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Unit

 

1 Reformate Separation Unit 

C6-C7 C8 C9

C10

C10(C10A)  

 

 

 

 

2 BT(X) Extraction Unit 

C6-C7 B T X o-X 

m-X p-X Reformate 

Separation Unit X

X  

3 p-X Separation Unit 

C8 EB o,m,p-X p-X

 

4 Disproportionation Unit 

B T B T

B X o-X m-X p-X EB  

5 Isomerization Unit 

o-X m-X EB  

p-X  

6 Transalkylation Unit 

C9 B, 

T o-X m-X p-X  
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[kg/h]  

C4H10  200 

C5H12  5,000 

C6H14  10,000 

C6H6 10,000 

C6H5CH3 20,000 

C7H16  5,000 

C6H5C2H5 5,000 

C6H4CH3CH3   8,000 

C6H4CH3CH3   16,000 

C6H4CH3CH3   8,000 

C6H3(CH3)3  20,000 

C6H3C2H5(CH3)2 1,000 

108,200 

30 

2 

0.6 $/kg 

[mol%] 

H2 95 

CH4 5

100 

30 

35 

0.5 $/Nm3 
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BT(X) Extraction Unit p-X Separation Unit 

 

 

 

1 Reformate Separation Unit 

SRK

SRK C10(C10A)

 

2 BT(X) Extraction Unit 

(B,T,(X)

98% 100%  

3 p-X Separation Unit 

p-X 90% 100% p-X

 

4 Disproportionation Unit 



 6 

B/T 0.01 70mol%

380 30barG 400 29barG

T 50 50

 

3  

(1) T + H2  B + CH4 

(2) T + CH4  EB + H2 

(3) T + CH4  p-X + H2 

(4) T + CH4  m-X + H2 

(5) T + CH4  o-X + H2 

(6) T + 2 CH4  C9A + 2 H2 

(7) T + 3 CH4  C10A + 3 H2 

 

   Disproportionation    

B 0.260 

EB 0.005 

p-X 0.050 

m-X 0.100 

o-X 0.050 

C6H3(CH3)3 0.030 

C6H3C2H5(CH3)2 0.005 

total  0.500 

 

1 7 3 (8)

 

(8) 50 T + 2 CH4  26 B + 0.5 EB + 5 p-X + 10 m-X + 5 o-X + 3 C9A + 0.5 C10A + 2 H2 

 

 

 

5 Isomerization Unit 

40mol%

390 10barG 400 9barG  

EB + p-X + m-X + o-X C8-Aroma Z
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4 C2H6

( H2 CH4

 

(9)  Z  EB 

(10) Z  p-X 

(11) Z  o-X 

(12) Z  m-X 

(13) Z + 2 H2  B + 2 CH4 

(14) Z + H2  T + CH4 

(15) Z + CH4  C9A + H2 

(16) Z + 2 CH4  C10A + 2 H2 

(17) Z + 8 H2  3 C2H6 + 2 CH4 

 

4 Isomerization  

EB 0.030 

p-X 0.225 

m-X 0.450 

o-X 0.225 

B 0.030 

T 0.020 

C6H3(CH3)3 0.005 

C6H3C2H5(CH3)2 0.005 

C2H6 0.010 

Total 1.000 

 

9 17 4

(18)  

(18) 100 Z + 14.5 H2  

3 EB + 22.5 p-X + 45 m-X + 22.5 o-X + 3 B + 2 T + 0.5 C9A + 0.5 C10A  

+ 8.5 CH4 + 3 C2H6 
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6 Transalkylation Unit 

60mol% 350

30barG 400 29barG C6H3(CH3)3 36

64 5  

(19) C9A + 3 H2  B + 3 CH4 

(20) C9A + 2 H2  T + 2 CH4 

(21) C9A + H2  EB + CH4 

(22) C9A + H2  p-X + CH4 

(23) C9A + H2  m-X + CH4 

(24) C9A + H2  o-X + CH4 

   5 Transalkylation  

B 0.02 

EB 0.02 

p-X 0.15 

m-X 0.30 

o-X 0.15 

Total 0.64 

T  

19 24 5

(25)  

(25) 64 C9A + 68 H2  2 B + 2 EB + 15 p-X + 30 m-X + 15 o-X + 68 CH4 

 

 

 

 

4-1

 

4-2 4-1

 

Reformate Separation Unit Disproportionation Unit Isomerization Unit
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Transalkylation Unit 4

 

 

 

5-1:  

 

  

G* [kg/m2-s] SF K

[m/s] l [kg/m3] v [kg/m3]

0.6 m K 0.05 m/s

SF 0.8 80%

2 m 4 m

1 [m]  

5-2  

U [W/m2-K] 6

A[m2]  

  

Cp

Tln Weighted  

6  

[W/m2-K]

200 

200 

300 

1,500 

200 

500 

1,000 

500 

1,000 
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5-3  

5-3-1  

2  

5-3-2  

80 BL

0.28barG

80

2  

5-4  

 

 

 

 HP Steam: 254  sat. vapor 254  sat. liquid 3barG liquid

 

 MP Steam: 186  sat. vapor 186  sat. liquid 3barG liquid

 

 LP Steam: 160  sat. vapor 160  sat. liquid 3barG liquid

 

 : 30 40  

 : 5   15  

-20  -20  

-50  -50  

 : 600V 

 BL

 

 Butane 2barG 25  

 3barG 3barG liquid  

 

7-1  

 7  
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HP Steam (254  sat.) 29.97 [$/ton] 

MP Steam (184  sat.) 20.08 [$/ton] 

LP Steam (160  sat.) 17.08 [$/ton] 

 (30 40 ) 14.8 [$/1000ton] 

 ( 5   15 ) 4.43 [$/GJ] 

 ( -20   -20 ) 7.89 [$/GJ] 

 ( -50   -50 ) 13.11 [$/GJ] 

  0.06 [$/kWh] 

 (Low Heating Value) 11.1 [$/GJ] 

 (Low Heating Value) 5.0 [$/GJ] 

  0.0 [$/GJ] 

  2.45 [$/ton] 

 

7-2   

2  

 

 

 =  

8,000  

 


