are used  to m anage m ercury contain ing lam ps b y  reducing the 
vo lu m e o f  the used  lam ps and con trollin g the am ount o f  m ercury vapor that is em itted  
from  the crushed lam ps. The lam p residue is then sent to a recy clin g  facility  to 
recover the m ercury, g lass, and other m etals or sent to a w aste  d isp osa l site (O ’Brien, 
2000; D avis, 20 01 ; B attye, 1994). S in ce Thailand d oes not have any recyclin g  
fac ilities to recycle  the lam p w aste, the used  lam ps from  h ou seh old s are still sent to 
landfill fac ilities w ithout any pre-treatm ents. A nd m ost o f  these lam ps are broken  
during their co llec tio n  or transportation. T herefore, the used  fluorescent lam ps are still 
a pressing problem  in h ou seh old  hazardous w aste m anagem ent. T o m anage the used  
fluorescent lam ps and prevent the release o f  m ercury into environm ents, a crushing  
unit w as d esigned  and constructed in th is study.

1.2 Objectives
The m ain ob jective  o f  th is study w as to d evelop  a prototype o f  the crushing  

unit to rem ove m ercury in  the used  fluorescent lam ps. The sp ec ific  ob jectives w ere as 
fo llow s:

1. T o study the release o f  m ercury from  the crushed used fluorescent lamp.
2. T o determ ine the optim um  d ose  o f  sodium  su lfid e to reduce the m ercury 

vapor em itted from  the crushed used fluorescent lamp.
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3. T o study the stab ilization /so lid ification  o f  the fluorescent lam p residue  
sprayed w ith  sod iu m  su lfid e and so lid ified  u sin g cem ent.

1.3 Hypothesis
T he d esign ed  fluorescent lam p crusher w ith  sod iu m  su lfid e spraying can  

reduce the am ount o f  m ercury released  from  the crushed used  fluorescent lam ps into 
environm ents.

1.4 Scope of study
The scop e o f  w ork  con sisted  o f  construction o f  a flu orescen t lam p crusher; 

using 36  watt, used  fluorescent lam ps 4 foot long w ith  a 1-inch diam eter as sam ples; 
crushing a fluorescent lam p in the crushing unit; and determ ining the release o f  
m ercury from  the crushed used  1 uîîip. Till ร included  an a lyzin g  sod ium  su lfide  
spraying’s capability  o f  capturing the m ercury vapor em itted  from  the crushed lamp  
and stab iliz in g  the m ercury in lam p residue, and studying the so lid ifica tion  o f  lamp  
residue b y  cem ent. T h is รณdy did not cover all brands o f  the used  fluorescent lam ps. 
O ne w id e ly  used  brand w as se lected  for the experim ents.

1.5 Expected results
A  prototype o f  a fluorescent lam p crushing unit w ith  a sod iu m  su lfid e spraying  

system  to reduce the am ount o f  m ercury released  into environm ents, w h ich  cou ld  lead  
to an alternative w ay  for com m u n ities to m anage the used fluorescent lam ps, is the 
exp ected  result o f  th is study.
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