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Description 

The  present  invention  relates  to  the  prepara- 
tion  of  a  catalyst  precursor  which  can  easily  be 
activated  to  transform  it  into  a  catalyst  which  is 
highly  active  and  selective  in  the  process  for  the 
preparation  of  dichloroethane  by  the  oxychlori- 
nation  of  ethylene.  The  invention  also  relates  to 
the  process  for  the  oxychlorination  of  ethylene 
using  the  activated  catalyst  precursor. 

The  chlorination  of  geseous  hydrocarbons  by 
means  of  hydrogen  chloride  and  air,  or  oxygen,  is 
a  process  which  is  well  known  in  the  art.  In  order 
to  accelerate  the  chlorination  reaction,  catalysts 
are  used  which  are  constituted  by  salts,  particu- 
larly  halides,  of  metals  of  variable  valence,  parti- 
cularly  cupric  chloride. 

These  salts,  which  may  be  used  alone,  or  in 
combination  with  other  promoters,  are  support- 
ed  on  mineral  substances  such  as  asbestos,  dia- 
tomaceous  earth,  pumice,  clay,  kieselguhr,  alu- 
mina,  silica  and  the  like.  A  catalyst  which  is  parti- 
cularly  effective  comprises  a  copper  halide,  parti- 
cularly  copper  chloride,  deposited  on  alumina. 
The  process  for  chlorinating  hydrocarbons  is 
generally  carried  out  by  passing  a  gaseous  mix- 
ture  containing  hydrogen  chloride,  air  (or  oxy- 
gen)  and  the  hydrocarbon  through  a  reaction 
chamber  containing  a  stationary  or  fixed  bed  of 
the  catalyst.  More  recently  the  catalyst  has  been 
used  in  finely  divided  form,  in  accordance  with 
the  art  relating  to  fluidized  beds. 

The  disadvantages  of  catalysts  containing  cop- 
per  halides  are  described  in  U.S.  Patent  No. 
3010913,  column  1,  lines  36  to  46.  According  to 
this  specification,  the  greatest  disadvantage  lies 
in  the  volatility  of  copper  halides  at  the  tempera- 
ture  of  the  oxychlorination.  This  results  in  the  ca- 
talyst  being  incapable  of  maintaining  its  activity 
over  prolonged  periods  of  time  due  to  the  loss  of 
the  copper  halide  which  must  continuously  be  re- 
placed  or  recovered  and  recycled  to  the  reaction 
zone.  This  problem  of  loss  of  activity  is  further 
aggravated  when  the  catalyst  is  used  in  the  fluid- 
ized  form.  In  fact,  because  of  the  greater  surface 
area  of  the  catalyst  particles,  the  loss  of  copper 
halide  is  more  pronounced  and  consequently  the 
catalyst  has  a  shorter  lifetime. 

Attempts  have  been  made  to  reduce  the  volatil- 
ity  of  copper  chloride  by  combining  this  salt  with 
an  alkali,  alkaline  earth  or  other  metal  chloride  (as 
described  for  example,  in  U.K.  Patent  No.  969, 
937).  Catalysts  have  also  been  described  in  which 
the  catalytically  active  part  (copper  chloride  and 
sodium  and/or  potassium  chloride)  is  localised  in 
the  form  of  "spots"  on  a  solid  granular  support 
(U.S.  Patent  No.  3  232  889). 

It  is  found,  however,  that  high  local  concentra- 
tions  of  catalytic  salt,  particularly  on  the  outer 
surface  of  the  support,  give  rise  to  a  zone  of  ex- 
cessively  high  activity  during  the  oxychlorination 
in  which  temperatures  at  which  the  catalyst  salt 
fuses  are  reached.  Consequently,  when  a  fluid- 
ized  catalyst  is  used,  aggregation  phenomena  oc- 
cur  which  slow  the  movement  of  the  catalyst  par- 

ticles  and  result  in  heat  exchange  problems 
which  worsen  with  time.  Moreover,  the  addition 
of  components  other  than  copper  chloride  make 
the  catalyst  more  complex  and  only  partially  re- 

5  solve  the  problems  related  to  the  volatility  of  the 
copper  chloride.  Such  complex  catalyst  often 
have  values  of  the  activity  and  selectivity  towards 
the  oxychlorination  reaction  which  are  less  than 
those  of  copper  chloride  alone. 

io  As  is  known,  alumina  supports  with  a  high  sur- 
face  area  facilitate  the  reaction  between  hydro- 
carbons  and  oxygen,  causing  the  hydrocarbons 
to  burn.  In  other  words  the  alumina  support  is  not 
catalytically  inert.  When  alumina  is  used  as  the 

15  support  in  processes  in  which  hydrocarbons  and 
oxygen  are  present,  as  is  the  case  in  oxychlorina- 
tion  reactions,  the  fact  that  alumina  is  not  an  inert 
support  cannot  be  ignored,  in  that  its  catalytic  ac- 
tivity  towards  the  reaction  between  the  hydrocar- 

20  bons  and  oxygen  reduces  the  yield  of  the  desired 
reaction  products.  Thus,  according  to  U.K.  Patent 
No.  1  483439,  alumina  in  the  eta  crystal  log  rap  hie 
form,  with  a  very  high  surface  area  (up  to  400 
m2/g)  is  used  as  the  support  for  the  oxychlorina- 

25  tion  catalyst,  the  support  being  impregnated  with 
cupric  chloride  so  as  not  to  leave  any  part  of  the 
outer  surface  of  the  alumina  particles  free. 

The  impregnation  process  of  the  U.K.  cited  Pa- 
tent  involves  the  "envelopping"  of  the  alumina 

30  particles  with  the  copper  salt  whereby  the  densi- 
ty  of  this  salt  is  much  greater  on  the  outer  sur- 
face,  and  in  the  parts  immediately  underlying  it, 
than  on  the  internal  surfaces  of  the  particles.  The 
catalysts  thus  obtained  are  used  in  the  oxychlori- 

35  nation  of  ethylene,  with  high  yields  of  dichloro- 
ethane,  given  the  substantial  absence  of  com- 
bustion  of  the  ethylene  in  that  contact  between 
the  hydrocarbon  and  the  support  is  practically 
prevented. 

40  Such  catalysts,  with  high  surface  densities  of 
copper,  have,  however,  disadvantages  relative  to 
their  fluidization  in  that  agglomeration  of  the  par- 
ticles  and  instability  of  the  fluidized  catalytic  bed 
occur. 

45  It  may  be  confirmed  that  the  basic  problem  rel- 
ative  to  catalysts  constituted  on  the  one  hand  by 
a  support  part  with  its  own  catalytic  activity  and 
on  the  other  hand  by  the  catalytically  active  part 
proper,  lies  in  distributing  the  active  part  on  the 

50  support  part  as  homogeneously  as  possible  so 
that  the  support  has  hardly  any  contact  with  the 
hydrocarbon.  Porous  alumina  particles  which 
constitute  the  preferred  support  for  oxychlorina- 
tion  catalysts  are  characterised  in  that  they  have 

55  a  very  large  surface  area  and  this  surface  area  is 
distributed  uniformly  throughout  the  entire  mass 
of  the  particles.  Thus,  in  conclusion  the  technical 
problem  in  the  preparation  of  an  active  catalyst 
which  uses  alumina  as  the  support  lies  in  thedis- 

60  tribution  of  the  copper  salt  within  the  support 
with  the  same  uniformity  as  of  the  surface  of  the 
support  itself. 

It  has  now  been  found  that  by  distributing  the 
copper  salt  in  a  uniform  and  controlled  manner 

65  over  the  entire  surface  of  the  porous  microsphe- 

*  
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-  loss  of  weight  on  heating  to  900°C  greater  than 
8%; 
-  surface  area:  from  120  to  220  m2/g; 
-  pore  volume:  from  0.35  to  0.5  ml/g; 

5  -  average  radius  of  the  pores:  from  30  to  38  Ang- 
stroms. 

In  the  preferred  embodiment  the  alumina  has 
characteristics  within  the  following  ranges  of 
values: 

10  -  surface  area:  from  140  to  200  m2/g; 
-  pore  volume  from  0.38  to  0.45  ml/g; 
-  average  radius  of  the  pores  of  the  order  of  34  to 
35  Angstroms. 

15  Preferably  the  silica  content  in  the  alumina 
used  should  be  less  than  0.1%,  the  iron  content 
should  not  be  greater  than  0.03%  and  the  Na2O 
content  should  not  be  greater  than  0.01%  by 
weight. 

20  The  problem  of  distributing  the  copper  salt  on 
the  porous  particles  of  the  support  has  been  con- 
fronted  many  times  in  the  art.  Thus  U.S.  Patent 
No.  3461084  proposes  that  anhydrous  cupric 
chloride  be  mixed  under  dry  conditions  with  acti- 

25  vated  alumina  which  has  a  weight  loss  of  from  3 
to  8%  when  heated  to  1000°C.  According  to  U.S. 
Patent  No.  2865868  the  fluidized  support  parti- 
cles  are  impregnated  with  a  solution  of  the  cata- 
lytic  salt  at  a  temperature  below  the  boiling  point 

30  of  the  solution  and  under  conditions  such  as  to 
avoid  the  accumulation  of  the  solution  itself  on 
the  fluidized  particles  so  as  to  avoid  their  agglom- 
eration.  According  to  U.S.  Patent  No.  3483  136 
the  particles  impregnated  with  the  catalytic  salt 

35  are  treated  with  solvent  in  order  to  improve  the 
distribution  of  the  salt  among  the  particles.  The 
expedients  described  in  these  Patents  certainly 
give  a  better  distribution  of  the  catalytic  salt 
among  the  particles  subjected  to  impregnation; 

40  they  do  not,  however,  enable  a  uniform  distribu- 
tion  of  the  salt  on  the  individual  particles,  that  is, 
over  their  entire  surface  area,  to  be  achieved. 

It  has  now  been  found  possible  to  distribute 
the  copper  chloride  uniformly  over  the  entire  sur- 

45  face  area  of  the  alumina  when  the  alumina  is  in 
the  form  of  porous  microspheroidal  particles 
with  the  characteristics  indicated  above  and 
when  the  following  expedients  are  adopted  in  the 
impregnation  of  the  particles  with  the  aqueous 

50  cupric  chlorid  solution  and  in  the  drying  of  the 
particles  thus  impregnated: 
-  impregnation  of  the  fluidized  alumina  particles 
at  a  temperature  not  greater  than  50°C  with  an 
aqueous  cupric  chloride  solution  having  a  CuCI2 

55  concentration  of  from  16  to  60  g  per  100  ml  of  im- 
pregnating  solution; 
-  use  of  a  volume  of  impregnating  solution  at 
most  equal  to  90%  of  the  total  pore  volume  of  the 
alumina; 

bo  -  evaporation  of  the  aqueous  solvent  from  the 
fluidized  particles  thus  impregnated,  by  applying 
a  temperature  gradient  to  the  f  luidizing  gas  equal 
to  or  less  than  30C  degrees/hour,  starting  from 
the  impregnation  temperature  up  to  a  maximum 

65  of  140°C  followed  by  heating  at  this  maximum 

roidal  alumina  particles  catalyst  precursors  are 
obtained  which  can  be  activated  to  produce  oxy- 
chlorination  catalysts  for  ethylene  with  charac- 
teristics  which  are  superior  to  those  of  oxychlori- 
nation  catalysts  of  the  known  art,  thus  solving 
both  the  problems  relative  to  the  activity  and  se- 
lectivity  of  the  said  catalysts  and  those  relative  to 
their  fluidization  underthe  oxychlorination  condi- 
tions. 

Known  catalysts  which  have  a  high  density  of 
the  copper  salt  on  the  outer  surface  and  in  the 
immediately  underlying  layers  of  the  particles  of 
the  support  are  subject  to  phenomena  of  aggre- 
gation  of  the  particles  probably  as  a  result  of  fu- 
sion  of  the  superficial  copper  salt.  This  results  in 
difficulties  in  operating  the  fluidized  bed  given 
the  formation  of  bubbles,  layers,  etc.  which  ren- 
der  the  conditions  under  which  the  catalyst  is  ac- 
tivated  in  the  stage  preceding  the  oxychlorination 
itself  critical.  The  fluidized  bed  is  also  unstable 
during  the  oxychlorination  of  the  ethylene. 

When  the  porous  microspheroidal  alumina 
particles  have  specific  proportions  of  copper  salt 
uniformly  distributed  over  their  entire  surface 
area,  the  problems  relative  to  the  criticality  of  the 
conditions  of  activation  of  the  catalyst  are  obviat- 
ed  and  conditions  of  stability  of  the  fluidized  bed 
are  achieved  both  in  the  activation  stage  and  in 
the  ethylene  oxychlorination  stage.  This  gives  the 
added  advantage  of  allowing  the  catalyst  precur- 
sor  to  be  prepared  in  separate,  specialised  appa- 
ratus  and  of  allowing  the  precursor  to  be  activat- 
ed  in  an  industrial  unit  without  critical  conditions. 

Accordingly,  an  object  of  the  present  invention 
is  to  provide  a  process  for  the  preparation  of  a 
precursor  for  a  catalyst  for  the  oxychlorination  of 
ethylene,  which  is  free  or  substantially  free  from 
the  disadvantages  described  above. 

A  further  object  of  the  invention  is  to  provide  a 
process  for  the  preparation  of  dichloroethane  by 
means  of  the  oxychlorination  of  ethylene,  which 
uses  the  activated  catalyst  precursor. 

Other  objects  of  the  invention  will  become 
clear  from  the  following  description. 

These  objects  are  achieved  by  a  process  as  de- 
fined  in  claim  1.  In  particular  the  oxychlorination 
catalyst  precursor  as  obtained  by  the  process  of 
the  present  invention  is  constituted  by  porous 
microspheroidal  alumina  particles  impregnated 
with  from  3  to  7%  by  weight  of  cupric  chloride 
(expressed  in  terms  of  the  copper  metal),  the  said 
precursor  further  having  a  residual  water  content 
from  0.8  to  2.0%  by  weight  of  water  and  the  cop- 
per  being  uniformly  distributed  over  the  entire 
surface  area  of  the  particles,  with  a  degree  of 
non-uniformity  of  no  more  than  ±7%. 

Alumina  which  is  used  as  starting  material  for 
the  support  preferably  has  the  following  charac- 
teristics: 

-  porous  microspheroidal  particles  with  an  aver- 
age  diameter  of  from  30  to  50  microns;  absence 
of  particles  larger  than  100  to  110  microns;  not 
more  than  5  to  10%  of  the  particles  smaller  than 
20  microns; 
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temperature  for  0.5  to  15  hours  under  fluidization 
conditions. 

The  conditions  under  which  the  aqueous  sol- 
vent  is  evaporated  from  the  impregnated  parti- 
cles  has  been  shown  to  be  particularly  critical.  It 
is  believed  that  this  stage  of  the  process  has  a  de- 
cisive  influence  on  the  distribution  of  the  copper 
over  the  surface  of  the  alumina  particles. 

Commercial  aluminas  often  contain  adsorbed 
water  which  is  suitably  eliminated  before  the  im- 
pregnation  with  the  cupric  chloride  solution. 
Thus  a  pre-treatment  is  carried  out  at  a  tempera- 
ture  of  from  250  to  500°C  for  a  time  of  from  1  to  5 
hours,  preferably  at  300  to  430°C  for  a  time  of 
from  2  to  3.5  hours.  It  has  been  found  experimen- 
tally  that  a  thermal  pre-treatment,  when  carried 
out  under  the  conditions  indicated  above,  has  a 
favourable  effect  on  characteristics  of  the  alumi- 
na,  probably  as  a  result  of  changes  in  the  number 
and/or  degree  of  acidity  of  the  hydroxyl  groups 
present  in  the  alumina  itself.  According  to  a  gen- 
erally  accepted  theory,  these  hydroxyl  groups 
would  interact  with  the  deposited  copper  chlo- 
ride  giving  rise  to  compounds  of  a  different  na- 
ture  and  composition. 

In  the  preparation  of  the  catalyst  precursor,  cu- 
pric  chloride  is  used  in  the  anhydrous  or  hydrated 
(for  example  cupric  chloride  dihydrate)  state  with 
a  small  cationic  impurity  content  (for  example  ir- 
on)  of  less  than  2%  by  weight  and  anionic  impuri- 
ty  content  (for  example  nitrates)  or  less  than  0.5% 
by  weight. 

The  solution  for  impregnating  the  support  is 
prepared  by  dissolving  cupric  chloride  in  water 
and  the  alumina  particles  are  impregnated  with 
the  solution  obtained  while  in  the  fluidized  state. 

A  critical  aspect  of  the  process  of  the  present 
invention  is  the  use  of  a  volume  of  cupric  chloride 
solution  equal  to  at  most  90%  of  the  total  pore 
volume  of  the  support.  Thus,  for  example,  in  the 
case  of  alumina  with  a  pore  volume  of  0.35  ml/g, 
the  maximum  volume  of  solution  usable  is  about 
315  ml/kg  of  alumina,  while  in  the  case  of  alumina 
with  a  pore  volume  of  0.5  ml/g  the  maximum  vo- 
lume  of  solution  usable  is  about  450  ml/kg  of 
alumina. 

In  the  preferred  embodiment,  a  volume  of  solu- 
tion  equal  to  0.7  to  0.9  times  the  total  pore  volume 
of  the  alumina  is  used.  Obviously  the  volume  of 
solution  which  it  is  intended  to  use  per  unit 
weight  of  alumina  and  the  quantity  of  copper  de- 
sired  in  the  final  catalyst  (generally  from  3  to  7% 
by  weight  in  terms  of  the  copper  metal)  is 
achieved  by  specifying  the  concentration  of  the 
cupric  chloride  in  the  impregnating  solution.  Un- 
der  the  conditions  described  above,  the  concen- 
tration  of  copper  chloride  in  the  aqueous  solution 
may  vary  within  a  range  of  from  16  to  60  g  of 
CuCI2  per  100  ml  of  impregnating  solution. 

A  further  critical  aspect  of  the  present  inven- 
tion  is  to  impregnate  the  support  while  preven- 
ting,  in  this  stage,  the  impregnating  solution  from 
becoming  saturated  with  the  cupric  chloride  at 
the  temperature  of  impregnation. 

In  practice,  the  cupric  chloride  solution  is 

poured  gradually  on  to  the  alumina  particles 
which  are  maintained  in  the  fluidized  state  by 
means  of  a  flow  of  gas  (air,  nitrogen  or  oxygen). 

In  order  to  minimise  the  evaporation  of  the  sol- 
5  vent  this  is  carried  out  at  low  temperatures,  for 

example  at  ambient  temperatures  (20  to  25°C)  or 
below,  or  at  temperatures  slightly  greater  than 
ambient  and  up  to  a  maximum  of  the  order  of  40 
to  50°C.  By  this  method  good  homogenisation  of 

io  the  alumina  particles  with  the  impregnating  solu- 
tion  is  achieved. 

The  impregnated  alumina  is  then  subjected  to 
a  heat  treatment  to  evaporate  the  solvent  accord- 
ing  to  the  cycle  mentioned  above.  In  practice,  the 

15  fluidizing  gas  is  heated  at  a  temperature  gradient 
of  5  to  40  C  degrees  per  hour  starting  from  the 
temperature  used  for  the  impregnation,  up  to  a 
maximum  value  of  140°C.  The  fluidized  bed  is 
then  maintained  at  the  maximum  temperature  for 

20  a  period  of  from  0.5  to  15  hours,  preferably  3  to  10 
hours,  still  under  fluidizing  conditions. 

It  has  been  found  that,  during  the  drying  stage 
with  increasing  temperature,  the  greater  part  of 
the  water  content  is  removed  and  the  remaining 

25  water  content  at  the  end  of  this  stage  is  typically 
about  2  moles  per  mole  of  cupric  chloride.  During 
the  drying  stage  at  constant  temperature,  the  re- 
maining  water  content  is  typically  reduced  to 
about  1  mole  per  mole  of  cupric  chloride.  In  any 

30  case  the  residual  water  content  in  the  catalyst 
precursor  finally  obtained  must  be  in  the  range 
0.8  to  2.0%  by  weight  in  that,  particularly  with 
contents  above  2%,  the  copper  distribution  in  the 
particles  tends  to  become  unstable  with  time. 

35  It  is  thought  that  during  the  said  treatments,  in- 
teractions  occur  between  the  cupric  chloride  and 
the  hydroxyl  groups  in  the  alumina  and  the  fol- 
lowing  principal  reaction  has  been  hypothesized 
when  the  reaction  is  carried  out  within  the  range 

40  of  conditions  mentioned  previously: 

2CuCI2+3  AI-OH-3  AI-CI+Cu2(OH)3CI 

Other  possible  reactions  such  as  for  example: 
45 

CuCI2+  AI-OH-  AI-0  CuCI+HCI 

which  result  in  the  evolution  of  gaseous  hydro- 
gen  chloride  instead  are  undesirable  and  in  prac- 

50  tice  the  evolution  of  this  acid  is  avoided  or  at  least 
reduced  to  negligible  values,  care  being  taken  not 
to  surpass  a  temperature  of  140°C  in  the  drying 
operations.  The  absence  of  the  evolution  of  hy- 
drogen  chloride,  or  a  slight  evolution  thereof, 

55  constitutes  an  indication  of  the  proper  running  of 
the  operation  of  drying  the  catalyst  precursor. 

The  catalyst  precursor  obtained  by  the  process 
of  the  present  invention  contains  a  quantity  of 
copper  (expressed  in  terms  of  the  metal)  of  from 

60  3  to  7%  by  weight,  with  preferred  values  of  the  or- 
der  of  5%  by  weight.  The  values  of  the  surface 
area  and  the  pore  volume  of  this  catalyst  depend 
on  those  of  the  alumina  chosen  as  the  support 
and  are  typically  of  the  order  of  5%  less  than  the 

65  values  for  the  alumina.  From  observations  by  an 
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The  appended  drawing  is  a  diagram  illustrating 
the  reading  of  the  electron  probe  on  a  sample 
particle  of  a  catalyst  precursor. 

5  Example  1 
A.  commercial  microspheroidal  alumina  is  used 

having  the  following  characteristics: 
-  average  grain  size:  40  microns,  absence  of  par- 
ticles  larger  than  100  microns,  4  to  5%  of  particles 

io  smaller  than  20  microns  (determination  by  means 
of  a  sedimentation  balance) 
-  loss  in  weight  at  900°C:  8.48%  (differential  ther- 
mal  analysis,  DTA,  by  heating  from  25  to  900°C  on 
a  thermo-balance  with  a  temperature  gradient  of 

75  5Cdegrees/min) 
-  surface  area:  178m2/g  (B.E.T.  determination 
after  degassing  for  3  hours  at  200°C) 
-  pore  volume:  0.4  ml/g  (B.E.T.  determination) 
-  average  pore  radius:  34  Angstroms  (B.E.T.  de- 

20  termination). 

Furthermore  the  alumina  has  the  indicated  im- 
purity  content: 

25  SiO2  =  0.08%  by  weight 
Fe  =  0.03%  by  weight 
Na2O  =  0.009%  by  weight. 

This  alumina  is  heated  in  an  oven  at  380°C  for  3 
30  hours  and  is  then  cooled.  After  this  heat  treat- 

ment  the  alumina  is  completely  anhydrous  and  its 
surface  area  remains  practically  unaltered  in  that 
a  value  of  1  80  m2/g  is  determined. 

The  alumina  thus  treated  (800  g)  is  placed  in  a 
35  glass  vessel,  of  cylindrical  form,  with  an  internal 

diameter  of  60  mm,  provided  with  a  porous  sep- 
tum  at  the  bottom. 

Air  is  passed  through  this  septum  at  a  rate  of 
about  500  litres/hour  so  as  to  ensure  a  linear  ve- 

40  locity  of  the  gas  of  about  5  cm/sec,  good  fluidiza- 
tion  of  the  alumina  particles  being  achieved.  To 
one  side  there  are  prepared  240  ml  of  an  aqueous 
solution  containing  94.7  g  of  copper  chloride 
(CuCI2).  Thus  the  volume  of  the  impregnating  so- 

45  lution  is  about  75%  of  the  total  pore  volume  of  the 
alumina. 

This  solution  is  dripped  from  the  top  of  the  cy- 
lindrical  receptacle  on  to  the  centre  of  the  fluid- 
ized  bed.  Thus  drops  are  prevented  from  forming 

so  on  the  internal  walls  of  the  vessel.  The  solution  is 
fed  uniformly  over  a  period  of  40  minutes.  The  en- 
tire  operation  is  carried  out  at  the  ambient  tem- 
perature  (25°C). 

At  the  end  of  the  impregnation,  the  fluidizing 
55  air  is  heated  at  a  rate  of  30  C  degrees  per  hour, 

until  a  maximum  temperature  of  140°C  is 
reached. 

At  this  point  in  the  drying,  the  total  quantity  of 
water  remaining  in  the  particles  is  of  the  order  of 

60  25  g  as  determined  by  measurement  of  the 
quantity  of  water  removed  by  the  fluidizing  gas 
(absorbed  in  sulphuric  acid). 

The  bed  of  particles  is  then  maintained  under 
fluidized  conditions  at  140°C  for  a  further  6  hours 

65  and  is  then  cooled.  The  quantity  of  water  remain- 

electron  probe,  the  copper  is  uniformly  dispersed 
over  the  entire  surface  area  of  the  microsphe- 
roidal  alumina  particles  with  a  degree  of  non-un- 
iformity  of  no  more  than  ±7%.  By  the  degree  of 
non-uniformity  is  meant  the  deviation  (expressed 
as  a  percentage)  of  the  maximum  and  minimum 
values  from  the  arithmetic  means  of  these  val- 
ues. 

The  precursor  is  activated  by  heat  in  the  pres- 
ence  of  oxygen,  or  of  a  gas  containing  oxygen 
(air),  at  a  temperature  of  the  order  of  150  to 
250°C.  In  practice  this  is  carried  out  in  the  oxy- 
chlorination  reactor  with  the  catalyst  maintained 
under  fluidized  conditions  by  means  of  an  air 
flow.  The  activation  is  generally  carried  out  for  a 
period  varying  from  4  to  24  hours. 

The  catalyst  activated  in  this  manner  is  useful 
in  the  process  for  the  preparation  of  dichloro- 
ethane  by  oxychlorination  of  ethylene.  In  this  pro- 
cess  the  catalyst  is  maintained  in  the  fluidized 
state  by  means  of  a  gaseous  mixture  containing 
ethylene,  hydrogen  chloride  and  oxygen.  Conve- 
niently  air  is  used  as  the  source  of  oxygen.  The 
molar  ratio  of  the  ethylene  to  the  hydrogen  chlo- 
ride  and  the  oxygen  in  the  feed  may  be  varied 
generally  from  1.01:2.0:0.8  to  1.1:2.0:0.9;  how- 
ever  in  the  preferred  embodiment,  this  reagent 
ratio  is  maintained  atthe  following  value: 

C2H4:HCI:O2=1.02:2.0:0.8. 

With  the  catalyst  obtained  by  the  process  of 
the  present  invention  it  suffices  to  use  a  small 
molar  excess  only  of  the  ethylene  to  the  hydro- 
gen  chloride  compared  with  the  stoichiometric 
value  required  for  the  oxychlorination  reaction  in 
order  to  ensure  the  complete,  or  substantially 
complete  conversion,  of  the  acid  and  of  the  ethy- 
lene  and  thus  avoid  both  the  presence  of  the  said 
acid  in  the  apparatus  downstream  of  the  oxy- 
chlorination  reactor  and  the  high  consumption  of 
caustic  soda  which  would  otherwise  be  neces- 
sary  to  absorb  the  acid  from  the  gases  dis- 
charged  to  the  atmosphere,  and  the  high  loss  of 
ethylene  with  the  waste  gases,  and  finally  the  at- 
mospheric  pollution  in  which  this  would  result. 

The  other  reaction  conditions  are:  temperature 
from  200  to  260°C  (preferably  215  to  230°C),  pres- 
sure  from  2  to  1  1  bars  (preferably  from  4  to  8 
bars),  contact  time  of  from  25  to  45  seconds 
(preferably  from  30  to  40  seconds). 

With  the  catalyst  described  and  with  the  grain 
size  of  the  alumina  in  the  size  indicated,  linear  ve- 
locities  of  the  fluidizing  gas  of  the  order  of  30  to 
45  cm/sec  may  be  used.  Under  these  conditions 
the  bed  has  an  optimum  expansion  and  good 
heat  exchange  properties,  with  complete  ab- 
sence  of  phenomena  of  particle  aggregation. 

It  has  in  fact  been  observed,  in  industrial  ope- 
rations,  that  the  fluidized  catalytic  bed  is  practi- 
cally  isothermal  the  maximum  temperature  dif- 
ference  between  the  various  zones  being  of  the 
order  of  hardly  1  to  2  C  degrees. 

The  experimental  example  which  follow  are  il- 
lustrative  and  non-limiting  of  the  invention. 
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ing  at  the  end  of  the  drying  treatment  is  of  the  or- 
der  of  12  to  13  g  (about  1.4%  by  weight).  Thus  a 
catalyst  precursor  is  obtained  with  the  following 
characteristics: 

-  copper  content  (as  the  metal):  5%  by  weight 
(iodometric  analysis) 
-  surface  area:  170  m2/g. 

In  order  to  determine  the  distribution  of  the 
copper  over  the  surfaces  of  the  particles,  a  deter- 
mination  is  carried  out  with  the  aid  of  an  electron 
probe  made  by  the  JEOL  Company  (Model  50/A) 
as  described  below. 

Particles  of  the  catalyst  precursor  are  em- 
bedded  in  an  epoxy  resin.  The  test  piece  obtained 
is  polished  to  a  finish  of  0.25  microns  and  subse- 
quently  metallised  with  gold.  The  sample  is  in- 
serted  in  the  probe  and  evaluated  by  observing  at 
least  5  different  frames  with  an  enlargement  of 
1000  times,  at  least  10  particles  being  considered 
for  each  frame.  The  images  which  appear  on  the 
monitor  are  sections  of  the  particles  of  the  cata- 
lyst  formed  during  the  polishing  operation.  The 
measurements  effected  by  the  probe  relate  to 
points  which  lie  on  the  scan  lines  which  cut  the 
particle  from  one  side  to  the  other;  for  each  parti- 
cle,  five  different  diameters  are  scanned. 

The  sample  hit  by  the  electron  beam  emits 
X-rays  in  proportion  to  the  concentration  of  cop- 
per  present  at  each  point  scanned  and  the  X-rays 
are  converted  into  pulses  which  are  counted  by  a 
counter  in  accordance  with  a  scale  which  has  a 
maximum  of  270,000  for  a  100%  copper  concen- 
tration  and  is  linearly  proportional  with  2,700  im- 
pulses  corresponding  to  1%  of  Cu,  5,400  impulses 
corresponding  to  2%  of  Cu,  and  so  on. 

In  the  sample  examined,  the  number  of  pulses 
varies  from  a  minimum  of  13,270,  to  a  maximum 
of  13,770. 

In  the  drawing,  the  abscissa  represents  the  di- 
ameter  of  a  section  of  a  particle  P  of  the  catalyst 
precursor  under  examination,  while  the  values  of 
the  probe  count  are  given  on  the  ordinate.  The 
curve  I  represents  the  values  of  the  probe  reading 
for  the  catalyst  precursor  of  the  present  example. 
Identical  curves  are  obtained  by  scansion  of  a 
further  four  diameters  of  the  particle  under  ex- 
amination. 

From  the  values  measured,  it  is  seen  that  the 
copper  is  distributed  uniformly  over  the  entire 
surface  area  (internal  and  external)  of  the  particle 
with  a  concentration  of  13,520/2,700  =  5%  by 
weight  and  with  a  degree  of  non-uniformity  of 
the  order  of  ±2%  by  weight. 

The  catalyst  precursor  thus  obtained  is  placed 
in  a  tubular  glass  reactor,  with  an  internal  diame- 
ter  of  40  mm,  provided  with  a  thermocouple  at 
the  centre  and  is  activated  by  operating  underflu- 
idization  conditions  with  air  at  180°C,  for  8  hours. 

At  the  end  of  the  activation  a  gaseous  flow  is 
fed  to  the  foot  of  the  reactor  and  is  constituted 
by: 

Hydrogen  chloride:  278  litres/hour 

ethylene:  142  litres/hour 
air:  556  litres/hour. 
These  values  are  to  be  understood  to  be  mea- 

sured  at  20°C  and  1  Bar. 
5  The  molar  ratio  of  the  hydrogen  chloride:  ethy- 

lene:  oxygen  is  thus 

HCI:C2H4:O2=2.0:  1.02:  0.8. 

10  The  reaction  is  carried  out  at  220°C,  at  a  pres- 
sure  of  4  Bar  and  with  a  contact  time  of  about  30 
seconds  unterthe  reaction  conditions. 

The  gases  from  the  reaction  are  subjected  to 
absorption  with  water,  with  separation  of  a  liquid 

15  phase  from  a  gaseous  phase.  Both  the  phases  are 
subjected  to  gas-chromatographic  analysis  and 
the  following  values  of  the  conversion  and  activi- 
ty  are  obtained,  the  percentages  being  expressed 
in  moles: 

20 
-  ethylene  conversion:  99.8% 
-  selectivity  towards  dichloroethane  (DCE)  with 
respect  to  the  ethylene  converted:  98.5% 
-  conversion  of  the  hydrogen  chloride:  99.1% 

25  -  selectivity  towards  dichloroethane  with  re- 
spect  to  the  hydrogen  chloride  converted:  99.7% 
-  behaviour  of  the  catalyst  under  f  luidization:  the 
fluidized  bed  has  an  optimum  behaviour,  with 
complete  absence  of  gas  bubbles  and  agglomer- 

30  ation  of  the  particles.  The  expansion  of  the  bed  is 
considerable  with  a  bed  density  which  is  very  low 
(of  the  order  of  0.5  kg/litre)  even  at  low  fluidiza- 
tion  velocities  (8  to  9  cm/sec),  the  gas  velocity  be- 
ing  determined  from  the  total  volume  of  gas  sup- 

35  plied  under  the  reaction  conditions  and  the  cross 
section  of  the  empty  reactor. 

In  Table  1  are  given  the  basic  data  relative  to: 

40  -  characteristics  of  the  alumina 
-  conditions  of  preparation  of  the  catalyst  pre- 
cursor 
-  characteristics  of  the  precursor 
-  performance  of  the  catalyst  under  the  oxy- 

45  chlorination  conditions  after  240  hours  of  contin- 
uous  operation. 

Example  2 
This  is  carried  out  as  in  Example  1  ,  the  alumina 

50  being  impregnated  with  290  ml  of  an  aqueous  so- 
lution  containing  94.7  g  of  copper  chloride 
(CuCI2).  Thus  the  ratio  between  the  volume  of  the 
solution  and  the  pore  volume  of  the  alumina  is 
about  0.9. 

55  Examination  of  the  precursor  with  the  probe 
shows  a  uniform  distribution  of  the  copper  with  a 
degree  of  non-uniformity  of  the  order  of  ±6%. 

The  behaviour  of  the  catalyst  on  fluidization  is 
similar  to  that  of  Example  1  .  Other  data  are  given 

60  in  Table  1. 

Example  3  (Comparison) 
This  is  carried  out  as  in  Example  1,  the  support 

being  impregnated  with  320  ml  of  an  aqueous  so- 
65  lution  containing  94.7  g  of  copper  chloride 
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pical  readings  of  the  probe.  From  this  curve  it  is 
noted  that  there  is  strong  densification  of  the 
copper  in  the  cortical  zone  of  the  particle. 

The  catalyst  exhibits  bad  fluidization  with  fre- 
5  quent  formation  of  large  gas  bubbles  and  a  ten- 

dency  of  the  particles  to  agglomerate.  The  data 
are  given  in  Table  1. 

Example  9  (Comparison) 
10  A  commercial  microspheroidal  alumina  is  used 

with  the  following  characteristics: 
-  average  grain  size:  37.5  microns  absence  of 
particles  larger  than  100  microns,  5  to  6%  of  parti- 
cles  smaller  than  20  microns 

15  -  loss  of  weight  at  900°C:  6.9% 
-  surface  area:  250  m2/g 
-  pore  volume:  0.3  ml/g 
-  average  radius  of  the  pores:  24  Angstroms. 

20  The  alumina  is  heated  in  an  oven  to  380°C  for  3 
hours  and  then  800  g  of  the  treated  alumina  are 
impregnated  with  180  ml  of  an  aqueous  solution 
containing  94.7  g  of  copper  chloride  (CuCI2). 

The  impregnation  and  subsequent  treatments 
25  are  carried  out  as  described  in  Example  1  ,  a  cata- 

lyst  precursor  and  a  catalyst  having  the  charac- 
teristics  and  behaviour  given  in  Table  1  being  ob- 
tained. 

From  the  data  in  Table  1  it  is  seen  that  the  cat- 
30  alyst  obtained  has  poor  values  of  the  selectivity 

towards  dichloroethane  both  with  respect  to  the 
ethylene  and  with  respect  to  the  hydrogen  chlo- 
ride  converted  during  the  oxychlorination. 

35  Example  10  (Comparison) 
A  commercial  microspheroidal  alumina  is  used 

with  the  following  characteristics: 

-  average  grain  size:  35  microns  absence  of  par- 
40  tides  larger  than  100  microns  7  to  8%  of  particles 

smaller  than  20  microns 
-  loss  of  weight  at  900°C:  3.5% 
-  surface  area:  150  m2/g 
-  pore  volume:  0.6  ml/g 

45  -  average  radius  of  the  pores:  80  Angstroms. 
The  alumina  is  heated  in  an  oven  at  380°C  for  3 

hours  and  then  800  g  of  the  treated  alumina  are 
impregnated  with  360  ml  of  an  aqueous  solution 
containing  94.7  g  of  copper  chloride  (CuCI2). 

50  The  impregnation  and  subsequent  treatments 
are  carried  out  as  described  in  Example  1,  a  cata- 
lyst  precursor  and  a  catalyst  being  obtained  with 
characteristics  and  behaviour  as  given  in  Table  1. 

From  the  data  in  Table  1  it  is  seen  that  the  cat- 
55  alyst  obtained  gives  a  conversion  of  the  ethylene 

and  of  the  hydrogen  chloride  supplied  to  the 
oxychlorination  reactor  which  is  clearly  less  than 
that  obtained  with  the  catalysts  of  Example  1  and 
2  although  giving  a  fair  selectivity. 

60  In  Table  1  only  Examples  1  and  2  are  carried  out 
with  catalysts  obtained  from  precursors  prepared 
according  to  the  process  of  the  present  invention 
while  all  the  other  examples  serve  as  compari- 
sons,  not  having  copper  distributions  within  the 

65  limits  of  the  invention. 

(CuCI2).  Thus  the  ratio  between  the  volume  of  the 
solution  and  the  pore  volume  of  the  alumina  is 
about  1. 

Examination  of  the  precursor  with  the  probe 
shows  a  degree  of  non-uniformity  of  the  copper 
distribution  of  the  order  of  +9%  with  a  greater 
density  of  the  copper  in  the  cortical  zone  of  the 
particles  examined. 

With  regard  to  the  behaviour  of  the  catalyst  on 
fluidization,  gas  bubbles  form  and  the  surface  of 
the  fluidized  bed  oscillates.  The  density  of  the 
bed  is  of  the  order  of  0.6  kg/litre  with  the  velocity 
of  the  gas  indicated  in  Example  1  . 

Other  data  are  given  in  Table  1  . 

Example  4  (Comparison) 
This  is  carried  out  as  in  Example  1,  the  support 

being  impregnated  with  385  ml  of  an  aqueous  so- 
lution  containing  94.7  g  of  copper  chloride 
(CuCI2).  Thus  the  ratio  between  the  volume  of  the 
solution  and  the  pore  volume  of  the  alumina  is 
about  1.2. 

Examination  of  the  precursor  with  the  probe 
shows  a  degree  of  non-uniformity  of  the  copper 
distribution  of  ±13%,  with  a  density  in  the  cortical 
zone  of  the  particles  which  is  higher  than  that  of 
Example  3. 

The  behaviour  of  the  catalyst  under  fluidization 
is  unsatisfactory  and  aggregation  of  the  particles 
into  lumps  which  gradually  break  up  occurs. 

Other  data  are  given  in  Table  1  . 

Examples  5  and  6 
These  are  carried  out  as  in  Example  1,  a  tem- 

perature  gradient  of  15°C/hour  and  5°C/hour  re- 
spectively  being  used  during  the  drying  of  the 
catalyst  precursor. 

Results  entirely  similar  to  those  of  Example  1 
are  obtained. 

Example  7  (Comparison) 
This  is  carried  out  as  in  Example  1,  a  tempera- 

ture  gradient  of  50°C/hour  being  supplied  during 
the  drying  of  the  catalyst  precursor. 

Under  examination  of  the  precursor  with  the 
probe,  a  degree  of  non-uniformity  of  the  copper 
distribution  of  ±8%  is  noted,  with  preferential 
densification  in  the  cortical  zone  as  in  Example  4. 

The  catalyst  exhibits  bad  fluidization  with  fre- 
quent  formation  of  large  gas  bubbles  in  the  fluid- 
ized  bed. 

The  data  are  given  in  Table  1  . 

Example  8  (Comparison) 
This  is  carried  out  as  in  Example  1,  the  fluidiz- 

ing  gas  being  kept  at  a  temperature  of  120cC  dur- 
ing  the  impregnation  of  the  alumina.  At  the  end 
of  the  impregnation,  the  temperature  is'raised  to 
140°C  in  about  40  minutes  and  the  bed  is  main- 
tained  under  these  conditions  for  the  subsequent 
6  hours. 

Examination  with  the  probe  shows  the  precur- 
sor  obtained  to  have  a  degree  of  non-uniformity 
of  the  copper  distribution  of  +28%. 

Curve  II  in  the  appended  drawing  shows  the  ty- 
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By  comparing  the  conversion  yields  and  selec- 
tivities  of  Examples  1  and  2  with  those  of  Example 
7  (which  is  that  with  the  best  yield  among  the 
comparison  examples)  it  may  easily  be  calculated 
that  the  catalysts  obtained  from  the  precursors 
according  to  the  present  invention  achieve  a  sav- 
ing  of  from  140  to  448  tons  of  ethylene/year  and  a 

saving  of  1314  to  1533  tons  of  HCI/year  (for  a 
plant  which  produces  100,000  tons/year  of  di- 
chloroethane). 

Furthermore  a  quantity  of  alkali  of  from  1440  to 
1680  tons  per  year  is  saved  (expressed  as  NaOH 
at  100%).  Consequently,  environmental  pollution 
is  also  drastically  reduced. 

Table  1 

Alumina  characteristics  Ex.1  Ex.2  Ex.3  Ex.4  Ex.7  Ex.8  Ex.9  Ex.10 

Average  grain  size  (micron)  40  40  40  40  40  40  37.5  35 
Loss  in  weight  at  900°C(%)  8.48  8.48  8.48  8.48  8.48  8.48  6  90  3  5 
Surface  area  (mVg)  178  178  178  178  178  178  250  150 
Pore  volume  (ml/g)  0.4  0.4  0.4  0.4  0.4  0.4  0.3  0.6 
Average  pore  radius  (Angstrom)  34  34  34  34  34  34  24  80 
Precursor  preparation 
Solution  volume/pore  volume  ratio  0.75  0.9  1  1.2  0.75  0.75  0.75  0  75 
Impregnation  temp.  (°C)  25  25  25  25  25  120  25  25 
Drying  temp,  gradient  (°C/hour)  30  30  30  30  50  30  30  30 
Precursor  characteristics 
Copper  (metal)  (%  by  weight)  5 5 5 5 5 5 5 5  
H2O  content  (%  by  weight)  -1.4  -1.4  -1.4  -1.4  -1.3  -0.6  -1.4  -1 .4  
Degree  of  non-uniformity  of 

copper  distribution  (%)  ±2  ±6  ±9  ±13  ±8  ±28  ±10.5  ±12 
Catalyst  behavior 
Ethylene  conversion  99.8  99.25  98.6  95.5  99.0  94.7  98.1  97.0 
DCE  selectivity  98.5  98.0  97.0  97.5  97.8  96.4  95.0  97  9 
HCL  conversion  99.1  99.0  98.7  98.5  99.0  97.0  99.0  98.0 
DCE  selectivity  99.7  99.5  97.6  98.0  97.8  96.0  97.1  97.3 

35 
Claims 

1.  Process  for  the  preparation  of  a  catalyst 
precursor  constituted  by  porous  microspheroidal 
alumina  particles  impregnated  with  cupric  chlo- 
ride  with  a  cupric  chloride  content  of  from  3  to  7% 
by  weight  (expressed  in  term  of  copper  metal) 
wherein  the  copper  is  uniformly  distributed  over 
the  entire  surface  area  of  the  particle,  with  a  de- 
gree  of  non-uniformity  of  not  more  than  ±7%, 
said  process  comprising  the  operation  of: 
-  treating  by  heating  to  250  to  500°C  for  a  period 
of  from  1  to  25  hours  porous  microspheroidal  alu- 
mina  particles  having  the  following  characteris- 
tics:  average  diameter  of  from  30  to  50  microme- 
ters;  absence  of  particles  larger  than  100  to  110 
micrometers;  not  more  than  5  to  10%  of  the  parti- 
cles  smaller  than  20  micrometers;  loss  of  weight 
through  heating  to  900°C  greater  than  8%;  sur- 
face  area  from  120  to  220  m2/g;  pore  volume  from 
0.35  to  0.50  ml/g;  average  pore  radius  from  30  to 
38  Angstroms  (3  •  10-3-3,8  •  10-3  u.m) 
-  bringing  the  treated  particles  to  the  conditions 
of  a  fluid  bed  by  means  of  a  gas  maintained  at  a 
temperature  of  not  more  than  50°C; 
-  impregnating  the  particles  in  the  fluid  bed  with 
a  volume  of  from  0.7  to  0.9  times  the  total  pore 
volume  of  the  particles  of  an  aqueous  cupric 
chloride  solution  containing  from  16  to  60  g  of 
CuCI2per  100  ml  of  solution; 

-  at  the  end  of  the  impregnation,  heating  the 
fluidizing  gas  with  a  temperature  gradient  of 
from  5  to  40°C  degrees/hour  up  to  a  temperature 
of  140°C  and  maintaining  this  temperature  for  a 
period  of  from  0.5  to  15  hours  thereby  to  leave  in 
the  precursor  a  residual  content  of  the  added  im- 
pregnation  water  of  from  0.8  to  2%  by  weight  re- 
ferred  to  the  weight  of  the  catalyst  precursor. 
-  cooling  and  recovering  the  treated  particles. 

2.  Process  according  to  Claim  1,  characterised 
in  that  the  said  alumina  particles  have  the  follow- 
ing  characteristics: 
-  surface  area  from  140  to  200  m2/g; 
-  pore  volume  from  0.38  to  0.45  ml/g; 
-  average  pore  radius  of  34  to  35  Angstroms. 

3.  Process  for  the  preparation  of  dichloro- 
ethane  by  oxychlorination  of  ethylene,  character- 
ised  by  the  operation  of: 
-  loading  a  precursor  obtained  according  to  any 
one  of  Claims  1  or  2  into  a  vertical  cylindrical 
reactor; 
-  activating  the  said  precursor  while  in  the  state 
of  a  fluid  bed  by  fluidizing  the  bed  with  oxygen,  or 
a  gas  containing  oxygen,  at  a  temperature  of 
from  150  to  250°C  for  a  period  of  from  4  to  24 
hours; 
-  supplying  to  the  reactor  at  the  rate  required  for 
fluidization,  a  gaseous  flow  of  ethylene,  oxygen 
and  hydrogen  chloride  in  a  molar  ratio  of  from 
1.01  :0.08:2  to  1.1  :0.9:2,  regulating  the  speed  of 
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tes  mit  Sauerstoff  oder  einem  sauerstoffhaltigen 
Gas  bei  einerTemperatur  von  150  bis  250°C  wah- 
rend  eines  Zeitraums  von  4  bis  24  Stunden  ; 
-  Zufiihrung  eines  Gasstromes  aus  Ethylen, 

5  Sauerstoff  und  Chlorwasserstoff  in  einem  Moi- 
verha'ltnis  von  1,01:0,08:2  bis  1,1:0,9:2  in  den 
Reaktor  in  dem  zur  Fluidisierung  erforderlichen 
Ausmass,  wobei  die  Geschwindigkeit  des  Gas- 
stroms  in  den  Reaktor  auf  einem  Wert  von  8  bis 

w  12  cm/sec  eingestellt  und  bei  einer  Temperatur 
von  200  bis  260°C,  einem  Druck  von  2  bis  11  bar 
und  einer  Kontaktzeit  zwischen  Gas  und  aktivier- 
tem  Precursor  zwischen  25  und  45  sec  gearbeitet 
wird; 

15  -  Gewinnung  des  Dichlorethans  aus  dem  den 
Reaktor  verlassenden  Gas. 

Revendications 

20  1.  Procede  pour  la  preparation  d'un  curseurde 
catalyseur  constitue  par  des  particules  d'alumine 
microspheroTdales  poreuses  impregnees  de 
chlorure  cuivrique,  avec  une  teneur  en  chlorure 
cuivrique  de  3  a  7%  en  poids  (exprimee  en  cuivre 

25  metallique),  dans  lequel  le  cuivre  est  uniforme- 
ment  reparti  sur  la  totalite  de  la  superficie  de  la 
particule,  avec  un  degre  de  non  uniformite  ne  de- 
passant  pas  +  ou  -7%,  ce  procede  comprenant 
les  operations  consistant  a: 

30 
-  traiter  par  chauffage  entre  250  et  500°C  pen- 
dant  un  temps  de  1  a  25  heures  des  particules 
d'alumine  microspheroTdales  poreuses  ayant  les 
caracteristiques  suivantes:  diametre  moyen  de  30 

35  a  50  microns;  absence  de  particules  de  plus  de 
100  a  110  microns;  pas  plus  de  5  a  10%  de  parti- 
cules  inferieures  a  20  microns;  perte  de  poids  par 
chauffage  a  900°C  superieure  a  8%;  surface  spe- 
cifique  de  120  a  220m2/g;  volume  des  pores  de 

40  0,30  a  0,50  ml/g;  rayon  moyen  des  pores  de  30  a 
38  Angstroms  (3  •  10-3-3,8  •  10-3  ^m); 
-  amener  les  particules  traitees  dans  les  condi- 
tions  d'un  lit  f  luidise  au  moyen  d'un  gaz  maintenu 
a  une  temperature  ne  depassant  pas  50°C; 

45  -  impregner  les  particules  du  lit  fluidise  d'un  vo- 
lume  de  0,7  a  0,9  fois  le  volume  total  des  pores 
des  particules,  d'une  solution  aqueuse  de  chloru- 
re  cuivrique  contenant  de  16  a  60  g  de  CuCI2  pour 
100  ml  de  solution; 

50  -  a  la  fin  de  ('impregnation,  chauffer  le  gaz  de 
fluidisation  avec  un  gradient  de  temperature  de  5 
a  40°C/heure,  jusqu'a  une  temperature  de  140°C 
et  maintenir  cette  temperature  pendant  un  temps 
allantdeO,5a  15  heures,  defapon  a  laisserdansle 

55  precurseur  une  teneur  residuelle  en  eau  d'impre- 
gnation  ajoutee  de  0,8  a  2%  en  poids  par  rapport 
au  poids  du  precurseur  de  catalyseur; 
-  ref  roidir  et  recueillir  les  particules  traitees. 

60  2.  Procede  selon  la  revendication  1,  caracteri- 
se  en  ce  que  lesdites  particules  d'alumine  ont  les 
caracteristiques  suivantes: 
-  su  rf  ace  specif  iquede  140  a  200  m2/g; 
-  volume  des  pores  de  0,38  a  0,45  ml/g; 

65  -  rayon  moyen  des  pores  de  34  a  35  Angstroms. 

the  gaseous  flow  in  the  reactor  to  a  value  of  from 
8  to  12  cm/sec,  and  operating  at  a  temperature  of 
from  200  to  260°C,  at  a  pressure  of  from  2  to  11 
bars  and  with  a  contact  time  between  the  gas  and 
the  activated  precursor  of  from  25  to  45  seconds; 
-  recovering  the  dichloroethane  from  the  gas 
leaving  the  reactor. 

Patentanspriiche 

1.  Verfahren  zur  Herstellung  eines  Katalysa- 
tor-Precursors,  der  besteht  aus  porosen,  mikro- 
kugeligen  Aluminiumoxid-Teilchen,  die  mit  Kup- 
fer(ll)chlorid  in  einem  Ausmass  von  3  bis  7 
Gew.-%  (ausgedriickt  als  metallisches  Kupfer) 
impragniert  sind,  wobei  das  Kupfer  auf  der  ge- 
samten  Teilchenoberflache  gleichformig  verteilt 
ist  und  das  Ausmass  der  Nichtgleichmassigkeit 
nicht  mehr  als  ±7%  betragt,  welches  Verfahren 
folgende  Schritte  umfasst: 
-  Warmebehandlung  bei  250°C  bis  500°C  wah- 
rend  eines  Zeitraums  von  1  bis  25  h  von  porosen, 
mikrokugeligen  Aluminiumoxidteilchen  mit  fol- 
genden  Eigenschaften:  mittlerer  Durchmesser 
von  30  bis  50  u.m;  Fehlen  von  grosseren  Teilchen 
als  100  bis  110u.m;  nicht  mehr  als  5  bis  10%  der 
Teilchen  kleiner  als  20  u.m;  Gewichtsverlust  beim 
Erhitzen  auf  900°C  mehr  als  8%;  Oberflache  von 
120  bis  220m2/g;  Porenvolumen  0,35  bis 
0,50  ml/g;  mittlerer  Porenradius  von  30  bis  38 
Angstrom  (3  •  10-3-3,8  •  10-3  u.m); 
-  Versetzen  der  behandelten  Teilchen  in  die  Be- 
dingungen  eines  Wirbelbettes  mit  Hilfe  eines  auf 
einer  Temperatur  von  nicht  mehr  als  50°C  gehal- 
tenen  Gases; 
-  Impragnierung  der  Teilchen  in  dem  Wirbelbett 
mit  dem  0,7-  bis  0,9fachen  Volumen  des  gesam- 
ten  Porenvolumens  der  Teilchen  einer  wasseri- 
gen  Cuprichloridlosung,  die  16  bis  60  g  CuCI2  pro 
100  ml  Losung  enthalt; 
-  Erhitzen  des  Fluidisierungsgases  mit  einem 
Temperaturgradienten  von  5  bis  40°C/h  bis  zu 
einer  Temperatur  von  140°Cam  Ende  der  Imprag- 
nierung  und  Aufrechthaltung  dieser  Temperatur 
wahrend  eines  Zeitraums  von  0,5  bis  15  Stunden, 
um  in  dem  Precursor  einen  Restgehalt  an  zuge- 
setztem  Impragnationswasser  von  0,8  bis  2 
Gew.-%,  bezogen  auf  das  Gewicht  des  Katalysa- 
torprecursors,  zu  belassen; 
-  Abkuhlen  und  Gewinnung  der  behandelten 
Teilchen. 

2.  Verfahren  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dass  die  genannten  Aluminium- 
oxidteilchen  die  folgenden  Eigenschaften  haben: 
-  Oberflache  140  bis  200  mVg; 
-  Porenvolumen  0,38  bis  0,45  ml/g; 
-  mittlerer  Porenradius  34  bis  35  Angstrom. 

3.  Verfahren  zur  Herstellung  von  Dichlorethan 
durch  Oxychlorierung  von  Ethylen,  gekennzeich- 
net  durch  folgende  Schritte: 
-  Einbringen  eines  nach  einem  der  Anspriiche  1 
oder  2  erhaltenen  Precursors  in  einen  vertikalen 
zylindrischen  Reaktor; 
-  Aktivierung  dieses  Precursors  im  Zustand 
eines  Wirbelbettes  durch  Fluidisierung  des  Bet- 
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3.  Precede  de  preparation  de  dichlorethane 
par  oxychloration  d'ethylene,  caracterise  par  les 
operations  consistant  a: 
-  charger  un  precurseur  obtenu  conformement  a 
1'une  quelconque  des  revendications  1  ou  2  dans 
un  reacteurcylindrique  vertical; 
-  activer  ledit  precurseur  alors  qu'il  est  a  I'etat  de 
lit  fluidise  par  fluidisation  du  lit  avec  de  I'oxygene 
ou  un  gaz  contenant  de  I'oxygene,  a  une  tempe- 
rature  de  150  a  250°C  pendant  un  temps  allant  de 
4a24heures; 

-  introduire  dans  le  reacteur  a  un  debit  suffisant 
pour  la  fluidisation,  un  courant  gazeux  d'ethyle- 
ne,  d'oxygene  et  de  chlorure  d'hydrogene  selon 
un  rapport  molaire  de  1,01  :0,8:2  a  1,1  :0,9:2,  re- 
guler  la  vitesse  du  courant  gazeux  dans  le  reac- 
teur  a  unevaleurde8a  12cm/s,  ettravaillera  une 
temperature  de  200  a  260°C  sous  une  pression  de 
2  a  1  1  bars  et  avec  un  temps  de  contact  entre  le 
gaz  et  le  precurseur  active  de  25  a  45  secondes; 
-  separer  le  dichlorethane  du  gaz  sortant  du  re- 
acteur. 
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