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0   A  process  to  obtain  zeolite  4A  starting  from  bauxite. 

0   The  invention  purpose  is  a  process  to  obtain  a 
gel  to  elaborate  Zeolite  4A,  to  be  used  in  detergents 
due  to  its  capaticy  for  calcium  retaining;  the  process 
lies  in  the  obtention  of  an  alkaline  aluminum  solution 
starting  from  bauxite  provided  by  tank  3  which  is 
attacked  in  digester  1  with  sodium  hydroxide  pro- 
vided  by  tank  4,  with  a  concentration  of  11% 
(preferably  between  11  and  15%),  with  a  filtration  of 
the  reacting  mass  and  a  purification  13  before  the 
gel  formation  step  in  whose  reactor  14  is  also  intro- 
duced  an  alkaline  solution  of  Si02  to  obatin  by 
shaking  and  temperature  a  gel  which  is  treated  in  a 
crystallizier,  cooling  and  concentrating  the  crystal- 
lizied  mass  in  16,  filtrated  in  17,  and  passed  to  a 
drier  20  from  where  the  raw  material  21  pass  to 
consumption.  Bauxite  residues  are  attacked  with 
boiling  sulphuric  acid  in  reactor  9,  filetring  the  result- 
ing  mass  to  recycle  the  silica  and  to  use  the  metal 
sulphates  in  solution. 
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PURPOSE  OF  THE  INVENTION 

The  purpose  of  the  invention  is  a  process  to 
obtain  Zeolite  4A  starting  from  bauxite  or  from  any 
other  aluminum  mineral  suitable  to  be  attacked  by 
NaOH  at  an  atmosphere  of  pressure. 

According  to  the  invention,  the  obtained  Zeolite 
has  a  particle  size  between  1  and  10  micras 
(Coulter  counter),  an  absorption  capacity  of  calcium 
up  to  330  mg  CaC03  per  gram  of  anhydrous 
product  and  a  whiteness  not  inferior  to  99.0  (Hunter 
lab),  and  consecuently  is  specially  recomended  for 
detergent  manufacturing. 

This  process  is  cheaper  than  others  due  to  the 
use  of  a  cheaper  aluminum  raw  material  and  be- 
cause  it  requieres  a  minimum  energy  supply.  Be- 
sides,  it  does  not  generate  any  residues,  solids  nor 
liquids  that  could  affect  the  ecological  system. 

BACKROUND  OF  THE  INVENTION 

The  processes  known  until  now  to  obtain 
Zeolite  4A  do  not  mention  the  bauxite  as  an  alu- 
minum  source.  The  obtaining  of  Zeolite  4A  starting 
from  bauxite  has  several  inconvenients  in  the  cry- 
stallization  step  and  in  the  color  and  purity  of  the 
final  product,  and  also  in  the  generation  of  con- 
taminant  residues. 

With  the  technology  described  in  this  invention, 
it  is  avoided  all  these  inconvenients,  obtaining  an 
optimum  product  for  the  manufacturing  of  deter- 
gents.  Moreover,  the  substitution  of  alumina  tri- 
hydrate  by  bauxite,  which  is  cheaper,  and  the  pos- 
siblity  of  its  digestion  at  an  atmosphere  of  pres- 
sure,  notably  reduce  the  manufacturing  costs  of 
Zeolite  4A. 

RECORDS  OF  THE  INVENTION 

In  the  patents  existing  documents  there  is  no 
record  starting  from  bauxite  to  obtain  Zeolite  A. 
That  is  why  the  references  to  US  3310373,  BE 
840315  and  IT  19617A/79  are  mentioned  only  as 
an  information  source  of  the  previous  art  known  by 
the  inventor,  and  that  is  why  the  inventor  has 
researched  the  possibility  to  make  suitable  a  profit- 
able  and  non-contaminant  indutrial  process  to  ob- 
tain  Zeolite  A  starting  from  a  cheap  raw  material, 
abudant  and  rich  in  AI203,  such  as  the  bauxite. 

DESCRIPTION  OF  THE  INVENTION 

According  to  the  invention,  it  is  started  from 
bauxite,  but  it  also  could  be  used  any  other  alu- 
minum  mineral  suitable  to  be  attacked  by  sodium 
hydroxide  at  an  atmosphere  of  pressure.  Digestion 
of  bauxite  is  done  in  a  rotative  disolvent  with  a 
solution  of  sodium  hydroxide  at  a  tempretaure  be- 

low  100°C,  preferable  between  90  and  100°C. 
The  aluminum  alkaline  solution  is  filtrated  to  be 

separated  from  the  insoluble  residues.  The  filtration 
is  purified  by  absorption  of  the  organic  materia  is 

5  resins  of  hydrophobic  interaction. 
The  purified  aluminum  solution  (with  no  organic 

materia)  is  driven  to  a  reactor  provided  with  a 
strong  shaking  where  it  is  mixed  at  65-70  °  C  with 
an  alkaline  solution  of  Si02  obtained  by  digestion 

io  of  silica  with  NaOH,  forming  a  steady  gel  of  sodium 
silicoaluminate.  Crystallyzation  is  done  in  a  conven- 
tional  way;  bitterns  and  washing  waters,  after  their 
purification,  are  used  again  recycling  them  respec- 
tively  in  the  bauxite  digesters  and  Si02. 

75  Bauxite  muds  are  subjected  to  a  digestion  with 
sulphuric  acid  at  30%  disolving  all  the  cations  and 
keeping  insoluble  the  Si02.  The  acid  solution  is 
filtrated  and  the  residue  (Si02)  is  sent  to  the  di- 
gester  of  Si02,  being  recovered  for  the  process. 

20  Filtration,  mainly  formed  by  AI2(S04)3  is  adjusted 
in  concentration  and  acidity,  resulting  suitable  to  be 
used  in  residual  waters  treatment. 

EXAMPLES 
25 

Example  1 

A  rotative  digester  is  continuously  fed  with  100 
kg/h  of  an  alkaline  solution  at  12%  in  NaOH  and  a 

30  temperature  of  95  °C  jointly  with  10kg/h  of  naural 
guayana  bauxite  with  the  following  composition: 
AI203  -  55.4% 
Si02  -  6.2% 
Fe203  -  2.0% 

35  Ti02  -  4.6% 
CaO  -  0.15% 
MgO  -  0.12% 
Na20  -  1.13% 
H20  -  30.1% 

40  Organic  materia:  0.3% 
The  effluent  suspension  is  filtrated  in  a  pressure 
filter;  the  clear  liquid  is  cooled  at  40  °C  and  is 
passed  across  a  resins  bed  of  hydrophobic  action, 
which  retains  the  organic  materia. 

45  The  fluid  is  heated  to  70  °  C  and  is  fed  continu- 
ously  to  a  reactor  provided  with  a  strong  shaking, 
together  with  an  alkaline  solution  of  Si02  of  molar 
relation  SiO2/Na2O  =  2.0  pre-heated  to  70  °C  in 
such  away  that  the  reacting  molar  composition 

50  results  in: 
94%  H20;  Si02/Ma20  =  0.47;  AI203/Na20  =  0.26 
The  obtained  gel  is  transfered  to  a  crystallifier  and 
shaken,  while  its  temperaure  is  raisen  to  98±2°C  in 
50  minutes.  The  crystallization  is  completed  after 

55  60  minutes,  is  rapidely  cooled  to  75  °C,  is  filtrated, 
washed  and  dried.  The  dried  product  has  a  Ca 
absortion  of  345  Mg  CaC03  per  gram  of  Zeolite 
anhydrous,  an  average  size  of  4.0  micras  with  a 

2 
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modulation  of  (particles  between  3  and  8  micras)  of 
87%  and  a  whiteness  N  =  99.3. 

Example  2 

The  muds  produced  in  Example  1  during  one 
hour  of  continuous  attack  to  bauxite  are  treated 
with  12  kg  of  H2S04  30%  at  100°  C,  1  h,  in  a  glass 
reactor  provided  with  shaking.  The  resulting  solu- 
tion  is  filtrated  and  the  residue  is  solved  in  an 
alkaline  solution  in  such  a  way  that  the  molar 
relation  Si02/Na20  is  2.0.  This  solution  is  used  in 
the  obtention  of  the  gel  of  Example  1  with  the 
result  there  mentioned. 

DESCRIPTION  OF  THE  DRAWINGS 

In  order  to  illustrate  what  it  has  been  said 
attached  there  is  a  sheet  of  drawings  with  a  dia- 
gram  of  the  process  integrated  in  an  industrial 
facility  to  produce  Zeolite  4A. 

Taken  this  diagram  as  a  reference,  it  could  be 
observed  how  the  aluminum  digester  1  arrive  from 
tank  3  bauxite  and  from  tank  4  sodium  hydroxide. 

Natural  silica  comes  from  tank  6  and  sodium 
hydroxide  from  tank  4  to  reactor  5. 

The  reaction  mixture  of  digester  1  of  aluminum 
mineral  passes  across  an  heater  interchanger  7 
where  gets  a  temperature  of  90  to  100°C  to  a 
filtration  8. 

When  it  is  started  from  bauxite,  it  is  obtained 
non-attacked  residues  formed  by  oxides  and  sili- 
cates  of  iron  and  aluminum  which  are  treated  with 
boiling  sulphuric  acid  forming  soluble  sulphates  of 
iron  and  aluminum;  sulphuric  acid  comes  form  tank 
23.  Iron  and  aluminum  are  solved  and  the  un- 
soluble  silica  is  used  again. 

In  filtration  step  8  it  is  prepared  a  residues  exit 
to  the  acid  reactor  9  which  is  fed  from  tank  23  to 
receive  sulphuric  acid. 

The  acid  reaction  product  passes  to  a  filtration 
step  11  where  the  resulting  solid  silica  is  used 
passing  to  the  silica  digester  5  and  the  metal 
sulphate  insolution  12  is  used  for  water  treatment. 

The  filtration  coming  from  filtation  step  8 
passes  to  a  puryfication  step  13  where  the  organic 
materia  is  eliminated  by  means  of  treatment  with 
hydrophobic  interaction  resins. 

From  digester  5  and  form  puryfication  step  13 
the  reacting  products  pass  to  the  gel  reactor  14 
where  with  shaking  and  at  a  temperature  of  60- 
65  °  C  the  gel  is  obtained  and  passed  to  the  cry- 
stallization  step  in  the  crystallizier  15  where,  with 
adjustable  temperature  and  shaking,  it  is  achieved 
a  crystallinization  of  98%,  passing  afterwards  to  a 
cooling  and  concentration  step  16  which  cools  the 
mass  to  a  temperature  below  75  °  C  in  order  to 
optimize  the  absorption  of  calcium  of  the  Zeolite.  A 

filtration  and  washing  with  de-ionized  water  in  a 
vacuum  filter  17  eliminates  the  alkaliness  excess. 

The  water  coming  from  16  passes  to  tank  22; 
the  product  of  the  filtration  across  the  interchanger 

5  7  returns  to  the  digester  1  .  The  washing  waters  of 
filter  17  are  puryfied  in  18  with  silica  alkaline  solu- 
tion  provided  by  the  digester  5  and  after  filtration 
19  pass  to  the  reator  Si02  5  recovering  it  to  the 
process.  Residues  pass  to  reactor  1.  The  filtration 

io  17  resulting  mass  is  treated  in  drier  20,  and  the 
resulting  product  21  ,  Zeolite  4A,  with  a  grain  size  of 
1  and  10  micras  pass  to  the  store. 

Claims 
15 

1.  A  process  to  prepare  a  gel  to  obtain  Zeolite 
characterized  because  it  lies  on  the  obtaining 
of  an  alkaline  aluminum  solution  starting  from 
bauxite,  attacking  the  said  mineral  in  a  reactor 

20  at  an  atmosphere  of  pressure  with  a  solution  of 
NaOH  of  11%  minimum,  purifying  the  resulting 
solution  with  resins  and  passing  the  purifying 
product  to  a  preparing  step  of  the  gel  jointly 
with  an  alkaline  solution  of  Si02  with  a  molar 

25  relation  Si02/Na20  between  2.0  and  2.5. 

2.  A  process  according  to  Claim  1  where  the 
solution  of  the  bauxite  is  done  in  a  rotative 
reactor. 

30 
3.  A  process  according  to  Claim  1  characterized 

because  the  bauxite  residues  (muds)  are  treat- 
ed  with  boiling  sulphuric  acid,  separing  the 
sulphate  as  sub  products  and  the  Si02  result- 

35  ing  from  the  acid  attack  is  recycled  as  raw 
material  in  reactor  Si02. 

4.  A  process  according  to  Claim  1  characterized 
by  the  purification  of  the  alkaline  aluminum 

40  solution,  resulting  from  the  digestion  of  the 
bauxite  with  NaOH,  with  hydrophobic  interac- 
tion  resins. 

5.  A  process  according  to  Claim  1  where  the 
45  NaOH  solution  has  a  concentration  between  1  1 

and  15%. 

Amended  claims  In  accordance  with  Rule  86- 
(2)  EPC. 

50 
1.  A  process  to  prepare  the  gel  to  obtain  zeolites 

characterized  by  the  obtaining  of  an  alkaline 
aluminium  solution  starting  from  bauxite,  at- 
tacking  said  mineral  in  a  reactor  at  atmospher- 

55  ic  pressure  with  a  solution  of  NaOH  of  11% 
minimum,  purifying  the  resulting  solution  with 
resins  and  passing  the  purified  product  to  a  gel 
preparing  step  together  with  an  alkaline  solu- 

3 
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tion  of  Si02  with  a  molar  ratio  Si02/Na20 
between  2.0  and  2.5. 

2.  A  process  according  to  Claim  1  where  the 
solution  of  the  bauxite  is  made  in  a  rotative  5 
reactor. 

3.  A  process  according  to  Claim  1  characterized 
because  the  bauxite  residues  (muds)  are  treat- 
ed  with  boiling  sulphuric  acid,  separating  the  10 
sulphates  as  by-products  and  the  Si02  result- 
ing  from  the  acid  attack  is  recycled  as  raw 
material  to  the  Si02  reactor. 

4.  A  process  according  to  Claim  1  characterized  is 
by  the  purification  of  the  alkaline  aluminium 
solution,  resulting  from  the  digestion  of  the 
bauxite  with  NaOH,  with  hydrophobic  interac- 
tion  resins. 

20 
5.  A  process  according  to  Claim  1  where  the 

NaOH  solution  has  a  concentration  between  1  1 
and  15%. 

25 
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