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Improvement on Pd-Pb/ CaCO; catalyst for selective hydrogenation

of acetylenic linkage in hydrocarbons
LI Chang-you, YANG Le-fu, HUANG Bo, HU Ywxiang, CAI Jun-xiu
(Department of Chemistry, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: Influences of additives (PV A, oxalic acid, EDTA, ZnClz) on microstructure of precipitated
calcium carbonate (CaCO3) were investigated using SEM and XRD. The results indicated that crystal
form and shape of CaCO3 vary with both type and quantity of the additives. XRD results showed that
the deposit crystallized in calcite in the presence of oxalic acid, which exhibited distinct tem plate effect
in PdPb/CaCO3 system. The test results of different reduction methods showed that hydrazine hy-
drate was a good reducing agent. TEM images showed that palladium particles on the catalyst surface
agglomerated after appropriate aging treatment and thus improved partial hydrogenation selectivity of
the catalyst.
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Figure 1 Influence of additives on morphology of precipitated CaCO3
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1
Table 1 Influence of additives on crystal form of CaCOs and performance of the catalyst
I V(H,) /mL / min ! %
Od—CH=CH, ®—CH,>=—CHj;
s 78. 89 21. 11 320 90 78. 89
EDTA(0.2 g) , . 755 245 330 210 75.5
EDTA(0.25 g) s 85. 72 14.28 300 110 85.72
EDTA(O.3 g) , , 83. 96 16. 04 310 175 83.96
EDTA(0.33 g) , , 83. 16 16. 84 300 130 83. 16
EDTA(0.4 g) , , 84. 35 15. 65 310 160 84.35
EDTA(O0. 45 g) , , 71. 6 28 4 340 180 71.6
(0.2¢g) 81. 26 18.74 320 105 81.26
(0.25 ¢) 87. 93 12. 07 260 70 87.93
(0.3¢g) 925 7.5 275 90 92.5
(0.33 ¢) 75. 35 24.65 320 100 75. 35
(0. 4¢ 76. 01 23.99 335 120 76.01
ZnClL (0.2 g) . , 84. 7 15. 3 310 85 84.7
ZnCl (0. 25 g) s s 82 4 17. 6 300 70 82.4
m(®—C=CH)= 1.2 g, m( )= 120mg, m( )= 100 mg, V( )= 20mL, 28 C,
HY 7 ) : H,
| PdPb/ CaCO3
(
‘ o T DA Y SIS, ‘ ) (
i LJI Li_J_.J oo 38k \ ’ )
_____ l ‘ ST _&Au'\_ T | ’ 2
. 0 ; 2 ,
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Figare 3 XRD pattern of precipitated CaCOs
in the presence of EDTA
Table Influence of reducing agents on performance of Pd Pl CaCO; catalyst
| %
o V(H2)/mL / min /%
®—CH—CH ®—CH,=CH3
HCOONa 3 mL+ 2. 3 mL 80 C — 89. 81 10. 19 270 85 89. 81
HCOONa 3 mL+ 2. 3 mL 80 C 370 C,1h 97. 23 2.77 260 100 97. 23
HCHO 30 mL 80 C — 76. 6 23.4 320 100 76. 6
HCHO 30 mL 80 C 370 C,1h 97. 59 2.41 255 90 97. 59
NoH 4 H20 1. 6 mLL 25 °C — 82. 72 17. 28 315 90 82. 72
NoH 4 H20 1. 6 mLL 25T 370 C,1h 95. 66 4.34 265 90 95. 66
TEM 4 (HCHO> N,Hy* H,0> HCOONa)
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Figure 4 TEM pictures of catalyst reduced by different agents
(1)3mL+ 2.3 mL HCOONa; (2)1. 6 mL N,H, H,0; (3)30 mL HCHO
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Table 3 Influence of aging treatment on performance of Pd Pb/ Ca(0Os catalyst
/ %
_ _ V(Hz)/ mL / min ! % ! %
O—CH—CH2 O—CH,=—CH3 O—C—CH
— — 78. 89 21.11 — 320 90 100 78. 89
— 375C,1h 83. 68 16.32 — 310 100 100 83. 68
EDTA(0. 33 g) — 83. 16 16. 84 — 300 130 100 83. 16
EDTA(O0. 33 g) 365C,1h 92. 06 7.94 — 280 120 100 92. 06
EDTA(O0. 33 g) 370 C,1 h 97. 40 2.60 — 280 180 100 97. 40
EDTA(O0. 33 g) 375C,1h 88. 38 1.89 9.73 250 170 90. 27 97.91
(0.28¢) — 83. 53 16.47 — 460 125 100 83. 53
(0. 28 g) 370 C,1 h 97. 71 2.29 — 270 210 100 97. 71
(0.28 g) 375C,1h 37. 06 0.19 62. 75 100 180 37.25 99. 48
(0.3 g) - 92.5 7.5 — 275 90 100 92.5
(0.3g) 370 C,1h 94.2 5.8 - 280 120 100 94.2
(0.3¢g) 375C,1.5h 98. 2 1.8 — 210 85 100 98. 2
(0.3g) 380 C, 1 h 1 97.7 2.3 = 210 70 100 97.7
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Figure 5 TEM pictures of the catalyst after aging treatment
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