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Abstract

In the new Stamicarbon urea process, there exists a danger of possible formation of an
.explosive mixture of hydrogen and oxygen in the crude carbon dioxide gas. By use of the palladium
catalyst, we have been able to eliminate the trace of the hydrogen in the gasstream and thus

remove the danger. This results in a safer and more economical process for commercial production

«of urea.
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{Actually cannot be applecable due to explosiveness)
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Table 1. Experimental data of Ha reaction by Pd catalyst.
B ; ; | Composition of feed gas i
Press. | Inlet Temp. | Mean bed (Vol %) Conversion @ Space
(kg/cm?ab) () i Temp. (°C) : rate of Hy | velocity
H . 1’12 i 02 ‘
i 110 | 133 \ 0.82 0.87 | 0.975 | 120, 000
% 10 131 | 0.74 0.85 0.985 60, 000
! 90 ! 113 { 0.81 | 0.87 0.963 120, 000
f | 106 | 0.87 0.87 | 0. 988 68, 000
i 74 9% | 0. 82 0. 87 | 0.938 ! 68, 000
i 74 | % | 0. 81 0. 87 0.955 | 67, 000
‘ 69 | 91 0.79 0.89 0.96 | 59, GOO
{ o
‘ 98 | 120 | 0. 78 1.34 0.974 | 101, 000
98 | 117 \ 0.68 1.21 0.928 98, 700
96 | 118 0.80 1.38 0.95 100, 300
| 90 | 110 | 0.76 1.31 | 0.885 103, 600
1 ] ;
| 83 | 100 | 0.64 1.2t 0.891 76, 200
| 83 | 0t 0. 70 .92 0.886 | 76, 200
83 101 | 0.70 121 | 0.886 76, 200
: 9% ! 13 0.67 1.22 0.925 63, 800
88 106 | 0.69 1.22 0. 899 62,700
! 80 | o7 0.69 1.19 0. 855 62,700
1 79 | 9% 1 0. 68 1.18 0.868 - 63, 300
75 : 93 | 0.74 | 1.25 0.824 27, 800
(I 93 0.74 | 1.24 } 0.811 22, 000
73 | 90 { 0.72 123 | 0. 806 22,000
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Table 2. Economical comparison.
High pressure scrubing {Low pressure scrubing
'process with Hy removaliprocess
isystems Fig. 3 Fig.1
. Equipment cost Equipment cost
S:Sl:lta] ......... 98,000 | e 19, 000
(U.S. )| Piping and Instrument cost
Installation:--11,000 |  <--r 10, 000
Catalyst and Al Ball | Piping and
--------- 10, 000 | Installation---27, 000
Total-+veeee- 49, 000 Total«+---+ 54, 000
 Utility cost -+-+7,000 | Utility cost
Cooling water +319, 000
(36Mt/HR) ---3, 600 steam (5. 03Mt/hr)
Operat- Elect. power +++316, 000
cost g (10kw) «=»+-- 3,400 : licooling water
(U.S. $ | Maintenance cost (29Mt/hr) 3,000
Jyear)| e 600 | Maintenance cost
L 1,500
i Catah st cost . "'6, 400 —‘Tmzvo*’gdo
[ Cat. replacing
L (once/2y1) -5, 000
| \< regenerations«-++ 400
o (twice/yr)
LAl Ball replacing
D =01, 000
? Total 14, 000
1 Steam (350psi) $ 8/Mt
Unit | Elect power ¢ 4/KWH
t .
appfi(:;l \ Cooling water ¢1.3/MT
on l Pd catalyst $ 10, 000/400liter
above : Activated Al Ball $500/200liter
|

Cat. Regeneration $ 200/once
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