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©  Lubricant  composition. 

A  substantially  soap-free  lubricant  composition,  espe- 
cially  adapted  for  use  as  a  lubricant  for  slat  conveyors  or 
conveyor  belts,  is  disclosed  comprising: 
(a)  a  carboxylated  nonionic  of  the  general  formula: 

wherein  R  is  a  saturated  or  unsaturated  alkyl  group; 
m  =  2-3;  n  =  3-7  and  M  is  H,  an  alkali  metal  or  alkanol 
amine  cation; 

(b)  an  acyl  sarcosinate  of  the  general  formula: 

wherein  R  is  a  C11-C19  alkyl  or  alkylene  group;  and  M  is 
H,  an  alkali  metal  or  alkanol  amine  cation;  and 

(c)  water;  and  optionally 
a  conventional  nonionic  surfactant  having  an  HLB  value 
preferably  between  10  and  12  for  improved  detergency. 

The  lubricant  composition  shows  good  lubricating  abil- 
ity,  is  low-foaming,  insensitive  to  water  hardness,  has  good 
cleaning  efficiency  and  shows  no  tendency  to  cause  block- 
age  of  distribution  nozzles. 



This  invent ion   r e l a t e s   to  a  l u b r i c a n t   composi t ion   e s p e c i a l l y  

adapted  for  use  as  conveyor  belt   l u b r i c a n t .  

The  major i ty   of  modern  b o t t l e   f i l l i n g   and  capping  machines  in  

food  and  other  i n d u s t r i e s   are  equipped  with  s l a t   or  chain  b e l t  

conveyors  for  t r a n s p o r t i n g   the  b o t t l e s   to  and  from  the  mach ines .  

During  opera t ion   an  aqueous  l u b r i c a t i n g   s o l u t i o n   is  sprayed  v i a  

je t   nozzles  onto  the  moving  conveyor  bel t   to  e f f e c t   smooth  t r a n s -  

port   of  the  b o t t l e s   and  c leaning  of  the  chain  b e l t .  

The  t r a d i t i o n a l   type  of  fo rmula t ion   for  conveyor  bel t   l u b r i c a n t s  

is  based  on  f a t t y   acid  soap  s o l u t i o n s ,   with  or  without   o t h e r  

a d d i t i v e s ,   such  as  s e q u e s t r a n t s ,   s u r f a c t a n t s ,   s o l v e n t s ,   e t c .  

Although  soap  i t s e l f   is  a  very  good  l u b r i c a n t ,   i t   s u f f e r s   from 

problems  of  excess ive   foaming  in  sof t   water ,   or  of  calcium  soap 

p r e c i p i t a t i o n   in  hard  water ,   which  may  cause  blockages  in  t h e  

automatic   l u b r i c a n t   systems,   e s p e c i a l l y   in  the  nozz les .   In  o r d e r  

to  reduce  th is   b locking  tendency,   high  amounts  of  s e q u e s t r a n t s  

have  been  used  to  sof ten   the  water,   but  under  these  c o n d i t i o n s  

such  fo rmula t ions   would  again  su f f e r   from  excess ive   foaming.  

In  hard  water  the  use  c o n c e n t r a t i o n   of  a  l u b r i c a n t   conta in ing   a  s e -  

q u e s t r a n t ,   which  is  needed  to  prevent   the  blockage  of  nozzles ,   i s  

determined  by  the  water  hardness .   This  often  r e s u l t s   in  much  h i g h e r  

c o n c e n t r a t i o n s   of  the  l u b r i c a n t   being  used  than  is  n e c e s s a r y  

for  adequate  l u b r i c i t y .   However,  a  high  c o n c e n t r a t i o n   for  t h i s  

t r a d i t i o n a l   type  of  fo rmula t ion   i n e v i t a b l y   causes  e x c e s s i v e  

foaming  under  these  c o n d i t i o n s .  

In  p r a c t i c e ,   foam  can  be  a  problem  in  three   ways:  

(i)  It  f a l l s   off  the  conveyor  onto  the  f loor   beneath  and  b u i l d s  

up  into  an  u n s i g h t l y   'mountain '   of  suds .  

( i i )   It  climbs  up  the  b o t t l e s   when  they  are  held  s t a t i o n a r y   on  a 

moving  conveyor.  If  the  b o t t l e s   are  l a b e l l e d ,   the  label  w i l l  

be  moistened  by  the  foam  and  become  more  s u s c e p t i b l e   t o  

physical  damage.  Even  if  th is   does  not  happen,  it  may  cause  



s t a i n i n g   of  the  label  a f t e r   the  foam  has  c o l l a p s e d .  

( i i i )   Foam  on  the  bottom  of  washed  b o t t l e s   can  cause  p rob lems  

with  au tomat i c   bo t t l e   s c a n n e r s .  

Blackening  of  conveyor  bel ts   is  another   problem  with  poor  l u b r i -  

cants .   This  could  occur  if  clean  b o t t l e s   were  held  s t a t i o n a r y  

on  an  i n i t i a l l y   c lean  conveyor  l u b r i c a t e d   with  an  i n a d e q u a t e  

product .   It  may  also  occur  if  s o i l ,   e .g .   milk  s p i l l a g e ,   in  t h e  

v i c i n i t y   of  b o t t l e   f i l l e r s ,   is  not  adequa te ly   emul s i f i ed   o r  

d i spersed   by  the  l u b r i c a n t .  

Hence,  good  l u b r i c a t i n g   a b i l i t y ,   low  foaming,  i n s e n s i t i v i t y   t o  

water  h a r d n e s s ,   good  c leaning  e f f i c i e n c y   and  no  tendency  t o  

blocking  are  e s s e n t i a l   p r o p e r t i e s   for  a  good  conveyor  b e l t   l u -  

b r i c a n t .  

A  f u r t h e r   e q u a l l y   important   r equ i remen t   is  tha t   i t   should  work 

under  acid  c o n d i t i o n s .   This  is  i m p o r t a n t ,   for  example,  in  s o f t  

drinks  b o t t l i n g   p l a n t s ,   where  many  products   are  acidic   and  w i l l  

i n e v i t a b l y   con tamina te   the  conveyor,   p a r t i c u l a r l y   in  the  v i c i n i t y  

of  the  b o t t l e   f i l l e r s .  

The  a t t a i n m e n t   of  all  these  combined  p r o p e r t i e s   in  conveyor  l u -  

b r i c a n t   compos i t i ons   is  a  mat ter   of  d i f f i c u l t   f o r m u l a t i o n .  

Bui l t   soap  f o r m u l a t i o n s   which  e x h i b i t   good  l u b r i c i t y   and  s a t i s -  

fac tory   hard  water   t o l e r ance   are  g e n e r a l l y   u n s a t i s f a c t o r y ,   owing 

to  t h e i r   t endency   to  excess ive   foaming.  Many  ma te r i a l s   which  m i g h t  

be  expected   to  defoam  cold  soap  s o l u t i o n s   were  quite  d i s a p p o i n t -  

ing  on  e x a m i n a t i o n   and  cannot  be  used.  Moreover,  the  d i f f i c u l t  

and  complex  f o r m u l a t i o n   needed  to  achieve  the  necessary  r e q u i r e -  

ments  for  a  good  conveyor  l u b r i c a n t   tend  to  make  the  p r o d u c t  

ra the r   e x p e n s i v e .  

The  p r e s e n t   i n v e n t i o n   now  provides  an  improved  l u b r i c a n t   composi -  

tion  s u i t a b l e   for   use  as  a  conveyor  b e l t   l u b r i c a n t   based  on  a 

simple  and  c o s t - e f f e c t i v e   f o r m u l a t i o n .  



The  l u b r i c a n t   composi t ion   of  the  i n v e n t i o n  i s   s u b s t a n t i a l l y   f r e e  

from  a  f a t t y   acid  soap  and  c o m p r i s e s :  

(a)  a  ca rboxy la t ed   nonionic  of  the  general   f o r m u l a :  

wherein  R  is  a  s a t u r a t e d   or  u n s a t u r a t e d   C14-C20  alkyl  g roup ;  

m  =  2-3;  n  =  3-7  and  M  is  H,  an  a lka l i   metal  or  a l kano l amine  

c a t i o n ;  

(b)  an  acyl  s a r c o s i n a t e   of  the  general  f o r m u l a :  

wherein  R  is  a  C11-C19  alkyl  or  a lky lene   group;  and  M  is  H, 

an  a lka l i   metal  or  a lkanolamine  c a t i o n ;   and 

(c)  w a t e r .  

General ly  the  c a r b o x y l a t e d   nonionic  and  acyl  s a r c o s i n a t e   m i x t u r e  

in  the  composi t ion  of  the  inven t ion   is  n e u t r a l i z e d   to  give  a  p r o -  
duct  pH  of  between  7  and  11,  p r e f e r a b l y   between  8  and  9,  p a r t i c u -  

l a r ly   about  8.5.  Alkali   hydrox ides ,   such  as  sodium  hydroxide  and 

potassium  hydroxide ,   or  a lkano lamines ,   such  as  monoethanolamine 

or  d i e t h a n o l a m i n e  ,   are  examples  of  s u i t a b l e   n e u t r a l i z i n g   a g e n t s .  

Advantageously,   the  weight  r a t i o   of  c a r b o x y l a t e d   nonionic  to  acy l  

s a r c o s i n a t e   in  the  composi t ion  of  the  i nven t ion   is  from  about  2 :1  

to  1:2.  A  p r e f e r r e d   r a t i o   is  3:2,  which  will   give  a  product  s u i t -  

able  for  use  in  a  wide  range  of  water  ha rdness ,   i . e .   from  zero  t o  

3  mol  m  .  

The  degree  of  a l k o x y l a t i o n   (n)  in  the  ca rboxy la t ed   nonionic  mole-  

cule  is  impor tan t .   A  lower  degree  of  e t h o x y l a t i o n   causes  an  impro-  

vement  in  l u b r i c i t y   and  a  f u r t h e r   r educ t ion   in  foam,  but  at  t h e  

expense  of  the  composi t ion   becoming  more  s e n s i t i v e   to  hard  w a t e r .  

The  degree  of  e t h o x y l a t i o n   t h e r e f o r e   should  not  be  lower  than  3. 

A  higher  degree  of  e t h o x y l a t i o n   causes  a  r educ t ion   in  l u b r i c i t y  

and  an  inc rease   in  foam.  The  degree  of  e t h o x y l a t i o n   t h e r e f o r e  

should  not  be  h igher   than  7 .  



A  p r e f e r r e d   c a r b o x y l a t e d   non ion ic   i s :  

A  p r e f e r r e d   acyl  s a r c o s i n a t e   is  oleyl  s a r c o s i n a t e   having  t h e  

f o r m u l a :  

Apart  from  the  components  a l r eady   mentioned,   i t   may  be  d e s i r a b l e  

to  also  inc lude  in  the  l u b r i c a n t   composit ion  of  the  i n v e n t i o n  

a  conven t iona l   nonionic   s u r f a c t a n t   compound,  p a r t i c u l a r l y   a 

low-foaming  nonionic   s u r f a c t a n t .   The  i n c o r p o r a t i o n   t h e r e o f   w i l l  

have  the  e f f e c t   of  improved  de te rgency ,   which  can  be  of  i m p o r t -  

ance,  e.g.   in  d a i r i e s .  

Examples  of  s u i t a b l e   non ion ic   s u r f a c t a n t s   which  may  be  used  i n -  

clude  in  p a r t i c u l a r   the  l i q u i d   r e ac t i on   products   of  e t h y l e n e  

oxide  with  C6-C12  alkyl  phenols   or  with  a l i p h a t i c   (C8-C18)  p r i -  

mary  or  secondary  l i n e a r   or  branched  chain  a l c o h o l s ;   and  p r o d u c t s  

made  by  condensa t ion   of  e t h y l e n e   oxide  with  p ropylene   oxide  o r  

t h e  r e a c t i o n   p roduc ts   of  p ropylene   oxide and  e thy l ene   d i a m i n e .  

Other  s o - c a l l e d   nonionic   s u r f a c t a n t s   include  long  chain  t e r t i a r y  

amine  oxides  and  long  chain  t e r t i a r y   phosphine  oxide.   Non ion i c s  

having  an  HLB  value  of  from  10-12,  p r e f e r a b l y . f r o m   10 .5 -11 ,   a r e  

p a r t i c u l a r l y   s u i t a b l e ,   such  as  nonyl  phenol  condensed  with  5-6 

e thy lene   oxide  groups  (NP/5-6  EO). 

Though  any  form  would  be  p o s s i b l e ,   the  l u b r i c a n t   compos i t ions   o f  

the  i n v e n t i o n   are  p r e f e r a b l y   p resen ted   in  l i q u i d   form.  These  l i -  

quids  will   g e n e r a l l y   comprise  about  5-20%  by  weight  of  the  a c t i v e  

components  (a)  and  (b),   i . e .   ca rboxy la t ed   nonionic   and  acyl  s a r c o -  

s i n a t e ,   t o g e t h e r .   Higher  a c t i v e   mixture  con ten t s   may  be  p r e s e n t e d  

as  viscous  l i qu id   or  p a s t e - l i k e   p r o d u c t s .  

In  use  the  composi t ion   of  the  inven t ion   is  normally  d i l u t e d   w i t h  

water  to  an  ac t ive   c o n c e n t r a t i o n   of  about  150-750  m g / l i t e r .   In  l i -  

quid  composi t ion  terms  a  d i l u t i o n   of  from  about  0.1-0.5%  is  n o r -  

mally  a p p l i e d .  



Example  1 

The  fo l lowing  composi t ion   w a s  r e p a r e d   
and  t e s t e d   aga ins t   two 

commercial  p r o d u c t s ,   J e t l o o b ®  e x   J.R.  Grace  and  Z e f a ®  S u p e r   H 

ex  Lever  I n d u s t r i a l .  

"Akypo® R050"  i s  -COOH  ex  Chem-Y 

"Hamposyl®  0"  i s  ex  W.R.  Grace .  

The  Composition  1  of  the  i nven t ion   and  the  commercial  p r o d u c t s  

were  t e s t e d   at  var ious   use  c o n c e n t r a t i o n s   and  d i l u t e d   with  w a t e r  

of  various  degrees  of  ha rdness ,   for  f r i c t i o n a l   drag  (measure  o f  

l u b r i c i t y ) ,   s o l u t i o n   appearance  and  foam. 

The  r e s u l t s   are  i l l u s t r a t e d   in  the  fo l lowing   T a b l e .  



*The  drag  was  measured  on-12  half   f i l l e d   o n e - l i t r e   mi lk  
b o t t l e s   which  were  held  s t a t i o n a r y   on  a  moving  s l a t   con-  
veyor  

**Foam  code  ++  e x c e s s i v e  
+  a c c e p t a b l e  
0  m o d e r a t e  
-  s l i g h t  

--  none  

The  ha rdes t   water  used  in  the  t e s t s   with  the  commercial  p r o d u c t s  

was  a c t u a l l y   s t i l l   r e l a t i v e l y   sof t .   Despite   t h i s ,   none  of  t h e  

products   gave  c lear   s o l u t i o n s   when  d i l u t e d   to  a  c o n c e n t r a t i o n  

of  0.33%  or  less  with  i t .   The  t u r b i d i t y   was  due  to  calcium  soap 
format ion  which  would  i n v a r i a b l y   cause  j e t   nozzle  b l o c k i n g  

p r o b l e m s .  

The  t e s t s   a-e  show  tha t   if   " Je t loob"   is  d i l u t e d   to  a  c o n c e n t r a -  

t ion  of  less   than  0.33%  in  water  of  1  mol  m-3  ha rdnes s ,   l u b r i c -  

i ty   will   be  only  mediocre.   That  t h i s  w a s   due  to  the  h a r d n e s s  

s a l t s   in  the  water  r a t h e r   than  the  low  c o n c e n t r a t i o n   is  shown 

by  the  fac t   tha t   0.2%  s o l u t i o n   in  0.5  mol  m-3  hard  water  g i v e s  

good  l u b r i c i t y   (cf.  t e s t   e ) .  

Both  J e t loob   and  Zefa  gave  c l ea r   s o l u t i o n s   in  t o t a l l y   s o f t  

water  ( t e s t s   d  and  h).  They  would  not  cause  j e t   b locking  p rob-  

lems  and  could  be  used  at  low  c o n c e n t r a t i o n s ;   u n f o r t u n a t e l y ,  

however,  they  both  foam  e x c e s s i v e l y   and  t h e r e f o r e   are  u n s u i t -  

a b l e .  

The  Composition  I  of  the  inven t ion   was  c l e a r l y   s u p e r i o r   t o  

both  commercial  p roducts   J e t loob   and  Zefa  in  both  hard  and 

so f t   w a t e r .  

Example  I I  

The  Composition  I  of  Example  I  was  also  t e s t e d   over  a  two-week 

per iod  at  var ious   use  c o n c e n t r a t i o n s   in  a  problem  area  ( r e l a t i v e -  

ly  t a l l   b o t t l e s   with  narrow  bases) .   No  problems  were  e n c o u n t e r e d  

at  use  c o n c e n t r a t i o n s   down  to  0.2%  in  sof t   water .   The  conveyors  

were  n o t i c e a b l y   c l eane r   with  this  product   than  with  the  soap-  
based  products   of  the  a r t .  



Examples  I I I  -   VI 

The  fo l lowing   examples  are  f u r t h e r   i l l u s t r a t i v e   l u b r i c a n t   compo- 
s i t i o n s   within  the  i n v e n t i o n :  

The  composi t ions   IV -  V  are  usable  for  sof t   w a t e r .  



1.  A  l u b r i c a n t   compos i t i on ,   c h a r a c t e r i z e d   in  tha t   i t   is  s u b -  

s t a n t i a l l y   free  from  f a t t y   acid  soap  and  c o m p r i s e s  

(a)  a  c a r b o x y l a t e d   nonionic   of  the  general  f o r m u l a :  

wherein  R  is  a  s a t u r a t e d   or  u n s a t u r a t e d   C14-C20  a l k y l  

group;  m  =  2-3;  n  =  3-7  and  M  is  H,  an  a l k a l i   metal  o r  

alkanol   amine  c a t i o n ;  

(b)  an  acyl  s a r c o s i n a t e   of  the  general  f o r m u l a :  

wherein  R  is  a  C11-Clg  alkyl  or  a lky lene   g r o u p ;  
and  M  is  H,  an  a l k a l i   metal  or  alkanol  amine  c a t i o n ;   and 

(c)  w a t e r .  

2.  A  l u b r i c a n t   compos i t ion   according  to  claim  1,  c h a r a c t e r i z e d  

in  tha t   the  c a r b o x y l a t e d   nonionic  (a)  and  acyl  s a r c o s i n a t e   (b)  

are  p r e s e n t   in  a  weight   r a t i o   of  from  about  2:1  to  1 : 2 .  

3.  A  l u b r i c a n t   compos i t ion   according  to  claim  2,  c h a r a c t e r i z e d  

in  tha t   said  weight  r a t i o   of  (a)  to  (b)  is  3 : 2 .  

4.  A  l u b r i c a n t   compos i t ion   according  to  c laims  1-3,  c h a r a c t e r -  

ized  in  tha t   i t   comprises   5-20%  by  weight  of  the  ac t ive   components  

(a)  and  (b)  t o g e t h e r .  

5.  A  l u b r i c a n t   compos i t ion   according  to  c laims  1  -  4 ,   c h a r a c t e r -  

ized  in  tha t   i t   has  a  pH  value  of  between  7  and  11. 

6.  A  l u b r i c a n t   compos i t ion   according  to  claim  5,  c h a r a c t e r i z e d  

in  tha t   the  pH  is  between  8  and  9 .  

7.  A  l u b r i c a n t   compos i t ion   according  to  any one  of  the  p r e c e d i n g  

c la ims ,   c h a r a c t e r i z e d   in  tha t   i t   f u r t h e r   comprises   a  c o n v e n t i o n a l  

nonionic   s u r f a c t a n t .  



8.  A  l u b r i c a n t   composi t ion  accord ing   to  claim  7,  c h a r a c t e r i z e d  

in  t ha t   the  nonionic  s u r f a c t a n t   has  an  HLB  value  of  from  10  t o  

12.  

9.  A  l u b r i c a n t   composi t ion  accord ing   to  claim  8,  c h a r a c t e r i z e d  

in  t h a t   the  HLB  value  is  from  10.5  to  1 1 . 0 .  
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