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APPENDICES

Appendix A Experimental Data of Liquid Feed Calibration of GC 5890

1. Benzene

Area

Figure A1 Calibration curve of benzene.

2. Ethanol

Area

Figure A2 Calibration curve of ethanol.
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Appendix B Experimental Data of Gas Flow Calibration of Sierra Cl 00L Mass 
Flow Controller

Figure B1 Calibration curve of nitrogen.
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Appendix c  E x p e r im e n ta l D a ta  o f  L iq u id  F e e d  F lo w  C a lib ra tio n  o f  G ils o n  3 0 7  
P u m p

Figure C l C a lib ra tio n  c u r v e  o f  liq u id  feed .
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Appendix D  C a lc u la tio n  o f  S i /A l R a tio  an d  T h e o r e tic a l A c id ity
F rom  th e  c h e m ic a l c o m p o s it io n  d e te r m in e d  b y  X R F  m e th o d , th e  S i /A l  ra tio  is  

c a lc u la te d  as fo l lo w s :
T h e  g en era l fo r m u la  o f  H Z S M -5  is  A lnS i96-nO i92 

In th e  c a se  o f  H Z S M -5  (4 5 ) ,
S i 0 2 =  9 8 .9 3 7  w t%  A120 3 =  0 .9 3  w t%
S i 0 2 =  1 .6 5  m o l A120 3 =  0 .0 0 9  m o l
S i 0 2/ A l 20 3 =  18 0

S i 0 2 h as o  a to m  3 .2 9  m o l in  to ta l o  a to m  3 .3 2  m o l
F rom  th e  g en era l fo rm u la , S i 0 2 h a s o  a to m  1 9 0 .3  m o l in  to ta l o  a to m  1 9 2  m o b  S o ,  
S i 0 2 h as S i a to m  9 5 .1 5  m o l.
F rom  A lnS i96.nO i92, ท = 9 6 -  9 5 .1 5

ท = 0 .8 5
S o , S i 9 5 .1 5

A1 0 .8 5
S i/A l = 112

F rom  th e  c h e m ic a l c o m p o s it io n  d e te r m in e d  b y  X R F  m e th o d , th e  th e o r e tic a l  
a c id ity  o f  z e o l it e  is  c a lc u la te d  a s  fo llo w s :
T h e  g en era l fo rm u la  o f  H Z S M -5  is  A lnS i96-nO i92 
In th e  c a se  o f  H Z S M -5  (4 5 )  w ith ,

S i =  9 5 .1 5
A1 =  0 .8 5

F ro m  th e a b o v e , th e  g en era l fo rm u la  o f  H Z S M -5  is  A lo  85Si95.i50i92. T h e  w e ig h t  o f  
u n it c e l l  o f  H Z S M -5  ( บ )  is

บ  =  0 .8 5 ( 1 ) +  0 .8 5 ( 2 6 .9 8 ) +  9 3 .9 1 ( 2 8 .0 9 ) +  1 9 2 ( 1 5 .9 9 )
บ  =  5 7 6 6 .6 2 7  g

T h e  th eo re tica l a c id ity  ( [H +])  o f  H Z S M -5  ( 4 5 )  is  
[H +] =  0 .8 5 /5 7 6 6 .6 2 7
[H +] =  0 .1 4 7  m m o l/g
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Appendix E E x p e r im en ta l D a ta  o f  C a ta ly tic  A c t iv ity  T e s t  fo r  A lk y la t io n  o f  
B e n z e n e  w ith  E th a n o l o v e r  H Z S M -5  C a ta ly st.

Table E l C a ta ly tic  a c t iv ity  te st in g  o v e r  H Z S M -5  w ith  d iffe r e n t S i/A l ra tio  at 
tem p era tu re  300°c, B /E  =  1, W H S V  =  8 h '1

Component Si/Al Conversion (%)
1 h 2 h 3 h 4 h 5 h 6 h

Benzene
77 59.39 61.67 64.05 64.73 64.73 62.40
112 51.80 55.46 55.34 54.98 56.34 54.22
109 36.18 32.39 36.59 34.08 33.01 38.21

Ethanol
77 96.93 98.75 99.34 98.75 98.75 95.95
112 93.23 92.24 92.62 91.25 92.95 93.15
109 91.72 91.69 91.88 92.69 92.41 92.26

Table E 2  C a ta ly tic  a c t iv ity  te s t in g  o n  d iffe r e n t tem p era tu re  fo r  H Z S M -5  ( A ) , B /E  =  
1, W H S V  =  8 h ' 1

Component Temperature
( ° C )

Conversion (%)
1 h 2 h 3 h 4 h 5 h 6 h

Benzene
300 59.39 61.67 64.05 64.73 64.73 62.40
350 49.09 45.28 46.81 47.03 46.21 48.32
400 42.03 42.97 44.31 43.97 44.87 45.79
500 26.60 30.95 28.12 24.13 25.80 26.81

Ethanol
300 96.93 98.75 99.34 98.75 98.75 95.95
350 92.44 91.83 94.67 93.59 96.02 96.62
400 88.51 88.31 91.21 92.20 89.45 90.39
500 87.65 87.91 87.07 86.54 84.91 85.77
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Table E3 P ro d u c t d is tr ib u tio n  o v e r H Z S M -5  w ith  d iffe re n t S i/A l ra tio  a t te m p e ra tu re
300°c, B /E  =  15 W H S V  =  8 h '1 and  T im e  o n  s tre a m  =  6 h

Component
Product distribution (พt%)

liquid phase gas phase
77 112 109 77 112 109

ethylene 0.00 0.00 0.00 2.66 7.40 2.80
methanol 0.06 0.01 0.00 0.28 0.05 0.00
toluene 1.10 0.15 0.03 3.27 1.02 0.12
EB 47.75 53.69 65.25 69.33 74.53 86.93
xylenes 1.47 0.37 0.21 3.68 4.64 2.61
cumene 3.02 1.81 0.68 2.31 2.09 0.84
propyl-benzene 3.28 0.67 0.10 1.88 0.47 0.12
p-ethyl toluene 2.21 1.07 0.73 1.37 0.69 0.46
o-ethyl toluene 0.12 0.01 0.00 0.13 0.04 0.04
1,2,3-trimethylbenzene 0.30 0.11 0.06 0.18 0.05 0.04
(2-methylpropyl)-benzene 0.28 0.05 0.01 0.11 0.01 0.01
(1 -methylpropyl)-benzene 0.49 0.33 0.55 0.26 0.06 0.20
indane 0.72 0.06 0.01 0.20 0.13 0.02
1-propenyl benzene 0.19 0.03 0.02 0.06 0.06 0.01
1,4-diethylbenzene 21.02 25.15 22.85 6.86 3.69 1.62
1,3-diethylbenzene 12.50 14.39 8.86 4.30 2.43 3.94
1,2-diethylbenzene 1.05 0.67 0.11 0.95 0.68 0.00
2-butenylbenzene 0.14 0.01 0.02 0.07 0.06 0.00
1-butenylbenzene 0.40 0.28 0.18 0.30 0.13 0.06
m-ethylcumene 0.51 0.15 0.02 0.23 0.04 0.03
p-ethylcumene 0.32 0.14 0.05 0.13 0.01 0.02
1 -Methyl-4-sec-butylbenzene 0.81 0.23 0.03 0.40 0.06 0.03
1 -butyny 1-benzene 0.48 0.13 0.05 0.20 0.03 0.01
1 -methyl-1 H-Indene 0.22 0.01 0.00 0.10 0.13 0.01
1,2-dihydro-Naphthalene 0.27 0.05 0.04 0.13 0.15 0.01
1,2,3,4-tetrahydronaphthalene 0.27 0.04 0.02 0.10 0.19 0.01
naphthalene 0.18 0.07 0.02 0.13 0.45 0.01
( 1 -ethyl-1 -propeny 1)-Benzene 0.44 0.15 0.08 0.16 0.07 0.02
2-methyl-Naphthalene 0.40 0.19 0.01 0.20 0.64 0.01
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Table E4 P ro d u c t d is tr ib u tio n  at d iffe ren t te m p e ra tu re  o v e r  H Z S M -5  (A ), B /E  =  1,
W H S Y  =  8 h '1, a n d  T im e  o n  s tre a m  =  6 h.

Component
Product distribution (wt%)

liquid phase gas phase
300°c 350°c 300°c 350°c

ethylene 0.00 0.00 2.66 0.44
methanol 0.06 0.09 0.28 0.54
toluene 1.10 10.20 3.27 31.25
EB 47.75 46.47 69.33 52.04
xylenes 1.47 4.84 3.68 5.98
cumene 3.02 2.18 2.31 0.98
propyl-benzene 3.28 3.93 1.88 1.10
p-ethyl toluene 2.21 3.01 1.37 1.15
o-ethyl toluene 0.12 0.09 0.13 0.18
1,2,3-trimethylbenzene 0.30 0.84 0.18 0.22
(2-methylpropyl)-benzene 0.28 0.20 0.11 0.05
(l-methylpropyl)-benzene 0.49 0.22 0.26 0.11
indane 0.72 2.78 0.20 0.74
1-propenyl benzene 0.19 0.77 0.06 0.20
1,4-diethylbenzene 21.02 8.07 6.86 1.31
1,3-diethylbenzene 12.50 4.37 4.30 0.78
1,2-diethylbenzene 1.05 1.07 0.95 0.38
2-butenylbenzene 0.14 0.97 0.07 0.21
1-butenylbenzene 0.40 0.83 0.30 0.33
m-ethylcumene 0.51 0.50 0.23 0.13
p-ethylcumene 0.32 0.22 0.13 0.05
1 -Methyl-4-sec-butylbenzene 0.81 0.55 0.40 0.13
1-butynyl-benzene 0.48 0.36 0.20 0.05
1 -methyl-1 H-Indene 0.22 0.69 0.10 0.18
1,2-dihydro-Naphthalene 0.27 0.61 0.13 0.16
1,2,3,4-tetrahydronaphthalene 0.27 1.47 0.10 0.24
naphthalene 0.18 1.72 0.13 0.42
( 1 -ethyl-1 -propeny 1)-Benzene 0.44 0.62 0.16 0.08
2-methyl-Naphthalene 0.40 2.31 0.20 0.57
Total 100.00 100.00 100.00 100.00
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Table E5 P ro d u c t d is tr ib u tio n  a t d iffe re n t te m p e ra tu re  o v e r  H Z S M -5  (A ), B /E  =  1,
W H S V  =  8 h '1, an d  T im e  o n  s tream  =  6 h  (C o n tin u e d )

Component
Product distribution (wt%)

liquid phase gas phase
400°c 500°c 400°c 500°c

ethylene 0.00 0.00 2.41 2.54
methanol 0.10 0.03 1.99 0.86
toluene 14.54 29.32 23.02 55.12
EB 45.52 19.42 46.24 23.73
xylenes 6.06 14.49 10.20 12.38
cumene 1.56 0.50 1.26 0.28
propyl-benzene 2.57 1.11 1.22 0.51
p-ethyl toluene 2.49 2.09 1.57 0.94
o-ethyl toluene 0.36 0.38 0.39 0.17
1,2,3-trimethylbenzene 0.62 0.65 0.46 0.19
indane 3.86 4.96 1.60 0.84
1 -propynyl benzene 1.23 13.23 0.53 0.57
1,4-diethylbenzene 3.87 0.69 0.99 0.25
1,3-diethylbenzene 1.92 0.40 0.65 0.15
1,2-diethylbenzene 0.64 0.10 0.52 0.02
2-butenylbenzene 0.93 0.47 0.41 0.05
1-butenylbenzene 1.41 0.54 0.74 0.09
1-methyl-indane 0.53 0.32 0.27 0.04
1 -methyl-1 H-indene 0.90 1.01 0.30 0.12
1,2-dihydro-naphthalene 0.74 0.73 0.30 0.10
1,2,3,4-tetrahydronaphthalene 1.11 0.30 0.42 0.06
naphthalene 2.41 0.12 1.28 0.65
2-methylnaphthalene 3.87 7.42 1.45 0.13
1 -methy lnaphthalene 1.11 0.03 1.04 0.05
1 -ethyl-naphthalene 0.66 0.46 0.21 0.05
2,6-dimethyl-naphthalene 0.48 0.75 0.30 0.06
1,6-dimethyl-naphthalene 0.49 0.49 0.23 0.03
Total 100 100 100 101.00
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Table E6 C a ta ly tic  a c t iv ity  te s t in g  o n  d iffe r e n t W H S V  for  H Z S M -5  (A ) , B /E  =  1, T  
=  3 0 0 ๐c .

Component WHSV ( h 1) Conversion (%)
1 h 2 h 3 h 4 h 5 h 6 h

Benzene

5 64.46 65.61 68.72 67.97 70.53 68.25
8 59.39 61.67 64.05 64.73 64.73 62.40
10 58.15 58.52 55.86 52.84 53.23 50.82
12 45.82 52.41 49.18 49.04 47.07 40.45
14 46.19 45.01 47.64 40.68 38.96 36.59
20 16.01 13.47 11.48 10.58 12.65 14.08

Ethanol

5 97.74 98.51 99.49 98.62 98.07 99.23
8 96.93 98.75 99.34 98.75 98.75 95.95
10 99.62 98.62 99.63 99.41 99.52 97.76
12 99.00 98.91 99.38 99.64 98.82 99.32
14 99.45 99.76 98.35 97.73 99.52 99.40
20 95.38 94.75 95.87 94.74 96.27 95.85
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Table E7 P ro d u c t d is tr ib u tio n  o f  liq u id  sam p le  at d iffe re n t W H S V  o v e r  H Z S M -5
(A ), T  =  3 0 0  ๐c ,  B /E  =  1, an d  T im e  on  s tream  =  6 h

Component product distribution (wt%)
5 h '1 8 h '1 10 h 1 12 h 1 14 h '1 20 h '1

ethylene 0.00 0.00 0.00 0.00 0.00 0.00
methanol 0.03 0.06 0.08 0.08 0.08 0.15
toluene 1.31 1.10 1.29 0.84 0.77 0.50
EB 43.83 47.75 53.13 54.61 58.29 69.20
xylenes 1.86 1.47 1.43 1.05 0.96 0.89
cumene 1.71 3.02 2.36 4.49 4.13 1.12
propyl-benzene 2.15 3.28 2.85 2.56 2.35 1.18
p-ethyl toluene 2.52- 2.21 1.86 1.68 1.54 0.88
o-ethyl toluene 0.20 0.12 0.11 0.08 0.08 0.04
1,2,3-trimethylbenzene 0.33 0.30 0.25 0.22 0.20 0.12
(2-methylpropyl)-benzene 0.22 0.28 0.23 0.22 0.20 0.06
( 1 -methy lpropy I)-benzene 0.26 . 0.49 0.38 0.47 0.43 0.31
indane 0.90 0.72 0.58 0.33 0.30 0.35
1-propenyl benzene 0.22 . 0.19 0.18 0.11 0.10 0.09
1,4-diethylbenzene 23.34 21.02 18.92 18.61 17.10 13.78
1,3-diethylbenzene 14.12 12.50 11.74 10.85 9.97 8.94
1,2-diethylbenzene 1.06 1.05 0.85 0.78 0.72 0.92
2-butenylbenzene 0.19 0.14 0.12 0.03 0.07 0.04
1-butenylbenzene 0.65 0.40 0.33 0.24 0.22 0.10
m-ethylcumene 0.51 0.51 0.41 0.37 0.34 0.15
p-ethylcumene 0.24 0.32 0.27 0.27 0.25 0.10
1 -Methyl-4-sec-butylbenzene 0.77 0.81 0.69 0.62 0.57 0.26
1 -butynyl-benzene 0.42 0.48 0.41 0.38 0.35 0.17
1 -methyl-1 H-Indene 0.26 0.22 0.18 0.11 0.10 0.07
1,2-dihydro-Naphthalene 0.27 0.27 0.24 0.18 0.16 0.09
1,2,3,4-tetrahydronaphthalene 0.31 0.27 0.20 0.16 0.15 0.07
naphthalene 0.46 0.18 0.20 0.12 0.06 0.12
( 1 -ethyl-1 -propeny 1)-Benzene 0.53 0.44 0.37 0.32 0.29 0.15
2-methyl-Naphthalene 0.71 0.40 0.33 0.22 0.21 0.17
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Table E8 P ro d u c t d is tr ib u tio n  o f  gas sa m p le  a t d iffe re n t W H S V  o v e r  H Z S M -5  (A ),
T  =  300  °c, B /E  =  1, an d  T im e  on  s tream  =  6 h

Component product distribution (wt%)
5 8 10 12 14 20

ethylene 0.45 2.66 2.46 2.90 4.17 9.40
methanol 0.34 0.28 1.55 0.38 1.00 3.43
toluene 7.86 3.27 5.70 2.68 2.21 2.58
EB 65.16 69.33 59.83 70.54 59.41 75.41
xylenes 4.14 3.68 4.91 3.69 5.13 4.39
cumene 1.59 2.31 2.46 2.85 2.12 0.66
propyl-benzene 1.77 1.88 2.06 1:93 1.91 0.28
p-ethyl toluene 1.71 1.37 1.70 1.37 1.72 0.40
o-ethyl toluene 0.19 0.13 0.24 0.17 0.23 0.03
1,2,3-trimethylbenzene 0.24 0.18 0.29 0.22 0.27 0.06
(2-methylpropyl)-benzene 0.11 0.11 0.14 0.12 0.12 0.03
( 1 -methylpropy l)-benzene 0.21 0.26 0.32 0.26 0.33 0.14
indane 0.32 0.20 0.27 0.21 0.35 0.08
1-propenyl benzene 0.08 0.06 0.08 0.07 0.09 0.02
1,4-diethylbenzene 7.52 6.86 7.39 6.09 8.53 1.38
1,3-diethylbenzene 4.36 4.30 4.83 3.72 6.10 1.16
1,2-diethylbenzene 1.30 0.95 1.77 1.01 2.30 0.33
2-butenylbenzene 0.11 0.07 0.13 0.08 0.17 0.02
1 -butenylbenzene 0.41 0.30 0.51 0.31 0.62 0.07
m-ethylcumene 0.27 0.23 0.38 0.22 0.42 0.04
p-ethylcumene 0.13 0.13 0.20 0.11 0.23 0.02
1 -Methyl-4-sec-butylbenzene 0.35 0.40 0.59 0.24 0.62 0.02
1-butynyl-benzene 0.17 0.20 0.30 0.10 0.33 0.01
1 -methyl-1 H-Indene 0.11 0.10 0.19 0.08 0.20 0.01
1,2-dihydro-Naphthalene 0.14 0.13 0.26 0.10 0.24 0.01
1,2,3,4-tetrahydronaphthalene 0.12 0.10 0.41 0.11 0.28 0.01
naphthalene 0.23 0.13 0.21 0.12 0.18 0.01
( 1 -ethyl-1 -propenyl)-Benzene 0.26 0.16 0.41 0.06 0.33 0.01
2-methy 1-Naphthalene 0.34 0.20 0.40 0.27 0.38 0.01
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Table E 9  C a ta ly tic  a c t iv ity  te s t in g  o n  d iffe r e n t fe e d  ra tio  for  H Z S M -5  ( A ) , W H S V  =  
8 h"1, T  =  3 0 0  ๐c .

Component B/E
(mol/mol)

Conversion (%)
1 h 2 h 3 h 4 h 5 h 6 h

Benzene
1 59.39 61.67 64.05 64.73 64.73 62.40
2 51.05 50.76 52.03 54.09 52.71 53.51
3 47.67 47.03 49.52 51.22 50.12 49.87
4 45.29 45.99 45.13 45.03 45.30 46.07

Ethanol
1 96.93 98.75 99.34 98.75 98.75 95.95
2 98.40 96.81 98.31 99.04 97.84 99.51
3 93.37 94.88 94.73 93.18 93.93 93.25
4 91.22 89.44 92.38 91.56 89.26 90.46
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Table E 1 0  P ro d u c t d is tr ib u tio n  o f  liq u id  sam p le  a t d iffe re n t feed  ra tio  fo r  H Z S M -5
(A ), W H S V  =  8 h '1, T  =  300  °c, an d  T im e  o n  s tream  =  6 h

Component product distribution (wt%^
1 2 3 4

ethylene 0.00 0.00 0.00 0.00
methanol 0.06 0.01 0.01 0.01
toluene 1.10 2.31 1.67 1.51
EB 47.75 60.46 65.93 72.69
xylenes 1.47 1.13 0.85 0.97
cumene 3.02 1.62 1.75 1.16
propyl-benzene 3.28 2.28 2.67 2.04
p-ethyl toluene 2.21 1.66 1.17 0.86
o-ethyl toluene 0.12 0.11 0.06 0.07
1,2,3-trimethylbenzene 0.30 0.14 0.09 0.07
(2-methylpropyl)-benzene 0.28 0.18 0.21 0.13
( 1 -methylpropy l)-benzene 0.49 0.22 0.23 0.13
indane 0.72 0.77 0.53 0.84
1-propenyl benzene 0.19 0.17 0.13 0.16
1,4-diethylbenzene 21.02 15.80 14.75 11.41
1,3-diethylbenzene 12.50 9.16 7.21 5.28
1,2-diethylbenzene 1.05 0.62 0.50 0.76
2-butenylbenzene 0.14 0.14 0.08 0.09
1-butenylbenzene 0.40 0.39 0.25 0.21
m-ethylcumene 0.51 0.28 0.22 0.18
p-ethylcumene 0.32 0.13 0.12 0.07
1 -Methyl-4-sec-butylbenzene 0.81 0.42 0.35 0.22
1-butyny 1-benzene 0.48 0.24 0.19 0.12
1 -methyl-1 H-Indene 0.22 0.18 0.13 0.13
1,2-dihydro-Naphthalene 0.27 0.18 0.15 0.13
1,2,3,4-tetrahydronaphthaIene 0.27 0.21 0.13 0.14
naphthalene 0.18 0.34 0.16 0.17
(1 -ethyl-1 -propenyl)-Benzene 0.44 0.33 0.23 0.20
2-methy 1-Naphthalene 0.40 0.51 0.25 0.24
Total 100.00 100.00 100.00 100.00
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Table E l l  P ro d u c t d is tr ib u tio n  o f  gas sam p le  a t d iffe re n t feed  ra tio  fo r H Z S M -5  (A ),
W H S V  =  8 h '1, T  =  3 00  ๐c ,  an d  T im e  o n  s tream  =  6 h

Component product distribution (wt%
1 2 3 4

ethylene 2.66 0.98 0.17 0.08
methanol 0.28 0.22 0.14 0.08
toluene 3.27 8.15 6.93 4.65
EB 69.33 76.77 79.88 85.09
xylenes 3.68 4.60 4.88 5.32
cumene 2.31 1.40 1.51 0.86
propyl-benzene 1.88 1.16 1.29 0.70
p-ethyl toluene 1.37 0.90 0.70 0.39
o-ethyl toluene 0.13 0.12 0.11 0.07
1,2,3-trimethylbenzene 0.18 0.10 0.10 0.05
(2-methylpropyl)-benzene 0.11 0.06 0.06 0.03
( 1 -methy lpropyl)-benzene 0.26 0.11 0.11 0.04
indane 0.20 0.13 0.13 0.12
1-propenyl benzene 0.06 0.03 0.03 0.02
1,4-diethylbenzene 6.86 2.64 2.06 1.32
1,3-diethylbenzene 4.30 1.73 1.19 0.76
1,2-diethylbenzene 0.95 0.46 0.36 0.26
2-butenylbenzene 0.07 0.03 0.03 0.02
1-butenylbenzene 0.30 0.11 0.08 0.04
m-ethylcumene 0.23 0.06 0.05 0.02
p-ethylcumene 0.13 0.03 0.02 0.01
1 -Methy 1-4-sec-butylbenzene 0.40 0.03 0.04 0.02
1-butynyl-benzene 0.20 0.02 0.01 0.01
1 -methyl-1 H-lndene 0.10 0.02 0.02 0.01
1,2-dihydro-Naphthalene 0.13 0.02 0.02 0.01
1,2,3,4-tetrahydronaphthalene 0.10 0.03 0.02 0.01
naphthalene 0.13 0.04 0.02 0.01
( 1 -ethyl-1 -propeny 1)-Benzene 0.16 0.03 0.02 0.01
2-methy 1-Naphthalene 0.20 0.02 0.02 0.01
Total 100.00 100.00 100.00 100.00
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Table E12 S ta b ility  te s t  o v e r  H Z S M -5  (A ) , T  =  3 0 0  °c, W H S V  =  8 h '1, an d  B /E  =
2.

Time (h) Benzene conversion (%) Ethanol conversion (%) EB selectivity (%)
1 47.89 91.91 57.56
2 48.96 98.21 61.01
3 49.04 98.33 58.76
4 48.02 95.18 60.43
5 46.28 98.82 60.32
6 47.25 96.11 61.51
7 45.84 95.57 59.33
8 44.76 97.93 62.24
9 41.69 95.81 59.48
10 43.91 94.77 62.52
11 45.44 97.60 62.75
12 41.60 98.29 60.36
13 41.42 95.91 62.93
14 43.02 94.07 62.49
15 40.60 95.91 63.07
16 39.62 94.90 62.49
17 39.75 97.24 61.56
18 42.22 94.85 59.52
19 40.75 92:94 63.42
20 40.14 91.82 64.56
21 41.72 94.81 64.50
22 41.56 95.08 63.19
25 41.79 95.42 64.66
28 38.37 89.72 62.57
30 38.92 91.93 58.96
34 22.67 84.55 46.09
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