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Description 

The  present  invention  relates  to  the  preparation  of  a  shapable  dough  comprising  a  silica  source  and  a  crys- 
talline  aluminosilicate  source,  to  a  process  for  preparing  crystalline  aluminosilicate  extrudates,  to  extrudates 

5  containing  crystalline  aluminosilicates,  to  the  preparation  of  calcined  extrudates  containing  crystalline  alumi- 
nosilicates  and  to  the  use  of  such  extrudates  as  catalyst  carriers  or  as  catalysts. 

It  is  well  known  in  the  art  that  aluminosilicate  zeolites  can  be  composited  with  a  matrix  or  a  binder  material 
in  order  to  impart  strength  thereto.  Alumina  is  a  well-known  and  cheap  binder  material  and  is  often  used  in 
commercially  developed  zeolite  systems.  It  appears,  as  acknowledged  in  EP-A-0167324,  that  it  is  much  more 

10  difficult  to  use  silica  as  binder  for  aluminosilicate  zeolites  if  one  is  to  take  advantage  of  the  inherent  properties 
of  silica  as  a  catalyst  (co)carrier  beyond  the  techniques  of  filling  or  pelletising. 

In  said  European  patent  specification  it  is  described  that  both  silica  and  mixtures  of  silica  and  aluminosi- 
licate  zeolites  can  be  extruded  when  using  an  alkali  metal  compound  such  as  sodium  hydroxide  or  sodium  car- 
bonate  in  a  total  solids  content  of  from  25%  to  75%  by  weight,  the  alkali  compound  being  added  in  an  amount 

15  of  from  0.25  to  10%  by  weight  on  a  dry  basis,  based  on  total  solids  content  of  the  mixture.  The  crush  strength 
of  materials  thus  extruded  appears  to  have  increased  substantially. 

The  choice  of  an  alkali  compound  as  extrusion  aid  is  rather  specific  in  that  it  is  stated  emphatically  in  said 
European  patent  specification  that  ammonium  hydroxide  is  not  effective  but  that  more  basic  quaternary  am- 
monium  hydroxides  can  be  used  although  they  are  not  preferred  because  of  a  tendency  to  produce  thixotropic 

20  masses  which  are  difficult  to  extrude  as  well  as  the  fact  that  they  are  relatively  expensive. 
It  appears,  however,  that  the  use  of  an  alkali  compound  as  extrusion  aid  for  aluminosilicate  zeolite  con- 

taining  systems  has  a  severe  drawback  in  that  it  substantially  damages  the  crystallinity  of  crystalline  alumi- 
nosilicate  zeolites  having  a  relatively  high  silica-alumina  molar  ratio.  This  holds  both  for  crystalline  aluminosi- 
licate  zeolites  prepared  as  such  or  which  have  been  subjected  to  one  or  more  dealumination  procedures  known 

25  to  those  skilled  in  the  art. 
It  has  now  surprisingly  been  found  that  a  certain  class  of  alkanolamines  can  be  suitably  applied  to  produce 

extrudates  containing  silica  and  dealuminated  aluminosilicate  zeolites  wherein  the  aluminosilicate  zeolites 
have  retained  no  less  than  90%  of  their  initial  crystallinity  which  renders  such  extrudates  particularly  attractive 
for  the  production  of  various  types  of,  inter  alia,  hydroprocessing  catalysts. 

30  The  present  invention  thus  relates  to  a  process  for  preparing  a  shapable  dough  which  comprises  mixing 
and  kneading  a  silica  source,  a  dealuminated  aluminosilicate  zeolite  source,  water  and  a  trialkanolamine  con- 
taining  at  least  two  carbon  atoms  per  alkanolamine  moiety. 

The  invention  further  relates  to  a  process  for  the  preparation  of  extrudates  containing  silica  and  a  dealu- 
minated  aluminosilicate  zeolite  which  comprises  mixing  and  kneading  a  silica  source,  a  dealuminated  alumi- 

35  nosilicate  zeolite  source  as  defined  hereinafter,  water  and  a  trialkanolamine  containing  at  least  two  carbon 
atoms  per  alkanolamine  moiety  and  extruding  the  mixture.  The  extrudates  thus  produced  have  retained  at  least 
90%  of  their  initial  crystallinity  and  moreover,  the  extrusion  process  can  be  carried  out  very  smoothly. 

The  invention  further  relates  to  a  process  for  preparing  calcined  extrudates  containing  silica  and  a  deal- 
uminated  aluminosilicate  zeolite  which  comprises  extruding  a  shapable  dough  into  extrudates  containing  silica 

40  and  a  dealuminated  aluminosilicate  zeolite  and  calcining  the  extrudates  obtained  to  a  final  temperature  of  be- 
tween  300  °C  and  1000  °C,  and  to  calcined  extrudates  thus  obtained. 

The  trialkanolamines  to  be  used  in  the  preparation  of  the  shapable  dough  and  the  extrudates  formed  there- 
from  have  at  least  two  carbon  atoms  in  the  respective  alkanolamine  moieties.  Preference  is  given  to  the  use 
of  trialkanolamines  containing  up  to  five  carbon  atoms  in  the  respective  alkanolamine  moieties.  It  is  advanta- 

45  geous  to  use  trialkanolamines  having  the  same  number  of  carbon  atoms  in  alkanolamine  moiety;  in  particular 
the  use  of  triethanolamine  is  preferred. 

It  has  been  found  that  the  use  of  monoethanolamine,  which  is  the  preferred  extrusion  aid  for  the  prepa- 
ration  of  silica-alumina  extrudates  as  described  in  EP-A-313163,  is  not  suitable  at  all  in  the  extrusion  of  shap- 
able  doughs  comprising  such  compound  together  with  silica  and  a  dealuminated  aluminosilicate  zeolite  since 

50  nearly  half  of  the  initial  crystallinity  of  the  dealuminated  aluminosilicate  zeolite  is  destroyed. 
The  trialkanolamines  to  be  used  in  the  process  according  to  the  present  invention  are  suitably  present  in 

the  shapable  dough  in  an  amount  of  from  0.5  to  40%  by  weight  calculated  on  the  total  solids  content  of  the 
mixture.  Preferably,  the  trialkanolamines  are  present  in  amounts  between  1  and  35%  by  weight,  in  particular 
between  1  and  10%  by  weight,  calculated  on  the  total  solids  content  of  the  mixture.  It  should  be  noted  that 

55  compounds  capable  of  releasing  a  trialkanolamine  (as  defined  hereinbefore)  during  the  preparation  of  the 
dough  and/or  the  subsequent  extrusion  are  also  contemplated  within  the  scope  of  the  present  invention. 

The  total  solids  content  of  the  mixture  comprising  a  silica  source,  a  dealuminated  aluminosilicate  zeolite, 
water  and  a  trialkanolamine  as  defined  hereinbefore  is  suitably  between  25  and  75%  by  weight,  preferably  be- 

2 



EP  0  494  470  B1 

tween  25  and  65%  by  weight,  more  preferably  between  30  and  65%  by  weight,  in  order  to  obtain  a  smoothly 
extrudable  mixture. 

Dealuminated  aluminosilicate  zeolites  which  will  be  transferred  into  extrudates  using  the  process  accord- 
5  ing  to  the  present  invention  are  defined  for  the  purpose  of  this  invention  as  aluminosilicate  zeolites  having  an 

average  pore  diameter  of  at  least  0.7nm  (7  A)  and  a  silica-alumina  molar  ratio  of  at  least  18.5.  Preferably,  the 
dealuminated  aluminosilicate  zeolites  have  an  average  pore  diameter  of  at  least  0.8nm  (8  A)  and  a  silica-alu- 
mina  molar  ratio  of  at  least  20.  Dealuminated  forms  of  zeolite  Y  are  of  particular  interest  since  they  find  appli- 
cation  in  many  (hydro)conversion  processes. 

10  As  already  referred  to  hereinabove  aluminosilicates  which  have  been  prepared  with  higher  than  normal 
silica-alumina  ratios  can  also  be  suitably  applied  in  the  process  according  to  the  present  invention.  Examples 
of  dealumination  techniques  comprise  inter  alia  the  use  of  acid  extraction,  the  use  of  silicon  halides  or  other 
suitable  chemical  treating  agents,  chelates  as  well  as  the  use  of  chlorine  or  chlorine-containing  gases  at  high 
temperatures.  Good  results  have  been  obtained  using  materials  which  have  been  subjected  to  one  or  more 

15  acid-leaching  procedures,  but  other  techniques  can  be  applied  as  well. 
The  source  of  silica  to  be  used  in  the  preparation  of  extrudates  in  accordance  with  the  present  invention 

is  not  critical  and  any  suitable  source  of  silica  can  be  used.  Examples  of  suitable,  commercially  available  silicas 
comprise  Ludox  AS40  (Du  Pont)  and  Hi-Sil  233  (PPG  Industries). 

To  improve  the  flux  properties  in  the  extruder  the  mixture  may  also  comprise  a  polyelectrolyte,  such  as 
20  Nalco  7879  (obtainable  from  Nalco).  The  mixture  (with  or  without  polyelectrolyte)  can  readily  be  extruded  e.g. 

over  the  metal  die-plate  of  a  Bonnot-extruder.  Cylindrical  extrudates  can  suitably  be  prepared,  but  other  shapes 
can  be  prepared  as  well,  such  as  trilobes  and  quadrulobes.  Reference  is  made  in  this  respect  to  US  patent 
specification  4,028,227. 

It  is  possible  to  admix  prior  to  extrusion  small  amounts  of  one  or  more  inorganic  oxides  to  the  composition 
25  to  be  extruded.  The  incorporation  of  such  inorganic  oxides  is  particularly  useful  when  such  oxides  impart  (ad- 

ditional)  catalytic  activity  to  the  system  containing  such  oxides. 
The  extrudates  according  to  the  present  invention  can  be  suitably  applied  as  catalyst  carriers  or  as  cata- 

lysts.  When  applied  as  catalysts  the  catalytic  activity  is  primarily  secured  by  the  presence  of  one  or  more  metals 
and/or  metal  compounds  from  Group  VI  and/or  Group  VIII  of  the  Periodic  Table  of  the  Elements.  The  choice 

30  of  the  metal(s)  and/or  metal  compounds  depends  primarily  on  the  envisaged  duty  of  the  catalysts  and  are 
known  to  those  skilled  in  the  art. 

Suitably,  the  extrudates  according  to  the  present  invention  can  be  used  as  catalysts  or  catalyst  carriers 
in  (hydro)conversion  processes  such  as  hydrogenation,  dehydrogenation,  hydrocracking,  isomerisation,  poly- 
merisation,  reforming  and  catalytic  cracking,  in  particular  in  hydrogenation  or  hydrocracking  processes. 

35  When  the  extrudates  according  to  the  present  invention  are  to  be  used  in  hydrogenation  processes  they 
suitably  contain  at  least  one  metal  or  metal  compound  of  Group  VIII,  suitably  nickel,  cobalt,  ruthenium,  rhodium, 
palladium,  osmium,  iridium  and  platinum.  Particularly  preferred  are  platinum  and  palladium,  preferably  when 
used  together.  The  amount  of  Group  VIII  metal(s)  or  metal  compounds  suitably  ranges  between  0.05  and  10% 
by  weight,  calculated  as  metal  on  dealuminated  aluminosilicate  zeolite  and  silica.  Preferred  amounts  are  be- 

40  tween  0.2  and  5  %  by  weight,  calculated  as  metal  on  dealuminated  aluminosilicate  zeolite  and  silica.  When 
two  noble  metals  are  applied,  the  amount  of  the  two  metals  normally  ranges  between  0.5  and  3%  by  weight, 
calculated  as  metal  on  dealuminated  aluminosilicate  zeolite  and  silica.  When  platinum  and  palladium  are  used 
as  the  noble  metals  normally  a  platinum/palladium  molar  ratio  of  0.25-0.75  is  applied. 

When  the  extrudates  according  to  the  present  invention  are  to  be  used  in  hydrocracking  duty  they  suitably 
45  contain  at  least  one  metal  or  metal  compound  from  Group  VI  of  the  Periodic  Table  of  the  Elements  and/or  at 

least  one  metal  or  metal  compound  of  Group  VIII  of  the  Periodic  Table  of  the  Elements.  Preference  is  given  to 
the  use  of  molybdenum  and  tungsten  as  Group  VI  metals  and  of  nickel  and  cobalt  as  Group  VIII  metals.  Pre- 
ferred  metal  combinations  comprise  nickel  and  molybdenum  and/or  tungsten  as  well  as  cobalt  and  molybdenum 
and/or  tungsten.  The  amount  of  Group  VI  and/or  Group  VIII  metal(s)  suitably  ranges  between  1  and  25%  by 

so  weight,  calculated  as  metal  on  dealuminated  aluminosilicate  zeolite  and  silica.  Preferred  amounts  are  between 
1  and  15%  by  weight  for  Group  VI  metals  and  between  5  and  25%  by  weight  of  Group  VIII  metals,  calculated 
as  metal  on  dealuminated  aluminosilicate  zeolite  and  silica. 

The  metal(s)  (compound)(s))  to  be  present  in  the  catalysts  based  on  extrudates  produced  in  accordance 
with  the  present  invention  can  be  suitably  incorporated  into  the  extrudates  by  methods  known  in  the  art  such 

55  as  impregnation  or  ion-exchange  techniques.  Both  wet  and  dry  impregnation  techniques  can  be  suitably  ap- 
plied.  Normally,  the  loaded  extrudates  will  be  subjected  to  a  drying  treatment  to  remove  solvent  still  present. 
Suitable  drying  temperatures  range  from  ambient  temperature  to  about  200  °C,  preferably  between  50  °C  and 
125  °C,  fora  period  between  1  and  24  hours.  If  desired,  the  loaded  extrudates  may  be  subjected  to  a  calcining 
treatment  which  is  suitably  carried  out  at  a  temperature  range  between  300  °C  and  1000°C,  preferably  between 
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400  °C  and  850  °C. 
The  reaction  conditions  of  the  various  (hydro)conversion  processes  are  known  to  those  skilled  in  the  art. 

When  the  loaded  extrudates  are  to  be  used  in  hydrogenation  processes  such  processes  are  suitably  carried 
5  out  at  a  temperature  between  150  °C  and  450  °C,  in  particular  between  250  °C  and  400  °C,  and  preferably 

between  225  °C  and  300  °C  and  at  a  pressure  between  20  and  1  50  bar,  in  particular  between  30  and  1  00  bar, 
preferably  between  40  and  90  bar.  Space  velocities  between  0.05  and  10  kg/l/h  can  be  suitably  applied,  pref- 
erence  being  given  to  space  velocities  between  0.1  and  5  kg/l/h.  Hydrogen/feedstock  ratios  (Nl/kg)  between 
200  and  2000  can  be  suitably  applied,  preferably  between  400  and  1500. 

10  Normally,  a  hydrogenation  process  using  a  catalyst  based  on  an  extrudate  according  to  the  present  in- 
vention  will  be  carried  out  under  conditions  which  allow  substantial  hydrogenation  of  the  feedstock,  say  at  least 
70%  of  the  total  amount  of  components  capable  of  being  hydrogenated.  It  is  preferred  to  carry  out  the  hydro- 
genation  process  under  conditions  which  allow  at  least  80%  conversion  by  hydrogenation  of  the  hydrogenat- 
able  components.  By  a  proper  choice  of  temperature  and  pressure  more  than  90%  of  the  hydrogenatable  com- 

15  ponents  can  be  hydrogenated. 
The  extrudates  according  to  the  present  invention  can  be  suitably  used  to  hydrogenate  kerosene  and/or 

cycle  oils.  Kerosenes  which  can  be  advantageously  applied  comprise  straight  run  kerosenes  having  a  boiling 
range  between  130  °C  and  275  °C  as  well  as  hydrotreated  kerosenes.  Also  so-called  cycle  oils,  normally  ob- 
tained  from  catalytic  cracking  operations  can  be  suitably  applied  as  feedstocks.  Light  cycle  oils,  medium  cycle 

20  oils  as  well  as  heavy  cycle  oils  can  be  processed  advantageously.  It  is  also  possible  to  hydrogenate  process 
streams  obtainable  from  hydrocracking  operations.  Both  distillate  fractions  and  bottom  streams  can  be  suitably 
hydrogenated. 

Depending  on  the  sulphur  and  nitrogen  levels  of  the  feedstock(s)  and  the  (hydro)conversion  process  con- 
templated  it  may  be  advantageous  to  subject  the  feedstocks  to  one  or  more  pre-treatments  to  reduce  the  levels 

25  of  sulphur  and  nitrogen  accordingly.  In  the  case  of  hydrogenation  being  the  process  envisaged  it  has  been 
found  that  feedstocks  containing  up  to  1000  parts  per  million  by  weight  of  sulphur  and  up  to  200  parts  per  million 
by  weight  of  nitrogen  can  be  processed  adequately.  The  pre-treatment  which  can  be  applied  is  suitably  a  con- 
ventional  hydrotreatment.  Such  treatments  are  normally  carried  out  at  a  temperature  between  200  °C  and  375 
°C  and  at  a  pressure  between  40  and  100  bar  using  a  catalyst  containing  Group  VI  and/or  Group  VIII  metal 

30  compounds  on  an  amorphous  carrier  such  as  alumina,  silica  or  silica-alumina. 
As  hydrogen  source  use  can  be  made  of  pure  hydrogen  or  of  hydrogen-containing  mixtures,  for  instance 

the  gases  produced  in  catalytic  reforming  processes. 
The  invention  will  now  be  illustrated  by  means  of  the  following  Examples. 

35  EXAMPLE  I 

A  mixture  was  prepared  having  the  following  composition  : 

dealuminated  z e o l i t e   Y  ( s i l i c a -   alumina  ra t io   35.9)  75  g 
40 

Ludox  AS40,  comprising  39.4  %wt  of  so l id   s i l i c a   104.7  g 

t r i e t h a n o l a m i n e   10  g 

l iqu id   f l o c c u l a t i n g   agent  (ex  Nalco)  2  g 

45 
The  mixture  was  prepared  by  mixing  the  dealuminated  zeolite  Y  with  the  mixture  of  Ludox  and  triethano- 

lamine  which  had  been  kneaded  for  40  minutes  using  a  peristaltic  pump.  The  flocculating  agent  was  then  added 
to  t  he  mixture  which  was  then  kneaded  for  anot  her  1  5  m  inutes.  The  total  kneaded  mixture  was  extruded  wit  hout 
any  difficulty.  The  extrudates  obtained  (1.6  mm)  were  dried  at  115  °C  for  a  period  of  3  hours  and  then  calcined 

so  at  500  °C  for  a  period  of  2  hours. 
It  was  found  that  mass  loss  did  not  occur  and  that  the  crystallinity  of  the  dealuminated  zeolite  Y  present 

in  the  extrudates  amounted  to  97%  of  the  crystallinity  of  the  dealuminated  zeolite  Y  prior  to  extrusion  according 
to  the  present  invention. 

55  COMPARATIVE  EXAMPLE  A 

The  process  as  described  in  Example  I  was  repeated  but  using  monoethanolamine  as  extrusion  agent. 
Although  again  no  mass  loss  was  observed  it  appeared  that  the  crystallinity  of  the  dealuminated  zeolite  pres- 
ent  in  the  extrudates  amounted  to  only  57%  of  the  crystallinity  of  the  dealuminated  zeolite  Y  prior  to  extrusion. 

75  g 
104.7  g 
10  g 

2  g 

4 
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COMPARATIVE  EXAMPLE  B 

The  process  as  described  in  the  previous  Example  was  repeated  but  using  tetrabutyl  ammonium  hydroxide 
5  as  extrusion  agent.  A  mass  loss  of  no  less  than  50%  by  weight  was  observed  and  the  crystallinity  of  the  deal- 

uminated  zeolite  present  in  the  extrudates  amounted  to  only  28%  of  the  crystallinity  of  the  dealuminated  zeolite 
prior  to  extrusion. 

EXAMPLE  II 
10 

Extrudates  containing  60%  by  weight  of  a  dealuminated  zeolite  Y  (silica-alumina  ratio  35.9)  and  40%  by 
weight  of  silica  were  prepared  by  kneading  the  appropriate  amounts  of  dealuminated  zeolite  Y,  trialkanolamine 
and  Ludox  AS40  in  the  presence  of  Nalco  7879  (1%  by  weight)  and  extruding  the  resulting  paste  in  a  Hoake 
Rheocard  extruder.  The  extrudates  were  dried  at  115  °C  for  a  period  of  3  hours  and  subjected  to  calcination 

15  at  800  °C  for  2  hours. 
The  extrudates  thus  obtained  were  impregnated  with  a  solution  of  H2PtCI6  (to  provide  0.3%  by  weight  of 

Pt)  and  of  H2PdCI4  (to  provide  0.5%  by  weight  of  Pd)  using  the  incipient  wetness  technique.  The  impregnated 
catalysts  were  calcined  at  a  temperature  of  300  °C  for  a  period  of  2  hours.  The  bulk  crushing  strength  of  the 
ready  catalyst  was  1  .40  M  Pa  which  is  more  than  sufficient  from  a  performance  point  of  view. 

20  The  catalysts  were  tested  in  the  hydrogenation  of  a  hydrotreated  cycle  oil  containing  273  mmoles  mono- 
aromatics/1  00  grammes  feed  and  containing  also  112  parts  per  million  of  sulphur  and  76  parts  per  million  of 
nitrogen.  Prior  to  use  the  catalyst  had  been  reduced  at  a  temperature  of  400  °C  for  a  period  of  16  hours. 

The  hydrogenation  was  carried  out  using  full  extrudates  diluted  with  silicon  carbide  particles  (1  :4)  at  a  hy- 
drogen  partial  pressure  of  48.9  bar  and  at  a  weighted  hourly  space  velocity  of  2  kg/l.cat/h.  After  93  hours  of 

25  operation  at  a  temperature  of  288  °C  followed  by  24  hours  at  299  °C  the  monoaromatics  level  amounted  to 
31.7  mmoles  monoaromatics/1  00  grammes  feed  which  constitutes  a  reduction  of  88.5%.  The  sulphur  level  had 
been  reduced  to  14  parts  per  million  by  weight. 

30  Claims 

1.  Process  for  preparing  a  shapable  dough  which  comprises  mixing  and  kneading  a  silica  source,  a  dealu- 
minated  aluminosilicate  source,  water  and  a  trialkanolamine  containing  at  least  two  carbon  atoms  per  al- 
kanolamine  moiety. 

35 
2.  Process  according  to  claim  1  wherein  a  mixture  is  used  having  a  total  solids  content  of  from  25  to  75% 

by  weight,  the  trialkanolamine  being  present  in  an  amount  of  from  0.5  to  40%  by  weight  on  the  total  solids 
content  of  the  mixture. 

40  3.  Process  according  to  claim  2  wherein  the  trialkanolamine  is  present  in  an  amount  between  1  and  35%  by 
weight,  preferably  between  1  and  10%  by  weight  on  the  total  solids  content  of  the  mixture. 

4.  Process  according  to  one  or  more  of  the  preceding  claims  wherein  use  is  made  of  a  trialkanolamine  having 
the  same  number  of  carbon  atoms  in  each  alkanolamine  moiety,  in  particular  of  triethanolamine. 

45 5.  Process  according  to  one  or  more  of  the  preceding  claims  wherein  use  is  made  of  a  dealuminated  alumi- 
nosilicate  zeolite  having  an  average  pore  diameter  of  at  least  0.7nm  (7  A)  and  a  silica-alumina  molar  ratio 
of  at  least  18.5. 

6.  A  shapable  dough  whenever  produced  in  accordance  with  one  or  more  of  the  preceding  claims. 
50 

7.  Process  for  preparing  crystalline  aluminosilicate  extrudates  from  a  shapable  dough  which  comprises  mix- 
ing  and  kneading  a  silica  source,  a  dealuminated  aluminosilicate  zeolite  source,  water  and  a  trialkanola- 
mine  containing  at  least  two  carbon  atoms  per  alkanolamine  group  to  obtain  a  mixture  having  a  total  solids 
content  of  from  25  to  75%  by  weight,  the  trialkanolamine  being  present  in  an  amount  of  from  0.5  to  40% 

55  by  weight  on  the  total  solids  content  of  the  mixture  and  extruding  the  mixture. 

8.  Process  according  to  claim  7  wherein  a  shapable  dough  is  used  containing  of  from  25  to  65%  by  weight 
of  total  solids,  between  1  and  35%  by  weight  on  total  solids  content  of  the  mixture  of  a  trialkanolamine, 
preferably  a  trialkanolamine  having  the  same  number  of  carbon  atoms  in  each  trialkanolamine  moiety. 

5 
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9.  Process  according  to  claim  7  and/or  8  wherein  the  extrudates  obtained  are  dried,  preferably  at  a  temper- 
ature  in  the  range  between  50  °C  and  125  °C,  for  a  period  between  1  and  24  hours. 

10.  Extrudates  whenever  prepared  according  to  a  process  as  claimed  in  one  or  more  of  claims  7-9 .  

11.  Use  of  extrudates  according  to  claim  10,  for  the  catalytic  (hydro)conversion  of  hydrocarbonaceous  feed- 
stocks. 

12.  Process  for  the  catalytic  (hydro)conversion  of  hydrocarbonaceous  feedstocks  wherein  hydrocarbona- 
ceous  feedstocks  are  contacted  with  hydrogen  in  the  presence  of  a  catalyst  based  on  extrudates  accord- 
ing  to  claim  10  comprising  at  least  a  metal  of  Group  VIII,  preferably  platinum  and/or  palladium. 

13.  Process  according  to  claim  12  wherein  the  hydrogenation  is  carried  out  at  a  temperature  between  150 
°C  and  450  °C,  preferably  at  a  temperature  between  250  °C  and  400  °C  and  in  particular  at  a  temperature 
between  225  °C  and  300  °C. 

14.  Process  according  to  claim  12  and/or  13  wherein  the  hydrogenation  is  carried  out  using  kerosene  and/or 
a  cycle  oil  as  feedstock. 

Patentanspruche 

1.  Verfahren  zurHerstellung  einesformbaren  Teigs,  umfassend  das  Vermischen  und  Durchkneten  von  einer 
Siliziumoxidquelle,  von  einer  dealuminierten  Aluminosilikatquelle,  von  Wasser  und  von  einem  Trialkano- 
lamin,  das  mindestens  zwei  Kohlenstoffatome  pro  Alkanolaminmolekulteil  enthalt. 

2.  Verfahren  gemali  Anspruch  1,  in  dem  eine  Mischung  verwendet  wird,  die  einen  Gesamtfeststoffgehalt 
von  25  bis  75  Gew%  aufweist,  wobei  das  Trialkanolamin  in  einer  Menge  von  0,5  bis  40  Gew%,  bezogen 
auf  den  Gesamtfeststoffgehalt  des  Gemischs,  vorliegt. 

3.  Verfahren  gemali  Anspruch  2,  in  dem  das  Trialkanolamin  in  einer  Menge  zwischen  1  und  35  Gew%,  vor- 
zugsweise  zwischen  1  und  10  Gew%,  bezogen  auf  den  Gesamtfeststoffgehalt  des  Gemischs,  vorliegt. 

4.  Verfahren  gemali  einem  oder  mehreren  der  vorhergehenden  Anspruche,  in  dem  ein  Trialkanolamin,  ins- 
besondere  ein  Triethanolamin,  verwendet  wird,  das  in  jedem  Alkanolaminmolekulteil  die  gleiche  Anzahl 
Kohlenstoffatome  aufweist. 

5.  Verfahren  gemali  einem  oder  mehreren  der  vorhergehenden  Anspruche,  in  dem  ein  dealuminierter  Alu- 
minosilikat-Zeolith  verwendet  wird,  der  einen  durchschnittlichen  Porendurchmesser  von  mindestens  0,7 
nm  (7  A)  und  ein  molares  Siliziumoxid-Aluminiumoxid-Verhaltnis  von  mindestens  18,5  aufweist. 

6.  Formbarer  Teig,  der  nach  einem  oder  mehreren  der  vorhergehenden  Anspruche  hergestellt  wurde. 

7.  Verfahren  zur  Herstellung  von  kristallinen  Aluminosilikatextrudaten  aus  einem  formbaren  Teig,  umfassend 
das  Vermischen  und  Durchkneten  von  einer  Siliziumoxidquelle,  von  einer  dealuminierten  Aluminosilikat- 
Zeolithquelle,  von  Wasser  und  von  einem  Trialkanolamin,  das  mindestens  zwei  Kohlenstoffatome  pro  Al- 
kanolaminmolekulteil  enthalt,  urn  ein  Gemisch  zu  erhalten,  das  einen  Gesamtfeststoffgehalt  von  25  bis 
75  Gew%  aufweist,  wobei  das  Trialkanolamin  in  einer  Menge  von  0,5  bis  40  Gew%,  bezogen  auf  den  Ge- 
samtfeststoffgehalt  des  Gemischs,  vorliegt,  und  das  Extrudieren  des  Gemischs. 

8.  Verfahren  gemali  Anspruch  7,  in  dem  ein  formbarer  Teig  verwendet  wird,  enthaltend  25  bis  65  Gew%  an 
Gesamtfeststoffen  und  zwischen  1  und  35  Gew%,  bezogen  auf  den  Gesamtfeststoffgehalt  des  Gemischs, 
eines  Trialkanolamins,  vorzugsweise  eines  Trialkanolamins,  das  in  jedem  Trialkanolaminmolekulteil  die 
gleiche  Anzahl  an  Kohlenstoffatomen  aufweist. 

9.  Verfahren  gemali  Anspruch  7  und/oder  8,  in  dem  die  erhaltenen  Extrudate  getrocknet  werden,  vorzugs- 
weise  bei  einer  Temperatur  im  Bereich  zwischen  50°C  und  125°C,  wahrend  eines  Zeitraums  zwischen  1 
und  24  Stunden. 

10.  Extrudate,  die  nach  einem  Verfahren,  wie  in  einem  oder  mehreren  der  Anspruche  7-9  beansprucht,  her- 
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gestellt  wurden. 

11.  Verwendung  von  Extrudaten  nach  Anspruch  10,  zur  katalytischen  (Hydro)umwandlung  von  kohlenwas- 
serstoffartigen  Einsatzmaterialien. 

12.  Verfahren  zur  katalytischen  (Hydro)umwandlung  von  kohlenwasserstoffartigen  Einsatzmaterialien,  in 
dem  kohlenwasserstoffartige  Einsatzmaterialien  mit  Wasserstoff  in  Gegenwart  eines  auf  Extrudaten  ge- 
mali  Anspruch  10  basierenden  Katalysators  in  Beruhrung  gebracht  werden,  welcher  mindestens  ein  Me- 
tall  der  Gruppe  VIII,  vorzugsweise  Platin  und/oder  Palladium,  umfalit. 

13.  Verfahren  gemali  Anspruch  12,  in  dem  die  Hydrierung  bei  einer  Temperatur  zwischen  150°C  und  450°C, 
vorzugsweise  bei  einer  Temperatur  zwischen  250°C  und  400°C,  insbesondere  bei  einer  Temperatur  zwi- 
schen  225°C  und  300°C  durchgefuhrt  wird. 

1  4.  Verfahren  gemali  Anspruch  1  2  und/oder  1  3,  in  dem  die  Hydrierung  unter  Verwendung  von  Kerosin  und/oder 
einem  Kreislaufol  als  Einsatzmaterial  durchgefuhrt  wird. 

Revendications 
20 

1  .  Precede  pour  preparer  une  pate  susceptible  d'etre  formee,  qui  consiste  a  melanger  et  a  malaxer  une  sour- 
ce  de  silice,  une  source  d'aluminosilicate  desaluminee,  de  I'eau  et  une  trialcanolamine  renfermant  au 
moins  deux  atomes  de  carbone  par  portion  alcanolamine. 

25  2.  Precede  selon  la  revendication  1,  dans  lequel  on  utilise  un  melange  ayant  une  teneur  totale  en  solides 
de  25  a  75  %  en  poids,  la  trialcanolamine  etant  presente  en  une  quantite  de  0,5  a  40  %  en  poids  en  se 
basant  sur  la  teneur  totale  en  solides  du  melange. 

3.  Precede  selon  la  revendication  2,  dans  lequel  la  trialcanolamine  est  presente  en  une  quantite  entre  1  et 
30  35  %  en  poids,  de  preference  entre  1  et  10  %  en  poids  de  la  teneur  totale  en  solides  du  melange. 

4.  Precede  selon  I'une  ou  plus  d'une  des  revendications  precedentes,  dans  lequel  on  utilise  une  trialcano- 
lamine  ayant  le  meme  nombre  d'atomes  de  carbone  dans  chaque  partie  alcanolamine,  en  particulier  la 
triethanolamine. 

5.  Precede  selon  I'une  ou  plus  d'une  des  revendications  precedentes,  dans  lequel  on  utilise  une  zeolithe  en 
aluminosilicate  desaluminee  ayant  un  diametre  moyen  des  pores  d'au  moins  0,7  nm  (7  A)  et  un  rapport 
molaire  silice-alumine  d'au  moins  18,5. 

6.  Une  pate  susceptible  d'etre  formee,  preparee  selon  une  ou  plus  d'une  des  revendications  precedentes. 

7.  Precede  pour  preparer  des  extrudats  a  base  d'aluminosilicate  cristallin  a  partir  d'une  pate  susceptible 
d'etre  formee,  precede  dans  lequel  on  melange  et  on  malaxe  une  source  de  silice,  une  source  de  zeolithe 
en  aluminosilicate  desaluminee,  de  I'eau  et  une  trialcanolamine  renfermant  au  moins  deux  atomes  de  car- 
bone  par  groupe  alcanolamine  af  in  d'obtenir  un  melange  ayant  une  teneur  totale  en  solides  de  25  a  75 
%  en  poids,  la  trialcanolamine  etant  presente  en  une  quantite  de  0,5  a  40  %  en  poids  de  la  teneur  totale 
en  solides  du  melange,  apres  quoi  on  extrude  le  melange. 

8.  Precede  selon  la  revendication  7,  dans  lequel  on  utilise  une  pate  susceptible  d'etre  formee  renfermant 
de  25  a  65  %  en  poids  de  solides  au  total,  entre  1  et  35  %  en  poids  de  la  teneurtotale  en  solides  du  melange 

50  d'une  trialcanolamine,  de  preference  une  trialcanolamine  ayant  le  meme  nombre  d'atomes  de  carbone 
dans  chaque  portion  trialcanolamine. 

9.  Precede  selon  la  revendication  7  et/ou  la  revendication  8,  dans  lequel  les  extrudats  obtenus  sont  seches, 
de  preference  a  une  temperature  dans  la  gamme  de  50°C  a  125°C,  pendant  une  periode  entre  1  et  24 

55  heures. 

10.  Extrudats  lorsqu'ils  sont  prepares  a  chaque  fois  selon  un  precede  tel  que  revendique  dans  une  ou  plus 
d'une  des  revendications  7  a  9. 
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11.  Utilisation  d'extrudats  selon  la  revendication  10  pour  la  (hydro)conversion  catalytique  de  charges  hydro- 
carbonees. 

12.  Precede  pour  la  (hydro)conversion  catalytique  de  charges  hydrocarbonees,  dans  lequel  les  charges  hy- 
drocarbonees  sont  mises  en  contact  avec  de  I'hydrogene  en  presence  d'un  catalyseur  a  base  d'extrudats 
selon  la  revendication  10,  comportant  au  moins  un  metal  du  groupe  VIII,  de  preference  du  platine  et/ou 
du  palladium. 

13.  Precede  selon  la  revendication  12,  dans  lequel  I'hydrogenation  est  mise  en  oeuvre  a  une  temperature  en- 
tre  150°C  et  450°C,  de  preference  a  une  temperature  entre  250°C  et  400°C  et  en  particulier  a  une  tem- 
perature  entre  225°C  et  300°C. 

14.  Precede  selon  la  revendication  12  et/ou  la  revendication  13,  dans  lequel  I'hydrogenation  est  mise  en  oeu- 
vre  en  utilisant  du  kerosene  et/ou  une  coupe  petroliere  recyclee  en  tant  que  charge. 

55 
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