
©  J  

Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  0 0 7   5 6 7  
A 1  

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  79102515.8 

©  Date  of  filing:  18.07.79 

©  Int.  CI.3:  C  10  M  3 / 0 2  
C  23  F  1 1 / 1 0  

(So)  Priority:  29.07.78  DE  2833473 

(S3)  Date  of  publication  of  application: 
06.02.80  Bulletin  80/3 

(E)  Designated  Contracting  States: 
BE  FR  GB  IT  LU  NL  SE 

©  Applicant:  Theunissen,  Helmut 
Bromberger  Strasse  83 
D-5600  Wuppertal  2(DE) 

(72)  Inventor:  Theunissen,  Helmut 
Bromberger  Strasse  83 
D-5600  Wuppertal  2(DE) 

©  Representative:  Redies,  Bernd,  Dr.  rer.  nat.  et  al, 
Redies.  Redies,  Turk  &  GiNe  Brucknerstrasse  20 
D-4000  Dusseldorf  13(DE) 

(£)  Aqueous  hydraulic  liquid  and  concentrates  thereof  having  improved  corrosion-protective  properties  for  metals. 
The  present  invention  is  related  to  the  decrease  of  corro- 

sion  of  metallic  surfaces  by  aqueous  hydraulic  liquids  contact- 
ing  the  same  and  corrosion  inhibiting  additives  for  such 
aqueous  hydraulic  liquids.  More  in  particular,  the  present 
invention  is  related  to  aqueous  hydraulic  liquid  concentrates 
comprising  a  mixture  of  particular  additives  which  concen- 
trates  can  be  diluted  with  water to  yield  the  aqueous  hydraulic 
liquids  with  improved  anti-corrosion  properties. 



The  present  invention  is  r e la ted   to  the  decrease  of  co r ros ion  

of  metal l ic   surfaces  by  aqueous  hydraul ic   l iquids   con t ac t i ng  

the  same  and  corrosion  i n h i b i t i n g   addi t ives   for  such  aqueous 

hydraulic  l iquids .   More  in  p a r t i c u l a r ,   the  present  i nven t ion  

is  re la ted  to  aqueous  hydraulic   l iqu id   concentrates   which  can 

be  di luted  with  water  to  yield  the  aqueous  hydraulic  l i q u i d s  

with  improved  an t i - co r ro s ion   p r o p e r t i e s .  

In  many  technical   areas  the  t r a n s f e r   and  maintenance  of  p r e s s u r e  

is  effected  by  means  of  aqueous  hydraul ic   l iquids  con ta in ing  

cer ta in   addit ives  to  prevent  corrosion  of  the  metal l ic   c o n t a i n e r s ,  

p is tons ,   and  connecting  tubes  by  the  water  of  the  hydraulic  l i q u i d s  

and  in  p a r t i c u l a r   various  mineral  sa l t s   contained  in  many  n a t u r a l  

spring  waters  used  for  such  aqueous  hydraulic  l iquids .   For 

instance,   such  aqueous  hydraulic  l iquids   are  used  to  a  g r e a t  

extent  and  volume  in  hydraulic  pit   prop  by-pass  systems  in  

underground  mining.  In  such  systems  the  corrosion  problem  i s  

p a r t i c u l a r   serious  because  the  water  which  is  avai lable   f o r  

such  hydraulic  systems  quite  often  has  a  high  hardness  caused 

by  a  high  concentrat ion  of  mineral  s a l t s   therein.   As  is  we l l  

known,  such  spring  waters  may  have  a  hardness  well  above  25° dH, 

for  instance  up  to  80°dH  while  normal  spring  water  is  c h a r a c t e r -  

ized  by  a  hardness  of  20odH. 



Up  to  now  there  are  two  kinds  of  a n t i - c o r r o s i o n   addi t ives   which 

are  added  to  the  spring  water  in  order  to  allow  i ts   use  as  

aqueous  hydraulic  l i qu ids   in  underground  mining.  The  one  kind 

consis ts   of  about  80 %  of  mineral  oil   and  20 %  of  one  o r  

several  emulgators,  ne t t ing   agents,   corrosion  r e s i s t a n c e  

addit ives  and  b iocides .   Such  corros ion  r e s i s t ance   a d d i t i v e s  

useful  for  this   p a r t i c u l a r   f i e ld   of  app l i ca t ion   are  d e s c r i b e d  

for  instance  in  German  pa tent   s p e c i f i c a t i o n   1  259  175. 

Such  addi t ive  mixtures  are  used  to  a  very  great  extent.   They 

are  added  in  amounts  of  about  1 %  to  the  water  used  as  h y d r a u l i c  

l iquid.   Thus,  d i lu te   aqueous  emulsions  are  obtained.  As  a l l  

emulsion  products  they  have  the  disadvantage  that  they  are  n o t  

stable  to  changes  in  temperatures   and,  in  p a r t i c u l a r ,   a r e  

stable  only  in  ra ther   soft   water  with  hardness  values  of  up  t o  

25°dH.  Therefor,  water  to  be  used  in  combination  with  such 

addi t ives   has  to  be  demineral ized  and  thereby  softened  in  o r d e r  

to  allow  the  production  of  aqueous  hydraulic  l iquids   p rov id ing  

s u f f i c i e n t   corrosion  p r o t e c t i o n .   This  of  course  cons ide rab ly  

increases  the  costs  for  the  p repa ra t ion   of  such  h y d r a u l i c  

l iquids .   Furthermore,  emulsions  are  known  to  be  sensible  t o  

changes  in  the  water  hardness.   F ina l ly ,   such  emulsions  a r e  

readi ly   subject   to  the  noxious  growth  of  bac te r i a .   Since  t h e  

concentra t ion  range  with  such  corrosion  p ro tec t ive   a d d i t i v e s  

based  on  mineral  oil  is  very  narrow  for  the  hydraulic  l iquids   t o  

be  produced,  the  hydraul ic   l iqu ids   cannot  readi ly   be  p repa red  

at  the  place  of  use.  If  the  addi t ive   is  added  to  the  water  a t  

too  high  a  concent ra t ion ,   the  formation  of  a  homogenous  . 

emulsion  is  rendered  impossible .   This  again  may  cause  a 



considerable   decrease  in  the  a n t i - c o r r o s i o n . p r o p e r t i e s   and  may 

cause  the  danger  of  a  clogging  of  reflux  f i l t e r s   in  t h e  

hydraul ic   pi t   prop  by-pass  system.  In  addi t ion ,   envi ronmenta l  

p ro t ec t i on   reasons  recent ly   have  caused  s tudies   for  c o r r o s i o n  

i n h i b i t o r s   which  are  free  of  mineral  oils  (see  for  i n s t a n c e  

Se i fen-Ole- re t te -Wachse ,   vol.  102  (1976)  p.  159  f f . ) .  

The  other  kind  of  corrosion  protec t ion   add i t ives   to  water  t o  

be  used  for  the  p a r t i c u l a r   purposes  given  hereinabove,   which 

are  free  of  mineral  oils  consis ts   of  concentrated  a q u e o u s  

so lu t ions   of  a lka l i   metal  or  amine  sa l t s   of  a lky l   and/or  a r y l  

sulfonamido  carboxylic  acids  (see  for  instance  German  Auslege- 

s c h r i f t   1  081  737,  German  Offenlegungsschr i f t   1  771  548,  German 

Aus legeschr i f t   1  101  902).  Other  aqueous  hydraul ic   l iquids   f r e e  

of  m i n e r a l  o i l   contain  sal ts   of  fa t ty   acids  having ?  to  21,  i n  

p a r t i c u l a r   7  to  18  carbon  atoms,  or  of  alkyl  aryl  monophospho- 

ric  acid  es ters   or  such  diphosphoric  acid  e s t e r s ,   in  p a r t i c u l a r  

sa l t s   of  mono-,  di-  or  tr ihydroxy  lower-alkyl   amines  such  as 

t r i e t h a n o l   amine,  or  of  hydrazine.  However,  such  a d d i t i v e s  

have  the  disadvantage  that  they  have  to  be  added  to  the  wa te r  

in  quite  large  amounts  above  3 %  by weight  of  the  water  i n  

order  to  give  to  the  hydraulic  l iquid  a  s u f f i c i e n t   c o r r o s i o n  

p ro tec t ion   a c t i v i t y   and  in  order  to  f u l f i l l   the  high  s t andards  

of  the  Technical  Survei l lance  Clubs  (Technischer  Uberwachungs- 

verein)   for  t he i r   recommendation  for  the  purposes  here  des -  

cribed.  However,  even  at  such  a  high  concent ra t ion   they  do 

not  give  a  s u f f i c i e n t   corrosion  p ro tec t ion   in  water  with  a 

high  hardness.  S t i l l   furthermore,  such  hydraul ic   l iquids  have 

to  provide  a  s u f f i c i e n t   l ub r i ca t ion   in  order  to  keep  the  wear 



of  the  hydrau l i ca l ly   operated  mine  p i s t i l   as  low  as  p o s s i b l e .  

Many  experiments  have  been  made  in  order  to  produce  aqueous 

hydraul ic   l iquids   which  are  less   a f fec ted   by  elevated  wate r  

hardness,   by  changes  in  the  water  hardness  or  changes  in  t h e  

concent ra t ion   when  added  to  the  spring  water  used  as  b a s i c  

hydraul ic   l iquid ,   and  which  give  a  s u f f i c i e n t   and  high  c o r r o s i o n  

p ro t ec t i on   against  water  with  e levated  hardness  even  at  low 

concentra t ions   and  where  the  wear  of  the  pis tons  of  t h e  

hydraul ic   system  is  much  less  in  comparison  to  aqueous  h y d r a u l i c  

l iquids   known  up  to  now. 

Accordingly,  it  is  an  object  of  the  present   invention  to  p rov ide  

an  aqueous  l iquid  containing  ce r t a in   add i t ives ,   i .e .   to  p rov ide  

an  aqueous  hydraulic  l iquid   concentra te   which  l iquid   upon  d i l u -  

t ion  with  water  to  the  app rop r i a t e ly   low  concent ra t ion   y i e l d s  

into  an  aqueous  hydraulic  l iquid   with  improved  a n t i - c o r r o s i o n  

p rope r t i e s   even  at  low  concent ra t ions   of  the  a d d i t i v e s .  

It  is  furthermore  an  object  to  provide  such  an  aqueous  h y d r a u l i c  

l iquid   concentrate  which  can  be  read i ly   d i lu ted   with  wate r  

having  an  unusually  high  hardness  and  with  water  having  a 

varying  ha rdness .  

It  f i n a l l y   is  an  object  to  provide  aqueous  hydraulic   l i q u i d s  

with  improved  a n t i - c o r r o s i o n   p rope r t i e s   containing  such  concen- 

t r a t e s .  



SUMMARY  OF  THE  INVENTION 

These  and  other  objects  are  accomplished  by  the  p r e s e n t  

invention.   It  provides  an  aqueous  hydraulic  l iquid   c o n c e n t r a t e  

which  upon  d i lu t ion   with  water  r esu l t s   in  a  hydraulic   l i q u i d  

with  s u b s t a n t i a l l y   decreased  corrosion  of  the  m e t a l l i c  

conta iners   and  tubes  and  other  apparatus  of  the  h y d r a u l i c  

system  even  at  an  extremely  high  water  hardness  and  even  i f  

the  to ta l   of  components  are  present   in  the  hydraul ic   system 

in  amounts  so  low  as  0.5  to  1.5%  by  weight  of  the  water.  The 

aqueous  hydraulic  l iquid  concentrates   according  to  the  p r e s e n t  

invent ion  comprise,  in  addit ion  to  wa te r ,  

a)  more  than  50%  by  weight  of  a  corrosion  r e s i s t ance   agen t  

f o r   metals  ( i .e .   a  compound  preventing  the  corrosion  o f  

metals)  insens ib le   against  water  hardness  or  a  mixture  o f  

several  such  corrosion  r e s i s t ance   agents,  possibly  i n  

admixture  with  another  corrosion  r e s i s t ance   agent  for  me ta l s ,  

c)  0.1  to  6  %  by  weight  of  a  na tura l   or  syn the t ic   oil  which  i s  

s u b s t a n t i a l l y   insoluble  in  water  and  which  may  be  emulgated 

in  water,  or  a  mixture  of  several  such  o i ls ,   and 

b)  a  surface  active  agent  or  a  mixture  of  such  surface  a c t i v e  

agents  in  an  amount  such  that  the  to ta l   weight  of  a),  b) 

and  c)  is  100  %,  in  p a r t i c u l a r ,   in  a  molar  ra t io   of  a ) : b ) : c )  

corresponding  to  (10  to  500) :  (3  to  75):  1  and  p r e f e r a b l y  

corresponding  to  (10  to  60) :   (3  to  20) :  1. 



Referring  to  the  t o t a l   weight  of  the  act ive  components,  t h e  

mixture  of  active  components preferably  cons i s t s   of  55  to  9 0 %  

by  weight  of  the  corrosion  r e s i s t ance   agent  or  agents,  7  t o  

40 %  by  weight  of  surface  active  agent  or  agents  and  0.1  t o  

5  %  by  weight  of  na tura l   or  syn the t ic   oil   or  mixture  of  o i l s .  

The  concent ra t ion   of  the  groups  a),  b)  and  c)  of  act ive  agen t s  

in  the  concentrate  is  not  important  since  the  concentrate   i s  

d i lu ted   with  water  to  an aqueous  concentra te   as  marketed  which 

concentrate   is  fu r ther   d i lu ted   with  water  to  yield  the  f i n a l  

hydraul ic   l iquid .   However,  the  weight  r a t io   of  the  components 

is  important.   The  weight  rat io  ranges  for  the  various  compo- 

nents  is  ra ther   broad  because  members  of  one  or  another  group 
of  act ive  components  can  be  used  which,  as  is  known,  may  e x e r t ,  

for  instance,   a  corrosion  p ro tec t ive   a c t i v i t y   and  s u r f a c e  

a c t i v i t y   (such  as  the  sa l t s   of  f a t ty   acids  or  ce r ta in   phosphor ic  

acid  e s t e r ) .   Or  a  compound  may  be  used  which  is  such  a  s y n t h e t i c  

oil  and  at  the  same  time  shows  a  corrosion  p ro t ec t i ve   a c t i v i t y  

(such  as,  for  instance,   the  ch lo ropa ra f ines ) .   Thus,  there  a r e  

addi t ive   components  in  the  concentrate   according  to  the  p r e s e n t  

invention  which  show  an  a c t i v i t y   as  member  of  one  or  s e v e r a l  

component  groups  and,  therefor ,   may  be  enumerated  with  i t s  

a c t i v i t y   in  the  one  ore  the  other  group  of  act ive  components. 



DETAILED  DESCRIPTION 

Improved  p roper t i e s   over  pr ior   art  i t   is  su rpr i s ing   that  even 

at  a  water  hardness  of  65°dH  or  in  excess  thereof ,   the  t o t a l  

amount  of  active  components  a),  b)  and  c)  in  the  h y d r a u l i c  

l iquid   according  to  the  present   invention  may  be  so  low  as 

1%  by  weight.  The  r e s u l t i n g   hydraulic  l iquid  s t i l l   avoids  

s u b s t a n t i a l l y   completely  the  corrosion  of  the  s t a i n l e s s   s t e e l  

surfaces  of  the  cyl inders   and  pistons  or  conduits  and  tubes  

of  the  hydraulic  by-pass  system  and  furthermore  shows  very  

s u b s t a n t i a l l y   increased  l ub r i ca t i ng   p rope r t i e s .   While  in  t h e  

standard  tes t   according  to  the  "5th Luxembourg  Report  about 

the  P re requ i s i t e s   and  Tests  of  Liquids  of  Low  In f l ammabi l i t y  

for  the  Hydraulic  Power  Transfer  and  Control"  dated  November 

15,  1974  of  the  Expert  Committee  of  the  Commission  of  t he  

European  Community  for  the  Safe  Operation  and  Health  P r o t e c t i o n  

in  the  Coal  Mining  Industry,   a  known  traded  aqueous  h y d r a u l i c  

l iquid  free  of  mineral  oil  and  containing  the  t r i e t h a n o l   amine 

sal t   of  an  aryl  sulfonamido  carboxylic  acid  at  a  c o n c e n t r a t i o n  

of  1%  shows  a  corrosion  p ro tec t ion   value  of  +148  mg  ( r eques ted  

minimum  value  not  more  than  +5  mg), an  aqueous  h y d r a u l i c  

l iquid  of  equal  concent ra t ion   containing  the  combination  of  

active  components  according  to  the  present  invention  and 

containing  the  same  amount  of  the  same  sal t   of  the  aryl  su l fon -  

amido  carboxylic  acid  shows  a  corrosion  p ro tec t ion   of  l e s s  

than  +1  mg,  i .e .   no  corrosion  was  de tec table   at  a l l .   Even  a t  

a  concentrat ion  of  0.5%  by  weight  this  hydraulic  l i q u i d  

according  to  the  present   invention  s t i l l   showed  a  co r ros ion  

pro tec t ion   value  of  +12  mg. 





The  improvement  of  the  l ub r i ca t ing   p rope r t i e s   of  the  aqueous 

hydraulic  l iquids   produced  in  accordance  with  the  p r e s e n t  

invention  in  comparison  with  the  pr ior   art  hydraulic  l i q u i d s  

present ly   in  trade  has  been  determined  by  means  of  the  wear 

tes t   with  the  wear  balance  according  to  Reichert .   In  this  t e s t  

the  contact  pressure  upon  the  metal  surface  to  be  tested  in  

combination  with  each  hydraulic  l iquid  is  determined  at  which 

equal  wear  is  observed  at  a  predetermined  concentrat ion  of  

the  to ta l   of  addi t ives   in  the  hydraulic  l iquid .   The  hydrau l i c  

l iquid  according  to  the  present  invention  add i t iona l ly   con ta ined  

a  small  amount  of  a  known  b i o c i d e .  

These  resu l t s   are  p a r t i c u l a r l y   surpr i s ing   with  respect  to  t h e  

improved  corrosion  p ro tec t ion   because  it  is  known  that  the  

corrosion  p ro tec t ion   ac t iv i ty   of  usual  an t i - co r ros ion   agents  

such  as  the  alkanol  amine  sa l ts   of  aryl  sulfamido  carboxyl ic  

acids  is  s u b s t a n t i a l l y   decreased  even  in  ra ther   soft  water  

when  being  combined  with  even  small  amounts  of  a  surface  a c t i v e  

agent  (see  for  instance  Seifen-Ole-Fette-Wachse,   vol.  102 



(1976)  p.  119).  Contrary  the re to ,   the  corros ion  p r o t e c t i o n  

a c t i v i t y   is  manifold  increased  by  the  combination  of  a c t i v e  

agents  according  to  the  present   invent ion   not  only  in  s o f t  

waters  but  also  and  in  p a r t i c u l a r l y   when  using  water  as  base 

for  the  aqueous  hydraulic  l iqu id   which  has  an  unusually  h igh 

hardness,and  the  improved  a n t i - c o r r o s i o n   a c t i v i t y   is  upheld 

independently  of  considerable  changes  in  the  hardness  of 

the  water .   Furthermore,  the  l u b r i c a t i n g   a c t i v i t y   is  a l s o  

s u b s t a n t i a l l y   increased  both  over  the  p r io r   art  h y d r a u l i c  

l iquids   free  of  mineral  oil  or  conta ining  mineral  Qi1. 

Active  components 

Many  known  products  already  used  as  a n t i - c o r r o s i o n   agents  f o r  

metal  may  be  used  as  a n t i - c o r r o s i o n   agents  for  metals  s t a b l e  

in .water   with  high  hardness  (component  a)  in  the  co r ros ion  

decreasing  combination  of  active  products  for  aqueous  hyd rau l i c  

l iquids   in  accordance  with  the  present   invention.   In  p a r t i c u l a r ,  

the  react ion  products  of  mono-,  di-  and/or  t r i - l ower   alkoxy 

amines  with  boric  acid,  or  the  a lka l i   metal  or  amine  s a l t s  

(such  as  alkanolamine  s a l t s )   of  aryl  sulfonamido  ca rboxy l i c  

acids,  or  the  phosphoric  acid  mono-  and  d ies te r s   of  lower 

alkoxylated  alkanols,   phenols  or  naphthols  may  be  used.  Such 

boric  esters   are  for  instance  described  in  US  patent  s p e c i f i c a -  

t ion  2  441  063  or  in  German  patent   s p e c i f i c a t i o n   1  620  447. 

Useful  sal ts   of  arylsulfonamido  carboxylic   acids  are  desc r ibed  

for  instance  in  German  patent  s p e c i f i c a t i o n s   1  298  672  and 

1  297  798  or  in  German  Of fen legungsschr i f t   1  771  548  and  a r e  

traded  for  instance  under  the  r e g i s t e r e d   trade  mark  HOSTACOR  H. 



The  above  mentioned  phosphoric  acid  es te rs   are  known  f o r  

instance  from  German  Aus legeschr i f t   1  276  273  and  German 

Offen legungsschr i f t   1  594  439  and  are  traded  under  t he  

r eg i s t e r ed   trade  mark  HOSTAPHAT.  In  such  products  fa t ty   ac id  

groupments  are  bonded  d i r ec t ly   or  by  way  of  e thy leneox ide  

bridges  to  orthophosphoric  acid  (see  Company  P u b l i c a t i o n  

"HOSTAPHAT  products  for  the  cosmetic  industry"  and  "HOSTAPHAT 

MD  products"  of  Hoechst  AG).  Most  prefer red   is  a  combination 

of  products  of  several  of  these  three  groups  of  products,   in  

p a r t i c u l a r   of  a  boric acid  es ter   with  a  phosphoric  acid  e s t e r .  

If  desired,   another  corrosion  p ro tec t ive   agent  for  meta ls  

known  to  be  ins table   against  hard  waters  such  as  a  branched 

C8 to  18-fa t ty   acid  (such  as  isononane  acid)  and  i ts   sa l t s   may 

be  added  t h e r e t o .  

Surface  active  agents  (component  b)  which  may  be  used  i n  

accordance  to  the  present  invention may  be  any  of  the  known 

surface  active  agents.  Preferred  are  such  surface  active  agents  

which  produce  foam  only  to  a  low  degree.  As  already  mentioned, 

such  surface  active  agents  may  also  be  used  which  themselves 

have  an t i - co r ro s ion   ac t iv i ty   such  as  the  above  mentioned 

phosphoric  acid  esters  or  the  sa l t s   of  alkyl  sulfonamido 

carboxylic  acids.  Other  useful  surface  active  agents  are  the  

fa t ty   acids  having  8  to  18  carbon  atoms  in  a  s t r a igh t   cha in ,  

the  fa t ty   amine  ethoxylates  of  sa tura ted   or  unsaturated  f a t t y  

acids,  o ley lsa rcos ide ,   a lky lnry lpo lyg lyco l   e thers ,   a l ky lpo ly -  

glycol  e thers ,   alkyl  esters  of  C8 to  18-fat ty  acids,  f a t t y  

acid  polyglycol  esters ,   alkyl  polyglycol   ether  s u l f a t e s ,  



C8  to  18-fa t ty   amides,  a l k y l a r y l s u l f o n a t e s ,   C8  to  1 8 - f a t t y  
alcohol  polyglycol  e thers ,   l i nea r   and  branched  alkane  su l fona tes ,   - 

petroleum  su l fonates   or  the  l i k e .  

The  component  c)  of  the  corrosion  decreasing  combination  o f  

active  products  in  the  concentra te   and  the  f ina l   aqueous 

hydraulic  l iquid  according  to  the  present  invent ion,   i . e .   t h e  

oil  which  is  s u b s t a n t i a l l y   insoluble   in  water  and  can  be  emulgated 

in  water,  is  se lec ted   from  the  group  cons is t ing   of  the  mixed 

polymers  from  ethylene  oxide  and  propylene  oxide  having  a  h igh  

molecular  weight,  the  polyalkylene  glycoles  such  as  po lyp ropy l -  

ene  glycol,  the  f a t ty   acid  es ters   containing  8  to  18  carbon 

atoms  in  the  molecule,  the  C5  to  18-hydrocarbons  and  t h e i r  

chlor inated  de r iva t ives   ( c h l o r o p a r a f f i n e s ) ,   if  a  synthe t ic   o i l .  

A  natural   oil  which  may  be  used  according  to  the  p r e s e n t  

i n v e n t i o n ,  i s   for  ins tance  sperm  oil.The  c h l o r o p a r a f f i n e s  

add i t i ona l ly   produce  useful   corrosion  p ro t ec t ive   p r o p e r t i e s .  

The  hydraulic  l iqu id   concentra te   according  to  the  p r e s e n t  

invention  a d d i t i o n a l l y   to  the  above  basic  components  a),  b) 

and  c)  may  contain  small  amounts  such  as  0.5  to  5 %  by  weight  

of  a  biocide  such  as  d ioxazo l id iny l   methane,  a  f a t ty   a c i d  

N-methylol  amidecrhexahydrot r iaz ine .   It  may  fu r the r   c o n t a i n  

a  nonferrous  metal  i n h i b i t i n g   agent  such  as  a  b e n z t r i a z o l  

compound  or  a  mercapto  benz t r i azo l   in  amounts  ranging  from 

0.1  to  0.5%  by  weight.  Such  biocides  and  t he i r   use  i n  

combination  with  corros ion  p ro tec t ion   agents  is  known.  The 

hydraulic  l iquid  concent ra tes   according  to  the  p r e s e n t  



invent ion  may  fur ther   contain  small  amounts  of  defoaming  agen t s  

and/or  d y e s t u f f s .  

SPECIFIC  EMBODIMENTS 

The  following  examples  serve  to  fur ther   i l l u s t r a t e   t h e  

production  of  the  hydraulic  l iquid  concentrates   accord ing  

to  the  present   invention  as  they  are  shipped  to  the  mining 

companies  for  producing  hydraulic  l iquids   therefrom  by 

d i lu t ion   with  water  such  as  spring  wa te r .  

EXAMPLE  1 

For  producing  100  kilograms  of  an  aqueous  hydraul ic   l i q u i d  

concentrate   in  accordance  with  the  present  invent ion  t he  

following  components  are  homogenously  mixed: 

15.00  kg.  of  arylsulfamido  carboxylic  acid  HOSTACOR  H 

15.00  kg.  of  t r i e t h a n o l a m i n e  

3.00  kg.  of  morpholine 

10.00  kg.  of  fa t ty   acid  alkanolamide  HOSTACOR  DT 

7.00  kg.  of  a lky la ry lpo lyg lyco l   ether  ARKOPAL  N  060 

3.00  kg.  of  ch loroparaf f ine   HOECHST  56  l i q u i d  

3.00  kg.  of  biocide  Preventol  OC  3011 

0.30  kg.  of  b e n z o t r i a z o l e  

43.70  kg.  of  wa te r  

100.00  kg. 
============ 



For  producing  a  hydraul ic   l iquid   to  be  used  in  the  h y d r a u l i c  

system  of  a  mine,  the  above  concentrate  is  d i lu ted   with  any 
kind  of  spring  water  such  that   the  f ina l   hydraul ic   l i q u i d  

contains   a  t o t a l   of  1%  by  weight  of  active  components  b e s i d e s  

w a t e r .  

EXAMPLE  2 

For  producing  100  kilograms  of  an  aqueous  hydraul ic   l i q u i d  

concent ra te   in  accordance  with  the  present  invent ion  t h e  

fol lowing  components  are  homogenously  admixed: 

5.00  kg.  of  boric  acid  product  Hoe  S  2688  of  Hoechst  AG 

20.00  kg.  of  isononane  a c i d  

25.00  kg.  of  t r i e t h a n o l a m i n e  

4.00  kg.  of  morpholine 

4.00  kg.  of  phosphoric  acid  ester  GAFEN  LB  400  of  General  

0.20  kg.  of  b e n z o t r i a z o l e   
Aniline  &  Film  Corp. 

0.20  kg.  of  b e n z o t r i a z o l e  

3.00  kg.  of  biocide  Preventol  D  2 

37.80  kg.  of  wa te r  

100.00  kg.  
============ 

The  following  examples  rec i t e   the  components  for  p roducing  

100.00  kg.  of  the  aqueous  hydraulic  l iquid  c o n c e n t r a t e  

according  to  the  present   invention  by  homogenously  admixing 

the  same. 



EXAMPLE 3 

15.00  kg.  of  boric  acid  der iva t ive   Hoe  S  2687  of  Hoechst  AG 

15.00  kg.  of  arylsulfonamido  carboxylic  acid  HOSTACOR  H 
of  Hoechst  AG 

7.00  kg.  of  t r i e t h a n o l a m i n e  

10.00  kg.  of  o l e y l s a r c o s i d e  

0.50  kg.  of  o l e i n  

3.50  kg.  of  a lky la ry l su l famido   carboxylic  acid  Bohrmi t t e l  
Hoechst  F 

1.00  kg.  of  propylene  glycol  900  of  BASF 

0.20  kg.  of  b e n z o t r i a z o l e  

3.00  kg.  of  biocide  Preventol  D  2 

44.80  kg.  of  wa te r  

100.00  kg. 
=========== 

EXAMPLE 4 

20.00  kg.  of  boric  a c id  

30.00  kg.  of  t r i e t h a n o l   amine 

0.90  kg.  of  boric  acid  compound  Hoe  S  2687  of  Hoechst  AG 
4.00  kg.  of  phosphoric  acid  ester  GAFEN  LB  400 

0.20  kg.  of  t a l l   oil  fa t ty   ac id  

0.70  kg.  of  a lkylary lsu l famido  carboxylic  acid  Bohrmi t t e l  
Hoechst  F 

0.20  kg.  of  spindel  o i l  

5.00  kg.  of  biocide  Preventol  OC  3011 

0.30  kg.  of  mercaptobenzth iazole  

38.70  kg.  of  w a t e r  

100.00  kg. 
=========== 



EXAMPLE  5 

20.00  kg.  of  boric  a c i d  

30.00  kg.  of  boric  acid  compound  Hoe  S  2687  of  Hoechst  AG 

4.00  kg.  of  t r i e t h a n o l a m i n e  

2.00  kg.  of  d ie thanolamine 

2.00  kg.  of  naphthenic  a c id  

2.00  kg.  of  o l e i n  

2.00  kg.  of  the  ni trogen  containing  block-polymer  from 
ethyleneoxide  and  propyleneoxide,   p r o d u c t  
GENAPOL  PN  30  of  Hoechst  AG 

6.00  kg.  of  petroleum  s u l f o n a t e  

2.00  kg.  of  ch loroparaf f ine   HOECHST  56  l i q u i d  

0.30  kg.  of  b e n z o t r i a z o l e  

3.00  kg.  of  biocide  Preventol  D  2 

26.70  kg.  of  wa te r  

100.00  kg. 

EXAMPLE  6 

17.00  kg.  of  arylsulfonamido  carboxylic  acid  HOSTACOR  H 

20.00  kg.  of  t r i e t h a n o l a m i n e  

4.00  kg.  of  o l e y l s a r c o s i d e  

6.00  kg.  of  f a t ty   amine  N-oxethylate  GENAMIN  0-050 

4.00  kg.  of  f a t ty   acid  N-alkanol.amide  HOSTACOR  DT 

3.00  kg.  of  a lkylary l   polyglycol  ether  ARKOPAL  N  060 

2.00  kg.  of  ch loroparaf f ine   HOECHST  56  l i q u i d  

5.00  kg.  of  biocide  Prevcntol  D  2 

0.30  kg.  of  b e n z o t r i a z o l e  

38.70  kg.  of  wa te r  

100.00  kg. 
========== 



EXAMPLE  7 

20.00  kg.  of  benzoic  ac id  

20.00  kg.  of  t r i e t h a n o l a m i n e  

3.00  kg.  of  morpholine 

2.00  kg.  of  hydrazine  hydrate  24  % 

6.00  kg.  of  a lky la ry l   sulfonate  Hoechst 

10.00  kg.  of  alkane  sulfonate  HOSTAPUR  SAS 

1.00  kg.  of  castor   o i l  

4.00  kg.  of  biocide  Preventol  OC  3011 

0.20  kg.  of  b e n z o t r i a z o l e  

33.80  kg.  of  wa te r  

100.00  kg. 
=========== 

EXAMPLE  8 

25.00  kg.  of  boric  acid  compount  Hoe  S  2687 

15.00  kg.  of  isononane  ac id  

4.00  kg.  of  morpholine 

10.00  kg.  of  the  nitrogen  containing  block-polymer  from 
ethylencoxide  and  propyleneoxide,  p roduc t  
GENAPOL  PN  30  of  Hoechst  AG 

8.00  kg.  of  fa t ty   acid  N-alkanol  amide  HOSTACOR  DT 

6.00  kg.  of  a lkylaryl   polyglycol  ether  ARKOPAL  N  060 

1.50  kg.  of  sperm  o i l  

0.30  kg.  of  b e n z o t r i a z o l e  

4.00  kg.  of  biocide  Preventol  D  2 

36.20  kg.  of  wa te r  

100.00  kg. 
=========== 



EXAMPLE  9 

9.00  kg.  of  arylsulfamido  carboxylic  acid  HOSTACOR  H 

15.00  kg.  of  isononane  a c i d  

20.00  kg.  of  t r i e t h a n o l a m i n e  

3.00  kg.  of  d ie thanolamine  

3.00  kg.  of  boric  acid  compound  Hoe  S  2687  of  Hoechst  AG 

4.00  kg.  of  a lky la ry l   sulfamido  carboxylic  acid  Bohrmi t t e l  
Hoechst  F 

0.10  kg.  of  spindel  o i l  

3.00  kg.  of  b ioc ide  P reven to l   D  2 

0.20  kg.  of  b e n z o t r i a z o l e  

42.70  kg.  of  wa te r  

100.00  kg. 
= = = = = = = = =  

EXAMPLE  1 0  

20.00  kg.  of  isononane  a c i d  

5.00  kg.  of  boric  acid  der iva t ive   Hoe  S  2687  of  Hoechst  AG 

25.00  kg.  of  t r i e t h a n o l a m i n e  

4.00  kg.  of  morpholine 

15.00  kg.  of  f a t ty   amine  N-oxethylate  GENAMIN  0-050 

1.00 kg.  of  sperm  o i l  

3.00  kg.  of  biocide  Preventol  OC  3011  . 
0.20  kg.  of  b e n z o t r i a z o l e  

26.80  kg.  of  w a t e r  

100.00  kg. 



EXAMPLE 11 

20.00  kg.  of  arylsulfamido  carboxylic  a c i d  

20.00  kg.  of  boric  a c i d  

18.00  kg.  of  t r i e t h a n o l a m i n e  

5.00  kg.  of  morpholine 

7.00  kg.  of  sec.  alkane  sulfonate  HOSTAPUR  SAS 

4.00  kg.  of  phosphoric  acid  ester   GAFEN  LB  400 

1.00  kg.  of  c h l o r o p a r a f f i n e  

3.00  kg.  of  biocide  Preventol  D  2 

0.20  kg.  of  b e n z o t r i a z o l e  

31.80  kg.  of  wa te r  

100.00  kg. 
= = = = = = = =  



1.  An  aqueous  h y d r a u l i c  l i q u i d   concentrate  with  improved 

corrosion  p r o t e c t i o n   p rope r t i e s   to  metal  surfaces  c o n t a c t e d  

therewith  cha rac te r i zed   in  that  i t   contains  besides  w a t e r  

a)  a  metal  corrosion  p ro t ec t i on   agent  stable  in  hard  w a t e r ,  

a  mixture  of  several   of  such  corrosion  p ro t ec t ion   a g e n t s  

and,  poss ibly ,   another  metal  corrosion  p ro t ec t ion   agen t  

( d i f f e r en t   from  the  above  a g e n t s ) ,  

b)  a  surface  act ive  agent  or  a  mixture  of  several   s u r f a c e  

active  agents,  and 

c)  a  natural   or  synthe t ic   oil  which  is  s u b s t a n t i a l l y  

insoluble  in  water  and  which  can  be  emulgated  in  wa te r ,  

or  a  mixture  of  several   such  o i l s .  

2.  An  aqueous  hydraul ic   l iqu id   concentrate  according  to  c la im 

1  charac te r ized   in  that   the  components  a),  b)  and  c)  a r e  

present  in  a  weight  r a t io   of  (from  10  to  500) :  (from  3 

to  75) :  1. 

3.  An  aqueous  hydraul ic   l iquid   concentrate  according  to  c la ims  

1  and  2  cha rac te r i zed   in  that   it  contains  the  components 

a),  b)  and  c)  are  present   in  a  weight  ra t io   of  (from  10  t o  

60) :  (from  3  to  20) :   1. 



4.  An  aqueous  hydraul ic   l iquid   concentrate  according  to  c la ims  

1  and  2  cha rac te r i zed   in  that   i t   contains,   ca lcu la ted   t o  

the  t o t a l   weight  of  the  three  components  a),  b)  and  c),  t h e  

corrosion  p ro tec t ion   agent  s table  in  hard  water  or  t h e  

mixture  of  several   such  c o r r i s i o n   protec t ion   agents  in  an 

amount  corresponding  to  more  than  50 %  by  weight,  the  o i l  

or  the  mixture  of  oi ls   in  an  amount  corresponding  to  0.1  t o  

6 %  by  weight,  and  the  surface  active  agent  or  mixture  o f  

surface  active  agents  as  remainder  amount  to  100 %  by  we igh t .  

5.  An  aqueous  hydraulic  l iquid   concentrate  according  to  claim  4 

charac te r ized   in  that  i t   contains  the  corrosion  r e s i s t a n t  

agent  or  the  mixture  thereof   in  an  amount  corresponding  t o  

more  than  60%  by  weight,  the  oil  or  mixture  of  oils  in  an 

.  amount  corresponding  to  1  to  5 %  by  weight  besides  the  

surface  active  agent  or  mixture  of  several  such  s u r f a c e  

active  agents  as  remainder  amount. 

6.  An  aqueous  hydraulic  l iquid   concentrate  according  to  c la ims 

1  to  5  charac te r ized   in  that   it  add i t iona l ly   contains  a 

minor  amount  of  one  or  several  compounds  selected  from  t h e  

group  consis t ing   of  a  biocide,   an  nonferrous  metal  i n h i b i t o r ,  

and  a  l ub r i ca t i ng   agen t .  

7.  An  aqueous  hydraulic  l iquid  with  improved  corrosion  p r o t e c t i o n  

proper t i es   to  metal  surface  s  contacted  therewith  c h a r a c t e r -  

ized  in  that  it  contains  besides  water  0.5  to  2 %  by  weight  

of  mixture  o f  



a)  a  metal  corros ion  p r o t e c t i o n   agent  s table   in  hard  w a t e r ,  
a  mixture  of  Several  of  such  corrosion  p ro tec t ion   a g e n t s  
and,  poss ib ly ,   another  metal  corrosion  p ro tec t ion   agen t  
( d i f f e r e n t   from  the  a b o v e  a g e n t s ) ,  

b )   a  surface  ac t ive   agent  or  a  mixture  of  several  s u r f a c e  
active  agents,   and 

c)  a  na tura l   or  syn the t i c   oil  which  is  s u b s t a n t i a l l y  
insoluble   in  water  and  which  can  be  emulgated  in  wa t e r ,  
or  a  mixture  of  several   such  o i l s .  

8.  An  aqueous  hydraul ic   l iqu id   according  to  claim  7  c h a r a c t e r i z e d  

in  that   the  components  a),  b)  and  c)  are  present  in  a  weight  

r a t i o   of  (from  10  to  500) :  (from  3  to  75) :  1. 

9.  An  aqueous  hydraul ic   l iquid   according  to  claims  7  and  8 

charac ter ized   in  that   i t   contains  the  components  a),  b)  and 

c)  are  present   in  a  weight  ra t io   of  (from  10  to  60) :  (from 

3  to  20) :  1. 

10.  An  aqueous  hydraul ic   l iquid   according  to  claims 7  and  8 

charac ter ized   in  that   i t   contains,   ca lcula ted   to  the  t o t a l  

weight  of  the  three  components  a),  b)  and  c),  the  c o r r o s i o n  

pro tec t ion   agent  s table  in  hard  water  or  the  mixture  o f  

several  such  co r r i s i on   p ro tec t ion   agents  in  an  amount 

corresponding  to  more  than  50 %  by  weight,  the  oil  or  t h e  

mixture  of  oi ls   in  an  amount  corresponding  to  0.1  to  6  % 



by  weight,  and  the  surface  active  agent  or  mixture  o f  

surface  act ive  agents  as  remainder  amount  to  100%  by 

we igh t .  

11.  An  aqueous  hydraulic  l iquid  according  to  claim  10  c h a r a c t e r i z e d  

in  that  i t   contains  the  corrosion  r e s i s t a n t   agent  or  t h e  

mixture  thereof   in  an  amount  corresponding  to  more  than  60% 

by  weight,  the  oil  or  mixture  of  oils  in  an  amount  c o r r e s -  

ponding  to  1  to  5 %  by  weight  besides  the  surface  a c t i v e  

agent  or  mixture  of  several  such  surface  active  agents  as  

remainder  amount. 

12.  An  aqueous  hydraulic   l iquid  according  to  claims  7  to  11 

c h a r a c t e r i z e d   in  that   it  add i t iona l ly   contains  a  minor  amount 

of  one  o r  s e v e r a l   compounds  selected  from  the  group  c o n s i s t i n g  

of  a  biocide,   a  nonferrous  metal  i nh ib i to r ,   and  a  l u b r i c a t i n g  

a g e n t .  
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