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Description 

This  invention  relates  to  a  novel  reaction  product  composition  and  a  deposit-  and  ORI-inhibited  motor  fuel 
composition.  More  particularly,  this  invention  relates  to  a  reaction  product  composition  obtained  by  reacting  an 

5  alkyl-substituted  phenol,  an  aldehyde,  and  a  polyoxyalkylene  diamine,  and  a  deposit-  and  ORI-inhibited  motor 
fuel  composition  containing  such  a  reaction  product. 

U.  S.  4,006,089  (Chibnik)  discloses  the  use  of  a  Mannich  base  product  as  a  detergent  additive  in  lubricant 
or  fuel  compositions.  The  Mannich  base  product  is  the  reaction  product  of  a  high  molecular  weight  alkyl-sub- 
stituted  hydroxy  aromatic  compound,  a  polyoxyethylene  polyamine,  and  an  aldehyde. 

w  EP-A-  360  416  discloses  a  motor  fuel  composition  comprising  the  reaction  product  of  one  or  more  aliphatic 
carboxylic  acids  and  a  polyoxyalkylene  diamine,  the  motor  fuel  composition  having  reduced  engine  ORI. 

Co-assigned  U.  S.  Pat.  Appl.  Serial  No.  211,937,  filed  June  27,  1988,  discloses  a  motor  fuel  composition 
comprising  the  reaction  product  of  (i)  a  hydrocarbyl-substituted  dibasic  acid  anhydride  and  (ii)  a  polyoxyalkylene 
diamine  and  an  optional  polymeric  component  which  is  a  polyolefin  polymer/copolymer,  or  mixtures  thereof,  of 

15  a  C2-C10  hydrocarbon. 
US-A-4  852  993  discloses  a  motor  fuel  composition  comprising  (I)  the  reaction  product  of  the  polyoxyal- 

kylene  diamine  of  co-assigned  U.  S.  4,747,851,  a  dibasic  acid  anhydride,  and  a  hydrocarbyl  polyamine,  and 
(II)  a  mixture  comprising  polyisobutylene  ethylene  diamine  and  polyisobutylene  in  a  hydrocarbon  solvent. 

Co-assigned  U.  S.  Pat.  Appl.  Serial  No.  000,230,  filed  January  2,  1987  discloses  a  motor  fuel  composition 
20  comprising  the  reaction  product  of  the  polyoxyalkylene  diamine  of  U.  S.  4,747,851,  a  dibasic  acid  anhydride, 

and  a  hydrocarbyl  polyamine.  An  optional  additional  polymer/copolymer  additive  with  a  molecular  weight  of  500- 
3500  may  also  be  employed  in  conjunction  with  the  reaction  product  additive. 

Co-assigned  U.  S.  4,747,851  discloses  a  novel  polyoxyalkylene  diamine  compound  of  the  formula: 

25 

CH2CH3  CH2CH3  •  -■-  CH2CH3 

3o  NH2CHCH2-  [OCHCH2  ]  a~  [OCHCH2  ]b-  [OCH2CH2  ]  c-  [OCH2CH]  d-  [OCH2CH]  e-NH2 

CH3  .  ,  .  CH3 

35  where  c  has  a  value  from  5-150,  b+d  has  a  value  from  5-150,  and  a+e  has  a  value  from  2-12.  Motor  fuel  compo- 
sitions  comprising  the  novel  polyoxyalkylene  diamine,  alone  or  in  combination  with  a  polymer/copolymer  addi- 
tive  are  also  disclosed. 

Co-assigned  U.  S.  4,659,337  discloses  the  use  of  the  reaction  product  of  maleic  anhydride,  a  polyether 
polyamine  containing  oxyethylene  and  oxypropylene  ether  moieties,  and  a  hydrocarbyl  polyamine  in  a  gasoline 

40  motor  fuel  to  reduce  engine  ORI  and  provide  carburetor  detergency. 
Co-assigned  U.  S.  4,659,336  discloses  the  use  of  the  mixture  of:  (i)  the  reaction  product  of  maleic  anhyd- 

ride,  a  polyether  polyamine  containing  oxyethylene  and  oxypropylene  ether  moieties,  and  a  hydrocarbyl 
polyamine;  and  (ii)  a  polyolefin  polymer/copolymer  as  an  additive  in  motor  fuel  compositions  to  reduce  engine 
ORI. 

45  U.  S.  4,604,1  03  discloses  a  motor  fuel  deposit  control  additive  for  use  in  internal  combustion  engines  which 
maintains  cleanliness  of  the  engine  intake  system  without  contributing  to  combustion  chamber  deposits  or 
engine  ORI.  The  additive  disclosed  is  a  hydrocarbyl  polyoxyalkylene  polyamine  ethane  of  molecular  weight 
range  300-2500  having  the  formula 

50 

R  -  (OCH2CH)x  -  OCH2  CH2  --  NR"R'  "  

55  R /  

where  R  is  a  hydrocarbyl  radical  of  from  1  to  about  30  carbon  atoms;  R'  is  selected  from  methyl  and  ethyl;  x  is 
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an  integer  from  5  to  30;  and  R"  and  R"  are  independently  selected  from  hydrogen  and  -(CH2CH2NH-)y-H  where 
y  is  an  integer  from  0-5. 

U.  S.  4,198,306  (Lewis)  discloses  the  use  of  hydrocarbyl  poly  (oxyalkylene)  aminoesters  which  are  mono- 
esters  of  a  hydrocarbyl-terminated  poly  (oxyalkylene)  alcohol  and  a  monocarboxylic  C2-C20  (amino-substituted) 

5  alkanoic  acid  as  an  ORI-controlling  additive  in  motor  fuel  compositions. 
According  to  this  invention,  a  novel  reaction  product  which  provides  ORI-inhibiting  and  deposit-resisting 

properties  to  a  motor  fuel  composition  is  obtained  by  reacting,  at  a  temperature  of  30°C-200°C: 
(a)  0.5-2.5  moles  of  an  alkyl-substituted  phenol,  most  preferably  dodecyl  phenol; 
(b)  0.5-2.5  moles  of  an  aldehyde,  most  preferably  paraformaldehyde;  and 

w  (c)  0.5-1  .5  moles  of  a  polyoxyalkylene  diamine  of  the  formula 

CH2CH3  CHjCH-i 
I  I 

15  NH2-  (R3.)  q-  [OCHCH2  ]  a-  [OCHCH2  ]  b-  [OCH2CH2  ]  c-  [OCH2CH]  d-  [OCH2CH]  e-  (R2  )  r-NH2 

CH3  CH-3 

20 
where  and  R2  are  CrC12  alkylene  groups,  q  and  r  are  integers  having  a  value  of  0  or  1  ,  c  has  a  value  from 
2-150,  b+d  has  a  value  from  2-150,  and  a+e  has  a  value  from  0-12.  In  the  most  preferred  embodment,  q  =  1, 
r  =  o,  R2  is  a  butylene  group,  c  has  a  value  of  2-50,  b+d  has  a  value  of  2-50,  and  a+e  has  a  value  of  2-8. 

The  motor  fuel  composition  of  the  instant  invention  comprises  a  mixture  of  hydrocarbons  boiling  in  the  range 
25  of  36-261  °C  (90°F-450°F)  comprising  from  0.0005-5.0  wt.  %  of  the  abovedescribed  reaction  product. 

Combustion  of  a  hydrocarbon  motor  fuel  in  an  internal  combustion  engine  generally  results  in  the  formation 
and  accumulation  of  deposits  on  various  parts  of  the  combustion  chamber  as  well  as  on  the  fuel  intake  and 
exhaust  systems  of  the  engine.  The  presence  of  deposits  in  the  combustion  chamber  seriously  reduces  the 
operating  efficiency  of  the  engine.  First,  deposit  accumulation  within  the  combustion  chamber  inhibits  heat 

30  transfer  between  the  chamber  and  the  engine  cooling  system.  This  leads  to  higher  temperatures  within  the  com- 
bustion  chamber,  resulting  in  increases  in  the  end  gas  temperature  of  the  incoming  charge.  Consequently,  end 
gas  auto-ignition  occurs,  which  causes  engine  knock.  In  addition,  the  accumulation  of  deposits  within  the  com- 
bustion  chamber  reduces  the  volume  of  the  combustion  zone,  causing  a  higher  than  design  compression  ratio 
in  the  engine.  This,  in  turn,  also  results  in  serious  engine  knocking.  Aknocking  engine  does  not  effectively  utilize 

35  the  energy  of  combustion.  Moreover,  a  prolonged  period  of  engine  knocking  will  cause  stress  fatigue  and  wear 
in  vital  parts  of  the  engine.  The  above-described  phenomenon  is  characteristic  of  gasoline  powered  internal 
combustion  engines.  It  is  usually  overcome  by  employing  a  higher  octane  gasoline  for  powering  the  engine, 
and  hence  has  become  known  as  the  engine  octane  requirement  increase  (ORI)  phenomenon.  It  would  there- 
fore  be  highly  advantageous  if  engine  ORI  could  be  substantially  reduced  or  eliminated  by  preventing  ormod- 

40  ifying  deposit  formation  in  the  combustion  chambers  of  the  engine. 
Another  problem  common  to  internal  combustion  engines  relates  to  the  accumulation  of  deposits  in  the 

carburetor  which  tend  to  restrict  the  flow  or  air  through  the  carburetor  at  idle  and  at  low  speed,  resulting  in  an 
overrich  fuel  mixture.  This  condition  also  promotes  incomplete  fuel  combustion  and  leads  to  rough  engine  idling 
and  engine  stalling.  Excessive  hydrocarbon  and  carbon  monoxide  exhaust  emissions  are  also  produced  under 

45  these  conditions.  It  would  therefore  be  desirable  from  the  standpoint  of  engine  operability  and  overall  air  quality 
to  provide  a  motor  fuel  composition  which  minimizes  or  overcomes  the  abovedescribed  problems. 

It  is  one  object  of  this  invention  to  provide  a  reaction  product  composition  which  may  be  employed  as  a 
deposit-resisting  and  ORI-inhibiting  additive  in  motor  fuel  compositions.  It  is  another  object  of  this  invention  to 
provide  a  motor  fuel  composition  which  exhibits  deposit-resistance  and  ORI-inhibition  when  employed  in  an 

50  internal  combustion  engine. 
It  is  a  feature  of  motor  fuel  compositions  of  the  instant  invention  that  combustion  chamber  deposit  formation 

is  minimized,  with  concomitant  reduction  of  engine  ORI. 
It  is  an  advantage  that  motor  fuel  compositions  of  the  instant  invention  exhibit  reduced  deposit  formation 

and  engine  ORI. 
55  The  ORI-inhibiting  and  deposit  resistant  additive  of  the  instant  invention  is  a  reaction  product  prepared  by 

reacting  an  alkyl-substituted  phenol,  an  aldehyde,  and  a  polyoxyalkylene  diamine  containing  block  copolymers 
with  polyoxyalkylene  backbones.  The  alkyl-substituted  phenol  reactant  used  to  prepare  the  reaction  product 
of  the  instant  invention  is  such  that  the  alkyl  substituent  is  preferably  a  Ĉ -C30  straight  or  branched  chain  alipha- 

3 
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tic  alkyl  group,  more  preferably  a  C10-C30  aliphatic  alkyl  group.  Particularly  preferred  alkyl-substituted  phenols 
include  C28  substituted  alkylphenols,  dinonylphenol,  and  dodecylphenol,  with  dodecylphenol  being  the  most 
preferred  aliphatic  alkyl-substituted  phenol  reactantfor  use. 

The  aldehyde  reactant  used  to  prepare  the  reaction  product  of  the  instant  invention  may  be  an  aliphatic 
5  aldehyde,  typified  by  formaldehyde,  paraformaldehyde,  and  acetaldehyde,  an  aromatic  aldehyde  such  as  ben- 

zaldehyde,  or  a  heterocyclic  aldehyde  such  as  furfural.  The  aldehyde  reactant  may  contain  a  substituent  group 
such  as  hydroxyl,  halogen,  nitro  and  the  like.  Particularly  preferred  aldehyde  reactants  for  use  are  formaldehyde 
and  paraformaldehyde,  with  paraformaldehyde  being  most  preferred. 

The  polyoxyalkylene  diamine  reactant  used  to  prepare  the  reaction  product  component  of  the  instant  inven- 
w  tion  is  a  diamine  of  the  formula 

15 

20 

ch2ch3  <:h2ch3 

NH2  -  (  R2  )  q-  [  OCHCH2  ]  a-  [  OCHCH2  ]  b-  [  OCH2  CH2  ]  c-  [  OCH2  CH  ]  d-  [  OCH2  CH  ]  e  -  (  R3  )  r-NH2 

CH3  CH-5 

where  R2  and  R3  are  CrC12  alkylene  groups,  preferably  C2-C6  alkylene  group,  most  preferably  a  propylene  or 
butylene  group,  q  and  r  are  integers  having  a  value  of  0  or  1,  preferably  with  q=1  and  r=0,  c  has  a  value  from 
2-150,  preferably  2-50;  b  +  d  has  a  value  from  2-150,  preferably  2-50;  and  a  +  e  has  a  value  from  0-12,  preferably 

25  2-8.  In  the  most  preferred  embodiment,  q=1  ,  r=0,  R2  is  a  butylene  group  and  the  polyoxyalkylene  diamine  reac- 
tant  is  therefore  of  the  formula 

,ch2=h3  a i2ca2   : V _   CH 
•  I  i  

■  | 
NH2  CHCH2  -  [  OCHCH2  ]  a-  [  OCHCH2  ]  b-.[  OCH2  CM2  ]  c-  [  OCH2  CH  ]  d-  [OCH2  CH  ]  e-NH2 

35  •  •  •«:-,  CH3  . .   ■  CH3 

where  c  has  a  value  of  from  preferably  2-50,  b+d  has  a  value  of  from  2-150,  preferably  2-50  and  a+e  has  a 
value  of  2-12,  preferably  2-8. 

40  In  another  preferred  embodiment,  q=1,  r=0,  R2  is  a  propylene  group,  a+e  has  a  value  of  zero,  and  the 
polyoxyalkylene  diamine  reactant  is  therefore  of  the  formula 

NH2  -CHCH2  -  [  OCHCH2  ]  b-  [  OCH2  CH2  ]  c-  [  OCH2  CH]  d -NH2 
45  J  J  j 

CH3  CH3  CH3 

50  where  c  and  b+d,  respectively,  have  a  value  of  from  2-150,  preferably  2-50.  Polyoxyalkylene  diamines  of  the 
above  structure  suitable  for  use  include  those  available  from  Texaco  Chemical  Co.  under  the  JEFFAMINE  Ed- 
Series  trade  name.  Specific  examples  of  such  compounds  are  set  forth  below: 

55 

4 
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A p p r o x .   V a l u e   A p p r o x .  
T r a d e .   Name  c  b+d  Mol.  w t  

ED-600  8 .5   2 .5   6 0 0  
ED-900  15 .5   2 .5   9 0 0  
E D - 2 0 0 1   40 .5   2 .5   2 0 0 0  

,0  ED-4000   86 .0   2 .5   4 0 0 0  
ED-6000   1 3 1 . 5   2 .5   6 0 0 0  

The  reaction  product  component  of  the  instant  invention  is  prepared  by  reacting  0.5-2.5  moles,  preferably 
15  about  2  moles  of  the  abovedescribed  alkyl-substituted  phenol  reactant,  with  0.5-2.5  moles,  preferably  about  2 

moles  of  the  abovedescribed  aldehyde  reactant  and  0.5-1.5  moles,  preferably  1  mole  of  the  prescribed 
polyoxyalkylene  diamine  reactant,  at  a  temperature  of  30°-200°C,  preferably  90°C-150°C  until  all  of  the  water 
has  been  removed  from  the  system.  The  reaction  is  preferably  carried  out  in  the  presence  of  a  solvent.  A  pre- 
ferred  solvent  is  one  which  will  distill  with  water  azeotropically.  Suitable  solvents  include  hydrocarbons  boiling 

20  in  the  gasoline  boiling  range  of  30°C  to  200°C.  Generally,  this  will  include  saturated  and  unsaturated  hydrocar- 
bons  having  from  5  to  10  carbon  atoms.  Specific  suitable  hydrocarbon  solvents  include  hexane,  cyclohexane, 
benzene,  toluene,  and  mixtures  thereof.  Xylene  is  the  preferred  solvent.  The  solvent  can  be  present  in  an 
amount  of  up  to  about  90%  by  weight  of  the  total  reaction  mixture.  Once  the  reaction  has  been  completed,  the 
reaction  product  can  then  be  separated  from  the  solvent  using  conventional  means,  or  left  in  admixture  with 

25  some  or  all  of  the  solvent. 
The  following  examples  illustrate  the  preferred  method  of  preparing  the  reaction  product  of  the  instant 

invention.  It  will  be  understood  that  the  following  examples  are  merely  illustrative,  and  are  not  meant  to  limit 
the  invention  in  any  way.  In  the  examples,  all  parts  are  parts  by  weight  unless  otherwise  specified. 

30  Example  I 

35 

52.2  parts  of  dodecylphenol,  6  parts  of  paraformaldehyde,  391.6  parts  of  xylene,  and  336.3  parts  of  a 
polyoxyalkylene  diamine  were  reacted  at  a  temperature  of  about  90-1  50°C  until  no  more  water  could  be 
removed  from  the  system.  The  polyoxyalkylene  diamine  (JEFFAMINE  ED-2001)  may  be  represented  by  the 
formula 

40 

NH2-CHCH2  -  [  OCHCH2.]b-  [OCH2CH2  ]  c-   [OCH2CH]  d -NH2 

CH- C H 3 ~  CH3- 

where  c  has  an  approximate  value  of  40.5,  and  b+d  has  an  approximate  value  of  2.5.  The  reaction  product  was 
then  filtered  and  stripped  of  remaining  solvent  under  vacuum,  and  identified  by  IR,  NMR,  and  elemental 

45  analysis.  It  is  speculated  that  the  structure  of  the  reaction  product  of  Example  I  may  be  represented  as  follows: 

50 
~  QH 

CH2-NH-CHCH2  -  [  OCHCH2  ]  b-  [  OCH2CH2  ]  c-  [  OCH2  CH  ]  d-NH-CH2"|  Q  

CH3 dodecyl   CH3  CH3 d o d e c y l  
55 
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Example  II 

85.6  parts  of  a  C28  alkylphenol,  6  parts  of  paraformaldehyde,  500  parts  of  xylene,  and  336.3  parts  of  a 
polyoxyalkylene  diamine  were  reacted  at  a  temperature  of  about  90-1  50°C  until  no  more  water  could  be 

5  removed  from  the  system.  The  polyoxyalkylene  diamine  (JEFFAMINE  ED-2001)  may  be  represented  by  the 
formula 

NH2-CHCH2-  [.T>CHCH2lb-  t O C ^ C H ^ ]   c-  [OCH2CH.]  d - N H 2  
10  >  

I  j 

CH3  CH3  CH3 

where  c  has  an  approximate  value  of  40.5,  and  b+d  has  an  approximate  value  of  2.5.  The  reaction  product  was 
15  then  filtered  and  stripped  of  remaining  solvent  under  vacuum,  and  identified  by  IR,  NMR,  and  elemental 

analysis. 

Example  III 

20  43.6  parts  of  a  dinonylphenol,  6  parts  paraformaldehyde,  500  ml  of  xylene,  and  336.3  parts  of  a  polyoxyal- 
kylene  diamine  were  reacted  at  a  temperature  of  about  90-1  50°C  until  no  more  water  could  be  removed  from 
the  system.  The  polyoxyalkylene  diamine  (JEFFAMINE  ED-2001)  may  be  represented  by  the  formula 

25 
NH2-CHCH2-  [OCHCH2]  fc-  [OCH2CH2  ]  c-   [OCH2CH]  d - N H 2  

CH3 CH3 CH3 

30  where  c  has  an  approximate  value  of  40.5,  and  b+d  has  an  approximate  value  of  2.5.  The  reaction  product  was 
then  filtered  and  stripped  of  remaining  solvent  under  vacuum,  and  identified  by  IR,  NMR,  and  elemental 
analysis. 

Example  IV 
35 

520  parts  of  dodecylphenol,  60  parts  of  paraformaldehyde,  2900  parts  of  xylene,  and  3366  parts  of  a 
polyoxyalkylene  diamine  are  reacted  at  a  temperature  of  about  90-1  50°C.  until  no  more  water  can  be  removed 
from  the  system.  The  polyoxyalkylene  diamine  is  of  the  formula 

40 

45 

CH2CH3  CH2CH3  CH2CH3 

NH2  CHCH2  -  [  OCHCH2  ]  a-  [  OCHCH2  ]  b~  [  OCH2  CH2  ]  c-  [  OCH2  CH  ]  d-  [  OCH2  CH  ]  e-NH2 

CH3  CH3 

where  c  has  an  approximate  value  of  40.5,  b+d  has  an  approximate  value  of  40.5,  and  a+e  has  an  approximate 
50  value  of  2.5. 

The  motor  fuel  composition  of  the  instant  invention  comprises  a  major  amount  of  a  base  motor  fuel  and 
0.0005-5.0  weight  percent,  preferably  0.001-1.0  weight  percent  of  the  abovedescribed  reaction  product.  The 
fuel  may  also  optionally  comprise  0.001  -1  .0  weight  percent,  preferably  0.01-0.5  weight  percent  of  the  abovedes- 
cribed  optional  polymeric  component.  Preferred  base  motor  fuel  compositions  are  those  intended  for  use  in 

55  spark  ignition  internal  combustion  engines.  Such  motor  fuel  compositions,  generally  referred  to  as  gasoline 
base  stocks,  preferably  comprise  a  mixture  of  hydrocarbons  boiling  in  the  gasoline  boiling  range,  preferably 
from  36°C  (90°F)  to  261  °C  (450°F).)  This  base  fuel  may  consist  of  straight  chains  or  branched  chains  or  para- 
ffins,  cycloparaffins,  olefins,  aromatic  hydrocarbons,  or  mixtures  thereof.  The  base  fuel  can  be  derived  from, 
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among  others,  straight  run  naphtha,  polymer  gasoline,  natural  gasoline,  or  from  catalytically  cracked  or  ther- 
mally  cracked  hydrocarbons  and  catalytically  reformed  stock.  The  composition  and  octane  level  of  the  base 
fuel  are  not  critical  and  any  conventional  motor  fuel  base  can  be  employed  in  the  practice  of  this  invention.  An 
example  of  a  motor  fuel  composition  of  the  instant  invention  is  set  forth  in  Example  V,  below. 

Example  V 

30  PTB  (0.085  kg/m3)  of  the  reaction  product  seth  forth  in  Example  I  (i.e.  30  pounds  (13.6  kg)  of  reaction 
product  per  1  000  barrels  (1  59  m3)  of  gasoline,  equivalent  to  about  0.01  weight  percent  of  reaction  product  based 

w  on  the  weight  of  the  fuel  composition)  is  blended  with  a  major  amount  of  a  base  motor  fuel  (herein  designated 
as  Base  Fuel  A)  which  is  a  premium  grade  gasoline  essentially  unleaded  (less  than  0.05  g  of  tetraethyl  lead 
per  gallon),  comprising  a  mixture  of  hydrocarbons  boiling  in  the  gasoline  boiling  range  consisting  of  about  22% 
aromatic  hydrocarbons,  11%  olefinic  carbons,  and  67%  paraffinic  hydrocarbons,  boiling  in  the  range  from  36- 
261  °C  (90°F  to  450°F.) 

15  The  efficacy  of  the  reaction  product  of  the  instant  invention  as  an  ORI-controlling  additive  in  motor  fuel 
compositions  has  been  demonstrated  by  subjecting  the  reaction  products  exemplified  by  Example  I,  and  two 
commercially  available  fuel  additives  (OGA-480  and  OGA-472,  both  available  from  Chevron  Chemical  Com- 
pany)  to  Thermogravimetric  Analysis  (TGA).  As  discussed  at  Col.  12,  lines  30-62  of  U.  S.  4,198,306  (Lewis) 
deposit  control  additives  showing  low  TGA  values,  i.e.  more  rapid  thermal  decomposition,  have  been  found  to 

20  show  low  ORI  values  in  laboratory  engine  tests.  The  results  of  the  TGA  tests  are  set  forth  below: 

TGA  T e s t   R e s u l t s  

25 
.  Compound  W e i g h t   R e m a i n i n g   (%)  a f t e r  

30  min.   a t   2 9 5 ' C  

30  OGA-4  8  0  . . .   3 . 3  
OGA-472  6 4 . 6  

E x a m p l e   I_  .,  ,  ._„.._  6 .6   _v.  , 

35 
It  is  well  known  to  those  skilled  in  the  art  that  additive  OGA-480  controls  engine  ORI  but  that  OGA-472 

tends  to  cause  engine  ORI.  From  the  above  TGA  data,  Example  I  yielded  a  %  TGA  residue  value  slightly  greater 
than  OGA-480  but  much  less  than  OGA-472,  and  therefore  should  have  corresponding  ORI-controlling  proper- 
ties  much  greater  than  OGA-727  but  only  slightly  less  than  OGA-480.  Thus,  the  reaction  product  of  the  instant 

40  invention  has  ORI-controlling  properties  only  slightly  less  than  a  commercially  available  additive  (OGA-472). 
It  has  also  been  found  that  a  motor  fuel  composition  comprising  a  minor  amount  of  the  reaction  product 

composition  of  the  instant  invention  is  effective  in  minimizing  and  reducing  gasoline  internal  combustion  engine 
deposits.  This  is  an  improvement  in  the  fuel  performance  which  may  reduce  the  incidence  of  engine  knock.  A 
motor  fuel  composition  of  the  instant  invention  was  tested  by  the  Combustion  Chamber  Deposit  Screening  Test 

45  (CCDST).  In  this  test,  the  deposit-forming  tendencies  of  a  gasoline  are  measured.  The  amount  of  deposit  for- 
mation  correlates  well  with  the  ORI  performance  observed  in  car  tests  and  engine  tests.  The  amount  of  deposit 
is  compared  to  a  high  reference  (a  standard  gasoline  known  to  have  a  high  deposit  formation)  and  a  low  refer- 
ence  (an  unleaded  base  fuel  which  is  known  the  have  a  low  deposit  formation). 

The  CCDST  determines  whether  the  additive  in  question  is  effective  as  a  deposit  control  additive  to  prevent 
50  ORI.  In  this  test,  the  additive  sample  of  the  reaction  product  composition  of  Example  I  was  dissolved  in  Base 

Fuel  A  in  a  concentration  of  0.28  kg/m3  (100  PTB)  (100  pounds  (45.3  kg)  of  additive  per  1000  barrels  (159  m3) 
of  fuel,  equivalent  to  about  0.033  weight  percent  of  additive).  In  a  nitrogen/hot  air  environment  the  gasoline 
was  then  atomized  and  sprayed  onto  a  heated  aluminum  tube.  After  100  minutes,  the  deposits  which  were  for- 
med  on  the  tube  were  weighed.  Gasolines  which  form  larger  amounts  of  deposits  on  the  heated  aluminum  tube 

55  cause  the  greatest  ORI  when  employed  in  an  internal  combustion  engine.  The  CCDST  was  also  employed  to 
measure  the  deposit  tendencies  of  a  high  reference  fuel  (Example  H),  known  to  yield  a  large  deposit,  and  a 
low  reference  fuel  (Example  L),  a  standard  unleaded  gasoline  known  to  yield  a  low  deposit.  The  results  are 
summarized  below: 
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Example  C C D S T _ r e s u l t _ ( m | ]  
I n s t a n t   I n v e n t i o n  
(Base  Fuel   A  +  0 .28   kg/mJ  (100  PTB)  Example  I)  2 . 8  

L  (low  r e f e r e n c e )   4 . 2  

H  ( h i g h   r e f e r e n c e )   1 1 . 2  

10 
The  above  results  illustrate  that  a  motor  fuel  composition  of  the  instant  invention  was  slightly  superior  to 

the  low  reference  unleaded  base  fuel,  and  greatly  superior  to  the  high  reference  standard  fuel,  in  terms  of  resi- 
stance  to  deposit  formation,  and  consequently  in  terms  of  ORI-inhibition. 

For  convenience  in  shipping  and  handling,  it  is  useful  to  prepare  a  concentrate  of  the  reaction  product  of 
15  the  instant  invention.  The  concentrate  may  be  prepared  in  a  suitable  liquid  solvent  such  as  toluene  or  xylene, 

with  xylene  being  particularly  preferred.  In  a  preferred  mode  of  preparing  a  concentrate  of  the  instant  invention, 
0.1-10.0,  preferably  5.0-10.0  weight  percent  of  the  reaction  product  of  the  instant  invention  is  blended  with  a 
major  amount  of  liquid  solvent,  preferably  xylene. 

Motor  fuel  and  concentrate  compositions  of  the  instant  invention  may  additionally  comprise  any  of  the  addi- 
20  tives  generally  employed  in  motor  fuel  compositions.  Thus,  compositions  of  the  instant  invention  may 

additionally  contain  conventional  carburetor  detergents,  anti-knock  compounds  such  as  tetraethyl  lead  com- 
pounds,  anti-icing  additive,  upper  cylinder  lubricating  oils,  and  the  like.  In  particular,  such  additional  additives 
may  include  compounds  such  as  polyolefin  polymers,  copolymers,  or  corresponding  hydrogenerated  polymers 
or  copolymers  of  C2-C6  unsaturated  hydrocarbons,  or  mixtures  thereof.  Additional  additives  may  include  sub- 

25  stituted  or  unsubstituted  monoamine  or  polyamine  compounds  such  as  alkyl  amines,  ether  amines,  and  alkyl- 
alkylene  amines  or  combinations  thereof. 

30 

35 

Claims 

1  .  A  composition  obtainable  by  reacting,  at  a  temperature  of  30  to  200°C. 
(a)  0.5  to  2.5  moles  of  an  alkyl-substituted  phenol; 
(b)  0.5  to  2.5  moles  of  an  aldehyde;  and 
(c)  0.5  to  1.5  moles  of  a  polyoxyalkylene  diamine  of  the  formula 

40 

CH2CH3 CK2CK3 

NK2-(Ri)a-[OCHCH2]a-[OCHCH2]b-[OCK2CH2]c-[OCH2CH]d-[OCK2CH]e-(R2)r-NH2 

CH3 CH3 

45  where  R̂   and  R2  are  CrC12  alkylene  groups,  q  and  rare  0  or  1,  c  is  2  to  150,  b+d  is  2  to  150,  and  a+e  is  0  to 
12. 

2.  A  composition  according  to  Claim  1,  characterised  in  that  the  alkyl  substituent  of  said  alkyl-substituted 
phenol  is  a  C10-C30  alkyl  group. 

3.  A  composition  according  to  Claim  1  characterised  in  that  the  alkyl  substituent  of  said  alkyl-substituted 
50  phenol  is  a  C28  alkyl  group. 

4.  Acomposition  according  to  Claim  1,  characterised  in  that  said  alkyl-substituted  phenol  is  dodecylphenol 
ordinoylphenol. 

5.  Acomposition  according  to  any  one  of  Claims  1  to  4  characterised  in  that  said  aldehyde  is  formaldehyde 
or  paraformaldehyde. 

55  6.  A  composition  according  to  any  one  of  Claims  1  to  5  characterised  in  that  the  polyoxyalkylene  diamine 
reactant  has  the  formula 
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CH2CH3  CH2CH3  CH2CH3 

NH2  CHCH2  -  [  OCHCH2  ]  a-  [  OCHCH2  J  b~  t  OCR2  CH2  ]  c-  [  OCH2  CH  ]  d-  [  OCH2  CH  ]  e-NH2 

CH3  CH3 

where  c  is  2  to  50,  b+d  is  2  to  50,  and  a+e  is  2  to  8. 
7.  A  composition  according  to  any  one  of  Claims  1  to  5  characterised  in  that  the  polyoxyalkylene  diamine 

reactant  has  the  formula 

NH2-CHCH2-  [OCHCH2  3b~  [OCH2CH2  ]  c~  [OCH2CH]  d-NH2 

CH3  CH3  CH3 

where  c  is  2  to  50,  and  b+d  is  2  to  50. 
8.  A  motor  fuel  composition  comprising  a  mixture  of  hydrocarbons  boiling  in  the  range  from  90  to  450°F 

(32  to  232°C)  characterised  by  containing  from  0.0005  to  5.0  weight  percent  of  a  composition  according  to  any 
25  one  of  the  preceding  claims. 

Patentanspruche 

30  1  .  Zusammensetzung,  erhaltlich  durch  Umsetzen,  bei  einer  Temperatur  von  30  bis  200°C,  von 
(a)  0,5  bis  2,5  mol  eines  alkylsubstituierten  Phenols; 
(b)  0,5  bis  2,5  mol  eines  Aldehyds;  und 
(c)  0,5  bis  1,5  mol  eines  Polyoxyalkylendiamins  der  Formel 

CH,CH3  ch2ck3 
r   ■  

i 

NK2  -  (  Kl  )  a"  C  OCHCK2  ]  a  -  [  O C H ^  

CK3  CH3 

45  bei  der  F̂   und  R2  CrC12-Alkylengruppen  sind,  q  und  r  0  oder  1  sind,  c  2  bis  150  ist,  b+d  2  bis  150  ist  und  a+e 
0  bis  12  ist. 

2.  Zusammensetzung  nach  Anspruch  2,  dadurch  gekennzeichnet,  dalider  Alkylsubstituent  besagten  alkyl- 
substituierten  Phenols  eine  C10-C30-Alkylgruppe  ist. 

3.  Zusammensetzung  nach  Anspruch  1,  dadurch  gekennzeichnet,  dalider  Alkylsubstituent  besagten  alkyl- 
50  substituierten  Phenols  eine  C28-Alkylgruppe  ist. 

4.  Zusammensetzung  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  dali  besagtes  alkylsubstituiertes  Phenol 
Dodecylphenol  oder  Dinonylphenol  ist. 

5.  Zusammensetzung  nach  einem  der  Anspruche  1  bis  4,  dadurch  gekennzeichnet,  dali  besagtes  Aldehyd 
Formaldehyd  oder  Paraformaldehyd  ist. 

55  6.  Zusammensetzung  nach  einem  der  Anspruche  1  bis  5,  dadurch  gekennzeichnet,  dali  der  Polyoxyalky- 
lendiamin-Reaktant  die  Formel 
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CH2CH3  CH2CH3  CH2CH3 

5  NH2CHCH2-  [OCHCH2  ]  a~  [OCHCH2  ]b-  [OCH2CH2  ]  c-[OCH2CH]  d-  [OCH2CH  ]  e"NK2 

CH3  CH3 

10  besitzt,  in  der  c  2  bis  50  ist,  b+d  2  bis  50  ist  und  a+e  2  bis  8  ist. 
7.  Zusammensetzung  nach  einem  der  Anspruche  1  bis  5,  dadurch  gekennzeichnet,  dali  der  Polyoxyalky- 

lendiamin-Reaktant  die  Formel 

1S  NH2-CHCH2- [OCHCH2]b - [OCT2CH2]c - [OCH2 |H3d-NH2  

CH3  CH3  CH3 

20  besitzt,  in  der  c  2  bis  50  ist  und  b+d  2  bis  50  ist. 
8.  Motortreibstoffzusammensetzung,  die  ein  Gemisch  von  Kohlenwasserstoffen  umfalit,  die  im  Bereich  von 

90  bis  450°F  (32  bis  232°C)  sieden,  dadurch  gekennzeichnet,  dali  sie  von  0,0005  bis  5,0  Gew.-%  einer  Zusam- 
mensetzung  nach  einem  der  vorangehenden  Anspruche  enthalt. 

Revendications 

1  .  Composition  susceptible  d'etre  obtenue  en  faisant  reagir  a  une  temperature  de  30  a  200°C. 
(a)  0,5  a  2,5  moles  d'un  phenol  substitue  par  un  alkyle; 

30  (b)  0,5  a  2,5  moles  d'un  aldehyde;  et 
(c)  0,5  a  1,5  moles  d'une  polyoxyalkylenediamine  correspondant  a  la  formule 

N t f ^ R J ^ O C H C H ^ - t O C ^  

CH3  CH3 

40  dans  laquelle  R̂   et  R2  sont  des  groupements  alkyleneen  CrC12,  q  et  r  egalent  0  ou  1,  c  egale  2  a  150,  b+d 
egale  2  a  150  et  a+e  egale  0  a  12. 

2.  Composition  selon  la  revendication  1  ,  caracterisee  en  ce  que  le  substituant  alkyle  dudit  phenol  substitue 
par  un  alkyle  est  un  groupement  alkyle  en  C10-C30. 

3.  Composition  selon  la  revendication  1  ,  caracterisee  en  ce  que  le  substituant  alkyle  dudit  phenol  substitue 
45  par  un  alkyle  est  un  groupement  alkyle  en  C28. 

4.  Composition  selon  la  revendication  1,  caracterisee  en  ce  que  ledit  phenol  substitue  par  un  alkyle  est  le 
dodecyl  phenol  ou  le  dinonyl  phenol. 

5.  Composition  selon  I'une  quelconque  des  revendications  1  a  4,  caracterisee  en  ce  que  ledit  aldehyde 
est  le  formaldehyde  ou  le  para-formaldehyde. 

50  6.  Composition  selon  I'une  quelconque  des  revendications  1  a  5,  caracterisee  en  ce  que  le  reactif  de 
polyoxyalkylenediamine  repond  a  la  formule 

CHaCB,  CHaCHj  d i ^  

^ C H C ^ - t O C H C H ^ - t O ^ ^  

CH3  CH3 
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dans  laquelle  c  egale  2  a  50,  b+d  egale  2  a  50  et  a+e  egale  2  a  8. 
7.  Composition  selon  I'une  quelconque  des  revendications  1  a  5,  caracterisee  en  ce  que  le  reactif  de 

polyoxyalkylenediamine  repond  a  la  formule 

N^-CHCHa-tOCHC^^ 

CH3  CH3  CH3 

dans  laquelle  c  egale  2  a  50,  et  b+d  egale  2  a  50. 
8.  Composition  de  carburant  pour  moteur  comportant  un  melange  d'hydrocarbures  qui  bouillent  dans  I'inter- 

valle  allant  de  90  a  450°F  (32  a  232°C),  caracterisee  en  ce  qu'elle  comporte  de  0,0005  a  5,0  pour  cent  en  poids 
d'une  composition  selon  I'une  quelconque  des  revendications  precedentes. 
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