
uropaisches  Patentamt 

uropean  Patent  Office 

Iffice  europeen  des  brevets j)  Publication  number: 

5)  E U R O P E A N   PATENT  S P E C I F I C A T I U N  

jj)  Date  of  publication  of  patent  specification:  06.03.91  (J)  Int.  CI.5:  C1  1C  1/00,  C11C  1 /08  

»)  Application  number:  85308858.1 

3)  Date  of  filing:  05.12.85 

The  file  contains  technical  information  submitted 
after  the  application  was  filed  and  not  included  in 
this  specification 

©  Method  of  producing  oleic  acid. 

QQ 

CO 

<M 
CM 

©  Date  of  publication  of  application: 
24.06.87  Bulletin  87/26 

@  Publication  of  the  grant  of  the  patent: 
06.03.91  Bulletin  91/10 

@  Designated  Contracting  States: 
BE  CH  DE  FR  GB  LI  NL 

@  References  cited: 

CHEMICAL  ABSTRACTS,  vol.  67,  1967,  page 
11183,  no.  118408a,  Columbus,  Ohio,  US;  H. 
GRYNBERG  et  al.:  "Obtaining  pure  oleic  acid 
by  using  urea  derivatives  and  crystallization 
of  sodium  soaps" 

JOURNAL  OF  THE  AMERICAN  OIL  CHEMISTS' 
SOCIETY,  vol.  37,  June  1960,  pages  300-302, 
Champaign,  Illinois,  US;  L.J.  RUBIN  et  al.: 
"Pure  oleic  acid  from  olive  oil" 

(73)  Proprietor:  NIPPON  OIL  AND  FATS  COMPANY, 
LIMITED 
10-1,  Yuraku-cho  1-chome 
Chiyoda-ku  Tokyo(JP) 

@  Inventor:  Suzuki,  Masao 
2-  25-406,  Kasaya-Cho 
Nishinomiya  City  Hyogo  Pref.(JP) 
Inventor:  Hashimoto,  Kenichi 
3-  25  Sumiyoshihigashi-Machi  1-Chome 
Higashinada-Ku 
Kobe  City  Hyogo  Pref.(JP) 
Inventor:  Satoh,  Tadashi 
6-2  Higashinaruo-Cho  1-Chome 
Nishinomiya  City  Hyogo  Pref(JP) 

®  Representative:  Sheader,  Brian  N.  et  al 
Eric  Potter  &  Clarkson  St.  Mary's  Court  St. 
Mary's  Gate 
Nottingham  NG1  1LE(GB) 

©  Note:  Within  nine  months  from  the  publication  of  the  mention  ot  the  grant  or  tne  turopean  paieni,  any  perbun 
-  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
2j  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 

has  been  paid  (Art.  99(1)  European  patent  convention). 

KanK  xerox  (UK)  Business  services 



=P  0  225  946  B1 

Description 

This  invention  relates  to  a  method  of  producing  a  highly  purified  oleic  acid  from  an  oleic  acid  containing 
fatty  acid  mixture. 

5  Oleic  acid  (cis-9-octadecenoic  acid)  is  a  typical  unsaturated  fatty  acid  constituting  natural  fats  and  oils 
or  biological  lipids,  which  is  a  very  important  substance  in  industry  and  biology. 

Lately,  it  has  been  confirmed  that  highly  purified  oleic  acid  is  colorless  and  odorless,  excellent  in  the 
stability,  high  in  the  safety  and  has  many  excellent  physical,  chemical  and  physiological  properties.  For  this 
end,  such  an  oleic  acid  is  actively  and  widely  applied  to  fine  chemical  fields  such  as  life  science  of 

w  pharmaceuticals,  cosmetics  and  foods,  bioscience  of  biosensors  and  biosurfactants,  electronics  aiming  at 
simulation  of  biological  function  and  so  on  as  well  as  presently  developing  high  technologies. 

However,  commercially  available  oleic  acid  includes  fatty  acid  homologues  having  different  carbon 
number  and  double  bond  number,  and  has  a  purity  as  low  as  60-90%,  and  contains  various  minor 
impurities.  Therefore,  the  commercially  available  oleic  acid  is  insufficient  in  the  qualities  such  as  color,  odor, 

15  stability,  safety  and  the  like  and  can  not  sufficiently  develop  performances  inherent  to  oleic  acid. 
As  a  method  of  increasing  a  purity  of  a  fatty  acid,  there  have  generally  been  known  various  methods 

such  as  solvent  separation,  emulsification  separation,  urea  separation  and  the  like  from  old  times.  Recently, 
there  are  applied  chromatographies  using  an  adsorbent,  an  ion  exchange  resin  and  the  like.  However,  these 
methods  are  unsuitable  in  view  of  separation  and  refining  levels,  production  capacity,  production  cost  and 

20  the  like  as  an  industrial  means  for  producing  high  purified  fatty  acids. 
An  article  in  JOURNAL  OF  THE  AMERICAN  OIL  CHEMISTS  SOCIETY,  Vol.  37,  June  1960,  Pages  300- 

302,  Champaign  Illinois,  USA,  by  L  J  RUBIN  et  al  entitled  "Pure  oleic  acid  from  olive  oil"  discloses  a 
process  in  which  the  olive  oil  was  first  hydrolysed  to  produce  a  fatty  acid  mixture,  the  fatty  acid  mixture  was 
mixed  with  urea  in  an  organic  solvent,  allowed  to  cool  to  room  temperature,  the  resulting  crystals  filtered  off 

25  and  washed  well  with  a  saturated  solution  of  urea  in  methanol  and  the  methanol  removed  from  the  filtrate. 
The  residue  was  taken  up  in  water,  acidified  with  dilute  hydrochloric  acid  and  extracted  with  hexane.  After 
the  hexane  layer  had  been  washed  well  wit  water  it  was  dried  over  anhydrous  sodium  sulphate  and  the 
solvent  removed  in  vacuo  to  give  fatty  acids.  The  fatty  acids  were  then  saponified  with  sodium  hyroxide, 
allowed  to  crystallise  overnight  and  then  subjected  to  an  acid  decomposition  with  an  excess  of  5% 

30  hydrochloric  acid.  The  oily  upper  layer  which  formed  was  extracted  with  hexane,  the  hexane  layer  was 
washed  with  water,  dried  and  evaporated  in  vacuo  to  yield  oleic  acid. 

In  Chemical  Abstracts,  Vol  67,  1967,  page  11183,  No.  118408a,  the  same  method  is  described  as  in  the 
Journal  of  the  American  Oil  Chemist's  Society. 

Moreover,  there  is  a  metod  wherein  the  purity  of  oleic  acid  is  increased  by  subjecting  poly-unsaturated 
35  fatty  acid  such  as  linolei'  acid,  linolenic  acid  or  the  like  to  a  partial  hydrogenation,  but  this  method  has  a 

problem  of  producing  positional  and  geometrical  isomers. 
As  the  demand  of  oleic  acid  is  increased  with  the  diversification  of  applications,  it  is  required  to  provide 

oleic  acid  having  high  purity  and  high  quality. 
It  is,  therefore,  an  object  of  the  invention  to  produce  a  highly  purified  oleic  acid  from  wider  starting 

40  materials  by  a  simple  process  without  producing  positional  and  geometrical  isomers. 
According  to  the  invention,  there  is  the  provision  of  a  method  of  producing  oleic  acid,  comprising  the 

steps  of: 
(a)  dissolving  an  oleic  acid  containing  fatty  acid  mixture  and  urea  in  an  organic  solvent  and  cooling  them 
to  separate  and  remove  the  resulting  precipitated  crystal  therefrom: 

45  (b)  partially  saponifying  the  fatty  acid  mixture  contained  in  the  organic  solvent  solution  to  separate  a 
crystal  by  crystallization  and  separating  the  resulting  crystal  from  the  organic  solvent: 
(c)  subjecting  the  resulting  crystal  to  an  acid  decomposition;  and 
(d)  removing  the  acid  used  in  the  said  decomposition  by  washing  with  water: 
characterised  in  that  urea  remaining  in  the  organic  solvent  solution  after  step  (a)  forms  as  adduct  with 

50  an  acid  salt  of  oleic  acid  in  step  (b)  to  produce  crystal  used  in  step  (c). 
According  to  the  invention,  the  step  (a)  is  a  step  for  removing  higher  saturated  fatty  acids  having  a 

carbon  number  of  not  less  than  16  and  monounsaturated  fatty  acids  higher  than  oleic  acid  from  the  oleic 
acid  containing  fatty  acid  mixture.  At  the  step  (a),  a  small  amount  of  urea  inevitably  remains  in  the  resulting 
organic  solvent  solution.  When  the  organic  solvent  solution  is  subjected  to  the  step  (b),  the  remaining  urea 

55  moderately  forms  an  adduct  with  an  acid  salt  of  oleic  acid  to  produce  a  hard  and  light  powdery  crystal,  so 
that  the  crystallized  state  of  the  partially  saponified  fatty  acid  mixture  is  improved  to  facilitate  the  filtration  of 
crystal  obtained  by  crystallization,  whereby  the  removal  of  polyunsaturated  fatty  acids  such  as  linoleic  acid 
and  so  on,  monounsaturated  fatty  acids  lower  than  oleic  acid,  lower  saturated  fatty  acids  and  other 
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impurities  can  be  performed  efficiently.  Ihus,  it  is  possioie  to  produce  a  nigniy  purmeu  uibio  aciu. 
As  the  oleic  acid  containing  fatty  acid  mixture,  use  may  be  made  of  any  mixtures  containing  oleic  acid, 

an  example  of  which  includes  fatty  acids  and  mixtures  thereof  obtained  by  hydrolysis  of  fats  and  oils  such 

as  olive  oil,  sesame  oil,  rice  bran  oil,  soybean  oil,  teaseed  oil,  camellia  oil,  corn  oil,  rapeseed  oil,  palm  oil, 

5  peanut  oil,  safflower  oil,  sunflower  oil,  tallow,  lard,  chicken  oil,  mutton  tallow,  fish  oil  and  the  like.  Further,  the 

commercially  available  oleic  acid  containing  impurities  may  be  used  as  the  starting  material.  Since  the 

significance  of  the  starting  material  is  dependent  upon  the  separation  effect  of  impurities  according  to  the 

invention,  the  starting  material  having  a  higher  oleic  acid  content  is  generally  advantageous,  but  the 

selection  of  the  starting  material  is  determined  by  the  objective  purity  and  quality  of  oleic  acid  and  the  kind 

o  and  amount  of  impurities  in  the  starting  material. 
As  the  organic  solvent  used  in  the  step  (a),  use  may  be  made  of  lower  alcohols  such  as  methanol, 

ethanol,  n-propanol,  isopropanol  and  the  like  and  a  mixed  solvent  consisting  mainly  of  such  a  lower  alcohol. 
The  amount  of  the  organic  solvent  used  can  not  absolutely  be  determined  in  accordance  with  the 

composition  of  the  starting  fatty  acids,  objective  purity  and  yield,  set  of  crystallization  number  and  the  like, 

5  but  it  is  preferably  0.5-10  times  the  weight  of  the  starting  fatty  acids.  When  the  amount  of  the  organic 
solvent  is  less  than  0.5  times  by  weight,  the  separation  effect  lowers,  while  when  it  exceeds  10  times  by 

weight,  the  concentration  of  fatty  acid  lowers  and  the  production  efficiency  reduces  unfavorably. 
The  amount  of  urea  used  is  determined  by  the  composition  of  the  starting  fatty  acids,  objective  purity 

and  yield,  crystallization  temperature,  amount  of  solvent  and  the  like.  Preferably,  the  amount  of  urea  used  is 

>o  3-50  times  the  total  weight  of  saturated  fatty  acids  having  a  carbon  number  of  not  less  than  16  and 
monounsaturated  fatty  acids  higher  than  oleic  acid,  which  are  contained  in  the  starting  fatty  acids.  When  the 

amount  of  urea  is  less  than  3  times  by  weight,  the  removal  of  saturated  fatty  acids  and  higher 
monounsaturated  fatty  acids  is  insufficient,  while  when  it  exceeds  50  times  by  weight,  the  yield  of  oleic  acid 

lowers. 
?5  In  the  step  (a),  urea  and  oleic  acid  containing  fatty  acid  mixture  are  dissolved  in  the  organic  solvent  by 

warming  and  then  gradually  cooled  down  to  a  temperature  of  not  more  than  30°  C,  preferably  within  a 

temperature  range  of  20°  C~-20°  C.  Thus,  the  saturated  fatty  acids  having  a  carbon  number  of  not  less  than 

16  and  the  monounsaturated  fatty  acids  higher  than  oleic  acid  form  crystalline  adduct  with  urea,  so  that  the 

resulting  crystals  are  removed  by  the  usual  manner  such  as  filtration,  centrifugal  separation  or  the  like. 

jo  Generally,  it  is  sufficient  to  operate  the  step  (a)  one  time.  However,  the  operation  of  the  step  (a)  may  be 

repeated  when  the  removal  of  the  saturated  fatty  acids  having  a  carbon  number  of  not  less  than  16  and  the 
monounsaturated  fatty  acids  higher  than  oleic  acid  is  insufficient. 

In  the  step  (b),  the  organic  solvent  solution  of  the  fatty  acid  mixture  obtaining  at  the  step  (a)  is  first 

subjected  to  a  partial  saponification  by  adding  alkaline  chemicals  such  as  hydroxides,  carbonates  and  so  on 

35  of  lithium,  sodium,  potassium,  ammonia  and  the  like.  In  this  way,  an  acid  salt  of  oleic  acid  is  formed  by  the 

partial  saponification,  which  moderately  forms  an  adduct  with  a  small  amount  of  urea  remaining  in  the  step 

(a)  after  the  cooling  to  make  a  filterable  crystal  as  a  whole,  so  that  the  separation  from  components  such  as 

polyunsaturated  fatty  acids  and  so  on  is  easy.  The  degree  of  saponification  is  within  a  range  of  from  20%  of 

oleic  acid  contained  to  60%  of  the  total  of  the  fatty  acid  mixture,  preferably  from  30%  of  oleic  acid  to  55% 

40  of  the  total  of  the  fatty  acid  mixture.  When  the  degree  of  saponification  is  less  than  20%  of  oleic  acid,  the 

yield  of  the  resulting  oleic  acid  is  low,  while  when  it  exceeds  60%  of  the  total  of  the  fatty  acid  mixture,  not 

only  the  separation  effect  lowers,  but  also  the  crystallized  state  and  filtrability  are  poor  to  decrease  the 

purity  of  the  resulting  oleic  acid. 
The  cooling  temperature  for  crystallizing  the  acid  salt  of  oleic  acid  is  10°C~-30  C,  preferably  5  C~- 

45  20°  C.  When  the  cooling  temperature  is  higher  than  10°  C,  the  yield  of  oleic  acid  lowers,  while  when  it  is 

lower  than  -30°  C,  the  purity  of  oleic  acid  reduces. 
The  resulting  acid  salt  crystal  of  oleic  acid  is  separated  from  the  solution  containing  polyunsaturated 

fatty  acid  and  so  on  in  the  usual  manner. 
Moreover,  the  purity  can  be  further  increased  by  repeatedly  subjecting  the  acid  salt  crystal  of  oleic  acid 

50  to  recrystallization. 
As  a  solvent  used  in  the  repeated  recrystallization  for  the  acid  salt  of  oleic  acid,  mention  may  be  made 

of  polar  solvents  such  as  methanol,  ethanol,  isopropanol,  n-butanol,  isobutanol,  acetone,  methyl  ethyl 
ketone,  diethyl  ether,  ethyl  acetate,  acetonitrile  and  so  on,  and  a  mixed  solvent  containing  such  polar 
solvents.  In  this  case,  the  amount  of  the  solvent  used  is  preferably  1-10  times  the  weight  of  the  acid  salt  of 

55  oleic  acid. 
The  step  (c)  is  a  step  wherein  the  acid  salt  of  oleic  acid  is  subjected  to  an  acid  decomposition  by 

adding  an  acid  to  produce  free  oleic  acid. 
As  the  acid  used  in  the  acid  decomposition,  mention  may  be  made  of  inorganic  acids  such  as  sulfuric 
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acid,  hydrochloric  acid,  nitric  acid,  phosphoric  acid,  phosphorous  acid,  hypophosphorous  acid,  carbonic 
acid,  boric  acid  and  so  on;  and  organic  acids  such  as  acetic  acid,  oxalic  acid,  malonic  acid,  succinic  acid, 
malic  acid,  tartaric  acid,  citric  acid  and  so  on.  The  amount  of  the  acid  used  is  not  less  than  an  equivalent, 
preferably  not  less  than  1  .2  equivalents  to  the  base  forming  the  acid  salt  of  oleic  acid. 

5  After  the  acid  decomposition,  the  acid  for  the  acid  decomposition  remaining  in  oleic  acid  is  removed  by 
washing  with  water.  In  this  washing,  the  em  unification  can  be  prevented  by  adding  a  diluted  aqueous 
solution  of  a  polybasic  acid  such  as  oxalic  acid,  citric  acid  or  the  like,  whereby  the  acid  decomposition  for 
the  slight  amount  of  the  remaining  acid  salt  of  oleic  acid  is  performed  completely. 

Thus,  the  high  purity  oleic  acid  is  obtained.  Moreover,  in  order  to  remove  minor  impurities,  the  resulting 
w  oleic  acid  may  be  subjected  to  an  adsorbent  treatment  or  distillation  usually  used  in  the  refining  of  fatty 

acids. 
As  an  adsorbent  used  in  the  adsorbent  treatment,  mention  may  be  made  of  clay,  activated  clay, 

activated  carbon,  silica  gel,  alumina  gel,  silica-alumina  gel,  ion  exchange  resin,  synthetic  adsorbent  and  so 
on,  which  may  be  used  alone  or  in  admixture.  The  amount  of  the  adsorbent  used  is  dependent  upon  the 

15  refining  degree  of  oleic  acid  and  the  objective  quality,  but  it  is  0.1-5%  by  weight  to  oleic  acid.  In  the 
adsorbent  treatment,  the  temperature  is  not  less  than  the  melting  point  of  oleic  acid,  preferably  30-80°  C, 
and  the  treating  time  is  about  20  minutes  to  2  hours. 

On  the  other  hand,  the  distillation  is  performed  under  a  reduced  pressure  in  an  inert  gas  atmosphere  in 
the  usual  manner.  In  this  case,  it  is  desirable  to  perform  a  low  temperature  distillation  under  a  higher 

20  vacuum. 
According  to  the  method  of  the  invention,  a  highly  purified  oleic  acid  having  a  high  level  of  qualities 

such  as  stability  to  oxidation,  heat  and  acidic  and  basic  chemicals,  safety  to  cutaneous  health  and  so  on, 
which  have  never  been  attained  in  the  prior  art,  can  be  obtained  from  wide  starting  materials  by  a  simple 
process. 

25  The  thus  obtained  highly  purified  oleic  acid  has  the  following  characteristics: 
(i)  it  is  colorless  and  odorless  with  a  high  purity; 
(ii)  it  does  not  contain  minor  impurities  such  as  oxidation  products  and  the  like  resulting  in  the 
degradation  of  oleic  acid; 
(iii)  it  is  excellent  in  the  stability  to  heat,  oxidation  and  chemicals; 

30  (iv)  it  is  high  in  the  safety  to  cutaneous  health;  and 
(v)  it  has  special  properties  such  as  sharp  polymorphism  and  the  like. 

By  utilizing  the  above  mentioned  characteristics,  oleic  acid  obtained  according  to  the  method  of  the 
invention  can  widely  be  employed  in  the  fine  chemical  fields  such  as  pharmaceuticals,  cosmetics, 
biochemicals,  electronics  and  so  on  as  well  as  presently  developing  high  technologies. 

35  The  following  examples  are  given  in  illustration  of  the  invention  and  are  not  intended  as  the  limitations 
thereof.  In  examples,  "%"  means  "%  by  weight"  unless  otherwise  specified. 

Example  1 
40 

After  1,242  g  of  urea  was  added  and  dissolved  into  4,000  g  of  methanol  under  warming  at  50°  C,  1,000 
g  of  oleic  sufflower  oil  distilled  fatty  acid  warmed  at  50  °C  was  added  and  dissolved  thereinto.  Next,  the 
resulting  solution  was  cooled  from  50°  C  to  10°  C  with  stirring  over  4  hours,  and  the  resulting  precipitated 
crystal  was  centrifugally  filtered  off  to  obtain  5,212  g  of  a  filtrate  (content  of  fatty  acids:  625  g,  acid  value: 

45  198.5,  content  of  urea:  232  g).  This  filtrate  was  added  with  576  g  of  an  aqueous  solution  containing  41.5  g 
of  sodium  hydroxide  (corresponding  to  45%  of  the  equivalent  of  the  contained  fatty  acid)  at  40  °C  and 
cooled  to  -7°  C  with  stirring  over  6  hours  to  obtain  427  g  of  a  crystal  of  acid  salt  of  oleic  acid  (content  of 
acid  salt:  370  g)  through  filtration.  The  thus  obtained  crystal  was  added  with  1,856  g  of  an  aqueous  solution 
containing  93  g  of  phosphoric  acid  (corresponding  to  1  .5  times  the  equivalent  of  the  acid  salt)  which  was 

50  subjected  to  an  acid  decomposition  with  stirring  at  90°  C  for  2  hours.  The  thus  obtained  oleic  acid  layer  was 
fully  washed  with  an  aqueous  solution  of  0.5%  citric  acid  and  dehydrated  to  obtain  356  g  of  a  highly 
purified  oleic  acid  (A). 

55  Example  2 

427  g  of  the  acid  salt  crystal  of  oleic  acid  obtained  in  the  same  manner  as  in  Example  1  was  dissolved 
into  1,280  g  of  methanol  containing  10%  of  water  under  warming  at  40  °C  and  then  cooled  to  -5°C  with 

4 
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stirring  over  5  hours  to  obtain  357  g  of  a  crystal  through  filtration.  I  his  crystal  was  aaaea  witn  i  ,oau  g  ot  an 
aqueous  solution  of  5%  phosphoric  acid,  which  was  subjected  to  an  acid  decomposition  with  stirring  at 
90  'C  for  2  hours.  The  resulting  oleic  acid  layer  was  fully  washed  with  an  aqueous  solution  of  0.5%  citric 
acid  and  dehydrated  to  obtain  324  g  of  a  highly  purified  oleic  acid  (B). 

Example  3 

The  acid  salt  crystal  of  oleic  acid  obtained  through  recrystallization  in  the  same  manner  as  in  Example 
o  2  was  dissolved  into  1,071  g  of  methanol  containing  13%  of  water  under  warming  at  40°  C  and  then  cooled 

to  -5°  C  with  stirring  over  5  hours  to  obtain  317  g  of  a  crystal  through  filtration.  This  crystal  was  added  with 

1,574  g  of  an  aqueous  solution  of  5%  phosphoric  acid,  which  was  subjected  to  an  acid  decomposition  with 

stirring  at  90  °C  for  2  hours.  The  resulting  oleic  acid  layer  was  fully  washed  with  an  aqueous  solution  of 
0.5%  citric  acid  and  dehydrated  to  obtain  302  g  of  a  highly  purified  oleic  acid  (c). 

5 

Example  4 

Each  of  the  highly  purified  oleic  acids  of  Examples  1-3  was  added  witn  u.t>%  or  activatea  caroon, 
>.o  stirred  at  50°  C  under  nitrogen  gas  atmosphere  for  1  hour  and  filtered  to  obtain  each  of  more  highly  purified 

oleic  acids  (A1),  (B1),  and  (C1). 

Example  5 

Each  of  the  highly  purified  oleic  acids  of  Examples  1-3  was  distilled  below  220  C  at  1  mmHg  while 

blowing  a  nitrogen  gas  to  obtain  each  of  more  highly  purified  oleic  acids  (A2),  (B2)  and  (C2). 
The  compositions  and  quality  characteristics  of  the  highly  purified  oleic  acids  obtained  in  Examples  1-5 

according  to  the  invention  are  shown  in  the  following  Table  1  together  with  those  of  commercially  available 

30  oleic  acids  (a)  and  (b)  as  Comparative  Examples. 

35 

40 

45 

50 

55 

b 



*"Ca  w  w  tg  w  TO BJ  RJ  .  —   —   . ft  X  1 e  «  u  >»  i o  u  h  i-i  u  f-i  en  oa  o  m  vo  »-i  m 
g«o«f- (a ) -H 'w  <r>  <f  r--  «-i  oo  m  ©  ©  co o  -h  >  ja  r-*  u  vo CJ  U  (S  (Q  O  cs 

oi  d  on CM  (4  (0  • m  u  o  x!  on 
aj  2  . rH  /—  s  0>  rH a  cm  • a  m  en  o  «  w  cn 
W  /—  >  CM  00 CM <  CTl  © >->  ON 

<  —  .  at  c  en t-t  w  «  • cj  o  a> ^   S  *a  en oi r-t  i—  \  C7N  rH ft  rl  . E  P3  en  O bj  w  en x W  CM  CO rH  . <  en  o  w  en 
QJ iH ft  /—  s  ai  d  en CJ  S  CO  CJ  u  <o  • o  to  o  j3  en *h  x  g  +j  en 

?   3  W 
^/  41  41 i-t  >  r-( c  ft  en  *—  t 01  -h  S  cm  eq iH  «  w  en  O js  u  x  en «  fl  W gH  (U  . w  at 

u  ft  /-\  cm  00 ft>  s  <-*  <  co  w  en  0  X  en W 
to  at 
•W  CO  01  O 0  U  H  -H CQ  4J  3  4->  CM  CM  CM  <Jf 1—  H  CO  . . .   •  00  CM f»-HKU  O O O   00  • *j  m  01  co  p-  en  <-i 4J  4J  ft  rH 
h  'H  A  » 

a 1  rH  "O *H  'H  *0  'H BJ  0  01  O M  1—  i  m  ri  as  f-»  n  1-1 
u  «l  'H  >,  0  <r  ©  cm  r-  . . .  ■h  }  *i  ^  r-  0  0  41  O  M  <|J  rH ft  l-f  t4  CO O  ««  "O  *H 

/-\ u en  01  w 0  0  1-1  0  <-i3  »-t  s  cm  cn  0  w 
^ v o v o o o o o i o o o c a   00  00  o x :  rH  rH  rH  r-t  rH-iH  rH  -r(  rH  rH  CM  JJ S  O U C J U O O U W C J O O O  41  —  _  4->  1 •rt  -rl  »4H 03  O 4J  O  >»  W U  ft  a  *J  TJ 4)  &  O  4-1  -r4  /-N H  O  -rl  BJ  O  »< CJ  4->  «M  (t  W  * 

rH 

6 



U  E  -  "  ~ ~  
CO  CO  1 fi.  X  H  ts  1  vO  00  1 E  9J  0)  i—l  i—  1  U  r—  \  o  O  O  O  O  • • H i t  O  g  r-»  -rl  41  -rt  TJ  CO  in  O  CM  O  O  O  O  M3  to  > SJ  S w w r H 4 l . r l W r H   rl  CM  u")  IT)  Irt  CM  O'H O  >  -3  ^  "  Al  A|  Al  ft  4J u  u  q  to  o  ni 

i /-v  CO  1) CM  O O O   LO  to  O  O  O  00  > U  rH  CM  CO  41  -r4 in  w  c 
41  1 I—l  81  (1 B*  cm  ©  ©  m  in  m  o  o  ©  oo  > S  PS  CM  CO  41  -H «  w  a  u  X W  I 

�-v  CM  rH  C8  41 CM  1  m  O  O  O  O  O  00  > <  o  ©  r H < r m v o   4i  -h 

1 (8  41 rH  o  ©  in  in  in  o  o  ©  oo  > u  cm  co  in  4>  -i-i <r  <—  -  a  u  
4)  1 rH  /~\  rH  CO  41 Qt  rH  o  m  o  o  o  o  o  oc  > E  05  O  rH  CO  -tf  \D  41-H CO  w  C  4J x  .  : W  1 CM  rH  (0  41 /—  s  r n .   i 4 n m o o o o a o >  XI  < 0 0   rH  <f  VO  00  41  -rl v—  <  fi  w  C  *J r-t  O  ■  ■ •rl  41 41  4-1  rH  4-1 rH  fj  Oc  <—\  rH  rl  CO  1 XI  41  E  CO  CJ  1  O  O  O  O  O  0 0 ( 0 4 1  « >   co  ' o o i - h c o   m  in  r-.  E  «  > H  C  X  rH  41  -H •H  td  CS  d  4J 

4J  4) d  rH  *J cu  a  -—  \  cn  cn  i CO  E  CM  S3  rH  in  O  O  O  O  O O C 5 4 I  41  ccj  -  —  '  O  rl  <J-  vO  r-  ON  E  60  > U  X  rl  tl'H cu  m  w  d  4j 
4) rH  4-1 CI,  /-%  «jf  CM  rH  CO  1 EH  «C  •  1  ©  O  O  O  O  . 0 ( 0 4 1  CO  n—  '  O  rH  CM  VO  00  ON  CM  O E 6 0 >  X  rH  rH  41  "H td  CO  d  4-> 

C  41 
(0  (0 >»  m  u  u  u 4J  TJ  4J  41  18  CO  d 4J  -H  rH  4J  CU  CU  O (0  U  -rl  MH  U  41  -H Ph  (8  m  CO  3  01  4-> 

CO 1  H  fl  41 m  -H  "o  >r(  m  > CO  O  41  (J  •  'rl cn  rH  CO  in  r~  ©  O  O  O  O  CM  4-1 UrH  co  oo  m  •  o  in  cm  -h o4)-h>»  i - t c o v r ^ a -   Cfl •h  a  4J  4J  o 41  O  tO  4->  P. rH  rH  -H  CO O  «M  *0  «M 
/—  %  ■.  '  —  *  r"N 

4i  /-n  >>  u  ^   3!  i  s§  31  s§  >  a  ao  4-)  o  <  eu  co  a.  cu  tu  o  r H J t f . H r H S J   <  TD  <  <  <  Oh ( O ^ M O P h   w . h w   s-/  w  w  >  c  d  o  <  n  x  >h  u  in  _  d E  4>4I   w o t > > 0 0 > < 0 ! > » 0 > . d ! > >   O 41  r H E 4 J r H   rH4-l  r H 4 J r H 4 J r H 4 J 0 4 - >   -H 4-»  '  d  (0  0  -H  rH  O  >H  O  -H  O  -H  -H  -H  4J •iH  d  - r i d   (J  i—  I C 0 U r H O r H O r H 4 J r H   CO O  >rl  -r)  £  -H  'H  *rl  CO  *H  4-> 4J  Xi  >h  oo  4 - > X i E d X t 4 » X t T 3 X t * O X >   d-H tfl  In  O  >rl  ( 0 ( 0 4 1 O ( 0 » C S > i - I C 0 ' H ( 0 ' H M  41  CO  T3  hi  4l4->Xl-rl4->CS4->  U4J  X  4J  Jli  h 
H  cj  O O   K W H 4 J o o a 3 O T - < t j o O t a w - H  

c M c o « * m ^ o   r»  co  e n o  

7 



=P  0  225  946  B1 

The  test  item  1  shows  the  composition  of  fatty  acid  mixture  measured  by  a  gas  chromatography  using 
a  capillary  column.  Oleic  acid  is  represented  by  C18:i  Cis-»9- 

The  test  item  2  shows  a  content  (milli  equivalent/kg)  of  carbonyl  compounds  as  typical  minor  impurities. 
5  The  test  item  3  gives  an  odor  index  evaluated  by  an  organoleptic  test,  wherein  odorless  is  0  and  the 

odor  intensity  of  the  commercially  available  oleic  acid  (a)  is  10,  respectively. 
In  the  test  items  4  to  8,  the  larger  the  value  of  color,  the  larger  the  coloration  degree  and  the  poorer  the 

quality. 
The  test  item  5  shows  a  heat  color  stability  of  oleic  acid  after  heated  at  205°  C  in  a  nitrogen  stream  for 

10  1  hour. 
The  test  item  6  shows  a  thermal  oxidation  color  stability  of  oleic  acid  after  heated  at  150°  C  in  air  for  3 

hours. 
The  test  item  7  shows  a  color  stability  of  oleic  acid  against  basic  chemicals  after  oleic  acid  is  added 

with  an  equimolar  amount  of  diethanolamine  and  heated  at  150°  C  for  2  hours  while  being  stirred  with 
75  nitrogen  gas. 

The  test  item  8  shows  a  color  stability  of  oleic  acid  against  acidic  chemicals  after  oleic  acid  is  added 
with  0.05%  of  paratoluenesulfonic  acid  and  heated  at  150°C  for  1  hour  while  being  stirred  with  nitrogen 
gas. 

The  test  item  9  shows  a  peroxide  value  (milli  equivalent/kg)  after  oleic  acid  is  heated  at  60  °C  for  5 
20  hours  while  being  stirred  through  aeration  (300  ml/min).  The  larger  the  value,  the  poorer  the  oxidation 

stability. 
The  test  item  10  shows  a  result  of  skin  irritation  test  according  to  Kawai's  method  [The  journal  of 

Dermatology,  vol  2,  p  19  (1975)],  wherein  negative  is  no  irritation,  almost  negative  is  weak  irritation,  almost 
positive  is  middle  irritation  and  positive  is  strong  irritation.  This  indicates  the  safety  to  cutaneous  health. 

25 

Example  6 

After  1,640  g  of  urea  was  added  and  dissolved  into  5,000  g  of  methanol  under  warming  at  60°  C,  1,000 
30  g  of  teaseed  oil  fatty  acids  warmed  at  60°  C  was  added  and  dissolved  thereinto.  Next,  the  resulting  solution 

was  cooled  from  60°  C  to  8°  C  with  stirring  over  4  hours,  and  the  resulting  precipitated  crystal  was  filtered 
off  to  obtain  6,196  g  of  a  filtrate  (content  of  fatty  acid:  512  g,  acid  value:  192.2,  and  content  of  urea:  225  g). 
This  filtrate  was  added  with  703  g  of  an  aqueous  solution  containing  35.1  g  of  sodium  hydroxide 
(corresponding  to  50%  of  the  equivalent  of  the  contained  fatty  acid)  at  40°  C  and  then  cooled  to  -10°  C  with 

35  stirring  over  6  hours  to  obtain  418  g  of  crystals  of  the  acid  salt  of  oleic  acid  (content  of  acid  salt:  361  g) 
through  filtration.  This  crystal  was  added  with  1,535  g  of  an  aqueous  solution  of  3%  hydrochloric  acid, 
which  was  subjected  to  an  acid  decomposition  with  stirring  at  90°  C  for  2  hours.  The  resulting  oleic  acid 
layer  was  fully  washed  with  an  aqueous  solution  of  0.5%  malic  acid  and  dehydrated  to  obtain  347  g  of  a 
highly  purified  oleic  acid  (D). 

40 

Example  7 

The  acid  salt  crystal  of  oleic  acid  obtained  in  the  same  manner  as  in  Example  6  was  dissolved  into 
45  1,254  g  of  methanol  containing  12%  of  water  under  warming  at  40°  C  and  then  cooled  to  -5°  C  with  stirring 

over  5  hours  to  obtain  350  g  of  a  crystal  through  filtration.  This  crystal  was  added  with  1,230  of  an  aqueous 
solution  of  3%  hydrochloric  acid,  which  was  subjected  to  an  acid  decomposition  with  stirring  at  90°  C  for  2 
hours.  The  resulting  oleic  acid  layer  was  fully  washed  with  an  aqueous  solution  of  0.5%  malic  acid  and 
dehydrated  to  obtain  308  g  of  a  highly  purified  oleic  acid  (E). 

50 

Example  8 

Each  of  the  highly  purified  oleic  acids  of  Examples  6  and  7  was  added  with  3%  of  silica  gel,  stirred  at 
55  40  °C  under  nitrogen  gas  atmosphere  for  1  hour  and  filtered  to  obtain  each  of  more  highly  purified  oleic 

acids  (D1)  and  (E1). 

8 
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Example  9 

Each  of  the  highly  purified  oleic  acids  of  Examples  6  and  7  was  distilled  in  the  same  manner  as  in 

Example  5  to  obtain  each  of  more  highly  purified  oleic  acids  (D2)  and  (E2). 
5  The  compositions  and  quality  characteristics  of  the  highly  purified  oleic  acids  obtained  in  Examples  6-9 

according  to  the  present  invention  are  shown  in  the  following  Table  2. 
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Example  10 

After  1,060  g  of  urea  was  added  and  dissolved  into  3,000  g  of  methanol  under  warming  at  60°  C,  1,000 
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g  of  olive  oil  fatty  acids  warmed  at  60  C  was  added  and  dissolved  thereinto.  Then,  the  resulting  solution 
was  cooled  from  60°  C  to  15°  C  with  stirring  over  4  hours,  and  the  resulting  precipitated  crystal  was  filtered 
off.  The  thus  obtained  filtrate  was  added  and  dissolved  into  750  g  of  urea  at  50  °  C,  and  then  cooled  to 
10°  C  with  stirring,  and  the  resulting  precipitated  crystal  was  again  filtered  off  to  obtain  3,488  g  of  a  filtrate 

5  (content  of  fatty  acid:  447  g,  acid  value:  192.8  g,  content  of  urea:  158  g).  This  filtrate  was  added  with  372  g 
of  an  aqueous  solution  containing  38.8  g  of  potassium  hydroxide  (corresponding  to  45%  of  the  equivalent  of 
the  contained  fatty  acid)  at  40°  C  and  then  cooled  to  -10°  C  with  stirring  over  6  hours  to  obtain  342  g  of  a 
crystal  of  the  acid  salt  of  oleic  acid  (content  of  acid  salt:  289  g)  through  titration.  This  crystal  was  added 
with  1,894  g  of  an  aqueous  solution  of  10%  citric  acid,  which  was  subjected  to  an  acid  decomposition  with 

o  stirring  at  90°  C  for  2  hours.  The  resulting  oleic  acid  layer  was  fully  washed  with  an  aqueous  solution  of 
0.5%  tartaric  acid  and  dehydrated  to  obtain  278  g  of  a  highly  purified  oleic  acid  (F). 

Example  1  1 
15 

The  acid  salt  crystal  of  oleic  acid  obtained  in  the  same  manner  as  in  Example  10  was  dissolved  into 
1,026  g  of  acetone  containing  8%  of  water  under  warming  at  50  °C  and  then  cooled  to  -2°C  with  stirring 
over  5  hours  to  obtain  276  g  of  a  crystal  through  filtration.  This  crystal  was  added  with  1,716  g^of  an 
aqueous  solution  of  10%  citric  acid,  which  was  subjected  to  an  acid  decomposition  with  stirring  at  90  C  for 

20  2  hours.  The  resulting  oleic  acid  layer  was  well  washed  with  an  aqueous  solution  of  0.5%  tartaric  acid  and 
dehydrated  to  obtain  252  g  of  a  highly  purified  oleic  acid  (G). 

Example  12 
25 

Each  of  the  highly  purified  oleic  acids  obtained  in  Examples  10  and  11  was  added  with  2%  of  activated 
clay,  stirred  at  40  °C  under  nitrogen  gas  atmosphere  for  30  minutes,  and  filtered  to  obtain  each  of  more 
highly  purified  oleic  acids  (F1)  and  (G1). 

30 
Example  13 

Each  of  the  highly  purified  oleic  acids  obtained  in  Examples  10  and  11  was  distilled  in  the  same 
manner  as  in  Example  5  to  obtain  each  of  more  highly  purified  oleic  acids  (F2)  and  (G2). 

35  The  compositions  and  quality  characteristics  of  the  highly  purified  oleic  acids  obtained  in  Examples  10- 
13  are  shown  in  the  following  Table  3. 

40 

45 

50 

55 
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As  apparent  from  the  above  results,  fatty  acids  other  than  oleic  acid  and  minor  impurities  contained  in 
the  starting  fatty  acid  mixture  can  almost  completely  be  removed  according  to  the  invention.  Further,  the 
highly  purified  oleic  acid  according  to  the  invention  has  a  purity  of  approximately  100%,  so  that  it  is 

5  colorless  and  odorless  and  considerably  excellent  in  the  stability  to  heat,  oxidation  and  chemicals  and  the 
safety  to  cutaneous  health. 

w  Claims 

1.  A  method  of  producing  oleic  acid,  comprising  the  steps  of: 
(a)  dissolving  an  oleic  acid  containing  fatty  acid  mixture  and  urea  in  an  organic  solvent  and  then 
cooling  them  to  separate  and  remove  the  resulting  precipitated  crystal  therefrom: 

15  (b)  partially  saponifying  the  fatty  acid  mixture  contained  in  the  organic  solvent  solution  to  separate  a 
crystal  by  crystallization  and  separating  the  resulting  crystal  from  the  organic  solvent: 
(c)  subjecting  the  resulting  crystal  to  an  acid  decomposition;  and 
(d)  removing  the  acid  used  in  the  acid  decomposition  by  washing  with  water: 

characterised  in  that  urea  remaining  in  the  organic  solvent  solution  after  step  (a)  forms  an  adduct  with 
20  an  acid  salt  of  oleic  acid  in  step  (b)  to  produce  the  crystal  used  in  step  (c). 

2.  The  method  according  to  claim  1,  wherein  said  fatty  acid  mixture  in  the  step  (a)  is  selected  from 
hydrolyzates  of  fats  and  oils  and  commercially  available  oleic  acid. 

25  3.  The  method  according  to  claim  1  ,  wherein  said  urea  in  the  step  (a)  is  used  in  an  amount  of  3-50  times 
the  total  weight  of  saturated  fatty  acids  having  a  carbon  number  of  not  less  than  16  and  monoun- 
saturated  fatty  acids  higher  than  oleic  acid,  which  are  contained  in  said  fatty  acid  mixture. 

4.  The  method  according  to  claim  1  ,  wherein  said  organic  solvent  in  the  step  (a)  is  used  in  an  amount  of 
30  0.5-10  times  the  weight  of  said  fatty  acid  mixture. 

5.  The  method  according  to  claim  1  ,  wherein  said  cooling  in  the  step  (a)  is  carried  out  by  cooling  down  to 
temperature  of  not  more  than  30  C. 

35  6.  The  method  according  to  claim  1  ,  wherein  said  partial  saponification  in  the  step  (b)  is  carried  out  by 
adding  alkaline  chemicals. 

7.  The  method  according  to  claim  1  ,  wherein  the  degree  of  saponification  in  the  step  (b)  is  within  a  range 
of  from  20%  of  oleic  acid  to  60%  of  the  total  of  the  fatty  acid  mixture  contained  in  said  organic  solvent 

40  solution. 

8.  The  method  according  to  claim  6,  wherein  said  alkaline  chemicals  are  selected  from  hydroxides  and 
carbonates  of  lithium,  sodium,  potassium  and  ammonia. 

45  9.  The  method  according  to  claim  1  ,  wherein  said  crystallization  of  the  step  (b)  is  performed  repeatedly. 

10.  The  method  according  to  claim  9,  wherein  said  crystallization  is  carried  out  in  the  presence  of  a  polar 
solvent  or  a  mixed  solvent  thereof. 

so  11.  The  method  according  to  claim  1,  wherein  said  step  (c)  is  carried  out  with  a  inorganic  or  organic  acid. 

12.  The  method  according  to  claim  11,  wherein  said  inorganic  acid  is  selected  from  sulfuric  acid, 
hydrochlonic  acid,  nitric  acid,  phosphoric  acid,  phosphorous  acid,  hypophosphorous  acid,  carbonic  acid 
and  boric  acid. 

55 
13.  The  method  according  to  claim  11,  wherein  said  organic  acid  is  selected  from  acetic  acid,  oxalic  acid, 

malonic  acid,  succinic  acid,  malic  acid,  tartaric  acid  and  citric  acid. 

14 
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4.  The  method  according  to  claim  1,  wherein  after  said  step  (c),  tne  resulting  oieic  acia  is  suujeuieu  tu  an 
adsorbent  treatment  or  a  distillation. 

5  Revendications 

1.  Precede  de  production  d'acide  oleique,  comportant  les  etapes  consistant  a  : 
(a)  dissoudre  un  melange  d'acides  gras  contenant  de  I'acide  oleique  et  de  I'uree  dans  un  solvant 

organique  et  le  refroidir  pour  en  separer  et  en  extraire  les  cristaux  precipites  qui  en  resultent; 
•o  (b)  saponifier  partiellement  le  melange  d'acides  gras  contenu  dans  la  solution  de  solvant  organique 

pour  separer  des  cristaux  par  cristallisation  et  separer  les  cristaux  resultants  d'avec  le  solvant 

organique; 
(c)  soumettre  les  cristaux  resultants  a  une  decomposition  par  un  acide;  et 
(d)  enlever  I'acide  utilise  dans  ladite  decomposition  par  lavage  a  I'eau; 

<5  caracterise  par  le  fait  que  I'uree  subsistant  dans  la  solution  du  solvant  organique  apres  I'etape  (a)  forme 

un  produit  d'addition  avec  un  sel  acide  de  I'acide  oleique  dans  I'etape  (b)  pour  produire  les  cristaux  utilises 
dans  I'etape  (c). 

2.  Procede  selon  la  revendication  1,  dans  lequel  on  choisit  ledit  melange  d'acides  gras  dans  I'etape  (a) 

>o  parmi  les  hydrolysats  de  graisses  et  d'huiles  et  parmi  les  acides  oleiques  du  commerce. 

3.  Procede  selon  la  revendication  1  ,  dans  lequel  on  utilise  ladite  uree  dans  I'etape  (a)  dans  une  proportion 
de  3-50  fois  le  poids  total  d'acide  gras  satures  presentant  un  nombre  de  carbones  non  inferieur  a  16  et 
d'acides  gras  monoinsatures  d'ordre  superieur  a  I'acide  oleique,  qui  sont  contenus  dans  ledit  melange 

25  d'acides  gras. 

4.  Procede  selon  la  revendication  1  ,  dans  lequel  on  utilise  ledit  solvant  organique  dans  I'etape  (a)  dans 

une  proportion  de  0,5-10  fois  le  poids  dudit  melange  d'acides  gras. 

30  5.  Procede  selon  la  revendication  1,  dans  lequel  ledit  refroidissement  dans  I'etape  (a)  s'effectue  en 
refroidissant  a  une  temperature  non  superieure  a  30  C. 

6.  Procede  selon  la  revendication  1  ,  dans  lequel  ladite  saponification  partielle  dans  I'etape  (b)  s'effectue 

en  ajoutant  des  produits  chimiques  alcalins. 
35 

7.  Procede  selon  la  revendication  1,  dans  lequel  le  degre  de  saponification  dans  I'etape  (b)  est  sur  la 

plage  allant  de  20%  de  I'acide  oleique  a  60%  du  total  du  melange  d'acides  gras  contenu  dans  ladite 
solution  de  solvant  organique. 

40  8.  Procede  selon  la  revendication  6,  dans  lequel  on  choisit  lesdits  produits  chimiques  alcalins  parmi  les 

hydroxydes  et  les  carbonates  de  lithium,  de  sodium,  de  potassium  et  d'ammonium. 

9.  Procede  selon  la  revendication  1,  dans  lequel  ladite  cristallisation  de  I'etape  (b)  s'effectue  de  facon 

repetitive. 
45 

10.  Procede  selon  la  revendication  9,  dans  lequel  ladite  cristallisation  s'effectue  en  presence  d'un  solvant 

polaire  ou  d'un  "melange  de  tels  solvants. 

11.  Procede  selon  la  revendication  1,  dans  lequel  ladite  etape  (c)  s'effectue  avec  un  acide  inorganique  ou 

50  organique. 

12.  Procede  selon  la  revendication  11,  dans  lequel  on  choisit  ledit  acide  inorganique  parmi  I'acide 

sulfurique,  I'acide  chlorhydrique,  I'acide  nitrique,  I'acide  phosphorique,  I'acide  phosphoreux,  I'aide 

hypophosphoreux,  I'acide  carbonique  et  I'acide  borique. 
55 

13.  Procede  selon  la  revendication  11,  dans  lequel  on  choisit  ledit  acide  organique  parmi  I'acide  acetique, 
I'acide  oxalique,  I'acide  malonique,  I'acide  succinique,  I'acide  malique,  I'acide  tartrique  et  I'acide 

citrique. 
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14.  Procede  selon  la  revendication  1,  dans  lequel,  apres  ladite  etape  (c),  I'acide  oleique  resultant  est 
soumis  a  un  traitement  par  adsorbant  ou  a  une  distillation. 

5  AnsprUche 

I.  verfahren  zur  Herstellung  von  Oleinsaure,  welches  die  folgenden  Schritte  umfafit: 
(a)  Losen  einer  Fettsaurenmischung,  die  Oleinsaure  enthalt,  und  Harnstoff  in  einem  organischen 
Losungsmittel  und  anschliefiendes  Abkuhlen  der  Losung,  urn  die  ausgefallten  Kristallite  zu  separie- 

70  ren  und  entfernen; 
(b)  teilweises  Verseifen  der  Fettsaurenmischung,  die  in  dem  organischen  Losungsmittel  gelost  ist, 
urn  einen  Kristall  durch  Kristallisation  zu  separieren,  und  Trennung  des  gewonnenen  Kristalls  von 
dem  organischen  Losungsmittel; 
(c)  Saureaustausch  bei  dem  gewonnenen  Kristall;  und 

jg  (d)  Entfernen  der  zum  Saureaustausch  verwendeten  Saure  durch  Waschen  mit  Wasser;  dadurch 
gekennzeichnet,  daj3  Harnstoff,  der  in  dem  organischen  Losungsmittel  nach  dem  Schritt  (a)  gelost 
bleibt,  im  Schritt  (b)  mit  einem  sauren  Salz  der  Oleinsaure  eine  Verbindung  eingeht,  die  den  Kristall 
bildet,  der  in  Schritt  (c)  weiterbehandelt  wird. 

20  2.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dafi  im  Schritt  (a)  als  Fettsaurenmischung 
Hydrolysate  von  Fetten  und  Olen  oder  kaufliche  Oleinsaure  verwendet  werden. 

3.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dafi  im  Schritt  (a)  der  Harnstoff  in  einer  Menge 
eingesetzt  wird,  die  das  3-  bis  50fache  der  Gesamtmasse  betragt,  die  die  gesattigten  Fettsauren  mit 

25  einer  Anzahl  von  Kohlenstoffatomen  nicht  kleiner  als  16  und  die  einfach  ungesattigten  Fettsauren 
hoherer  Ordnung  als  die  Oleinsaure  zusammen  ausmachen. 

4.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dafi  im  Schritt  (a)  das  organische  Losungsmittel 
in  einer  Menge  eingesetzt  wird,  die  das  0,5-  bis  10fache  der  Masse  der  Fettsaurenmischung  betragt. 

30 
5.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dafi  im  Schritt  (a)  das  Abkuhlen  bis  zu  einer 

Temperatur  erfolgt,  die  nicht  hoher  als  30°  C  ist. 

6.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dafi  im  Schritt  (b)  die  teilweise  Verseifung  durch 
35  Zugabe  von  alkalischen  Chemikalien  durchgefuhrt  wird. 

7.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  da/3  im  Schritt  (b)  der  Grad  der  Verseifung  in 
einem  Bereich  zwischen  20  und  60  %  liegt,  wobei  20%  der  Grad  der  Verseifung  der  Oleinsaure  und 
60%  der  Grad  der  Verseifung  der  gesamten  Fettsaurenmischung,  die  in  dem  organischen  Losungsmit- 

40  tel  gelost  ist,  ist. 

8.  Verfahren  nach  Anspruch  6,  dadurch  gekennzeichnet,  da/3  als  alkalische  Chemikalien  Hydroxide  oder 
Carbonate  von  Lithium,  Natrium,  Kalium  oder  Ammoniak  verwendet  werden. 

45  9.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  da/3  die  Kristallisation  von  Schritt  (b)  wiederholt 
durchgefuhrt  wird. 

10.  Verfahren  nach  Anspruch  9,  dadurch  gekennzeichnet,  da/3  die  Kristallisation  in  Anwesenheit  eines 
polaren  Losungsmittels  oder  einer  polaren  Losungsmittelmischung  durchgefuhrt  wird. 

50 
II.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  da/3  der  Schritt  (c)  mit  einer  anorganischen  oder 

organischen  Saure  durchgefuhrt  wird. 

12.  Verfahren  nach  Anspruch  11,  dadurch  gekennzeichnet,  da/3  als  anorganische  Saure  Schwefelsaure, 
55  Salzsaure,  Salpetersaure,  Phosphorsaure,  phosphorige  Saure,  Phosphorwasserstoffsaure,  Kohlensaure 

oder  Borsaure  verwendet  wird. 

13.  Verfahren  nach  Anspruch  11,  dadurch  gekennzeichnet,  dafi  als  organische  Saure  Essigsaure,  Oxalsau- 

16 



P  0  225  946  Bl 

3,  Malonsaure,  Bernsteinsaure,  Apfelsaure,  Weinsaure  octer  ^itronensaure  verwenaei  wira. 

'erfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  da/3  nach  dem  Schritt  (c)  die  gewonnene 
)leinsaure  einer  Absorptionsbehandlung  oder  einer  Destination  unterzogen  wird. 
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