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Description 

The  present  invention  relates  generally  to  lubricating  oil  additive  concentrate  compositions  and  their  use 
in  finished  lubricating  oil  compositions.  In  particularthe  present  invention  relates  to  lubricating  oil  additive  con- 

5  centrate  compositions  having  both  dispersancy/detergency  properties  and  viscosity  improving  properties  and 
their  use  in  finished  lubricating  oil  compositions. 

It  is  known  that  polyisobutylenes  of  medium  to  high  molecular  weight,  for  example  weight  average  molec- 
ular  weights  above  about  10,000,  typically  greater  than  40,000,  act  as  viscosity  index  improvers  in  lubricating 
oil  compositions.  Such  viscosity  index  improvers,  for  example  polyisobutylenes  having  average  molecular 

10  weights  of  60,000  to  80,000  or  more,  exhibit  virtually  no  dispersant  or  detergent  properties.  That  is,  they  are 
monofunctional  additives  imparting  to  the  lubricant  only  the  desired  viscosity  index  improving  properties.  To 
obtain  dispersant  or  detergent  properties,  such  hydrocarbon  viscosity  index  improvers  are  used  in  combination 
with  one  or  more  dispersant  or  detergent  additives. 

It  is  also  known  that  polyisobutylenes  can  be  converted  into  detergent/dispersant  additives  for  lubricating 
15  oil  compositions.  Thus,  for  example,  the  patent  literature  discloses  the  preparation  of  high  molecular  weight 

carboxylic  acid  acylating  agents  by  reacting  a  polyisobutylene  usually  containing  at  least  about  50  aliphatic 
carbon  atoms  with  an  unsaturated  carboxylic  acid  or  a  derivative  thereof,  for  example  acrylic  acid,  fumaric  acid 
and  maleic  anhydride,  see  for  example  US-A-3,024,237;  US-A-3,087,936;  US-A-3,  172,892;  US-A-3,21  5,707; 
US-A-3,21  9,666;  US-A-3,231,587;  US-A-3,245,910;  US-A-3,272,746;  GB-A-1,  085,903;  GB-A-  1,1  62,436,  GB- 

20  A-1,  440,21  9  and  many  more,  the  foregoing  only  being  representative  of  the  many  patent  publications  in  this 
area.  These  same  patents  also  establish  that  various  derivatives,  for  example  the  succinimide  derivatives,  of 
these  high  molecular  weight  carboxylic  acid  acylating  agents  are  known  to  be  useful  as  additives  in  fuel  and 
lubricant  compositions,  especially  as  dispersant/detergent  additives,  which  function  to  promote  engine  clean- 
liness,  neutralise  acidic  by-products  of  combustion,  and  the  like.  Some  of  the  compositions  disclosed  in  the 

25  above  patents  have  been  used  in  substantial  amounts  as  commercial  lubricant  additives.  The  aforesaid  der- 
ivatives  of  high  molecular  weight  acylating  agents  exhibit  substantially  no  viscosity  index  improver  properties. 
That  is  they  too  are  essentially  monofunctional  additives  imparting  to  the  lubricant  only  the  desired  dispersancy 
and  detergency  properties.  To  obtain  viscosity  index  improver  properties  such  dispersant/detergent  additives 
are  generally  used  in  combination  with  a  viscosity  index  improver  additive. 

30  More  recently,  there  has  been  a  move  towards  multifunctional  additives,  that  is  a  single  additive  which 
exhibits  both  viscosity  index  improver  and  dispersant/detergent  properties.  In  general,  two  approaches  have 
been  used  to  prepare  multifunctional  lubricant  additives  which  exhibit  both  (a)  fluidity  modifying  properties, 
especially  viscosity  index  improver  properties,  and  (b)  dispersant  and/or  detergent  properties.  One  approach 
involves  "suspending"  from  or  "incorporating"  into  the  hydrocarbon  backbone  of  a  high  molecular  weight  poly- 

35  mer  certain  polar  groups  (usually  carboxylic  acid  derivatives  such  as  amides  and  esters).  The  high  molecular 
weight  material  so-produced  continues  to  exhibit  viscosity  index  improver  properties  attributable  to  its  high  mo- 
lecular  weight  hydrocarbon  backbone  and  dispersant/detergent  properties  attributable  to  the  polargroups.  This 
approach  is  illustrated  by  US-A-3,702,300  and  US-A-3,933,761.  The  second  general  approach  for  preparing 
multifunctional  lubricant  additives  involves  modifying  a  dispersant/detergent  additive  so  as  to  incorporate  into 

40  the  dispersant/detergent  additive  fluidity  modifying  properties,  especially  viscosity  index  improver  properties. 
This  approach  is  illustrated  by  US-A-3,21  9,666.  This  patent  is  mainly  concerned  with  acylated  nitrogen  deriv- 
atives  of  high  molecular  weight  succinic  acid  acylating  agents,  which  derivatives  function  as  dispersant  addi- 
tives  in  lubricant  compositions.  The  acylating  agents  from  which  the  dispersants  are  prepared  are  substituted 
succinic  acylating  agents  preferably  having  a  substituent  derived  from  a  polyisobutylene  having  a  molecular 

45  weight  of  about  750-5000.  However,  the  patent  teaches  that,  if  viscosity  index  improving  properties  are  desired 
in  addition  to  the  dispersant  properties,  the  substituent  should  be  derived  from  higher  molecular  weight  poly- 
isobutylene  polymers,  having  molecular  weights  from  about  10,000  to  about  100,000  or  higher.  Athird  approach 
for  preparing  lubricant  additives  having  both  detergency  and  viscosity  index-improving  properties  is  described 
in  US-A-3,630,902.  This  approach  involves  reacting  a  high  molecular  weight  succinimide  with  a  polymerisable 

50  acid  to  form  a  polymerisable  acyl  derivative  of  the  succinimide.  The  polymerisable  derivative  is  then  polymer- 
ised  to  produce  the  desired  multifunctional  lubricant  additive. 

A  further  approach  to  the  production  of  a  multifunctional  lubricating  oil  additive  is  described  in  GB-A- 
1,565,627.  This  patent  provides  a  lubricating  composition  comprising  a  major  amount  of  oil  of  lubricating  vis- 
cosity  and  a  minor  amount  of  one  or  more  carboxylic  derivatives  produced  by  reacting  at  least  one  substituted 

55  succinic  acylating  agent  with  a  reactant  selected  from  (a)  an  amine  having  within  its  structure  at  least  one  H- 
N(  group,  (b)  an  alcohol,  (c)  a  reactive  metal  or  reactive  metal  compound,  and  (d)  a  combination  of  two  or  more 
of  any  of  (a)  to  (c),  the  components  of  (d)  being  reacted  with  said  one  or  more  substituted  succinic  acylating 
agents  simultaneously  or  sequentially  in  any  order,  wherein  said  substituted  succinic  acylating  agent(s)  consist 

2 
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of  substituent  groups  and  succinic  groups  wherein  the  substituent  groups  are  derived  from  polyalkene,  prefer- 
ably  polyisobutylene,  said  polyalkene  having  an  Mn  value  of  1300  to  5000  and  a  Mw/Mn  value  of  1  .5  to  4,  said 
acylating  agent(s)  having  within  their  structure  an  average  of  at  least  1  .3  succinic  groups  for  each  equivalent 
weight  of  substituent  groups. 

5  The  only  method  described  for  producing  the  substituted  acylating  agents  of  GB-A-1  ,565,627  is  via  a  chlor- 
ination  route,  which  can  result  in  chlorine  residues  in  the  final  product.  The  presence  of  chlorine  is  undesirable 
because  it  can  have  deleterious  effects  in  engines  in  which  the  finished  lubricating  oil  is  employed. 

Lubricating  oil  additive  packages  are  normally  manufactured  by  an  additive  producer  and  sold  on  for  blend- 
ing  into  finished  lubricating  oils.  The  additive  package  generally  consists  of  a  mixture  of  dispersants,  deter- 

10  gents,  extreme  pressure/anti-wear  agents,  rust  inhibitors  and  other  additives  for  special  applications.  This 
package  can  be  used  at  levels  of  between  1%  and  25%  in  oil  in  the  automotive  field,  and  up  to  40%  in  the 
marine  field.  In  addition  in  the  automotive  field  a  viscosity  index  improver  is  added  if  multigrade  performance 
is  required.  The  addition  of  viscosity  index  improvers  (high  molecular  weight)  to  the  normal  package  results  in 
precipitation  of  the  viscosity  index  improver  (VII)  rubber  and/or  the  other  components  in  the  package.  This  is 

15  due  to  lack  of  solvent  base  oil  in  the  additive  carrier  oil.  This  precipitation  can  be  instantaneous  or  it  can  occur 
over  a  period  of  1  day  to  180  days  or  longer.  However  long  the  period  over  which  precipitation  occurs,  it  is 
clearly  undesirable.  The  VII  can  be  a  hydrocarbon  VII  of  the  ethylene/propylene  (EP)  copolymer,  ethylene/pro- 
pylene/diene  (EPDM),  polyisobutene  (PIB),  polystyrene,  hydrogenated  polyisoprene,  hydrogenated  polystyr- 
ene/butadiene  types  etc,  or  it  can  be  a  dispersant  polymer  such  as  a  polymethacrylate,  a  dispersant  EP,  a  dis- 

20  persant  EPDM  or  a  dispersant  PIB. 
In  the  present  invention  we  have  achieved  by  advantageous  blending  of  PIBs  a  dispersant  which  not  only 

has  all  the  dispersant  properties  of  a  normal  dispersant  but  also  has  a  small  VII  contribution  to  the  finished 
oil  and  most  importantly  it  has  complete  compatability  with  all  of  the  other  additives  in  a  typical  additive  pack- 
age  at  conventionally  used  levels.  The  blending  of  the  PIBs  can  take  place  either  before  maleanisation  and 

25  imidation  and/or  after  maleanisation  and  imidation  or  at  any  time  during  the  respective  processes. 
The  use  of  mixtures  of  derivatives  of  polyisobutene-substituted  succinic  acylating  agents  in  which  the  poly- 

isobutene  substituents  have  different  molecular  weights  as  additives  is  known  in  relation  to  fuels.  Thus,  GB- 
A-1,  398,067  discloses  a  detergent  additive  for  a  hydrocarbon  distillate  fuel  comprising  a  mixture  of  a  high  mo- 
lecular  weight  hydrocarbyl  amine  and  a  low  molecular  weight  hydrocarbyl  amine,  the  high  molecular  weight 

30  hydrocarbyl  amine  containing  at  least  one  hydrocarbyl  group  having  an  average  molecular  weight  in  the  range 
of  from  1900  to  5000  and  the  low  molecular  weight  hydrocarbyl  amine  containing  at  least  one  hydrocarbyl  group 
having  an  average  molecular  weight  in  the  range  from  300  to  600,  the  weight  ratio  of  low  molecular  weight 
hydrocarbyl  amine  to  high  molecular  weight  hydrocarbyl  amine  being  in  the  range  0.5:5:1.  Although  primarily 
directed  to  hydrocarbon  distillate  fuel  usage,  it  is  mentioned  in  the  specification  that  the  mixture  of  high  and 

35  low  molecular  weight  hydrocarbyl  amines  may  also  be  used  as  dispersants  and  detergents  in  lubricating  oils. 
Such  a  mixture,  first  of  all  in  relation  to  the  low  molecular  weight  hydrocarbyl  amine  has  a  hydrocarbyl  group 
of  a  lower  molecular  weight  than  the  lowest  molecular  weight  useful  in  the  composition  of  the  present  invention, 
and  secondly  lacks  an  essential  property  of  the  compositions  of  the  present  invention  in  that  there  is  no  com- 
ponent  present  of  a  molecular  weight  sufficiently  high  to  impart  adequate  viscosity  index  improver  properties 

40  to  the  composition. 
According  to  the  present  invention  there  is  provided  a  concentrate  composition  for  use  as  a  multifunctional 

additive  in  finished  lubricating  oils  which  composition  as  a  first  component  comprises  an  oil  of  lubricating  vis- 
cosity,  as  a  second  component  a  derivative  of  a  polyisobutylene-subsituted  succinic  acylating  agent  wherein 
the  polyisobutylene  substituent  has  a  number  average  molecular  weight  in  the  range  from  about  700  to  about 

45  1475,  as  a  third  component  a  derivative  of  a  polyisobutylene-substituted  succinic  acylating  agent  wherein  the 
polyisobutylene  substituent  has  a  number  average  molecular  weight  in  the  range  from  about  1500  to  about 
5000  and  as  a  fourth  component  a  polyisobutylene  having  a  number  average  molecular  weight  in  the  range 
from  about  40,000  to  about  400,000,  the  derivatives  being  formed  by  reacting  the  acylating  agents  either  in- 
dividually  or  in  combination  with  either  (a)  an  amine  having  within  its  structure  at  least  one  H-N  group,  (b)  an 

so  alcohol,  (c)  a  reactive  metal  or  reactive  metal  compound,  or  (d)  a  mixture  of  at  least  two  of  (a)  to  (c),  the  com- 
ponents  of  (d)  being  reacted  with  the  acylating  agent(s)  either  simultaneously  or  sequentially  in  any  order,  the 
polyisobutylene  substituent  of  the  second  component  forming  from  30  to  94.8%  by  weight  of  the  total  polyiso- 
butylene  present  in  the  composition,  the  polyisobutylene  substituent  of  the  third  component  forming  from  5  to 
69.8%  by  weight  of  the  total  polyisobutylene  present  in  the  composition  and  the  polyisobutylene  forming  the 

55  fourth  component  forming  from  0.2  to  5%  by  weight  of  the  total  polyisobutylene  present  in  the  composition. 
The  concentrate  composition  may  simply  be  formed  by  mixing  the  individual  components  in  the  lubricating 

oil.  However,  it  is  preferred  to  produce  a  mixture  of  the  second  and  third  components  by  the  steps  of:- 
(I)  reacting  a  mixture  of  a  polyisobutylene  having  a  number  average  molecular  weight  in  the  range  from 

3 



EP  0  342  871  B1 

about  700  to  about  1475  and  a  polyisobutylene  having  a  number  average  molecular  weight  in  the  range 
from  about  1  500  to  about  5000  with  an  unsaturated  carboxylic  acid  or  anhydride  thereof  to  produce  a  mix- 
ture  of  polyisobutylene-substituted  succinic  acylating  agents,  and 
(II)  reacting  the  mixture  obtained  in  step  (I)  with  either  (a)  an  amine  having  within  its  structure  at  least  one 

5  H-N  group,  (b)  an  alcohol,  (c)  a  reactive  metal  or  reactive  metal  compound,  or  (d)  a  mixture  of  at  least  two 
of  (a)  to  (c),  the  components  of  (d)  being  reacted  with  the  acylating  agent(s)  either  simultaneously  or  se- 
quentially  in  any  order. 
The  mixture  obtained  in  steps  (I)  and  (II)  may  thereafter  be  dissolved  in  the  lubricating  oil  of  the  first  com- 

ponent  containing  the  polyisobutylene  fourth  component  or  may  be  mixed  with  the  fourth  component  and  the 
10  mixture  dissolved  in  the  lubricating  oil. 

In  a  modification  of  the  aforesaid  method  the  polyisobutylene  having  a  number  average  molecular  weight 
in  the  range  from  about  40,000  to  400,000  may  be  incorporated  into  the  composition  by  mixing  with  the  poly- 
isobutylenes  of  number  average  molecular  weight  in  the  range  700  to  1475  and  1500  to  5000  respectively, 
reacting  the  mixture  so-obtained  in  step  (I)  with  the  carboxylic  acid  to  produce  a  mixture  of  polyisobutylene- 

15  substituted  succinic  acylating  agents  and  unreacted  polyisobutylene  having  a  number  average  molecular 
weight  in  the  range  about  40,000  to  about  400,000  and  thereafter  reacting  with  (a)  to  (d)  in  step  (II).  The  amount 
of  derivatised  polyisobutylene  of  number  average  molecular  weight  in  the  range  from  about  40,000  to  about 
400,000  in  the  final  composition  resulting  from  the  modified  preparative  method  will  be  relatively  small  be- 
cause  of  the  relatively  small  number  of  reactive  sites  present  in  such  high  molecular  weight  materials. 

20  The  present  invention  also  provides  a  finished  lubricating  oil  composition  comprising  a  major  proportion 
of  an  oil  of  lubricating  viscosity  and  a  minor  proportion  of  the  concentrate  composition  as  hereinbefore  descri- 
bed. 

Suitably  the  amount  of  the  concentrate  composition  in  the  finished  lubricating  oil  may  be  in  the  range  from 
0.01  to  10%  by  weight. 

25  Polyisobutylenes  having  number  average  molecular  weights  in  the  range  from  700  to  1475,  1500  to  5000 
and  40,000  to  400,000  are  available  commercially,  for  example  from  BP  Chemicals  Limited  (Hyvis  [RTM]),  and 
may  be  used  without  further  processing. 

The  succinic  acylating  moiety  of  the  polyisobutylene-substituted  succinic  acylating  agent  may  suitably 
have  the  formula: 

30 

0  0 
II  I  I  II  

,  
„  X - C - C - C - C - X   ( I )  

wherein  X  and  X1  are  the  same  or  different  provided  that  at  least  one  of  X  and  X1  is  such  that  the  substituted 
40  succinic  acylating  agents  can  function  as  carboxylic  acylating  agents.  That  is,  at  least  one  of  X  and  X1  must 

be  such  that  the  substituted  acylating  agent  can  esterify  alcohols,  form  amides  or  amine  salts  with  ammonia 
or  amines,  form  metal  salts  with  reactive  metals  or  basic  metal  compounds,  and  otherwise  function  as  a  con- 
ventional  carboxylic  acid  acylating  agent. 

Thus  X  and/or  X1  may  be  -OH,  -0-hydrocarbyl,  -0"M+  where  M+  represents  one  equivalent  of  a  metal,  am- 
45  monium  or  amine  cation,  -NH2,  -CI,  -Br,  and  together,  X  and  X1  can  be  -0-  so  as  to  form  the  anhydride.  The 

specific  identity  of  any  X  or  X1  group  which  is  not  one  of  the  foregoing  is  not  critical  so  long  as  its  presence 
does  not  prevent  the  remaining  group  from  entering  into  acylation  reactions.  Preferably,  however,  X  and  X1 
are  such  that  both  carboxyl  functions  of  the  succinic  group  can  enter  into  acylation  reactions. 

One  of  the  unsatisfied  valencies  in  the  grouping 
50 

-  C  -  C  -  

55  
 ̂

of  the  formula  (I)  forms  a  carbon  to  carbon  bond  with  a  carbon  in  the  substituent  group.  While  other  such  un- 
satisfied  valence  may  be  satisfied  by  a  similar  bond  with  the  same  or  different  substituent  group,  all  but  the 
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The  invention  will  now  be  further  illustrated  by  reference  to  the  following  Examples  and  Comparison  Tests. 
In  the  following  Examples  and  Comparison  Tests  the  following  commercially  available  polyisobutenes  were 

employed:- 

Commercially  No  average  M.Wt.  V i s c o s i t y   average  M.Wt. 
Avai lab le   PIB  Mn  Mv 

(A)  750 

(B)  810 

(C)  1000 

(D)  2400 

(E)  3800 

(F)  5800 

(G)  400 ,000  

Test 
25 

Different  materials  were  blended  into  oil  with  the  aim  of  improving  viscometric  performance  compared  to 
commercially  available  materials.  The  acceptance  criterion  for  improved  viscometrics  were  (at  5%  in  150  SN 
lubricating  oil):- 

V10o  greater  than  or  equal  to  6.9  mm2/s  (cSt) 
30  and 

V_20  less  than  or  equal  to  40  mm2/s 

Comparison  Tests  1 - 3  

35  The  viscometric  characteristics  of  three  commercially  available  dispersants  were  determined  at  10%  in  150 
SN  lubricating  oil.  The  results  are  given  in  Table  1. 

Table  1 
40 

v100  v40  v-20  VI  A c c e p t a b i l i t y  
Mater ia l   CT  (cSt)  (cSt)  (cSt)  1 

mm2/s  mm2/s  mm2/s  v100  v-20 

45 
Di spe r san t   (a)  1  8.4  53.2  38  119  V  V 
(5.5Z  a c t i v e s )  

D i spe r san t   (b)  2  7.04  45.7  36  112  V  V 
(7%  a c t i v e s )  ou 

Di spe r san t   (c)  3  7.07  46.4  37  110  V  V 

All  the  commercially  available  dispersants  tested  were  viscometrically  acceptable. 

6 
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Comparison  Tests  4 - 9  

The  viscometric  characteristics  of  six  commercially  available  polyisobutenes  [(A)  to  (F)]  were  determined 
at  5%  in  150  SN  lubricating  oil.  The  results  are  given  in  Table  2. 

Table  2 

v100  v40  v-20  VI  A c c e p t a b i l i t y  
CT  Po ly i sobu tene   (cSt)  (cSt)  (cSt)  1 

mm2/s  mm2/s  mm2/s  v100  v-20 

4  A  6.1  35.5  31  119  X  V 

5  B  6.1  39  32  101  X  V 
15 

6  C  6.3  38.4  36  113  X  V 

7  D  7.9  52.9  42  116  V  X 

20  8  E  8.9  59.4  51  126  V  X 

9  F  10.7  68.2  54  146  V  X 

None  of  the  commercially  available  polyisobutenes  tested  met  the  viscometrics  acceptance  criterion. 

Comparison  Tests  10  to  17 

30  The  viscometric  characteristics  of  eight  blends  of  two  commercially  available  polyisobutenes  were  deter- 
mined  at  5%  in  150  SN  lubricating  oil.  The  results  are  given  in  Table  3. 

rable  3 
35  ■ 

BLEND  A c c e p t a b i l i t y  CT  v100  v40  v_20-  VI  r— 
FIB  PIB  (cSt)  (cSt)  (cSt)  V100  V  ,n  (X  w/w)  (%  w/v)  mm2/s  mmz/s  mm2/s 

40  "  —  —  "  ——  ~  ~~  ~ 10  E  (10)  B  (90)  6.2  38.6  34  107  X  V 

11  E  (20)  B  (80)  6.5  41.0  36  109  X  V 

12  E  (30)  B  (70)  6.9  39.6  37  134  V  V 45 
13  F  (20)  A  (80)  6.8  43.2  35  113  X  V 

14  F  (40)  A  (60)  7.5  43.4  40  140  V  V 
50  15  F  (40)  B  (60)  7.7  48  40  127  V  V 

16  F  (60)  B  (40)  8.6  57  46  125  V  V 

17  D  (60)  C  (40)  6.9  44  30  114  V  V 
55  | 

Mthough  some  of  the  polyisobutene  two-component  blends  met  the  viscometric  acceptance  criterion,  the  cri- 
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terion  was  not  consistently  met. 

Examples  1  to  5 

5  The  viscometric  characteristics  of  five  three-component  polyisobutene  blends  were  determined  at  5%  in 
150  SN  lubricating  oil.  The  results  are  given  in  Table  4. 

Table  4 

PIB  BLEND  A c c e p t a b i l i t y  
CT  V100  V40  V_20  VI 

D/C  (60:40)  G  (cSt)  (cSt)  (cSt)  V100  V_2n 
(Z  w/w)  (Z  w/w)  mm2/s  mm2/s  mm2/s 

100  0  6.9  44  30  114  y  V 

1  99  1  7.7  46.7  32  113  V  V 

2  98  2  7.7  47.7  35  121  V  V 

3  97  3  7.2  51.2  37  116  V  V 

4  96  4  8.5  52.5  35  123  V  V 

5  95  5  8.5  54.5  37  126  V  V 

The  three-component  blends  consistently  meet  the  viscometric  acceptance  criterion. 
30 

Claims 

1.  A  concentrate  composition  for  use  as  a  multifunctional  additive  in  finished  lubricating  oils  which  compo- 
35  sition  as  a  first  component  comprises  an  oil  of  lubricating  viscosity,  as  a  second  component  a  derivative 

of  a  polyisobutylene-substituted  succinic  acylating  agent  wherein  the  polyisobutylene  substituent  has  a 
number  average  molecular  weight  in  the  range  from  about  700  to  about  1475,  as  a  third  component  a  der- 
ivative  of  a  polyisobutylene-substituted  succinic  acylating  agent  wherein  the  polyisobutylene-substituent 
has  a  number  average  molecular  weight  in  the  range  from  about  1500  to  about  5000  and  as  a  fourth  com- 

40  ponent  a  polyisobutylene  having  a  number  average  molecular  weight  in  the  range  from  about  40,000  to 
about  400,000,  the  derivatives  being  formed  by  reacting  the  acylating  agents  either  individually  or  in  com- 
bination  with  either  (a)  an  amine  having  within  its  structure  at  least  one  H-N(  group,  (b)  an  alcohol,  (c)  a 
reactive  metal  or  reactive  metal  compound,  or  (d)  a  mixture  of  at  least  two  of  (a)  to  (c),  the  components 
of  (d)  being  reacted  with  the  acylating  agent(s)  either  simultaneously  or  sequentially  in  any  order,  the  poly- 

45  isobutylene  substituent  of  the  second  component  forming  from  30  to  94.8%  by  weight  of  the  total  polyi- 
sobutylene  present  in  the  composition,  the  polyisobutylene  substituent  of  the  third  component  forming 
from  5  to  69.8%  by  weight  of  the  total  polyisobutylene  present  in  the  composition  and  the  polyisobutylene 
forming  the  fourth  component  forming  from  0.2  to  5%  by  weight  of  the  total  polyisobutylene  present  in 
the  composition. 

50 
2.  A  concentrate  composition  according  to  claim  1  wherein  a  mixture  of  the  second  and  third  components 

is  produced  by  the  steps  of:- 
(I)  reacting  a  mixture  of  a  polyisobutylene  having  a  number  average  molecular  weight  in  the  range  from 
about  700  to  about  1475  and  a  polyisobutylene  having  a  number  average  molecular  weight  in  the  range 

55  from  about  1500  to  about  5000  with  an  unsaturated  carboxylic  acid  or  anhydride  thereof  to  produce  a 
mixture  of  polyisobutylene-substituted  succinic  acylating  agents,  and 
(II)  reacting  the  mixture  obtained  in  step  (I)  with  either  (a)  an  amine  having  within  its  structure  at  least 
one  H-N  group,  (b)  an  alcohol,  (c)  a  reactive  metal  or  reactive  metal  compound,  or  (d)  a  mixture  of  at 
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least  two  of  (a)  to  (c),  the  components  of  (d)  being  reacted  with  the  acylating  agent(s)  either  simulta- 
neously  or  sequentially  in  any  order. 

3.  A  concentrate  composition  according  to  claim  2  wherein  the  mixture  obtained  in  steps  (I)  and  (II)  is  dis- 
solved  in  the  oil  of  lubricating  viscosity  (the  first  component)  containing  the  polyisobutylene  having  a  num- 
ber  average  molecular  weight  in  the  range  from  about  40,000  to  about  400,000  (the  fourth  component). 

4.  A  concentrate  composition  according  to  claim  2  wherein  the  mixture  obtained  in  steps  (I)  and  (II)  is  mixed 
with  the  polyisobutylene  having  a  number  average  molecular  weight  in  the  range  from  about  40,000  to 
about  400,000  (the  fourth  component)  and  the  mixture  so-obtained  dissolved  in  the  oil  of  lubricating  vis- 
cosity  (the  first  component). 

5.  A  concentrate  composition  according  to  claim  2  wherein  the  polyisobutylene  having  a  number  average 
molecular  weight  in  the  range  from  about  40,000  to  400,000  (the  fourth  component)  is  incorporated  into 
the  composition  by  mixing  with  the  polyisobutylenes  of  number  average  molecular  weight  in  the  range 
700  to  1475  and  1  500  to  5000  respectively,  reacting  the  mixture  so-obtained  in  step  (I)  with  the  carboxylic 
acid  to  produce  a  mixture  of  polyisobutylene-substituted  succinic  acylating  agents  and  unreacted  polyi- 
sobutylene  having  a  number  average  molecular  weight  in  the  range  about  40,000  to  about  400,000  and 
thereafter  reacting  with  either  (a)  to  (d)  in  step  (II). 

6.  Aconcentrate  composition  according  to  any  one  of  the  preceding  claims  wherein  the  polyisobutylene-sub- 
stituted  succinic  acylating  agents  are  prepared  by  reacting  a  polyisobutylene  or  mixture  thereof  with  one 
or  more  of  maleic  acid  or  maleic  anhydride. 

7.  A  concentrate  composition  according  to  claim  6  wherein  reaction  is  effected  by  the  thermal  route. 

8.  Aconcentrate  composition  according  to  any  one  of  the  preceding  claims  wherein  the  derivative  is  formed 
by  reacting  the  acylating  agent  with  an  amine  which  is  either  diethylene  triamine,  triethylene  tetramine 
ortetraethylene  pentamine. 

9.  A  finished  lubricating  oil  composition  comprising  a  major  proportion  of  an  oil  of  lubricating  viscosity  and 
a  minor  proportion  of  the  concentrate  composition  of  claims  1  to  8. 

10.  A  finished  lubricating  oil  composition  according  to  claim  9  wherein  the  amount  of  the  concentrate  com- 
position  in  the  finished  composition  is  in  the  range  from  0.01  to  10%  by  weight. 

Patentanspruche 

1.  Konzentrat-Zusammensetzung  zur  Verwendung  als  ein  multifunktionelles  Additiv  in  fertiggestellten 
Schmierolen,  die  als  eine  erste  Komponente  ein  6l  von  Schmierviskositat,  als  eine  zweite  Komponente 
ein  Derivat  eines  Polyisobutylen-substituierten  Bernsteinsaureacylierungsmittels,  worin  der  Polyisobuty- 
len-Substituent  ein  Zahlenmittel-Molekulargewicht  im  Bereich  von  etwa  700  bis  etwa  1475  aufweist,  als 
eine  dritte  Komponente  ein  Derivat  eines  Polyisobutylen-substituierten  Bernsteinsaureacylierungsmit- 
tels,  worin  der  Polyisobutylen-Substituent  ein  Zahlenmittel-Molekulargewicht  im  Bereich  von  etwa  1500 
bis  etwa  5000  aufweist,  und  als  eine  vierte  Komponente  ein  Polyisobutylen  mit  einem  Zahlenmittel-Mo- 
lekulargewicht  im  Bereich  von  etwa  40  000  bis  etwa  400  000,  enthalt,  wobei  die  Derivate  durch  Umsetzen 
des  acylierenden  Mittelsentwedereinzeln  oder  in  Kombination  mit  entweder  (a)  einem  Amin,  das  in  seiner 
Struktur  zumindest  eine  H-N<  Gruppe  enthalt,  (b)  einem  Alkohol,  (c)  einem  reaktiven  Metall  oder  einer 
reaktiven  Metallverbindung,  oder  (d)  einer  Mischung  von  zumindest  zwei  der  Komponenten  von  (a)  bis 
(c),  gebildet  werden,  wobei  die  Komponenten  von  (d)  mit  dem  bzw.  den  acylierenden  Mitteln  entweder 
gleichzeitig  oder  nacheinander  in  beliebiger  Reihenfolge  umgesetzt  werden,  der  Polyisobutylen-Substi- 
tuent  der  zweiten  Komponente  von  30  bis  94,8  Gewichtsprozent  des  gesamten  in  derZusammensetzung 
vorhandenen  Polyisobutylens  ausmacht,  der  Polyisobutylen-Substituent  der  dritten  Komponente  von  5  bis 
69,8  Gewichtsprozent  des  gesamten  in  derZusammensetzung  vorhandenen  Polyisobutylens  ausmacht 
und  das  die  vierte  Komponente  bildende  Polyisobutylen  von  0,2  bis  5  Gewichtsprozent  des  gesamten  in 
derZusammensetzung  vorhandenen  Polyisobutylens  ausmacht. 

2.  Konzentrat-Zusammensetzung  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  daft  man  eine  Mischung  der 
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zweiten  und  dritten  Komponenten  durch  die  nachfolgenden  Stufen  herstellt: 
(I)  Umsetzen  einer  Mischung  eines  Polyisobutylens  mit  einem  Zahlenmittel-Molekulargewicht  im  Be- 
reich  von  etwa  700  bis  etwa  1475  und  einem  Polyisobutylen  mit  einem  Zahlenmittel-Molekulargewicht 
im  Bereich  von  etwa  1  500  bis  etwa  5000  mit  einer  ungesattigten  Carbonsaure  oder  einem  Anhydrid  der- 
selben  zur  Bildung  einer  Mischung  von  Polyisobutylensubstituierten  Bernsteinsaureacylierungsmit- 
teln,  und 
(II)  Umsetzen  der  in  Stufe  (I)  erhaltenen  Mischung  mit  entweder  (a)  einem  Amin,  das  innerhalb  seiner 
Struktur  zumindest  eine  H-N<Gruppe  aufweist,  (b)  einem  Alkohol,  (c)  einem  reaktiven  Metallodereiner 
reaktiven  Metallverbindung,  oder  (d)  einer  M  ischung  von  zumindest  zwei  der  unter  (a)  bis  (c)  genannten 
Verbindungen,  wobei  die  Komponenten  von  (d)  mit  dem  oder  den  acylierenden  Mitteln  entweder  gleich- 
zeitig  oder  nacheinander  in  beliebiger  Reihenfolge  umgesetzt  werden. 

3.  Konzentrat-Zusammensetzung  nach  Anspruch  2,  dadurch  gekennzeichnet,  daft  die  in  den  Stufen  (I)  und 
(II)  erhaltene  Mischung  in  dem  6l  von  Schmierviskositat  (derersten  Komponente),  enthaltend  das  Poly- 
isobutylen  mit  einem  Zahlenmittel-Molekulargewicht  im  Bereich  von  etwa  40  000  bis  etwa  400  000  (die 
vierte  Komponente),  aufgelost  wird. 

4.  Konzentrat-Zusammensetzung  nach  Anspruch  2,  dadurch  gekennzeichnet,  daft  die  in  den  Stufen  (I)  und 
(II)  erhaltene  Mischung  mit  dem  Polyisobutylen  mit  einem  Zahlenmittel-Molekulargewicht  im  Bereich  von 
etwa  40  000  bis  etwa  400  000  (der  vierten  Komponente)  gemischt  und  die  so  erhaltene  Mischung  in  dem 
6l  von  Schmierviskositat  (der  ersten  Komponente)  aufgelost  wird. 

5.  Konzentrat-Zusammensetzung  nach  Anspruch  2,  dadurch  gekennzeichnet,  daft  das  Polyisobutylen  mit 
einem  Zahlenmittel-Molekulargewicht  im  Bereich  von  etwa  40  000  bis  400  000  (die  vierte  Komponente) 
in  die  Zusammensetzung  durch  Mischen  mit  den  Polyisobutylenen  mit  Zahlenmittel-Molekulargewicht  im 
Bereich  von  700  bis  1475  bzw.  1500  bis  5000  inkorporiert  wird,  Umsetzen  der  so  erhaltenen  Mischung 
in  Stufe  (I)  mit  der  Carbonsaure  zur  Herstellung  einer  Mischung  von  Polyisobutylen-substituierten  Bern- 
steinsaureacylierungsmitteln  und  nichtumgesetztem  Polyisobutylen  mit  einem  Zahlenmittel-Molekularge- 
wicht  im  Bereich  von  etwa  40  000  bis  etwa  400  000,  und  anschlieliendes  Umsetzen  mit  entweder  (a)  bis 
(d)  in  Stufe  (II). 

6.  Konzentrat-Zusammensetzung  nach  irgendeinem  der  vorhergehenden  Anspruche,  dadurch  gekenn- 
zeichnet,  daft  die  Polyisobutylen-substituierten  Bernsteinsaureacylierungsmittel  durch  Umsetzen  eines 
Polyisobutylens  oder  einer  Mischung  daraus  mit  einer  oder  mehr  Verbindungen  von  Maleinsaureoder  Mal- 
einsaureanhydrid  hergestellt  werden. 

7.  Konzentrat-Zusammensetzung  nach  Anspruch  6,  dadurch  gekennzeichnet,  daft  die  Reaktion  auf  dem 
thermischen  Weg  durchgefuhrt  wird. 

8.  Konzentrat-Zusammensetzung  nach  irgendeinem  der  vorhergehenden  Anspruche,dadurch  gekenn- 
zeichnet,  dali  das  Derivat  durch  Umsetzen  des  acylierenden  Mittels  mit  einem  Amin,  welches  entweder 
Diethylentriamin,  Triethylentetramin  oder  Tetraethylenpentamin  ist,  gebildet  wird. 

9.  Fertiggestellte  Schmierol-Zusammensetzung,  dadurch  gekennzeichnet,  daft  sie  eine  Hauptmenge  ei- 
nes  6ls  von  Schmierviskositat  und  eine  kleinere  Menge  der  Konzentrat-Zusammensetzung  der  Anspru- 
che  1  bis  8  enthalt. 

10.  Fertiggestellte  Schmierol-Zusammensetzung  nach  Anspruch  9,  dadurch  gekennzeichnet,  daft  die  Men- 
ge  der  Konzentrat-Zusammensetzung  in  derfertiggestellten  Zusammensetzung  im  Bereich  von  0,01  bis 
10  Gewichtsprozent  liegt. 

Revendications 

1.  Composition  concentree  destinee  a  etre  utilisee  comme  additif  multifonctionnel  dans  des  huiles  lubrif  ian- 
tes  finales,  composition  succinique  substitue  par  un  polyisobutylene  dans  lequel  le  substilubrifiante, 
comme  second  composant,  un  derive  d'un  agent  d'acylation  succinique  substitue  au  polyisobutylene  dans 
lequel  le  substituant  polyisobutylene  a  un  poids  moleculaire  moyen  en  nombre  de  I'ordre  d'environ  700  a 
environ  1475,  comme  troisieme  composant,  un  derive  d'un  agent  d'acylation  succinique  substitue  au  po- 
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lyisobutylene  dans  lequel  le  substituant  polyisobutylene  a  un  poids  moleculaire  moyen  en  nombre  de  I'or- 
dre  d'environ  1500  a  environ  5000  et,  comme  quatrieme  composant,  un  polyisobutylene  ayant  un  poids 
moleculaire  moyen  en  nombre  de  I'ordre  d'environ  40  000  a  environ  400  000,  les  derives  etant  formes 
par  reaction  des  agents  d'acylation  soit  individuellement,  soit  en  combinaison,  avec  soit  (a)  une  amine 
ayant  dans  sa  structure  au  moins  un  groupe  H-N(  ,  (b)  un  alcool,  (c)  un  metal  reactif  ou  un  compose  me- 
tallique  reactif,  soit  (d)  un  melange  d'au  moins  deux  des  composes  de  (a)  a  (c),  les  composants  de  (d) 
etant  obtenus  par  reaction  soit  simultanement,  soit  en  sequence,  dans  n'importe  quel  ordre,  avec  I'agent 
(les  agents)  d'acylation,  le  substituant  polyisobutylene  du  second  composant  constituant  de  30  a  94,8% 
en  poids  du  polyisobutylene  total  present  dans  la  composition,  le  substituant  polyisobutylene  du  troisieme 
composant  constituant  de  5  a  69,8%  en  poids  du  polyisobutylene  total  present  dans  la  composition  et  le 
polyisobutylene  formant  le  quatrieme  composant  constituant  de  0,2  a  5%  en  poids  du  polyisobutylene  total 
present  dans  la  composition. 

Composition  concentree  suivant  la  revendication  1,  dans  laquelle  un  melange  des  second  et  troisieme 
composants  est  produit  par  les  eta  pes  consistant  a: 

(I)  faire  reagir  un  melange  d'un  polyisobutylene  ayant  un  poids  moleculaire  moyen  en  nombre  de  I'ordre 
d'environ  700  a  environ  1475  et  un  polyisobutylene  ayant  un  poids  moleculaire  moyen  en  nombre  de 
I'ordre  d'environ  1500  a  environ  5000  avec  un  acide  carboxylique  non-sature  ou  un  anhydride  de  celui- 
ci  pour  produire  un  melange  d'agents  d'acylation  succiniques  substitues  par  le  polyisobutylene  et 
(II)  faire  reagir  le  melange  obtenu  a  I'etape  (I)  avec  soit  (a)  une  amine  ayant  dans  sa  structure  au  moins 
un  groupe  H-N  ,  (b)  un  alcool,  (c)  un  metal  reactif  ou  un  compose  metallique  reactif,  soit  (d)  un  melange 
d'au  moins  deux  des  composes  de  (a)  a  (c),  les  composants  de  (d)  etant  obtenus  par  reaction  soit  si- 
multanement,  soit  en  silence,  dans  n'importe  quel  ordre,  avec  I'agent  (les  agents)  d'acylation. 

Composition  concentree  suivant  la  revendication  2,  dans  laquelle  le  melange  obtenu  aux  etapes  (I)  et  (II) 
est  dissous  dans  I'huile  a  viscosite  lubrif  iante  (le  premier  composant)  contenant  le  polyisobutylene  ayant 
un  poids  moleculaire  moyen  en  nombre  de  I'ordre  d'environ  40  000  a  environ  400  000  (le  quatrieme  compo- 
sant). 

Composition  concentree  suivant  la  revendication  2,  dans  laquelle  le  melange  obtenu  aux  etapes  (I)  et  (II) 
est  melange  au  polyisobutylene  ayant  un  poids  moleculaire  moyen  en  nombre  de  I'ordre  d'environ  40  000 
a  environ  400  000  (le  quatrieme  composant)  et  le  melange  ainsi  obtenu  est  dissous  dans  I'huile  a  viscosite 
lubrif  iante  (le  premier  composant). 

Composition  concentree  suivant  la  revendication  2,  dans  laquelle  le  polyisobutylene  ayant  un  poids  mo- 
leculaire  moyen  en  nombre  de  I'ordre  d'environ  40  000  a  environ  400  000  (le  quatrieme  composant)  est 
incorpore  a  la  composition  par  melange  avec  les  polyisobutylenes  a  poids  moleculaire  moyen  en  nombre 
de  I'ordre  de,  respectivement,  700  a  1475  et  1500  a  5000,  reaction  du  melange  ainsi  obtenu  a  I'etape  (I) 
avec  I'acide  carboxylique  pour  produire  un  melange  d'agents  d'acylation  succiniques  substitues  par  le  po- 
lyisobutylene  et  du  polyisobutylene  n'ayant  pas  reagit  ayant  un  poids  moleculaire  moyen  en  nombre  de 
I'ordre  d'environ  40  000  a  environ  400  000  et,  ensuite,  reaction  avec  I'un  ou  I'autre  des  composes  de  (a) 
a  (d)  a  I'etape  (II). 

Composition  concentree  suivant  I'une  ou  I'autre  des  revendications  precedentes,  dans  laquelle  les  agents 
d'acylation  succiniques  substitues  au  polyisobutylene  sont  prepares  par  reaction  d'un  polyisobutylene  ou 
melange  de  celui-ci  avec  un  ou  plusieurs  acides  parmi  I'acide  maleique  ou  I'anhydride  maleique. 

Composition  concentree  suivant  la  revendication  6,  dans  laquelle  la  reaction  se  fait  par  la  voie  thermique. 

Composition  concentree  suivant  I'une  ou  I'autre  des  revendications  precedentes,  dans  laquelle  le  derive 
est  forme  par  reaction  de  I'agent  d'acylation  avec  une  amine  qui  est  soit  la  triamine  de  diethylene,  soit  la 
tetramine  de  Methylene,  soit  la  pentamine  de  tetraethylene. 

Composition  d'huile  lubrif  iante.  finale  comprenant  une  grande  proportion  d'une  huile  a  viscosite  lubrif  iante 
et  une  petite  proportion  de  la  composition  concentree  suivant  les  revendications  1  a  8. 

Composition  d'huile  lubrifiante  finale  suivant  la  revendication  9,  dans  laquelle  la  quantite  de  la  composi- 
tion  concentree  dans  la  composition  finale  est  de  I'ordre  de  0,01  a  10%  en  poids. 
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