








0      5      10     15     20    25    30     35    40    45    50 
Time (min) 

 0.02 
      0 
-0.02
-0.04
-0.06
-0.08
  -0.1  
-0.12

C
ha

ng
es

 o
f i

-b
ut

an
e 

co
nc

en
tr

at
io

n
in

 d
is

ti
ll

at
e 

pr
od

uc
t (

kg
/k

g)
 

Qb+2% 
Qb-2% 

Qb+2% 
 Qb-2% 

0      5      10     15      20     25     30     35     40     45    50 
 Time (min) 

 

0.05 

      0 

-0.05 

  -0.1  

-0.15 

  -0.2  

C
ha

ng
es

 o
f n

-b
ut

an
e 

co
nc

en
tr

at
io

n
in

 b
ot

to
m

 p
ro

du
ct

 (k
g/

kg
) 

 

 

 

Reflux flow rate -2% 
 

Reflux flow rate +2% 
 

0       5      10     15     20      25     30     35     40     45    50 
Time (min) 

 0.02 
      0 
-0.02 
-0.04 
-0.06 
-0.08 
  -0.1  
-0.12 

C
ha

ng
e 

of
 i

-b
ut

an
e 

co
nc

en
tr

at
io

n 
in

 d
is

ti
ll

at
e 

pr
od

uc
t (

kg
/k

g)
 

Reflux flow rate -2% 
 

Reflux flow rate +2% 
 

0       5      10     15     20      25     30     35     40     45    50 
Time (min) 

 0.02 
      0 
-0.02 
-0.04 
-0.06 
-0.08 
  -0.1  
-0.12 

C
ha

ng
e 

of
 n

-b
ut

an
e 

co
nc

en
tr

at
io

n 
in

 b
ot

to
m

 p
ro

du
ct

 (k
g/

kg
) 



0       5      10      15      20      25      30     35      40      
45     50 Time 

(min) 

    

0.01 

  

0.005 

        

0 

-

Feed flow rate 
Feed flow rate -

C
ha

ng
es

 o
f i

-b
ut

an
e 

co
nc

en
tr

at
io

n 
   

  i
n 

di
st

il
la

te
 p

ro
du

ct
 (k

g/
kg

) 

0       5       10      15       20      25      30      35       40      
45     50 Time 

  2 

  0 

 -2 

 -4 

 -6 

 -8 

Feed flow rate 
Feed flow rate -

C
ha

ng
es

 o
f n

-b
ut

an
e 

co
nc

en
tr

at
io

n
   

  i
n 

bo
tt

om
 p

ro
du

ct
 (k

g/
kg

) 

x 
10−3 

 

 

  
 

0       5      10      15      20      25      30     35      40      45     
50 Time (min) 

C
ha

ng
es

 o
f i

-b
ut

an
e 

co
nc

en
tr

at
io

n 
   

 in
 d

is
ti

ll
at

e 
pr

od
uc

t (
kg

/k
g)

 

(a) 
    0.01 

  0.005 

        0 

-0.005 

  -0.01 

-0.015 

C
ha

ng
es

 o
f n

-b
ut

an
e 

co
nc

en
tr

at
io

n
   

 in
 b

ot
to

m
 p

ro
du

ct
 (k

g/
kg

) 

0       5       10      15       20      25      30      35       40      45     
50 Time (min) 

  2 

  0 

 -2 

 -4 

 -6 

 -8 

x 10−3 

 

Feed flow rate 
Feed flow rate -

Feed flow rate +5% 
Feed flow rate -5% 

Feed flow rate 
Feed flow rate -

Feed flow rate +5% 
Feed flow rate -5% 










	JAS.pdf
	Page 1


