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Summary

It was established, that the cupreous
complex catalysts, fixed on the -Al

2
O
3

substrate by diethanolamine as the donor
ligand, in appointed operating practices carry
out the hydrogenation of cetilene compounds
(C

8
-C

23
) with whole convertion and 100% yield

of cis-olefine compounds.
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:

    Na2SO4 + 2C = Na2S + 2CO2 ,           (1)

  Na2SO4 + 4CO = Na2S + 4CO2 ,          (2)

     ZnO + Na2S = ZnS + Na2O,               (3)

        Na2O + CO2 = Na2 CO3,                  (4)

       2 PbO + C = 2 Pb + CO2,                 (5)

       3 PbO + Na2SO4 + 2C =
= 3 Pb + Na2 CO3 + CO2 + SO2 ,           (6)

           PbS + Na2 CO3 + C =
     = Pb + Na2S + CO2  + CO.               (7)

-

 (5)–(7) :

              2 PbO + Na2SO4 + 4  =
      = 2 Pb + Na2S +2 2  + 2 .           (8)

-
 1273–1473 -

 “ ” [1, 2].
. 1 , 

 (1), (2) -
.
-

 (4). 
-
-

 (8).

 1.
, 

 1273–1473 

,                     Gt
          

sli ao ===== =====

          1        2                   3

Na2SO4 + 2C = Na2S + 2CO2 (1)

1273 lsl -182,70
1323 lsl -197,19
1373 lsl -211,60

. 1
          1        2                    3

1423 lsl -225,94
1473 lsl -240,22

Na2SO4 + 4CO = Na2S + 4CO2 (2)

1273 -78,31
1323 -75,51
1373 -72,67
1423 -69,79
1473 -66,90

ZnO + Na2S = ZnS + Na2O (3)

1273 slss* 91,61
1323 slss* 91,22
1373 slss* 90,61
1423 slsl 89,36
1473 sl*l 86,83

Na2O + CO2 = Na2CO3 (4)

1273 s*l -146,54
1323 s*l -141,39
1373 s*l -136,31
1423 ll -130,67
1473 ll -124,01

 +  = b +  (5)

1273 lsl -209,47
1323 lsl -216,65
1373 lsl -223,75
1423 lsl -230,78
1473 lsl -237,74

 + Na2SO4 +2C = 3 b + Na2CO3 + CO2 + SO2 (6)

1273 llsll -303,68
1323 llsll -319,99
1373 llsll -336,20
1423 llsll -352,32
1473 llsll -368,35

bS + Na2CO3 + C = b +Na2S +CO2 +CO (7)

1273 s*lsll -41,46
1323 s*lsll -55,42
1373 s*lsll -69,27
1423 llsll -82,19
1473 llsll -94,50

 + Na2SO4 + 4C = 2 bS + Na2S + 2CO2 + 2CO (8)

1273 llss*l -744,18
1323 llss*l -768,57
1373 llss*l -793,05
1423 llsll -820,03
1473 llsll -848,00

ZnO + Na2CO4 +C = Zn + Na2CO3 + CO2 (9)

1273 slssl -237,62
1323 slssl -247,35
1373 slssl -257,30
1423 slssl -267,26
1473 Sls*l -277,39
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 3PbO+Na2SO4+2C=3Pb+Na2CO3+CO2+SO2
 700–1000

 PbO–Na2SO4–C -
 ( . 2, . ., ). -
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 1000 , 
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, . . -
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 10 %  3–6 
. -

, .
 700  15 

 23 %,  800  – 26 %,  1000
 15  60 %,  60 

– 95,9 %.
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-

. -
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 2. –Na2SO4–C

               ,

,                 700                800                 900                1000

     
1

1
ln

t x
l    

1
1

ln
t x

l     
1

1
ln

t x
l   

1
1

ln
t x

l

5 0,04 0,80 10-2 0,07 1,45 10-2 0,12 0,60 10-2 0,18 9,98 10-2

10 0,14 1,528 10-2 0,18 1,989 10-2 0,29 3,22 10-2 0,41 5,247 10-2

15 0,23 1,75 10-2 0,26 2,00 10-2 0,42 3,65 10-2 0,60 6,10 10-2

20 0,27 1,61 10-2 0,33 2,00 10-2 0,52 3,664 102 0,70 6,54 10-2

25 0,292 1,34 10-2 0,380 1,90 10-2 0,60 3,665 10-2 0,80 6,44 10-2

.  – .
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I – –Na2SO4–C;
II – ZnO–Na2SO4–C
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 ZnO–Na2SO4––C.

Zn –Na2SO4–C -

ZnO+Na2SO4+C=ZnS+Na2SO3+CO2

 900  1000
.

. . 3 , -
 900  50 -

 75 %,  1000  – 84
%. 

-
.

 3.
 ZnO–Na2SO4

                        ,

,               900             1000

     
1

1
ln

t x
l    

1
1

ln
t x

l

5 0,151 3,206.10-2 0,175 4,21.10-2

10 0,325 3,955.10-2 0,430 5,626.10-2

15 0,440 3,881.10-2 0,590 5,94.10-2

20 0,535 3,827.10-2 0,708 6,16.10-2

25 0,606 3,72.10-2 0,769 5,94.10-2

30 0,659 – 0,801 –
35 0,702 – 0,809 –
40 0,740 – 0,826 –
45 0,749 – 0,835 –
50 0,751 – 0,840 –
55    – – 0,844 –

-
 ZnO–Na2SO4

, -
 (25 ) -

. 
900–1000  30 %-

 50,7 .

(50,7 ) 
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.
, -

(ZnO)–Na2SO4 ,
-

, .
-
,

 – -
.  1000  50  15 %

 (9).

1. . -

// . 1998.
5. . 55-62.

2. .
– “  ( )”  “ -

 ( )” // 
-

, . -
, 2003. . 1. . 75-78.

3. ., ., .
. .

 973498  10.11.1972.

–Na2SO4–C  ZnO–Na2SO4-–C -
 700–1000°   -

. -

.

Summary

Results of kinetics reactions investigation in the system
–Na2SO4–C and ZnO–Na2SO4-–C at the temperatures 700–

1000  with obtaining of metallic lead zinc sulphide are shown.
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