
CHAPTER VIII
CONCLUSIONS

8.1 The Effects of Varying Feed Inlet Temperature

Rubber Solvent 
r >

traight Run Light HC

Feed Inlet 
Temp.

Spirit

T-101 ^-.102 ^Distillate ^
150c}c ;
L-I - 1-

Light Distillate
!-►

T-103

พ axy Residue

Figure 8.1 Flow diagram of refinery
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8.1.1 The Effects of Varying Feed Inlet Temperature on Rubber Solvent
(T-ion
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Figure 8.2 Drawing ofT-101.

As shown in Figure 8.2 for product yields from D86, the IBP of 
Rubber solvents increased with increasing feed inlet temperature. This resulted 
in a heavier fraction of drawn product at the top of the column. But increasing 
the temperature of the feed inlet would result in a higher temperature at the top 
of column and a higher reflux temperature. This resulted in the reflux’s 
inability to control the light fraction maintained in the column, so that the EP 
was decreased.

According to second of Figure 8.2 for percent composition of the 
product from D5443, the dominant component of Rubber solvent is C7 which
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increased until the feed inlet temperature was equal to 140°c after which C7 
was shifted down but correlated to Cg was shifted up. Similar to the result 
from D86, the higher feed inlet temperature correlated to a heavier fraction of 
product.
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8.1.2 The Effects of Varying Feed Inlet Temperature on Straight Run 
Light Hydrocarbon (Top of T-102)
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Figure 8.3 Drawing of T-102 (Top of T-102).

Based on GC analysis (ASTM D5443), the main component of 
Straight Run Light Hydrocarbon is Cg hydrocarbon. Similarly, Rubber solvent 
IBP and EP correlated well with increasing feed inlet temperature.
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8.1.3 The Effects of Varying Feed Inlet Temperature on Spirit (First Side 
Draw of T-1021
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Figure 8.4 Drawing of T-102 (First Side Draw).

As shown in Figure 8.4, the dominant component of Spirit is C9. 
Similarly with Rubber solvent, IBP and EP correlated well with increasing 
feed inlet temperature.

Accordingly, the percent composition of spirit from D5443 C9 and 
C40  was decreased. This is probably the result of the increased feed inlet 
temperature above the boiling point of C9 and Cio> or might shifted from 
hydrocarbons greater than C il, but ASTM D5443 was not able to be 
performed on hydrocarbon greater than c  1 1 .
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8.1.4 The Effects of Varying Feed Inlet Temperature on Distillate 
(Second Side Draw of T-102)
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Figure 8.5 Drawing of T-102 (Second Side Draw).

Based on GC analysis (ASTM D5443), the main component of 
Distillate is Cio hydrocarbon. Similarly with Spirit (First Side Draw), IBP and 
EP correlated well with increasing feed inlet temperature.
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8.1.5 The Effects of Varying Feed Inlet Temperature on Light Distillate 
(T-103)

From
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T - 103
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Figure 8.6 Drawing of T-103.

As shown in Figure 8.6, there would appear to be no observable 
trends for IBP and EP’s with increasing feed inlet temperature. The influence 
of the furnace might be less for the third tower, from which the Light Distillate 
was obtained.



8.2 The Effects of Varying Feed Flowrate
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Figure 8.7 Drawing of T-102.
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8.2.1 The Effects of Varying Feed Flowrate on Straight Run Light 
Hydrocarbon
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Figure 8.8 Drawing of T-102 (Top of Column).

From experiment, increasing the feed flowrate at constant feed inlet 
temperature is similar to decreasing the feed inlet temperature, resulting in a 
heavier fraction at the bottom of the first distillation column. It is correlating to 
heavier fraction in second distillation column. This probably low feed inlet 
temperature was not high enough to the evaporate the heavy fraction, resulting 
in a subtle change of product fraction.
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8.2.2 The Effects of Varying Feed Flowrate on Spirit
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Figure 8.9 Drawing of T-102 (First Side Draw).

For both curves of Spirit shown in Figure 8.9, increasing feed 
flowrates correlate with a heavier product fraction. It is interesting to note that 
this product was obtained from the second distillation column, which might 
suggest that a heavy fraction could not be evaporated to the top of column, 
leading to a heavier fraction maintained for the first side draw.



8.2.3 The Effects of varying Feed Flowrate on Distillate
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Figure 8.10 Drawing of T-102 (Second Side Draw).

Results shown in Figure 8.10 are similar to those for Spirit.



8.3 The Effects of Varying Reflux Feed Rate
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Figure 8.11 Drawing of T-102 on reflux feed rate.
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8.3.1 The Effects of Varying Reflux Feed Rate on Straight Run Light 
Hydrocarbon

Vary Reflux Feed Rate From 2780 - 3000 RPM

^.Straight Run Light HC

From
T- 101

T - 102

% Composition of Straight Run 
light HC from D5443

To T-103

Figure 8.12 Drawing of T-102 (Top of Column).

The dominant hydrocarbon component in Straight run Light 
Hydrocarbon, as shown in Figure 8.12, is the C8 fraction. A decrease in the 
pump speed correlates with a decrease in reflux feed rate, and results in a 
temperature increase at the top of the column. This causes heavy fractions to 
be evaporated to the top of the column, resulting in a heavier fraction of the 
product.
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8.3.2 The Effects of Varying Reflux Feed Rate on Spirit

Vary Reflux Feed Rate From 2780 - 3000 RPM

From
f  - 101

%  C o m p o s itio n  o f  S p ir it from

T o T -103

F ig u re  8 .1 3  D r a w in g  o f  T -1 0 2  (F irst S id e  D ra w ).

F rom  th e  S tra igh t R u n  L ig h t H y d ro ca rb o n  tren d  o f  F ig u r e  8 .1 2 , th e  
S p irit fraction  w o u ld  b e  ligh ter , r e su lt in g  in  lig h ter  fra c tio n  o f  first s id e  d raw  
p rod u ct, as sh o w n  in F ig u re  8 .1 3 .
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8.3.3 The Effects of Varying Reflux Feed Flowrate on Distillate

Vary Reflux Feed Rate From 2780 - 3000 RPM

To T-103 ►

F ig u re  8 .1 4  D r a w in g  o f  T - 102  (S e c o n d  S id e  D r a w ).

R e su lts  fo r  D is t i l la te  sh o w n  in  F ig u re  8 .1 4  are s im ila r  to  th o s e  for  

S p ir it sh o w n  in  F ig u re  8 .1 3 .



125

8.4 Comparison of AH from GC PIONA Analysis and Theory

T a b le  8 .1  C o m p a r iso n  o f  AH^GC and A H * ^ 00,

F e e d  In let  
T em p era tu re  (°C )

R u b b er
S o lv e n t

S tra igh t R u n  
L ig h t H C

S p ir it D is t i l la te

A H t a H gc A H t A H c c a h t A H c c A H t a H gc
125 5 ,5 5 9 ~5JG T 6 ,7 4 8 2 ,6 2 3 2 ,9 7 9 7 2 5 5 ,1 6 2 169
1 30 5 ,9 6 1 7 ,0 5 9 " 8^ 44" 6 ,9 4 1 3 ,2 0 9 3 ,8 2 3 5 ,4 2 6 6 2 9
135 4 ,6 3 6 3 ,7 7 9 7 ,0 2 0 5 ,7 1 6 3 ,6 2 5 1 1 ,3 8 7 6 ,4 3 9 1 1 ,4 2 8
1 50 5 ,4 9 3 8 ,3 9 4 8 ,7 2 3 2 ,7 4 7 3 ,6 9 8 1 ,4 9 3 6 ,7 1 4 1 ,1 8 6

* U n it  in  J o u le s

T a b le  8.2  T h e  E f f ic ie n c y  o f  D is t i l la t io n  T o w e r  1 0 1  an d  1 0 2  o n  A H (}C

F e e d  In let  
T em p era tu re  (°C)

R u b b er
S o lv e n t

S tra igh t R u n  
L ig h t H C

S p ir it D is t i l la te

E f f ic ie n c y  (% )
125 9 2 .8 7 3 8 .8 7 2 4 .3 3 3 .2 8
1 30 1 1 8 .4 3 8 0 .3 0 1 1 9 .4 4 1 1 .5 9
135 8 1 .5 3 8 1 .4 2 3 1 4 .1 3 1 7 7 .4 8
1 50 1 5 2 .8 1 3 1 .4 9 4 0 .3 7 1 7 .6 7

N o t e  : P ercen t e f f ic ie n c ie s  are greater  th an  100% , th is  m ig h t  b e c a u s e  o f  th e  

error o f  in stru m en ta l m a c h in e s . T h is  sh o u ld  b e  c o r r e c te d  b y  th e  co r r e c tio n  
fa c to r  o f  th e ir  in stru m en ts.



8.4.1 Efficiency of T-101 (by Enthalpy Change of Rubber Solvent)

Effiency of T-101 against 
Changing of Feed Stock 

RUBBER Temperature
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Tem p. V ary  
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T o T -1 0 2 .

Figure 8.15 Drawing of T-101 on efficiency comparison.
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8 .4 .2  E f f ic ie n c y  o f  T -1 0 2  (b y  E n th a lp y  C h a n g e  o f  S tra ig h t R u n  L ig h t  
H y d ro ca rb o n )

Straight Run Light HC

Effiency of T-102 against Changing of 
Feed Stock Temperature

Temperature, c
From T-102
T - 101 ^

To T-103 —  >

F ig u re  8 .1 6  D r a w in g  o f  T -1 0 2  on  e f f ic ie n c y  c o m p a r iso n .
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8.4.3 Efficiency of T-102 (by Enthalpy Change of Spirit)
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Figure 8.17 Drawing of T-102 on efficiency comparison.



8.4.4 Efficiency of T-102 (by Enthalpy Change of Distillate)
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Figure 8.18 Drawing of T-102 on efficiency comparison.
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8.5 Optimization the Efficiency of Tower Distillation by Changing of the 
Feedstock Temperature

Efficiency Optimisation on Changing of 
Feed Inlet Temperature

N?0s-
>>bc
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F e e d  In le t T e m p e r a tu r e , c โ ': S p ir it  
□  D is t .

F ig u r e  8 .1 9  E f f ic ie n c y  o p tim iz a tio n  on  c h a n g in g  o f  fe e d  in le t  tem p era tu re .
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8.6 Optimization the Efficiency of Tower Distillation on All Product 
Yields

E f f i c i e n c y  O p t im is a t io n  o f  T o w e r  D is t i l la t io n  o n  a ll 
P r o d u c t s  Y ie ld s

T e m p e r a tu r e , c

F ig u r e  8 .2 0  E f f ic ie n c y  o p tim iz a tio n  o n  c h a n g in g  o f  fe e d  in le t  tem p era tu re  o n  
a ll p ro d u ct y ie ld s .

A s  s h o w n  in  th e  e f f ic ie n c y  o p tim iz a tio n  cu rv e  in F ig u r e  8 .2 0 ,  th e  h ig h e s t  

e f f ic ie n c y  o f  th e  p r o c e s s  is  for  op era tio n  in  th e  ran ge o f  1 3 0  - 135  °c.
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