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SUPPORTING INFORMATION 

This summary table of the simulation results verified and compared to seven NREL technical 

reports. 

T
a
b
le
 S
1
. 
T
h
e 
si
m
u
la
ti
o
n
 r
es
u
lt
s 
(1
st
 c
as
e)
 v
er
if
ie
d
 b
y
 N
R
E
L
 t
ec
h
n
ic
al
 r
ep
o
rt
 1
8
 

S
ep
ar
at
io
n
/p
u
ri
fi
ca
ti
o
n
 s
te
p
 

F
o
u
t2
 

2
6
6
.1
 

                                   2
6
6
.1
 

     

F
o
u
t1
 

3
7
8
.7
 

                           

1
1
2
.6
 

        

     

w
as
te
(i
) 

5
3
 

               1
4
.9
 

      

3
7
.8
 

                  

R
(i
) 

4
.4
 

 

4
.4
 

                                       

P
ro
d
u
ct
 s
y
n
th
es
is
 s
te
p
 

F
o
u
t2
 

4
2
3
7
.1
 

6
4
2
 

2
2
5
 

0
 

0
 

0
 

0
 

0
 

0
 

1
3
9
1
 

2
9
6
 

0
 

0
 

0
 

1
.8
8
 

8
5
0
 

1
0
7
 

0
 

0
 

1
8
0
 

0
 

0
 

0
 

2
3
9
 

2
8
3
 

3
.8
7
 

4
.1
6
 

1
.9
5
 

2
 

2
.0
1
 

2
.0
1
 

1
.9
6
 

0
.9
1
 

0
.8
8
 

0
.8
5
 

0
.8
2
 

0
.7
9
 

     

F
o
u
t1
 

4
2
6
.9
1
 

                        

1
5
.4
9
 

1
6
.6
5
 

1
7
.5
4
 

1
7
.9
9
 

1
8
.1
 

1
8
.1
2
 

1
7
.6
2
 

1
7
.2
5
 

1
6
.7
 

1
6
.1
6
 

1
5
.5
7
 

1
4
.9
3
 

1
4
.7
5
 

1
4
.0
5
 

1
3
.3
5
 

1
2
.6
4
 

1
7
0
 

w
as
te
(i
) 

                

        

                  

R
(i
) 

                                          

R
ec
y
cl
e
 

1
2
9
2
.1
7
 

0
 

8
1
 

0
 

0
 

0
 

0
 

0
 

0
 

5
0
0
 

1
0
6
 

0
 

0
 

0
 

0
.6
8
 

3
0
5
 

3
8
.6
 

0
 

0
 

6
5
 

8
6
 

1
0
1
.9
 

1
.3
9
 

1
.5
 

0
.7
 

0
.7
2
 

0
.7
2
 

0
.7
2
 

0
.7
1
 

0
.3
3
 

0
.3
2
 

0
.3
1
 

0
.2
9
 

0
.2
8
 

        

G
as
 c
le
an
in
g
/c
o
n
d
it
io
n
in
g
 s
te
p
 F
o
u
t2
 

                                          

F
o
u
t1
 

3
2
6
9
.1
 

4
5
 

2
8
8
 

      

1
8
1
8
 

1
9
0
 

0
.0
3
 

  

1
.2
 

5
4
4
 

6
3
.4
 

      

1
4
1
.5
6
 

1
6
7
.5
5
 

2
.2
9
 

2
.4
6
 

1
.1
5
 

1
.1
8
 

1
.1
1
 

1
.1
6
 

0
.8
3
 

0
.1
3
 

0
.0
2
 

        

w
as
te
(i
) 

3
1
3
4
.0
 

1
2
2
8
.2
 

  

1
7
.7
 

    

2
6
.1
 

1
8
5
4
.7
 

4
.5
 

  

0
.2
2
 

2
.6
 

                          

R
(i
) 

5
5
0
 

5
5
0
 

                                        

R
ec
y
cl
e
 

2
0
1
9
.5
6
 

 

1
3
4
 

      

8
2
3
 

1
7
5
.7
 

   

1
.1
2
 

5
0
2
.9
 

6
3
.4
 

      

1
4
1
.5
6
 

1
6
7
.5
5
 

2
.2
9
 

2
.4
6
 

1
.1
5
 

1
.1
8
 

1
.1
1
 

1
.1
6
 

0
.8
3
 

0
.1
3
 

0
.0
2
 

        

P
ri
m
ar
y
 c
o
n
v
er
si
o
n
 s
te
p
 

F
o
u
t2
 

                                          

F
o
u
t1
 

3
8
1
8
.5
4
 

9
8
8
.4
3
 

1
2
2
.8
 

0
.1
 

1
7
.7
 

0
.1
 

0
.1
 

0
.1
 

 

1
4
5
7
 

1
1
8
4
 

4
.5
 

- - - 

4
3
.7
 

                          

w
as
te
(i

) 

1
0
6
 

                

1
0
0
 

6
 

                       

R
(i
) 

1
7
0
3
.7
 

9
6
0
 

 

7
0
0
 

           

4
3
.7
 

                          

P
re
tr
ea
tm

en
t 
st
ep
 F
o
u
t2
 

0
 

                                         

F
o
u
t1
 

2
2
2
2
 

2
2
2
.2
 

1
0
1
.2
 

8
1
2
.6
 

1
6
 

4
.4
 

9
4
5
.6
 

1
2
0
 

                                  

w
as
te
(i
) 

4
4
4
.4
 

4
4
4
.4
 

                                        

R
(i
) 

0
 

                                         

 

B
io
m
as
s 
in
le
t 

2
6
6
6
.4
 

6
6
6
.6
 

1
0
1
.2
 

8
1
2
.6
 

1
6
 

4
.4
 

9
4
5
.6
 

1
2
0
 

                                  

  

T
o
ta
l 
(t
p
d
) 

H
2
O
 

H
2
 

O
2
 

N
2
 

S
 

C
 

A
S
H
 

S
te
am

 

C
O
 

C
O
2
 

H
2
S
 

N
H
3
 

T
A
R
 

C
O
S
 

A
R
 

C
H
4
 

S
L
A
G
 

S
O
O
T
 

C
2
H
6
 

C
2
H
4
 

C
6
H
6
 

C
H
A
R
 

C
3
 

C
4
 

C
5
 

C
6
 

C
7
 

C
8
 

C
9
 

C
1
0
 

C
1
1
 

C
1
2
 

C
1
3
 

C
1
4
 

C
1
5
 

C
1
6
 

C
1
7
 

C
1
8
 

C
1
9
 

C
2
0
 

W
ax
es
 



 S3

 

 

T
a
b
le
 S
2
. 
T
h
e 
si
m
u
la
ti
o
n
 r
es
u
lt
s 
(2
n
d
 c
as
e)
 v
al
id
at
ed
 b
y
 N
R
E
L
 t
ec
h
n
ic
al
 r
ep
o
rt
 1
8
 

S
ep
ar
at
io
n
/p
u
ri
fi
ca
ti
o
n
 s
te
p
 

F
o
u
t2
 

2
0
5
 

                                   2
0
5
 

     

F
o
u
t1
 

8
7
 

                           

8
7
 

        

     

w
as
te
(i
) 

4
1
 

               1
1
.5
 

      

2
9
.2
 

                  

R
(i
) 

3
.4
 

 

3
.4
 

                                       

P
ro
d
u
ct
 s
y
n
th
es
is
 s
te
p
 

F
o
u
t2
 

2
7
9
6
.5
 

 

1
6
3
 

      

1
0
7
4
 

7
5
5
 

 

0
.3
8
 

  

5
1
4
 

7
0
.3
 

  

1
8
 

0
.5
 

4
9
.4
 

 

7
9
.2
 

5
6
.4
 

2
.9
8
 

3
.2
 

1
.5
 

1
.5
4
 

1
.5
5
 

1
.5
5
 

0
.7
3
 

0
.7
1
 

0
.6
9
 

0
.6
6
 

0
.6
3
 

0
.6
 

     

F
o
u
t1
 

3
3
0
.3
 

                        

1
1
.9
 

1
2
.8
 

1
3
.5
 

1
3
.9
 

1
4
.0
 

1
4
.0
 

1
3
.9
 

1
3
.5
 

1
3
.1
 

1
2
.6
 

1
1
.9
 

1
1
.5
 

1
1
.4
 

1
0
.9
 

1
0
.3
 

9
.8
 

1
3
1
.5
 

w
as
te
(i
) 

1
1
3
2
 

1
1
3
2
 

                                        

R
(i
) 

4
2
6
0
.1
 

6
7
2
 

2
7
1
 

      

1
7
9
1
 

7
5
5
 

 

0
.3
8
 

  

5
1
4
 

6
6
 

  

1
1
.4
 

0
.5
 

4
9
 

 

7
0
 

4
6
 

2
.8
 

3
 

1
.4
 

1
.4
5
 

1
.3
9
 

1
.4
4
 

0
.6
5
 

0
.5
9
 

0
.4
7
 

0
.3
4
 

0
.1
3
 

0
.1
6
 

     

R
ec
y
cl
e
 

5
5
9
.4
6
 

 

3
2
.6
 

      

2
1
5
 

1
5
1
 

 

0
.0
8
 

  

1
0
3
 

1
4
 

  

3
.6
 

 

9
.8
 

 

1
5
.8
 

1
1
.3
 

0
.6
 

0
.6
4
 

0
.3
 

0
.3
1
 

0
.3
1
 

0
.3
1
 

0
.1
5
 

0
.1
4
 

0
.1
4
 

0
.1
3
 

0
.1
3
 

0
.1
2
 

     

G
as
 c
le
an
in
g
/c
o
n
d
it
io
n
in
g
 s
te
p
 F
o
u
t2
 

                                          

F
o
u
t1
 

3
7
0
5
.2
 

8
5
0
 

2
2
2
 

      

1
8
5
4
 

1
6
7
.8
 

0
.1
3
 

1
.5
 

0
  

4
1
1
 

5
2
 

  

7
.7
 

0
.3
9
 

3
9
.5
 

0
 

5
4
.2
 

3
4
.3
 

2
.2
1
 

2
.3
7
 

1
.1
1
 

1
.1
4
 

1
.1
5
 

1
.1
5
 

0
.5
4
 

0
.4
4
 

0
.3
4
 

0
.2
 

       

w
as
te
(i
) 

2
2
8
4
.0
 

4
0
9
.0
 

       

1
5
.3
 

1
8
0
9
.0
 

4
.4
 

1
7
.3
6
 

1
0
.5
7
 

  

4
.5
6
 

  

5
.7
5
 

8
.1
1
 

                     

R
(i
) 

1
0
0
0
 

1
0
0
0
 

                                        

R
ec
y
cl
e
 

2
0
6
9
.1
4
 

0
 

1
2
0
 

      

7
9
5
 

5
5
9
 

 

0
.2
8
 

  

3
8
0
 

5
2
 

  

1
3
.5
5
 

0
.3
6
 

3
6
.5
4
 

 

5
8
.6
 

4
1
.7
 

2
.2
1
 

2
.3
7
 

1
.1
1
 

1
.1
4
 

1
.1
5
 

1
.1
5
 

0
.5
4
 

0
.5
3
 

0
.5
1
 

0
.4
9
 

0
.4
6
 

0
.4
5
 

     

P
ri
m
ar
y
 c
o
n
v
er
si
o
n
 s
te
p
 

F
o
u
t2
 

                                          

F
o
u
t1
 

2
9
1
7
.2
 

4
1
3
.4
 

4
7
.7
5
 

      

7
9
7
 

1
4
1
8
 

4
.6
 

1
9
 

1
0
.5
 

 

3
3
 

1
0
3
 

  

2
1
.8
 

4
5
 

4
.1
 

                    

w
as
te
(i
) 

2
1
6
.6
 

      

1
2
0
 

              

9
6
.6
 

                   

R
(i
) 

9
1
3
 

3
5
2
 

 

5
2
8
 

           

3
3
 

                          

P
re
tr
ea
tm

en
t 
st
ep
 

F
o
u
t2
 

0
 

                                         

F
o
u
t1
 

2
2
2
2
 

2
2
2
.2
 

1
0
1
.2
 

8
1
2
.6
 

1
6
 

4
.4
 

9
4
5
.6
 

1
2
0
 

                                  

w
as
te
(i
) 

4
4
4
.4
 

4
4
4
.4
 

                                        

R
(i
) 

0
 

                                         

 

B
io
m
as
s 
in
le
t 

2
6
6
6
.4
 

6
6
6
.6
 

1
0
1
.2
 

8
1
2
.6
 

1
6
 

4
.4
 

9
4
5
.6
 

1
2
0
 

                                  

  

T
o
ta
l 
(t
p
d
) 

H
2
O
 

H
2
 

O
2
 

N
2
 

S
 

C
 

A
S
H
 

S
te
am

 

C
O
 

C
O
2
 

H
2
S
 

N
H
3
 

T
A
R
 

C
O
S
 

A
R
 

C
H
4
 

S
L
A
G
 

S
O
O
T
 

C
2
H
6
 

C
2
H
4
 

C
6
H
6
 

C
H
A
R
 

C
3
 

C
4
 

C
5
 

C
6
 

C
7
 

C
8
 

C
9
 

C
1
0
 

C
1
1
 

C
1
2
 

C
1
3
 

C
1
4
 

C
1
5
 

C
1
6
 

C
1
7
 

C
1
8
 

C
1
9
 

C
2
0
 

W
ax
es
 

 

 



 S4

T
a
b
le
 S
3
. 
T
h
e 
si
m
u
la
ti
o
n
 r
es
u
lt
s 
(3
rd
 c
as
e)
 v
al
id
at
ed
 b
y
 N
R
E
L
 t
ec
h
n
ic
al
 r
ep
o
rt
 1
2
 

S
ep
ar
at
io
n
/p
u
ri
fi
ca
ti
o
n
 s
te
p
 

F
o
u
t2
 

2
3
4
0
.6
 

0
.1
 

7
2
.5
 

 

4
5
.3
 

    

9
4
7
.4
 

1
1
5
0
.4
 

0
.2
 

0
.2
 

   

8
8
.4
 

  

3
.5
 

6
.6
 

0
.6
 

  

1
1
.5
 

1
.5
 

0
.2
 

1
.4
 

1
0
.1
 

0
.7
 

  

F
o
u
t1
 

7
6
3
.3
 

3
.5
 

0
.2
 

 

0
.2
 

    

4
.5
 

6
2
.2
 

0
.1
 

0
.2
 

   

1
.0
 

  

0
.2
 

0
.4
 

0
.0
 

  

8
.6
 

4
.0
 

2
.1
 

3
8
.2
 

5
3
9
.5
 

7
6
.8
 

9
.5
 

1
.3
 

w
as
te
(i
) 

 1
0
.9
 

                              

R
(i
) 

                                

P
ro
d
u
ct
 s
y
n
th
es
is
 s
te
p
 

F
o
u
t2
 

                                

F
o
u
t1
 

3
1
0
3
.9
 

1
4
.5
 

7
2
.7
 

 

4
5
.4
 

    

9
5
1
.8
 

1
2
1
2
.6
 

0
.3
 

0
.3
 

0
.0
 

0
.0
 

 

8
9
.4
 

  

3
.7
 

6
.9
 

0
.7
 

  

2
0
.1
 

5
.6
 

2
.3
 

3
9
.6
 

5
4
9
.6
 

7
7
.5
 

9
.6
 

1
.3
 

w
as
te
(i
) 

  

                              

R
(i
) 

                                

R
ec
y
cl
e
 

4
3
.8
 

                       

2
.1
 

2
.3
 

1
.7
 

3
2
.6
 

5
.1
 

   

G
as
 c
le
an
in
g
/c
o
n
d
it
io
n
in
g
 s
te
p
 F
o
u
t2
 

3
9
4
0
.4
 

6
0
4
.0
 

 

8
6
.4
 

2
3
1
4
.9
 

     

8
9
5
.6
 

    

3
9
.4
 

                

F
o
u
t1
 

3
0
6
3
.4
 

9
.2
 

1
6
8
.7
 

 

4
5
.4
 

    

2
3
4
5
.7
 

4
0
5
.3
 

0
.3
 

0
.3
 

  

4
3
.0
 

   

0
.1
 

6
.9
 

0
.7
 

  

1
7
.4
 

3
.2
 

0
.6
 

4
.3
 

1
1
.6
 

0
.7
 

  

w
as
te
(i
) 

1
0
8
8
.6
 

5
1
4
.7
 

        

5
7
2
.7
 

1
.3
 

    

                

R
(i
) 

3
1
2
3
.2
 

6
0
.9
 

 

7
0
8
.6
 

2
3
1
2
.7
 

     

1
.5
 

    

3
9
.4
 

                

R
ec
y
cl
e
 

2
3
0
3
.3
 

6
8
.8
 

 

4
3
.1
 

     

9
0
3
.6
 

1
1
5
3
.8
 

0
.3
 

0
.3
 

   

8
4
.9
 

  

3
.5
 

6
.6
 

0
.6
 

  

1
7
.4
 

3
.2
 

0
.6
 

4
.3
 

1
1
.6
 

0
.7
 

  

P
ri
m
ar
y
 c
o
n
v
er
si
o
n
 s
te
p
 F
o
u
t2
 

5
0
3
4
.1
 

2
7
9
.4
 

 

1
7
7
.2
 

3
4
6
9
.8
 

     

1
0
4
8
.5
 

    

5
9
.2
 

                

F
o
u
t1
 

2
5
3
4
.0
 

9
0
1
.3
 

3
7
.7
 

      

8
7
4
.3
 

4
0
8
.1
 

1
.8
 

3
.9
 

1
9
.8
 

  

1
8
0
.5
 

  

5
.2
 

8
6
.8
 

8
.2
 

6
.6
 

         

w
as
te
(i
) 

1
8
.4
 

      

1
8
.4
 

               

         

R
(i
) 

5
4
7
8
.8
 

8
8
7
.0
 

 

1
0
6
3
.1
 

3
4
6
9
.6
 

          

5
9
.2
 

                

P
re
tr
ea
tm

en
t 
st
ep
 

F
o
u
t2
 

 

                               

F
o
u
t1
 

2
1
0
5
.0
 

1
0
5
.0
 

1
2
0
.8
 

8
3
8
.0
 

3
.4
 

1
.8
 

1
0
1
7
.6
 

1
8
.4
 

                        

w
as
te
(i
) 

  

                              

R
(i
) 

 

                               

 B
io
m
as
s 

in
le
t 

3
9
9
9
.9
 

2
0
0
0
.0
 

1
2
0
.8
 

8
3
8
.0
 

3
.4
 

1
.8
 

1
0
1
7
.6
 

1
8
.4
 

                        

  

T
o
ta
l 
(t
p
d
) 

H
2
O
 

H
2
 

O
2
 

N
2
 

S
 

C
 

A
S
H
 

S
te
am

 

C
O
 

C
O
2
 

H
2
S
 

N
H
3
 

T
A
R
 

C
O
S
 

A
R
 

C
H
4
 

S
L
A
G
 

S
O
O
T
 

C
2
H
6
 

C
2
H
4
 

C
2
H
2
 

C
6
H
6
 

C
H
A
R
 

C
3
 

C
4
 

C
5
 

C
1
-o
l 

C
2
-o
l 

C
3
-o
l 

C
4
-o
l 

C
5
-o
l 

 

 

 



 S5

T
a
b
le
 S
4
. 
T
h
e 
si
m
u
la
ti
o
n
 r
es
u
lt
s 
(4
th
 c
as
e)
 v
al
id
at
ed
 b
y
 N
R
E
L
 t
ec
h
n
ic
al
 r
ep
o
rt
 6
 

S
ep
ar
at
io
n
/p
u
ri
fi
ca
ti
o
n
 s
te
p
 

F
o
u
t2
 

5
4
.9
 

1
5
.5
 

0
.1
 

0
.0
 

0
.1
 

0
.0
 

0
.0
 

0
.0
 

 

2
.5
 

3
1
.2
 

   

1
.3
 

1
.8
 

0
.1
 

       

0
.6
 

0
.1
 

 

0
.2
 

1
.3
 

0
.1
 

  

F
o
u
t1
 

5
5
6
.7
 

2
.8
 

       

0
.1
 

8
.3
 

 

0
.1
 

 

0
.1
 

0
.1
 

     

0
.5
 

  

2
.4
 

1
.3
 

0
.6
 

3
0
.7
 

4
3
8
.1
 

6
2
.9
 

7
.8
 

1
.0
 

w
as
te
(i
) 

                                

R
(i
) 

                                

P
ro
d
u
ct
 s
y
n
th
es
is
 s
te
p
 

F
o
u
t2
 

2
3
6
5
.7
 

0
.2
 

8
8
.5
 

 

2
6
.3
 

    

7
8
6
.8
 

1
0
2
6
.2
 

0
.2
 

0
.1
 

 

1
7
9
.6
 

2
3
4
.9
 

3
.0
 

       

5
.6
 

0
.7
 

0
.1
 

1
.5
 

1
1
.1
 

0
.7
 

0
.0
 

0
.0
 

F
o
u
t1
 

6
1
1
.8
 

1
8
.3
 

0
.1
 

 

0
.1
 

    

2
.6
 

3
9
.5
 

0
.1
 

0
.1
 

 

1
.4
 

1
.9
 

0
.1
 

    

0
.5
 

  

3
.1
 

1
.4
 

0
.6
 

3
0
.9
 

4
3
9
.4
 

6
2
.9
 

7
.8
 

1
.0
 

w
as
te
(i
) 

  

                              

R
(i
) 

                                

R
ec
y
cl
e
 

4
9
.8
 

1
5
.4
 

        

0
.2
 

0
.0
 

0
.1
 

           

1
.1
 

0
.9
 

0
.6
 

2
7
.3
 

4
.2
 

   

G
as
 c
le
an
in
g
/c
o
n
d
it
io
n
in
g
 s
te
p
 

F
o
u
t2
 

                

                

F
o
u
t1
 

2
9
2
5
.4
 

1
0
.3
 

1
6
7
.0
 

 

2
6
.3
 

    

1
9
3
5
.7
 

3
9
7
.2
 

0
.3
 

0
.2
 

   

1
8
0
.8
 

  

1
9
8
.7
 

0
.2
 

   

0
.5
 

 

7
.1
 

1
.1
 

0
.2
 

   

w
as
te
(i
) 

2
3
2
0
.1
 

1
0
2
2
.2
 

        

1
2
9
6
.5
 

1
.0
 

0
.4
 

   

                

R
(i
) 

8
2
2
.0
 

8
2
2
.0
 

              

                

R
ec
y
cl
e
 

2
7
1
7
.9
 

0
.4
 

8
1
.5
 

 

2
4
.2
 

    

7
2
5
.6
 

1
4
7
5
.0
 

0
.3
 

0
.2
 

   

1
6
6
.4
 

  

2
1
7
.8
 

2
.9
 

   

7
.1
 

1
.1
 

0
.2
 

2
.9
 

1
1
.7
 

0
.7
 

  

P
ri
m
ar
y
 c
o
n
v
er
si
o
n
 s
te
p
 

F
o
u
t2
 

1
1
6
9
.8
 

1
8
5
.3
 

1
6
.8
 

 

0
.3
 

    

1
8
9
.9
 

5
9
6
.8
 

0
.7
 

1
.6
 

1
9
.3
 

 

9
.9
 

1
0
4
.0
 

  

9
.2
 

3
6
.0
 

           

F
o
u
t1
 

1
7
0
4
.3
 

2
7
0
.0
 

2
4
.5
 

 

0
.5
 

    

2
7
6
.6
 

8
6
9
.5
 

1
.0
 

2
.4
 

2
8
.1
 

 

1
4
.4
 

1
5
1
.6
 

  

1
3
.5
 

5
2
.4
 

  

         

w
as
te
(i
) 

1
1
3
.4
 

      

1
8
.4
 

               

9
5
 

        

R
(i
) 

8
8
1
.3
 

4
2
1
.1
 

 

4
3
5
.2
 

0
.8
 

          

2
4
.2
 

                

P
re
tr
ea
tm

en
t 
st
ep
 

F
o
u
t2
 

 

                               

F
o
u
t1
 

2
1
0
5
.2
 

1
0
5
.3
 

1
2
0
.8
 

8
3
8
.0
 

3
.4
 

1
.8
 

1
0
1
7
.6
 

1
8
.4
 

                        

w
as
te
(i
) 

  

                              

R
(i
) 

 

                               

 

B
io
m
as
s 
in
le
t 

3
9
9
9
.9
 

2
0
0
0
.0
 

1
2
0
.8
 

8
3
8
.0
 

3
.4
 

1
.8
 

1
0
1
7
.6
 

1
8
.4
 

                        

  

T
o
ta
l 
(t
p
d
) 

H
2
O
 

H
2
 

O
2
 

N
2
 

S
 

C
 

A
S
H
 

S
te
am

 

C
O
 

C
O
2
 

H
2
S
 

N
H
3
 

T
A
R
 

C
O
S
 

A
R
 

C
H
4
 

S
L
A
G
 

S
O
O
T
 

C
2
H
6
 

C
2
H
4
 

C
2
H
2
 

C
6
H
6
 

C
H
A
R
 

C
3
 

C
4
 

C
5
 

C
1
-o
l 

C
2
-o
l 

C
3
-o
l 

C
4
-o
l 

C
5
-o
l 

 

 



 S6

T
a
b
le
 S
5
. 
T
h
e 
si
m
u
la
ti
o
n
 r
es
u
lt
s 
(5
th
 c
as
e)
 v
al
id
at
ed
 b
y
 N
R
E
L
 t
ec
h
n
ic
al
 r
ep
o
rt
 5
 

S
ep
ar
at
io
n
/p
u
ri
fi
ca
ti
o
n
 s
te
p
 

F
o
u
t2
 

3
6
0
.8
 

0
.2
 

1
.4
 

 

0
.3
 

    

2
4
.9
 

3
1
0
.7
 

0
.3
 

    

1
2
.0
 

  

0
.9
 

1
.6
 

0
.1
 

  

1
.1
 

  

5
.3
 

2
.0
 

0
.1
 

  

F
o
u
t1
 

1
3
2
8
.9
 

6
.7
 

       

0
.1
 

3
8
.0
 

0
.2
 

0
.1
 

   

0
.2
 

  

0
.1
 

0
.1
 

0
.0
 

0
.1
 

    

6
6
4
.9
 

5
6
0
.6
 

5
7
.8
 

0
.1
 

 
w
as
te
(i
) 

7
3
.6
 

7
1
.6
 

                      

1
.9
 

       

R
(i
) 

                                

P
ro
d
u
ct
 s
y
n
th
es
is
 s
te
p
 

F
o
u
t2
 

9
3
0
5
.4
 

 

4
6
2
.7
 

 

7
7
.2
 

    

3
9
2
7
.4
 

3
8
8
9
.6
 

     

9
0
9
.9
 

  

1
5
.1
 

2
1
.5
 

   

2
.0
 

       

F
o
u
t1
 

1
7
6
2
.5
 

7
8
.5
 

1
.4
 

 

0
.4
 

    

2
5
.0
 

3
4
8
.7
 

0
.5
 

0
.2
 

   

1
2
.1
 

  

0
.9
 

1
.7
 

0
.1
 

0
.1
 

 

3
.0
 

  

6
6
9
.6
 

5
6
2
.4
 

5
7
.9
 

0
.1
 

 

w
as
te
(i
) 

                                

R
(i
) 

                                

R
ec
y
cl
e
 

8
2
1
3
.6
 

 

4
0
6
.0
 

 

6
6
.6
 

    

3
3
8
7
.1
 

3
0
7
5
.8
 

0
.2
 

0
.1
 

   

7
6
5
.4
 

  

1
1
.9
 

1
7
.2
 

   

2
.0
 

  

4
7
7
.2
 

4
.0
 

   

G
as
 c
le
an
in
g
/c
o
n
d
it
io
n
in
g
 s
te
p
 

F
o
u
t2
 

3
9
3
9
.4
 

4
1
7
.0
 

 

8
3
.6
 

2
0
4
7
.7
 

     

1
3
5
6
.2
 

    

3
4
.9
 

              

  

F
o
u
t1
 

2
8
5
0
.8
 

4
.5
 

1
9
4
.4
 

 

1
1
.0
 

    

2
1
6
5
.9
 

4
0
5
.3
 

0
.3
 

0
.4
 

   

5
7
.2
 

  

0
.1
 

8
.7
 

0
.7
 

0
.1
 

 

2
.1
 

       

w
as
te
(i
) 

1
2
7
7
.6
 

6
9
5
.2
 

        

5
8
1
.8
 

0
.6
 

                    

R
(i
) 

2
7
6
1
.6
 

5
3
.9
 

 

6
2
6
.6
 

2
0
4
4
.9
 

     

1
.4
 

    

3
4
.9
 

              

  

R
ec
y
cl
e
 

2
6
3
2
.2
 

1
2
.7
 

5
8
.2
 

 

1
1
.0
 

    

5
7
4
.5
 

1
7
5
4
.2
 

0
.3
 

0
.1
 

   

1
6
8
.3
 

  

7
.5
 

8
.6
 

0
.7
 

  

4
.0
 

  

2
4
.8
 

7
.1
 

0
.3
 

  

P
ri
m
ar
y
 c
o
n
v
er
si
o
n
 s
te
p
 

F
o
u
t2
 

5
6
2
5
.4
 

3
4
6
.1
 

 

1
9
6
.6
 

3
8
5
0
.5
 

     

1
1
6
6
.6
 

    

6
5
.7
 

                

F
o
u
t1
 

2
6
7
4
.6
 

1
0
1
8
.2
 

3
3
.5
 

      

8
2
5
.2
 

3
9
4
.3
 

0
.6
 

3
.9
 

2
0
.9
 

  

1
7
2
.2
 

  

6
.2
 

8
5
.3
 

7
.4
 

7
.0
 

 

0
.3
 

  

9
8
.7
 

0
.8
 

 

  

w
as
te
(i
) 

1
8
.4
 

      

1
8
.4
 

        

                

R
(i
) 

7
9
5
.0
 

7
9
5
.0
 

              

                

R
ec
y
cl
e
 

5
3
0
1
.3
 

1
0
2
.5
 

 

1
1
7
9
.7
 

3
8
5
0
.3
 

     

3
.3
 

    

6
5
.7
 

        

0
.3
 

  

9
8
.7
 

0
.8
 

 

  

P
re
tr
ea
tm

en
t 
st
ep
 F
o
u
t2
 

 

                               

F
o
u
t1
 

2
2
2
2
.2
 

2
2
2
.2
 

1
2
0
.8
 

8
3
8
.0
 

3
.4
 

1
.8
 

1
0
1
7
.6
 

1
8
.4
 

                        

w
as
te
(i
) 

  

                              

R
(i
) 

 

                               

 

B
io
m
as
s 
in
le
t 

2
8
5
7
.1
 

8
5
7
.1
 

1
2
0
.8
 

8
3
8
.0
 

3
.4
 

1
.8
 

1
0
1
7
.6
 

1
8
.4
 

                        

  

T
o
ta
l 
(t
p
d
) 

H
2
O
 

H
2
 

O
2
 

N
2
 

S
 

C
 

A
S
H
 

S
te
am

 

C
O
 

C
O
2
 

H
2
S
 

N
H
3
 

T
A
R
 

C
O
S
 

A
R
 

C
H
4
 

S
L
A
G
 

S
O
O
T
 

C
2
H
6
 

C
2
H
4
 

C
2
H
2
 

C
6
H
6
 

C
H
A
R
 

C
3
 

C
4
 

C
5
 

C
1
-o
l 

C
2
-o
l 

C
3
-o
l 

C
4
-o
l 

C
5
-o
l 

 

 



 S7

T
a
b
le
 S
6
. 
T
h
e 
si
m
u
la
ti
o
n
 r
es
u
lt
s 
(6
th
 c
as
e)
 v
al
id
at
ed
 b
y
 N
R
E
L
 t
ec
h
n
ic
al
 r
ep
o
rt
 2
3
 

S
ep
ar
at
io
n
/p
u
ri
fi
ca
ti
o
n
 s
te
p
 

F
o
u
t2
 

                              

   

F
o
u
t1
 

                               

 

 

w
as
te
(i
) 

                         

        

R
(i
) 

                                 

P
ro
d
u
ct
 s
y
n
th
es
is
 s
te
p
 

F
o
u
t2
 

3
2
8
2
.1
 

2
4
3
.3
 

 

9
4
.8
 

1
8
7
3
.6
 

    

1
0
5
0
.0
 

         

2
0
.4
 

             

F
o
u
t1
 

3
2
1
.2
 

                             

1
6
0
.6
 

1
6
0
.6
 

 

w
as
te
(i
) 

5
1
4
.3
 

2
5
2
.0
 

       

2
0
4
.0
 

    

2
5
.7
 

    

3
2
.6
 

             

R
(i
) 

2
9
2
4
.5
 

4
8
2
.1
 

 

5
6
8
.9
 

1
8
7
3
.5
 

                            

R
ec
y
cl
e
 

                                 

G
as
 c
le
an
in
g
/c
o
n
d
it
io
n
in
g
 s
te
p
 F
o
u
t2
 

                              

   

F
o
u
t1
 

                                 

w
as
te
(i
) 

            

                     

R
(i
) 

                              

   

R
ec
y
cl
e
 

                                 

P
ri
m
ar
y
 c
o
n
v
er
si
o
n
 s
te
p
 

F
o
u
t2
 

3
9
3
0
.5
 

1
4
7
.8
 

0
.1
 

 

1
8
2
0
.2
 

   

1
1
8
.9
 

1
6
2
2
.5
 

    

1
9
.3
 

 

0
.5
 

   

0
.5
 

1
6
.5
 

2
8
.7
 

1
3
1
.3
 

8
.1
 

1
4
.8
 

1
.1
 

0
.0
 

0
.2
 

0
.0
 

   

F
o
u
t1
 

1
3
0
5
.8
 

2
5
6
.6
 

     

0
.2
 

 

1
.1
 

         

5
3
.0
 

 

5
1
.1
 

3
0
0
.6
 

1
7
7
.8
 

0
.6
 

5
8
.0
 

3
2
7
.7
 

1
0
.4
 

6
7
.9
 

0
.8
 

   

w
as
te
(i
) 

3
1
1
.0
 

      

1
.1
 

           

3
0
9
.9
 

             

R
(i
) 

                

                 

R
ec
y
cl
e
 

3
3
9
9
.8
 

1
8
1
.5
 

  

1
8
1
1
.6
 

   

7
.9
 

1
3
7
7
.4
 

    

1
.3
 

    

6
.9
 

 

1
.1
 

1
.9
 

8
.7
 

0
.5
 

1
.0
 

    

   

P
re
tr
ea
tm

en
t 
st
ep
 

F
o
u
t2
 

 

                                

F
o
u
t1
 

2
1
4
7
.3
 

1
4
7
.5
 

1
0
1
.2
 

8
1
2
.6
 

1
6
.0
 

4
.4
 

9
4
5
.6
 

1
2
0
.0
 

                         

w
as
te
(i
) 

  

                               

R
(i
) 

 

                                

 

B
io
m
as
s 
in
le
t 

6
6
6
.7
 

1
0
1
.2
 

8
1
2
.6
 

1
6
.0
 

4
.4
 

9
4
5
.6
 

1
2
0
.0
 

 

                         

  

T
o
ta
l 
(t
p
d
) 

H
2
O
 

H
2
 

O
2
 

N
2
 

S
 

C
 

A
S
H
 

C
O
 

C
O
2
 

H
2
S
 

N
H
3
 

T
A
R
 

A
R
 

C
H
4
 

C
2
H
6
 

C
2
H
4
 

C
2
H
2
 

C
6
H
6
 

C
H
A
R
 

C
3
 

C
2
H
4
O
2
 

C
3
H
6
O
2
 

C
H
2
O
2
 

C
7
H
8
 

C
5
H
4
O
2
 

C
1
0
H
1
2
O
2
 

C
7
H
8
O
2
 

C
8
H
1
0
O
 

C
6
H
6
O
 

C
8
 

C
1
6
 

P
y
ro
ly
si
s 

 

 



 S8

T
a
b
le
 S
7
. 
T
h
e 
si
m
u
la
ti
o
n
 r
es
u
lt
s 
(6
th
 c
as
e)
 v
al
id
at
ed
 b
y
 N
R
E
L
 t
ec
h
n
ic
al
 r
ep
o
rt
 9
 

S
ep
ar
at
io
n
/p
u
ri
fi
ca
ti
o
n
 s
te
p
 

F
o
u
t2
 

                              

   

F
o
u
t1
 

                               

 

 

w
as
te
(i
) 

                         

        

R
(i
) 

                                 

P
ro
d
u
ct
 s
y
n
th
es
is
 s
te
p
 

F
o
u
t2
 

3
9
7
.5
 

4
.2
 

1
4
.6
 

      

1
9
0
.3
 

    

7
2
.8
 

4
3
.7
 

    

2
8
.8
 

           

4
3
 

F
o
u
t1
 

                              

2
4
5
.0
 

3
1
3
.0
 

 

w
as
te
(i
) 

7
7
9
.0
 

7
7
9
.0
 

                  

             

R
(i
) 

8
3
.0
 

 

8
3
.0
 

                              

R
ec
y
cl
e
 

                                 

G
as
 c
le
an
in
g
/c
o
n
d
it
io
n
in
g
 s
te
p
 F
o
u
t2
 

                              

   

F
o
u
t1
 

                                 

w
as
te
(i
) 

            

                     

R
(i
) 

                              

   

R
ec
y
cl
e
 

                                 

P
ri
m
ar
y
 c
o
n
v
er
si
o
n
 s
te
p
 

F
o
u
t2
 

4
3
1
0
.0
 

1
6
6
.0
 

 

2
6
6
.0
 

2
9
3
4
.9
 

   

5
.6
 

9
3
7
.2
 

                    

   

F
o
u
t1
 

1
6
5
0
.4
 

3
5
0
.1
 

      

0
.1
 

0
.1
 

          

0
.1
 

           

1
3
0
0
 

w
as
te
(i
) 

                    

             

R
(i
) 

3
8
1
0
.0
 

  

8
8
7
.4
 

2
9
2
2
.7
 

           

                 

R
ec
y
cl
e
 

                              

   

P
re
tr
ea
tm

en
t 
st
ep
 

F
o
u
t2
 

 

                                

F
o
u
t1
 

2
1
5
0
.3
 

1
5
0
.5
 

1
2
1
.6
 

8
1
5
.0
 

1
2
.2
 

0
.4
 

1
0
1
2
.0
 

3
8
.6
 

                         

w
as
te
(i
) 

 

1
8
4
9
.5
 

                               

R
(i
) 

 

                                

 

B
io
m
as
s 
in
le
t 

3
9
9
9
.8
 

2
0
0
0
.0
 

1
2
1
.6
 

8
1
5
.0
 

1
2
.2
 

0
.4
 

1
0
1
2
.0
 

3
8
.6
 

                         

  

T
o
ta
l 
(t
p
d
) 

H
2
O
 

H
2
 

O
2
 

N
2
 

S
 

C
 

A
S
H
 

C
O
 

C
O
2
 

H
2
S
 

N
H
3
 

T
A
R
 

A
R
 

C
H
4
 

C
2
H
6
 

C
2
H
4
 

C
2
H
2
 

C
6
H
6
 

C
H
A
R
 

C
3
 

C
2
H
4
O
2
 

C
3
H
6
O
2
 

C
H
2
O
2
 

C
7
H
8
 

C
5
H
4
O
2
 

C
1
0
H
1
2
O
2
 

C
7
H
8
O
2
 

C
8
H
1
0
O
 

C
6
H
6
O
 

C
8
 

C
1
6
 

P
y
ro
ly
si
s 

 

 


