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CHAPTER 5 

CONCLUSION AND RECOMMENDATION

The c h a r a c te r iz a t io n  o f  th e  fundam ental p r o p e r t ie s  o f  COM 
i s  e s s e n t i a l  f o r  th e  p ro p e r i n t e r p r e ta t io n  o f  COM u t i l i z a t i o n  
( s to ra g e ,  pumping, a to m iz a tio n , com bustion , e t c . )  d a ta .  The b a s ic  
q u e s t io n  i s  how to  a c h iev e  th e  h ig h e s t  p o s s ib le  coal 
c o n c e n tra t io n  a t  a g iv en  s lu r r y  v i s c o s i ty  le v e l  w h ile  m a in ta in in g  
s lu r r y  s t a b i l i t y .  Given th e  v a r i a b i l i t y  in  th e  p r o p e r t i e s  o f coa l 
and fu e l  o i l  and th e  m yriad o f  com m ercially  a d d i t iv e s ,  th e  
d iv e r s i t y  in  COM fo rm u la tio n s  and p r o p e r t ie s  a re  v a s t .

T his s tu d y  em phasizes th e  fo llo w in g  COM p r o p e r t ie s  : 
rh eo lo g y , s t a b i l i t y  and com bustion  by u s in g  co a l and fu e l  c i l  in  
T h a ilan d . The main c o n c lu s io n s  may be as  fo llo w s  ร

1. The rh eo lo gy  o f  COM used in  t h i s  s tu d y  i s  d e sc rib e d  
e i t h e r  by a Newtonian f lu id  model a t  low c o n c e n tra t io n s  o r by 
Bingham p l a s t i c  model fo r  h ig h e r  c o n c e n tra t io n s .  The COM y ie ld  
s t r e s s  in c re a s e s  w ith  in c re a s in g  co a l c o n c e n tra t io n  and has 
d i f f e r e n t  v a lu e s  f o r  v a r io u s  ty p e s  o f  co a l and fu e l  o i l  ty p e s . 
In summary, th e  o n se t o f  non-N ew tonian b eh av io r and th e  maximum 
y ie ld  s t r e s s  a re  as  fo llo w s :

COM O nset o f  non-N ew tonian 
b eh av io r

Tym  »  X

(dynes/cm 2)

Ban Pu coa l + HFO 40 % 149.41
Ban Pu coa l + LFO 40 % 169.91
Mae Moh co a l + HFO 20 % 327 .06
Nong Ya P long co a l + HFO 20 y. 4165.84
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2. The v i s c o s i ty  o f COM in c re a se s  r a p id ly  w ith  co a l
lo a d in g , p a r t i c u l a r l y  a t  h ig h  c o n c e n tra t io n s ,  and r i s e s  
d ra m a tic a l ly  as  th e  s a tu r a t io n  p e rcen tag e  o f  co a l in  o i l  i s  
app roach ed . The COM v is c o s i ty  in c re a se s  w ith  d e c re a s in g

te m p e ra tu re , in c re a s in g  fu e l  o i l  v i s c o s i ty  and co a l f in e n e s s .

3 . The g en e ra l e f f e c t  t h a t  o ccu rs  when powder coal 
and o i l  a re  mixed is  a g g re g a tio n  and netw ork fo rm a tio n  so t h a t  ร 
s t a b l e  COM is  a lo o se ly  d is p e rs e d  f lo c c u la te d  netw ork o f  coa l in
o i l .  The i n t e r p a r t i c l e  a t t r a c t i o n  and hence th e  f l u i d i t y  o f th e  
s l u r r y  and a ls o  th e  s t a b i l i t y  is  ex trem ely  s e n s i t i v e s  t o  sm all 
amounts o f a d d i t iv e s .

4 . The sc re e n in g  o f  a d d i t iv e s  f o r  COM u sin g
s e d im e n ta tio n  column and m easured in  form  SR showes t h a t  th e  
c a t io n ic  a d d i t iv e s  as  a group a re  th e  most e f f e c t iv e n e s s  a d d i t iv e s  
w hich g iv e  th e  low est SR v a lu e s .  Ethomeen C-20 i s  th e  most 
e f f e c t iv e n e s s  a d d i t iv e  which g iv e s  SR v a lu e s  f o r  Ban Pu c o a l ,  Mae 
Moh co a l and Nong Ya P long co a l in  HFO 0 .4 9 , 0 .5 4 , 0 .4 6
r e p e c t iv e ly  and Ban Pu co a l in  LFO 0 .6 1 . The mechanism o f 
s t a b i l i t y  improvment i s  t h a t  th e  a d d i t iv e  which has p o s i t iv e  
ch a rg e  i s  adsorbed  to  th e  n e g a tiv e  charg e  o f  p o la r  group on th e  
co a l s u r fa c e  and improves th e  d is p e r s io n .  T h e re fo re , th e  a d d i t iv e s  
enhance a g g re g a tio n . For th e  a d d i t io n  o f a d d i t iv e  in  COM , v ery  
sm all co a l p a r t i c l e s  have a spon taneous tendency  to  a g g re g a te  and 
form  f lo c c u la te d  netw ork, b u t a t  la rg e  co a l p a r t i c l e s ,  i t  have 
ten d en cy  to  su b s id en ce  due to  th e  g r e a te r  s e t t l i n g  r a t e .  Adding 
sm all amount o f  a d d i t iv e s  improves d is p e r s io n .

5. Burning" p r o f i l e  by DTG curves o f COM p re s e n ts  th e  
two te m p e ra tu re  ran g es  f o r  com bustion  phenomena; around 260-290 ° c  
and around 400-440 ° c .  Around 260-290 ° c  shows th e  r a t e  o f 
w eigh t lo s s  o f  fu e l  o i l  concerned  w ith  gas phase com bustion  and
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around 4 0 0 - 4 4 0  ° c  shows th e  r a t e  o f  w eight lo s s  o f  co a l 
concerned  w ith  s o l id  phase com bustion . Therm ogravim etry app ears  
to  be a te c h n iq u e  f o r  in v e s t ig a t in g  th e  com bustion  phenomena o f 
COM b u t i t s  l im i t a t i o n  sis th e  h ete ro gen eo u s phase o f  COM which 
makes th e  r a t e  e q u a tio n  u n ab le  to  s im p lify  t o  f in d  c o m b u s t ib i l i ty  
v a lu e  , i . e .  a c t iv a t io n  en e rg y .

Using COM as f u e l ,  g e n e ra l ly ,  30-50 wt% co a l 
c o n c e n tra t io n s  o f  -75  m icrons o f co a l in  heavy fu e l  o i l  a re  
employed. PSD le s s  th a n  75 m icrons o f  co a l in c re a s e s  v i s c o s i ty ,  
b u t improves s t a b i l i t y  and com bustion  c h a r a c t e r iz a t io n .  In 
summary, PSD le s s  th a n  75 m icrons o f  co a l y ie ld s  th e  b e s t  
p r o p e r t ie s  f o r  COM, b u t r e q u ir e  h ig h  s iz e  re d u c t io n  c o s t .  Heavy 
fu e l  o i l  i s  cheap er th a n  l ig h t  fu e l  o i l ,  th e r e f o r e ,  th e  s u i t a b le  
COM would compose o f  -75  m icrons o f  co a l in  heavy fu e l  o i l .  
A d d itiv e s  such as  Ethomeen C-20 can be used to  improve COM 
s t a b i l i t y .  The s u i t a b le  COM fo rm u la tio n  cou ld  be ach iev ed  by th e  
f e a s i b i l i t y  s tu d y . At p re s e n t ,  a tem p e ra tu re  o f  40 ° c  i s  used 
to  s to ra g e  COM w h ile  tem p e ra tu re  o f  70 ° c  i s  used to  t r a n s p o r t  
COM in  p ip e l in e .

RECOMMENDATION

F u rth e r  s tu d ie s  shou ld  be c a r r i e d  on as fo llo w s :
1) S tudy v a r io u s  ty p e s  o f  c o a l - o i l  m ix tu re s  to  p ro v id e  a b e t t e r  

u n d e rs ta n d in g  o f th e  COM p r o p e r t ie s  due to  th e  d i f f e r e n t  coa l 
ty p e s  in  T h a ilan d .

2) Use f in e n e s s  co a l o r o th e r  te c h n iq u e s  t o  s tu d y  th e  mechanisms 
t h a t  enhance s t a b i l i t y .

3) The com bustion  t e s t  by o b se rv in g  th e  b u rn in g  c h a r a t e r i s t i e s  
such  as  c o m b u s t ib i l i ty  and ash  accu m u la tio n  can be used to  
s tu d y  th e  e f f e c t iv e  u t i l i z a t i o n .
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