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APPENDICES

Appendix A The catalytic activity, 1-hexene selectivity and n-hexane selectivity of low loaded Pd supported on alumina catalyst
Example: Pd-W/Aliss ratio 1.0

File name Peak area Mole of Component %Conv.  %Hexene Selec.
Reactant  Product Solvent Mole Reactant  Mole Product Mole Solvent  ¢.00 0.00
IPdWOO 5594000 379790 105300292 177E-07 1.40E-08 3.32E-06 8.14 92.41
IPdWOI 62107000 842327 113414111 1.62E-07 2.73E-08 3.58E-06 9.62 90.23
IPdWo. 5517000 1202200 107414211 147E-07 4.14E-08 3.39E-06 21.58 95.93
IPdW03 5473000 1597800 101144143 1.18E-07 6.89E-08 3.19E-06 2745 89.97
IPdW04 4725000 1903000 100341198 8.56E-08 9.80E-08 3.17E-06 33.11 95.23
IPdW05 3900000 2696000 102478543 5.72E-08 1.25E-07 3.24E-06 41.39 92.68
IPdW06 3832000 3106000 104899114 3.4TE-08 1.45€-07 3.31E-06 43.54 93.15
IPdW07 2675000 2849000 112345099 1.96E-08 1.60E-07 3.55E-06 4853 87.34
IPdW08 2791000 3847000 98851424 1.01E-08 1.68E-07 3.12E-06 53.38 97.39
IPdW09 2231432 4218000 107421098 4.90E-09 1.73E-07 3.39E-06 55.71 92 67
IPdWIO 1664000 4079000 100125199 2.17E-09 1.75E-07 3.16E-06 60.69 88.52
IPAWII 1035000 3111000 109834115 8.53E-10 1.76E-07 3.4TE-06 66.51 90.66
IPAW . 1258000 5100000 101114555 3.03E-10 1.77E-07 3.19E-06 76.45 92.44
IPdW13 933860 5623000 100055489 7.13E-11 1.77E-07 3.16E-06 81.42 96.87
IPdW 14 498948 5458000 99988443 1.33E-11 1.77E-07 3.16E-06 85.14 92.32
|PdW15 326578 5958100 104097773 2.23E-12 1.78E-07 3.29E-06 100.00 97 98



Calculation: At File name IPdW 12

; ; ) — (moles Of |-H yinitlai-moles Of L-Hyfinal),,
Solf From 1-Hexyne conversion fl%l Hy@'= Soies o Ty Xiuu

= (3.0281X10—10—7.131&10—111XI(}€+

3.0281X10-10

=76.45 %

From 1-Hexene sefectivity (B 1-Hexenegi) ~ (™' ot ot itk tomeried o Xiuu

converted

.77138;cl0-7-1,76924a: }0-7,
= YWy 100
(3.0281;el0_10-7.131*10-11)

= 02.44 %

S0, file name IPdW12 shows 1-Hexyne conversion (%I-Hy@w) = 76.45 % and 1-Hexene selectivity (%I-Hexene®) - 92.44 %



Table A1 The catalytic activity, 1-hexene selectivity and n-hexane selectivity of 0.3%Pd supported on alumina catalyst

0.3%Pd
Reaction time (h) 05 3 6 9 12 15 18
1-Hexyne conversion (%) 022 557 1542 2603 4318 6L1L 100.00
1-Hexene selectivity (%) 3B.75 4531 5267 5621 57.84 5985 65.62
n-Hexane selectivity (%) 386 462 515 674 954 1356 28.74

Appendix B The catalytic activity, 1-hexene selectivity and n-hexane selectivity of Pd-Cu supported on alumina catalysts

Table BL The catalytic activity, 1-hexene selectivity and n-hexane selectivity of Pd-Cu with Pd/Cu ratio of 0.25

Pd-Cu ratio 0.25
Reaction time (h) 0.5 3 6 9 12 15 18
1-Hexyne conversion (%) 022 243 35 642 906 1276 1642
1-Hexene selectivity (%) 768 854 932 1252 1612 1898 2047
n-Hexane selectivity (%) 1463 1561 1554 1861 2194 2851 3485

®



Table B2 The catalytic activity, 1-hexene selectivity and n-hexane selectivity of Pd-Cu with Pd/Cu ratio 0f 0.5

Pd-Cu ratio 0.5
Reaction time (h) 05 3 6 9 12 5 18
1-Hexyne conversion (%) 027 458 1104 1314 1367 1823 26.32
1-Hexene selectivity (%) 1157 1413 2142 2345 2464 21.04 2145
n-Hexane selectivity (%) 1261 1361 1355 1615 1985 2695 3252

Table B3 The catalytic activity, 1-hexene selectivity and n-hexane selectivity of Pd-Cu with Pd/Cu ratio of L0

Pd-Cu ratio |.c
Reaction time (h) 05 3 6 9 12 5 18
1-Hexyne conversion (%) 039 541 577 1215 2308 2462 30.25
1-Hexene selectivity (%) 1532 1953 2499 2824 2974 3023 30.56
n-Hexane selectivity (%) 1051 1156 1156 1421 1712 2473 30.14



Table B4 The catalytic activity, 1-hexene selectivity and n-hexane selectivity of Pd-Cu with Pd/Cu ratio of 1.5

Pd-Cu ratio 15
Reaction time (h) 0.5 3 6 9 2 5 18
1-Hexyne conversion (%) 046 310 756 1413 2337 2883 37.08
1-Hexene selectivity (%) 2013 2324 2621 3113 3412 3752 3124
n-Hexane selectivity (%) 842 903 951 1251 1573 2293 282

Table B5 The catalytic activity, 1-hexene selectivity and n-hexane selectivity of Pd-Cu with Pd/Cu ratio of 2.0

Pd-Cu ratio 2C
Reaction time (h) 0.5 3 6 9 12 15 18
1-Hexyne conversion (%) 067 567 565 2012 2477 4504 4811
1-Hexene selectivity (%) 2042 3201 4025 4213 4443 4694 46.34
n-Hexane selectivity (%) 641 725 756 1025 1325 2014 2683



Appendix C The catalytic activity and 1-hexene selectivity of Pd-W supported on alumina catalysts

Table CI The catalytic activity and 1-hexene selectivity of Pd-W with Pd/W ratio of 0.25

Pd-W ratio 0.25
Reaction time (h) 05 3 6 9
1-Hexyne conversion (%) 845 3068 4643 60.25
1-Hexene selectivity (%) 90.14 8953 8325 8298

Table C2 The catalytic activity and 1-hexene selectivity of Pd-W with Pd/W ratio of 0.5

Pd-W ratio 0.5
Reaction time (h) 05 3 6 9
1-Hexyne conversion (%) 588 1114 1957 3287
1-Hexene selectivity (%) 90.08 90.52 8125 78.98

Table C3 The catalytic activity and 1-hexene selectivity of Pd-W with Pd/W ratio of 10

Pd-W ratio Lo
Reaction time (h) 05 3 6 9
1-Hexyne conversion (%) 796 2158 4139 53.38
1-Hexene selectivity (%) 9321 9793 9268 97.39

12

77.95
86.48

48.53
89.20

66.51
90.66

15
95.99
82.26

15
67.52
83.45

15
85.14
92.32

18

88.05

18

78.69

18

97.98



Table C4 The catalytic activity and 1-hexene selectivity of Pd-W with Pd/W ratio of 1.5

Pd-W ratio 1.5
Reaction time (h) 05 3 6 9
1-Hexyne conversion (%) 1.02 2258 3320 43.86
1-Hexene selectivity (%) 91.99 8940 8324 79.39

Table C5 The catalytic activity and 1-hexene selectivity of Pd-W with Pd/W ratio of 2.0

Pd-W ratio 2.,
Reaction time (h) 05 3 6 9
1-Hexyne conversion (%) 6.69 1191 2257 36.52
1-Hexene selectivity (%) 91.87 8951 89.29 86.98

12

58.63
18.22

5453
3608

15
86.13
87.45

15
83.13
83.45

18

86.28

18

80.69



Appendix D Atomic Absorption Spectroscopy (Varian) Results

Example: from Table DI, 0.3% Pd = 2.70 ppm, weight = 0.096

- {Conc.(dC)(100mI)} %100

inn: o
Calculation: %Metal oCatalyst

o Fun o= LU
2.70 x10.6 x 100
0loMetal = --------0g)9§------ * 100
= (.28 %Pd

S0, the amount of 0.3%Pd supported on Alumina catalyst, analyzed by AAS, equals 0.28%



Table D1 Low loaded Pd supported on alumina catalyst

Pd Results
Sample  Cone (ppm)  wt(g)
Pd 2.70 0.096
Table D2 Pd-Cu supported on alumina catalysts
Pd Results
Sample  Cone (ppm) ~ wt(2)
Pd 0*25 18 0.114
Pd 0.5 343 0.109

Pd 1.0 3.12 0.109
Pd 15 3.24 o 108
Pd 2.0 3.56 0.114

Factor
1041.67

Factor
1754.38
915.75
91743
919.96
873.36

% Pd
0.28

% Pd
0.32
0.31
0.34
0.30
0.31

®



Cu Results
Sample Cone (ppm)  wt(g)  Factor ~ %Cu

Cu 0725 413 0114 175439 0.712
Cu05 423 0.109 915.75 0.39
Cu 1.0 2.07 0.109 91743 0.19
Cu 15 1.50 0.109 919.96 0.14
Cu 20 107 0.115 873.36 0.09

Table D3 Pd-W supported on alumina catalysts

Pd Results
Sample  Cone (ppm) wt(ug Factor % Pd
Pd 025 2.88 0113 88261 0.5
Pd 0.5 2.59 0.107 93458 0.4
Pd 10 4,06 o010 90827 037
Pd 15 2.96 0113 88183 0.6
Pd 2.0 2.49 0105 95238 0.4



Results
Sample  Cone (ppm)  wt(g) Factor %
0.25 32.00 0113 88261 282
0.5 18.33 0107 93458 171
10 10.67 o110 90827 097
15 9.00 0113 88183 0.79
2.0 6.33 0105 95238  0.60
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