
CHAPTER 6

CONCLUSIONS AND RECO M M EN D A TIO N S

6.1 CONCLUSIONS

T h e  c o n tr ib u t io n s  o f  th e  s tu d ie s  a re :

1) T h is  w o rk  s u m m a r iz e s  a v a i la b le  t e c h n o lo g ie s  fo r  th e  m a n a g e m e n t  o f  
U L O  w h e re  th e s e  in c lu d e  :

A c id  c la y  t r e a tm e n t  
- C h e m ic a l  a n d  c la y  t r e a tm e n t  

S o lv e n t  e x tra c t io n  
D is t i l la t io n  c la y  f i l t r a t io n  p ro c e s s  
U l t r a f i l t r a t io n  m e m b ra n e
C o m b u s t io n  U L O  in b o ile r s ,  s p a c e  h e a te r ,  w a s te  o il f u rn a c e  
D ire c t  b u rn in g  in  c e m e n t k iln  

a ll o f  w h ic h  h a v e  b e e n  s u c c e s s fu l ly  c o m m e r c ia l i z e d

2 )  T h is  w o r k  p ro p o s e d  an  e a sy  w a y  o f  s e le c t in g  t e c h n o lo g y  o f  U L O . A  U L O  
M A N G E N E N T  TECL1 p ro g ra m  w a s  d e v e lo p e d  a s  a  d e c i s io n  m a k in g  to o l 
fo r  th is  p ro p o s e . E n v iro n m e n ta l  im p a c ts  a n d  c o s t  e f f e c t iv e n e s s  w e re  
e m p lo y e d  a s  c r i te r ia  fo r  th e  s e le c t io n .

3 ) T h e  o u tc o m e s  f ro m  th is  w o rk  c a n  b e  s u m m a r iz e d  in  T a b le  6 1, w h ic h  is
b e n e f ic ia l  fo r  s e v e ra l a g e n c ie s  in c lu d in g  :

3 .1 )  G o v e r n m e n ta l  p o lic y  d e v e lo p m e n t  b o d y  a n d  e n v ir o n m e n ta l ly  
r e s p o n s ib le  a g e n c ie s  :

T h e  r e s u lt s  o f  th is  s tu d y , c a n  b e  u s e d  to  p r o p o s e  p o te n tia l  U L O  
m a n a g e m e n t  a p p ro a c h e s , a n d  to  se t u p  a  p o l l u t e r - p a id  p r in c ip a l . F o r  
in s ta n c e , th e  c o s t  e f fe c t iv e n e s s  in d ic a to r s  m ig h t  s h o w  th a t  th e  r e - r e f in in g  
a p p ro a c h  is w o r th  in v e s tin g . C o n s e q u e n t ly ,  th e  g o v e rn m e n ta l
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o r g a n iz a t io n  m ig h t  c o n s id e r  h a v in g  s o m e  s o r t  o f  s u p p o r t  e  g. m o d e ra te  o r  
lo w  ta x  o f  t r e a te d  o il p r o d u c ts  f ro m  th e s e  t r e a tm e n t  te c h n o lo g ie s .  In  th is  
w a y , n o t o n ly  is th e  p ro b le m  o f  d is p o s a l  o f  U L O  o r  th e  p ro b le m  o f  
lo o p h o le s  i l le g a l U L O  m a rk e t  r e d u c e d , th e  r e v e n u e  f ro m  lo w - ta x  U L O  
a ls o  e n c o u r a g e s  th e  t r e a tm e n t  o f  U L O  in s te a d  o f  d u m p in g  it in  s e w e r  
s y s te m s .

3 2 )  U L O  g e n e r a to r s  :
T h e  U L O  g e n e ra t io n  s e c to r s  c a n  u s e  U L O  

M A N A G E M E N T  T E C H  p ro g ra m  as  a  g u id e l in e  to  c h e c k  th e  tr e n d  o r  
th e  p o te n tia l  r e s u l t s  b o th  in e n v ir o n m e n ta l  a n d  e c o n o m ic a l  a s p e c ts .  F o r  
e x a m p le , th is  w ill a id  in  th e  d e c is io n  m a k in g  p r o c e s s  b e tw e e n  d is p o s in g  
o f  U L O  to  o th e r  t r e a tm e n t  a g e n c ie s  o r  to  in v e s t  in  th e  t r e a tm e n t  
te c h n o lo g y  th e m s e lv e s .  In d e e d , s p e c i f ic  d a ta  c a n  b e  a d d e d  to  r e p la c e  o ld  
o r  o u t- d a te d  d a ta  p o in ts  in  th e  p ro g ra m , w h ic h  w ill  im p ro v e  th e  a c c u ra c y  
o f  th e  s im u la t io n  r e s u lt s

6 .2  R E C O O M E N D A T IO N S  F O R  F U R T H E R  S T U D IE S

1) O n e  o f  th e  m a jo r  p r o b le m s  fo u n d  in th is  w o r k  is th e  a v a i la b i l i ty  o f  th e  
d a ta . It w o u ld  b e  m o re  a p p ro p r ia te  to  u s e  p r im a r y  d a ta  fo r  all 
c a lc u la t io n s  to  in c re a s e  th e  a c c u ra c y  o f  th e  r e s u lts

2 ) O th e r  in te r e s t in g  c r i te r ia  o r  in d ic a to r s  th a t  s h o u ld  b e  e m p lo y e d  fo r  
f u r th e r  s tu d ie s  a r e  ta x  o f  p r o d u c t io n  o r  ro y a l ty  fe e , c o s t  o f  c o l le c t in g  
s a m p le , m e a s u r e m e n t  s a m p le  a n d  t r a n s p o r ta t io n  s y s te m s  s h o u ld  a ls o  
b e  c o n s id e re d  In a d d i t io n  th e  a c c e p te d  p r ic e  o f  t r e a te d  o il o r  o th e r  
v a lu a b le  p r o d u c ts  a r e  th e  c o n s e q u e n t ia l  w e ig h e d .

3 ) In  th is  w o rk , c o s t  a n a ly s is  m ig h t  b e  u s e d  i f  c o m p a r i s o n s  b e tw e e n  
v a r io u s  te c h n o lo g ic a l  o p t io n s  a re  re q u ire d  H o w e v e r ,  f u tu re  r e s e a rc h  
s h o u ld  a ls o  fo c u s  o n  h o w  to  n o rm a l iz e  th e  w a s te  s tre a m  in  o r d e r  to  
f a c i l i ta te  th e  c o m p a r i s o n  r e g a r d in g  e n v i r o n m e n ta l  p e r f o rm a n c e  
b e tw e e n  th e s e  v a r io u s  te c h n o lo g ie s .



Table 6.1 Conclusion of the proposed ULO management technologies
Item Acid-clay Chemical

clay Solvent extraction Distillation 
clay Filtration M em brane Combustion 

in boiler
Burning in 

Cem ent kiln
1) Input

ULO (ton) 100 6,800 3.400 8,500 313 510 16,986
H2SO., /
Clay / / / /
Ammonium salt solution /
Hydrogen & catalyst /
Solvent /
Liquid CO; /

2) Output
Product

Lube oil (ton) 60 5,440 2,380 3,655 300
Heavy Lube Oil (ton) 680
Fuel (ton) 1,190
Energy (million Kcal) 500 166,174

Waste stream
Wastewater 8.6 312 1,700
Acid sludge 18.2
Spent clay 13.2 95 221 510
Filter cake 612
Solvent sludge 146
Residue 653 1,105 13
PM 51
SOx 11.8
NOx 0.0074

3) Financial (million Bt)
Cost

Investment 25.85 224.56 97.76 301.58 5.21 0.38 10
Operating 3.93 72.16 329.13 325.30 2.47 1.25 1

Revenue (per year) 5.28 478.72 209.44 334.18 26.4 0.16 11.25
4) Comparison
Average cost o f 1 ton ULO 72.486 14,559 45,692 9,988 10,114 21,668 146
Average revenue of 1 ton ULO 52,800 70,400 61,600 39,300 84,480 3,189 662
B/C ratio 0.73 4.84 1.35 3.93 8.35 0.15 4.53
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