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ABSTRACT 

1. Main Objective 

T o study the feasibility o f d i spos ing the waste oil in the exist ing Puttalam C e m e n t Ki lns for Sri Lanka. T o 
achieve this object ive , the current situation in terms o f technolog ies (manufacturing, fuel firing, process 
control , dust e m i s s i o n equ ipment and performance , etc.) o f Puttalam C e m e n t and the financial viability 
was evaluated. 

2. Introduction 

D i s p o s i n g o f waste oil in C e m e n t Ki lns will g ive three fold benefits: gett ing rid o f was te oil, a lmost 
w i thout any residue, c o m p l e t e energy recovery w h i c h contribute to the e c o n o m y o f a country and special 
disposal facilities are n o t n e e d e d as an exist ing facility is utilised 

H i g h flame temperatures and the nature o f the product make c e m e n t kilns attractive for the destruct ion 
o f a variety o f hazardous organic materials. With proper m a n a g e m e n t , kilns const i tute a m u c h less cost ly 
alternative to dedicated was te incinerators. Tes t s by U S E P A and others have demonstrated that 
destruct ion o f organic c o m p o u n d s including, P C B s and organochlor ine and o r g a n o p h o s p h o r u s 
pest ic ides , equals or surpasses that achieved in hazardous waste incinerators that operate at lower 
temperatures. Many toxic metallic c o m p o u n d s can also b e burned in c e m e n t kilns in quantities that are 
small e n o u g h n o t to adversely affect product quality or safety, s ince they are b o n d e d to the clinker and 
b e c o m e part o f the product . 

3. Waste Oil 

It refers to lubricating oils , hydraulic, transmiss ion & heat transfer fluids and insulants that have g o n e 
through their i n t e n d e d use cycle and m u s t be either d i sposed o f or treated and re-used. In this thesis, 
waste oil f rom a u t o m o t i v e transport sector is only considered. O t h e r transport (aviation and maritime) 
sector and spent industrial oils are not included here as waste oil s ince these oils are contaminated with 
u n k n o w n pollutants . 

4. Waste Oil Generation and Properties in Sri Lanka 

A pilot survey was carried out to est imate the waste oil generat ion and centrally col lectable amount . 
A c c o r d i n g to the survey results, in 1999 around 24 ,000 — 27 ,000 ton was te oil was generated by 
au tomot ive transport sector in Sri Lanka. H o w e v e r , the k n o w n col lectable a m o u n t is 4 ,500 (about 1 8 % 
o f the generated amount ) whi le the est imated a m o u n t is around 17 ,400 ton per year in 1999 as g iven in 
Table 23 . With time, awareness , incent ives , and e n f o r c e m e n t o f regulation, the est imated a m o u n t can be 
col lected. 

T h e laboratory test results s h o w that our waste oil property is within the literature values in terms o f 
physical property and the contaminants such as heavy metals . H o w e v e r , it is interesting to no te that the 
A S T M distillation curve o f the was te oil distillate resembles kerosene oil and the quantity distilled also 
only 6 3 % . Thi s s h o w s that the best o p t i o n in Wor ld o f waste oil d isposal by rerefining back to lube base 
may n o t be poss ib le in Sri Lanka and therefore, the best o p t i o n for our waste oil is us ing as alternate fuel 
wh ich is wel l supported by the high calorific test results ( > 44 ,000 k j / k g ) . H o w e v e r , with the l imited 
n u m b e r o f tests it is difficult to c o m e to a firm conc lus ion . Th i s is only an indication. 

5. Puttalam Cement 

Cement is manufactured by grinding an artificial rock called "clinker" very finely (to a few microns) mixing 
with a small amount of gypsum (approximately 4%). Clinker is produced by heating limestone (77%) and some 
other ingredients (23%) to around 1450°C in a kiln. A t Puttalam C e m e n t Factory, there are t w o identical 
rotary loins. T h e length o f a kiln is 54 m. T h e burner o f the kilns were change recently by Rotaf lam kiln 
burner w h i c h has an additional jacket tube for a waste oil gun. 

A c o m p l e t e actual material balance could n o t be d o n e with the current o n line measured and recorded 
data at Puttalam Cement . Therefore , s o m e assumpt ions were made us ing t h e ^ q u i p m e h t , specif ications 
and international n o r m s in d o i n g the material balance. T h e average a m o u n t pfjraw materials used for o n e 



ton o f clinker p r o d u c t i o n is 1.7 tons whereas theoretical value is 1.53. With the prov i s ion o f dust emis s ion 
from kiln exhaust and clinker coo ler at the emis s ion standards this value can be 1.56. Current loss o f 
materials in terms o f clinker is 3 ,355 kg per hour that is 1 1 % o f clinker. A c c o r d i n g to the present 
product ion and the p r o p o s e d Sri Lankan emis s ion standards, the al lowable dust emis s ion from kiln 
exhaust and clinker coo ler is only 10.3 k g / h r w h i c h is merely 0 . 0 3 4 % and therefore d ie actual loss o f 
clinker is 1 0 . 9 6 6 % that is 3 ,344.7 k g / h r and 28 ,095 ton per year from o n e kiln. 

T h e cyc lones used for the clinker coo l ing air dust recovery has been replaced by bag h o u s e s w h i c h was 
rev iewed to see whether the capacity and the review s h o w s that the se lect ion is g o o d . T h e expec ted 
emis s ion will b e only 30 m g / N m 3 wh ich is very m u c h less than emis s ion standards. 

C o m p l e t e overhaul ing E S P s was d o n e to recover m o r e dust and to reduce the e m i s s i o n from the kiln 
exhausts . T h e s e overhauled E S P s will be u s e d for only t w o years and after t w o years these E S P s will be 
replaced by bag h o u s e s . Therefore , the env ironmenta l i ssues will b e under contro l for the disposal o f 
waste oil. 

T h e average thermal energy c o n s u m p t i o n for o n e kg o f clinker product ion is 3 .65 - 4 .02 MJ. H o w e v e r , 
literature value for dry process is 2 .88 to 3 .40 M J / k g . That is the actual c o n s u m p t i o n is 19 - 2 6 % higher 
than the literature value. 

Factors to be considered for the disposal of waste oil: 

W h e n waste oil is d i sposed , the values o f the critical parameters shou ld n o t b e increased a b o v e the clinker 
quality standard as g iven in Table 25 . W h e n compar ing our waste oil property and the clinker quality 
standard, the critical parameters for Puttalam C e m e n t will be lead (Pb) and c a d m i u m (Cd). 

T h e present values o f P b and Cd in the clinker is n o t k n o w n and dierefore it is a s s u m e d here that these 
values are zero. W h e n the capture o f heavy metals in the clinker can be taken (Table 9) as 9 9 . 7 % and the 
Cd and P b concentrat ions in waste oil are 4 and 3 ,200 m g / 1 , material balance s h o w that 3 2 % o f furnace 
oil can be replaced by waste oil. I.e. about 16 ,000 tons o f waste oil can be d i s p o s e d at Puttalam C e m e n t 
kilns (two) annually. H o w e v e r , Puttalam C e m e n t has the plan to replace only 1 0 % o f furnace oil waste oil 
and this value will d e p e n d o n the P b and Cd c o n t e n t in the raw materials. 

T h e emis s ion level o f the critical parameters should n o t also b e increased a b o v e the emis s ion standard. 
W h e n c o m p a r i n g our was te oil property and the p r o p o s e d Sri Lankan emis s ion standard for c e m e n t kiln 
exhaust , the critical parameters for Puttalam C e m e n t will b e lead (Pb) and c a d m i u m (Cd). 

W h e n the heavy metals capturing % and dust removal %; and the concentrat ion o f heavy metals in waste 
oil vary, the a m o u n t o f m a x i m u m was te oil d isposable varies as g iven in Figure 27 (graph). 

6. Conclusion 

Waste oil can be d i s p o s e d in Puttalam C e m e n t Kilns wi th s o m e i m p r o v e m e n t s to the exist ing situation 
mainly the kiln exhaust dust removal that is the efficiency o f E S P s . D u r i n g this study, the E S P s were 
repaired and therefore current performance to b e determined based o n material balance as g iven in this 
report or dust emis s ion measurements . T h e current efficiency o f the E S P s cou ld n o t be calculated 
because the dust concentrat ion before E S P is n o t available. D u s t concentrat ion after E S P s is also n o t 
measured but f rom the material balance it is about 4 8 , 7 4 4 m g / N m 3 . It can b e a s s u m e d that the E S P was 
n o t working. Therefore , the required efficiency o f the E S P to m e e t the standard will b e 99 .4%. T h e data 
used for the material balance was for o n e day o f o n e kiln and therefore it may n o t represent the w h o l e 
system. B u t it can b e i m p r o v e d by us ing weekly, m o n t h l y and yearly data. S o m e trial runs should be 
carried out and the fo l lowing records to be established for future planning: 

Characteristics o f waste oil 
H e a v y metal contents in raw materials and clinker 
Material balance for individual c o m p o n e n t s 
Capturing ratio o f heavy metal by clinker 
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