
J »  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0 2 1 7 5 9 7  
B 1  

Publication  number: 

EUROPEAN  PATENT  S P E C I F I C A T I O N  

mtci-  C10M  1 7 3 / 0 0  
//  (C10N30 /16 ,  
40:20) , (C10M173/00 ,   129:24,  
137:04)  

Date  of  publication  of  the  patent  specification: 
19.09.90 

Application  number:  86307185.8 

Date  of  filing:  18.09.86 

Water-miscible  metalworking  lubricants. 

Proprietor:  MOBIL  OIL  CORPORATION,  150  East  42nd 
Street,  New  York  New  York  1001  7(US) 

Priority:  26.09.85  DE  3534226 

Date  of  publication  of  application: 
08.04.87  Bulletin  87/15 Inventor:  Huebner,  Juergen,  Wlentapperweg  9  E, 

D-2000  Hamburg  55(DE) 
Inventor:  Sinning,  Gudrun  Klara  Maria  Elisabeth, 
Audeich  13,  D-2081  Haselau(DE) Publication  of  the  grant  of  the  patent: 

19.09.90  Bulletin  90/38 
Representative:  Cooper,  John  Anthony  et  al,  Mobil 
Court  3  Clements  Inn,  London  WC2A  2EB(GB) Designated  Contracting  States: 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

References  cited: 
EP-A-  0069  540 
EP-A-  0147  760 
DE-A-2457887 

0 )  
10 
N  

N  | 

O  Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give  notice  to 
the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in  a  written  reasoned 

A  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent 
convention). Il l  

ACTORUM  AG 



EP  0  217  597  B1 

preferably 
Mineral  Oil  30  to  35 
Petroleum  Sulfonate  1  8  to  22 
Glycoi  Ether  12  to  16 

5  Boric  Acid  Amine  Ester  5  to  8 
Fatty  Acid  Ester  5  to  8 
Chlorinated  paraffin  8  to  1  2 
Acidic  Organic  Phosphoric  Acid  Ester  6  to  9 
Biocide  2  to  3 

10  and  more  preferably 
Mineral  Oil  20  to  30 
Non-Ionic  Emulsifier  1  0  to1  5 
Boric  Acid  Amine  Ester  9  to  1  8 
Alkanolamine  0  to  7 

15  Glycoi  Ether  6  to  12 
Chlorinated  paraffin  1  6  to  20 
Water  5  to  15 
Acidic  Organic  Phosphoric  Acid  Ester  7  to  1  2 
Biocide  2  to  5 

20  or 
Mineral  Oil  5  to  25 
Non-Ionic  Emulsifier  1  0  to1  5 
Boric  Acid  Amine  Ester  1  2  to  1  8 
Alkanolamine  0  to  7 

25  Glycoi  Ether  6  to  20 
Corrosion  Inhibitor  1  0  to  1  5 
Water  5  to  20 
Acidic  Organic  Phosphoric  Acid  Ester  5  to  1  0 
Biocide  2  to  5 

30 
The  compositions  according  to  the  invention  pro- 

vide  prolonged  inhibition  of  biocide  decomposition 
by  virtue  of  using  instead  of  the  conventional  car- 
boxylic  acids  (in  particular  fatty  acids),  acidic  or- 

35  ganic  phosphoric  acid  esters.  This  markedly  retard- 
ed  biocide  decomposition  results  in  a  considerably 
better  microbial  resistivity  of  the  metalworking  lubri- 
cants  of  the  invention  after  storage  as  compared 
with  conventional  compositions. 

40  It  has  been  possible  to  demonstrate  that  such  a 
composition  of  the  metalworking  lubricants  displays 
a  considerably  improved  frothing  behavior  for  emul- 
sions  and  solutions.  For  this  aspect  also,  it  is  impor- 
tant  that  the  compositions  contain  no  or  only  very 

45  minor  amounts  of  carboxylic  acids  (in  particular  fat- 
ty  acids),  and  instead,  acidic  organic  phosphoric 
acid  esters. 

Conventional  water-miscible  metalworking  lubri- 
cants  for  metal  machining  contain  biocides,  predomi- 

50  nantly  formaldehyde  liberating  biocides,  in  the  con- 
centrate  for  protection  against  microbial  attack  of 
the  working  emulsions  or  solutions.  These  water- 
miscible  metalworking  lubricants  contain  also  inter 
alia  alkaline  components  (for  example  al- 

55  kanolamines)  as  well  as  carboxylic  acids 
(predominantly  fatty  acids),  which  perform  a  neu- 
tralizing,  lubricating,  and  partly  an  emulsifying  and 
corrosion  inhibiting  function. 

The  biocides,  which  in  most  cases  are  selected  by 
60  microbiological  tests,  impart  to  the  working  emul- 

sions  and  solutions  a  good  or  at  least  adequate  re- 
sistance  to  microorganisms  provided  that  the  emul- 
sions  or  solutions  are  prepared  from  concentrates 
which  are  freshly  prepared  or  stored  for  short  peri- 

65  ods  only. 

Description 

This  invention  relates  to  water-miscible  or  aque- 
ous  metalworking  lubricants. 

Aqueous  metalworking  lubricants  are  excellent 
culture  media  for  microorganisms,  and  as  emulsions 
and  solutions  must  therefore  be  protected  against 
microbial  attack  or  they  will  lose  their  utility  and  toxi- 
cological  problems  may  arise  owing  to  infection  of 
the  aqueous  metalworking  lubricant.  For  protection 
against  microbial  infestation,  there  is  normally  em- 
ployed  a  biocide  incorporated  as  an  ingredient  in  the 
metalworking  lubricant  concentrate. 

The  so-called  formaldehyde  liberating  biocides 
are  widely  used  in  this  respect  since  they  have 
broad  antimicrobial  activity  at  low  concentrations. 
However,  they  have  the  disadvantage  that  their 
stability  upon  storage  of  the  metalworking  lubricant 
concentrates  is  insufficient  so  that  upon  prepara- 
tion  of  the  emulsion  or  solution,  only  a  fraction  of 
the  original  biocide  is  available. 

The  resulting  underdosage  of  the  biocide  results 
in  the  biostability  of  the  emulsion  or  solution  being  in- 
adequate.  The  stability  of  such  emulsions  and  solu- 
tions  against  microorganisms  is,  however,  a  deci- 
sive  factor  for  their  utility  and  service  life.  A  micro- 
bial  infestation  of  an  emulsion  can  cause 
considerable  toxicological  problems  (rapid  multiplica- 
tion  of  microorganisms,  occurrence  of  coliformic 
germs  with  the  risk  of  human  pathological  infec- 
tions),  it  results  in  a  drop  of  the  pH-value 
(increased  corrosivity  of  the  aqueous  metalworking 
lubricant)  and  incomplete  breaking  of  the  emulsion 
(which  in  turn  necessitates  not  only  replacement  of 
existing  emulsion  and  loss  of  broken  emulsion,  but 
also  inadequate  machining  efficiency  and  reduced 
tool  service  life). 

The  speed  of  decomposition  of  the  biocide  de- 
pends  upon  the  respective  composition  of  the  metal- 
working  lubricant. 

The  present  invention  seeks  to  solve  this  prob- 
lem  by  improving  metalworking  lubricants  of  this 
type  in  respect  of  their  microbial  stability  to  prevent 
or  hinder  decomposition  of  the  biocide  during  stor- 
age  of  the  metalworking  lubricant  concentrate. 

In  accordance  with  the  invention,  there  is  provid- 
ed  a  water-miscible  metalworking  lubricant  contain- 
ing  mineral  oil,  emulsifier,  solubilizer,  corrosion  in- 
hibitor  biocide  and  acidic  components,  character- 
ized  in  that  the  acidic  component  comprises  an 
acidic  organic  phosphoric  acid  ester  in  an  amount  of 
preferably  3  to  12%  by  weight  of  the  composition 
and  that  the  biocide  comprises  a  formaldehyde  liber- 
ating  compound. 

Such  a  composition  may  have  a  composition  in 
percentage  by  weight: 

50  to  55 
16  to  20 
12  to  16 
7  to  10 
3  to  7 
2  to  3 

Mineral  Oil 
Pertroleum  Sulfonate 
Glycoi  Ether 
Boric  Acid  Amine  Ester 
Acidic  Organic  Phosphoric  Acid  Ester 
Biocide 
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times  used  as  components  for  corrosion  reduction 
(extreme  pressure  components)  in  metalworking  lu- 
bricants.  However,  the  stabilizing  effect  of  acidic 
organic  phosphoric  acid  esters  on  formaldehyde  lib- 

5  erating  biocides  (restriction  of  biocide  decomposi- 
tion  during  storage  of  the  concentrate)  was  not  pre- 
viously  known.  On  the  contrary,  it  was  assumed 
that  no  phosphoric  acid  compounds  should  be 
present  in  view  of  the  growth  of  microorganisms 

10  (and  accordingly  they  were  considered  to  be  a  draw- 
back  for  the  biostability  of  lubricants),  since  phos- 
phorus  belongs  to  the  group  of  elements  which  are 
necessary  for  the  metabolism  of  microorganisms. 

The  considerable  reduction  of  frothing  of  water- 
15  miscible  metalworking  lubricants  is  also  unexpected. 

For  the  improved  frothing  property  of  the  prod- 
ucts  described  here,  it  is  of  importance  that  carbox- 
ylio  acids  (especially  fatty  acids)  normally  contained 
in  conventional  compositions  are  at  least  substan- 

20  tially  replaced  by  acidic  organic  phosphoric  acid  es- 
ters. 

In  order  to  ensure  that  the  improvements  in  ac- 
cordance  with  the  invention  (biostability/inhibition  of 
biocide  decomposition  during  storage/frothing  prop- 

25  erty)  are  achieved,  it  is  not  sufficent  merely  to  add 
a  certain  amount  of  acid  organic  phosphoric  acid  es- 
ter  to  a  conventional  composition. 

Particularly  suitable  acid  phosphoric  acid  esters 
for  use  in  the  compositions  of  the  invention,  are 

30  monoalkyl  phosphoric  acid  esters,  dialkyl  phosphor- 
ic  acid  esters,  monoisoalkyl  phosphoric  acid  esters, 
diisoalkyl  phosphoric  acid  esters,  monoalkenyl 
phosphoric  acid  esters,  dialkenyl  phophoric  acid 
esters,  mono(alkylphenyl)  phophoric  acid  esters, 

35  di(alkylphenyl)  phosphoric  acid  esters,  mono  (iso- 
alkylphenyl)  phosphoric  acid  esters,  di(isoalkyl- 
phenyl)  phosphoric  acid  esters  as  well  as  mono  and 
dipolyether  phosphoric  acid  esters,  the  polyether 
group  comprising,  if  desired,  as  terminal  group 

40  alkyl,  isoalkyl,  phenyl,  alkylphenyl  and  isoalkylphe- 
nyl  and  hydrogen. 

Owing  to  the  decomposition  of  the  biocides  upon 
prolonged  storage  of  the  concentrate,  the  biostabili- 
ty  of  the  working  emulsions  and  solutions  is,  howev- 
er,  often  unsatisfactory  or  at  least  no  longer  com- 
pletely  sufficient  since  due  to  decay  of  the  biocide 
during  storage  the  biocide  concentration  necessary 
for  microbial  protection  in  the  working  solution  or 
emulsion  (minimum  restraint  concentration)  is  no 
longer  available. 

The  resulting  underdosage  of  the  biocide  results 
in  the  disadvantages  and  problems  described 
above. 

As  regards  the  frothing  tendency  of  convention- 
al  formulations  (containing  carboxylic  acids),  at- 
tempts  have  been  made  to  suppress  frothing  by  us- 
ing  skimmers  (often  containing  silicon).  However, 
such  skimmers  often  become  ineffective  even  after 
brief  use  (since  they  become  adsorbed  and  dis- 
charged  or  altered  in  their  particle  structure). 
There  is  therefore  a  need  for  metalworking  lubri- 
cant  formulations  which  do  not  froth  jagr  §£  and  do 
not  require  the  use  of  skimmers. 

In  developing  the  compositions  of  the  invention, 
biocides  have  also  been  investigated  in  which  the 
effective  mechanism  does  not  reside  in  the  release 
of  anti-microbially  acting  formaldehyde.  However,  it 
has  been  found  that  these  so-called  formaldehyde- 
free  biocides  either  do  not  have  the  necessary 
broad  spectrum  activity  (against  ail  bacteria,  fungi 
and  yeasts  usually  occurring  in  machining  emul- 
sions)  or  have  doubtful  toxicological  or  ecological 
effects.  Moreoever,  these  formaldehyde-free  bio- 
cides  often  cannot  be  incorporated  into  concen- 
trates. 

Attempts  were  therefore  made  to  determine  by 
systematic  variation  of  the  composition  of  the  con- 
centrates  whether  the  presence  or  absence  of  cer- 
tain  components  influences  the  decomposition  rate 
of  the  biocides  concerned. 

By  systematic  variation  of  the  composition  of  the 
concentrates,  it  was  possible  to  show  that  the  de- 
composition  rate  of  the  biocides  during  storage  of 
the  concentrate  can,  to  a  specific  extent,  be  influ- 
enced  by  the  chemical  composition  of  the  concen- 
trates.  The  presence  or  absence  of  certain  compo- 
nents  can  favorably  or  unfavorably  affect  the  de- 
composition  speed. 

It  was  in  particular  found  that  the  incorporation 
of  acidic  organic  phosphoric  acid  esters  in  metal- 
working  lubricant  formulations,  while  no  carboxylic 
acid  was  present,  resulted  according  to  the  inven- 
tion  in  a  marked  hinderance  of  the  biocide  decay. 

Moreover,  it  was  possible  to  prove  that  the  com- 
plete  or  at  least  extensive  replacement  of  carboxyl- 
ic  acids  (especially  fatty  acids)  by  acidic  organic 
phosphoric  acid  esters  leads  to  a  considerably  re- 
duced  frothing  of  emulsions  and  solutions. 

Cooling  lubricant  formulations  of  this  kind  do  not 
have  a  frothing  tendency  (as  emulsions  or  solu- 
tions)  in  laboratory  tests  or  under  practical  condi- 
tions  (even  in  complex  situations,  for  example  high 
emulsion  concentrations  and  under  unfavorable 
conditions,  for  example  in  drilling  a  deep  blind  hole) 
compared  with  conventional  products. 

Acidic  organic  phosphoric  acid  esters  are  some- 

Claims 
45 

1.  A  water-miscible  metalworking  lubricant,  con- 
taining  mineral  oil,  emulsifier,  solubilizer,  corrosion 
inhibitor,  biocide  and  acidic  components,  character- 
ized  in  that  the  acidic  component  comprises  an  acid- 

50  ic  organic  phosphoric  acid  ester  in  an  amount  of 
preferably  3  to  12%  by  weight  of  the  composition 
and  that  the  biocide  comprises  a  formaldehyde  liber- 
ating  compound. 

2.  A  water-miscible  metalworking  lubricant  ac- 
55  cording  to  Claim  1  ,  having  the  following  composition 

in  percentage  by  weight: 
Mineral  Oil  50  to  55 
Pertroleum  Sulfonate  1  6  to  20 
Glycol  Ether  12  to  16 

60  Boric  Acid  Amine  Ester  7  to  1  0 
Acidic  Organic  Phosphoric  Acid  Ester  3  to  7 
Biocide  2  to  3 

3.  A  water-miscible  metalworking  lubricant  ac- 
cording  to  Claim  1  ,  having  the  following  composition 

65  in  percentage  by  weight: 
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chloriertes  Paraffin  8  bis  12 
saurer  organischer  Phosphorsaureester  6  bis  9 
Biozid  2  bis  3 

4.  Wassermischbares  Metallbearbeitungs- 
5  schmiermittel  nach  Anspruch  1  mit  der  folgenden  Zu- 

sammensetzung  in  Gewichtsprozent: 
Mineralol  20  bis  30 
nichtionischer  Emulgator  1  0  bis  1  5 
Borsaureaminester  9  bis  18 

10  Aikanolamin  Obis  7 
Glykolether  6  bis  12 
chloriertes  Paraffin  1  6  bis  20 
Wasser  5  bis  15 
saurer  organischer  Phosphorsaureester  7  bis  12 

15  Biozid  2  bis  5 
5.  Wassermischbares  Metallbearbeitungs- 

schmiermittel  nach  Anspruch  1  mit  der  folgenden  Zu- 
sammensetzung  in  Gewichtsprozent: 
Mineralol  5  bis  25 

20  nichtionischer  Emulgator  10  bis  15 
Borsaureaminester  12  bis  18 
Aikanolamin  0  bis  7 
Glykolether  6  bis  20 
Korrosionsinhibitor  10  bis  15 

25  Wasser  5  bis  20 
saurer  organischer  Phosphorsaureester  5  bis  10 
Biozid  2  bis  5 

6.  Wassermischbares  Metallbearbeitungs- 
schmiermittel  nach  einem  der  Anspruche  1  bis  5  in 

30  Form  einer  waBrigen  Losung  oder  Emulsion. 

Revendications 

1.  Lubrifiant  d'usinage  des  metaux  miscibles  a 
35  I'eau,  contenant  une  huile  minerale,  un  emulsifiant, 

un  agent  de  solubilisation,  un  inhibiteur  de  corroj 
sion,  un  biocide  et  un  composant  acide,  caracterise 
en  ce  que  le  composant  acide  comprend  un  ester 
d'acide  phosphorique  organique  acide  en  quantites 

40  comprises  de  preference  entre  3  et  12%  en  poids 
par  rapport  au  poids  de  la  composition  et  en  ce  que 
le  biocide  comprend  un  derive  pouvant  liberer  du 
formaldehyde. 

2.  Un  lubrifiant  d'usinage  de  metaux  miscible  a 
45  I'eau  selon  la  revendication  1,  presentant  la  compo- 

sition  suivante  en  pourcentage  en  poids: 
Huile  minerale  50  &  55 
Sulfonate  de  petroie  1  6  a  20 
Giycol  ether  12  a  16 

50  Amino  ester  d'acide  borique  7  a  1  0 
Ester  d'acide  phosphorique  organique 

acide  3  a  7 
Biocide  2  a  3 

3.  Un  lubrifiant  d'usinage  de  metaux  miscible  a 
55  I'eau  selon  la  revendication  1  ,  presentant  la  compo- 

sition  suivante  en  pourcentage  en  poids: 
Huile  minerale  30  a  35 
Sulfonate  de  petroie  1  8  a  22 
Giycol  ether  12  a  16 

60  Amino  ester  d'acide  borique  5  a  8 
Ester  d'acide  gras  5  a  8 
Paraffine  chloree  8  a  12 
Ester  d'acide  phosphorique  organique 

acide  6  &  9 
65  Biocide  2  a  3 

30  to  35 
18  to  22 
12  to  16 
5  to  8 
5  to  8 
8  to  12 

Mineral  Oil 
Petroleum  Sulfonate 
Giycol  Ether 
Boric  Acid  Amine  Ester 
Fatty  Acid  Ester 
Chlorinated  paraffin 
Acidic  Organic  Phosphoric  Acid  Ester  6  to  9 
Biocide  "  2  to  3 

4.  A  water-miscible  metalworking  lubricant  ac- 
cording  to  Claim  1  ,  having  the  following  composition 
in  percentage  by  weight: 
Mineral  Oil  20  to  30 
Non-Ionic  Emulsifier  1  0  to1  5 
Boric  Acid  Amine  Ester  9  to  1  8 
Alkanolamine  0  to  7 
Giycol  Ether  6  to  12 
Chlorinated  paraffin  1  6  to  20 
Water  5  to  15 
Acidic  Organic  Phosphoric  Acid  Ester  7  to  1  2 
Biocide  2  to  5 

5.  A  water-miscible  metalworking  lubricant  ac- 
cording  to  Claim  1  ,  having  the  following  composition 
in  percentage  by  weight: 
Mineral  Oil  5  to  25 
Non-Ionic  Emulsifier  1  0  to1  5 
Boric  Acid  Amine  Ester  1  2  to  1  8 
Alkanolamine  0  to  7 
Giycol  Ether  6  to  20 
Corrosion  Inhibitor  1  0  to  1  5 
Water  5  to  10 
Acidic  Organic  Phosphoric  Acid  Ester  5  to  1  0 
Biocide  2  to  5 

6.  A  water-miscible  metalworking  lubricant  ac- 
cording  to  any  one  of  Claims  1  to  5,  in  the  form  of  an 
aqueous  solution  or  emulsion. 

Patentanspriiche 

1  .  Wassermischbares  Metallbearbeitungs- 
schmiermittel,  enthaitend  Mineralol,  Emulgator,  L6- 
sungsvermittler,  Korrosionsinhibitor,  Biozid  und 
saure  Bestandteile,  dadurch  gekennzeichnet,  daB 
der  saure  Bestandteil  einen  sauren  organischen 
Phosporsaureester  in  einer  Menge  von  vorzugs- 
weise  3  bis  12  Gew.-%  der  Zusammensetzung  und 
das  Biozid  eine  formaldehydfreisetzende  Verbin- 
dung  beinhaltet. 

2.  Wassermischbares  Metallbearbeitungs- 
schmiermittel  nach  Anspruch  1  mit  der  folgenden  Zu- 
sammensetzung  in  Gewichtsprozent: 
Mineralol  50  bis  55 
Petroleumsulfonat  1  6  bis  20 
Glykolether  12  bis  16 
Borsaureaminester  7  bis  10 
saurer  organischer  Phosphorsaureester  3  bis  7 
Biozid  2  bis  3 

3.  Wassermischbares  Metallbearbeitungs- 
schmiermittel  nach  Anspruch  1  mit  der  folgenden  Zu- 
sammensetzung  in  Gewichtsprozent: 
Mineralol  30  bis  35 
Petroleumsulfonat  1  8  bis  22 
Glykoiether  12  bis  16 
Borsaureaminester  5  bis  8 
Fettsaureester  5  bis  8 
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4.  Un  lubrifiant  d'usinage  de  metaux  miscible  a 
I'eau  selon  la  revendication  1  ,  prSsentant  la  compo- 
sition  suivante  en  pourcentage  en  poids: 
Huile  minerale  20  a  30 
Emulsifiant  non-ionique  1  0  a  1  5 
Amino  ester  d'acide  borique  9  a  1  8 
Alkanolamine  0  a  7 
Glycol  ether  6  a  12 
Paraffine  chloree  16  a  20 
Eau  5  a  15 
Ester  d'acide  phosphorique  organique 

acide  7  a  12 
Biocide  2  a  5 

5.  Un  lubrifiant  d'usinage  de  metaux  miscible  a 
I'eau  selon  la  revendication  1  ,  pr6sentant  la  compo- 
sition  suivante  en  pourcentage  en  poids: 
Huile  minerale  5  a  25 
Emulsifiant  non-ionique  1  0  a  1  5 
Amino  ester  d'acide  borique  1  2  a  1  8 
Alkanolamine  0  a  7 
Glycol  ether  6  a  20 
Inhibiteur  de  corrosion  1  0  a  1  5 
Eau  5  a  20 
Ester  d'acide  phosphorique  organique 

acide  5  a  10 
Biocide  2  a  5 

6.  Un  lubrifiant  d'usinage  de  metaux  miscible  a 
I'eau  selon  I'une  quelconque  des  revendications  1  a 
5  se  trouvant  sous  la  forme  d'une  solution  ou  d'une 
emulsion  aqueuse. 
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