
EP 0 271 261 B1 Description The present invention relates to an improved
process for the production of oxidised polyisobutenes, to the production of
lubricating oil and fuel additives therefrom and to the uses thereof. 5
Oxidised polyisobutenes, that is polyisobutenes having oxygen chemically
bound thereto principally in the form of keto-carbonyl groups, are
potentially valuable industrial products because they are readily
convertible by reaction with amines into materials useful as lubricating
oil additives, for example as dispersants and detergents. The oxidation and
subsequent ammination of polyisobutylenes has been described in the patent
10  literature in, for example, US Patent No. 3,931,024. US-A-3931024
discloses that a highly effective dispersant for a lubricating oil or a
fuel can be prepared by the noncatalysed air-oxidation of a polyolefin or
of a halogenated polyolefin to form an oxygen -containing material. This
material is then reacted with an aliphatic polyamine under conditions that
cause the formation of an addition product which differs chemically from
the Schiff bases of the prior art. 15  The oxidation of the polymer is
conducted by contacting the polymer with air at a temperature in the range
of from about [err] to about 250 * C, more usually at a temperature in the
range from about [err] to about [err]. The lower temperatures tend to
favour more unsaturation in the product. Excessively high temperatures are
generally to be avoided so as to minimise degradation. Atmospheric pressure
or somewhat elevated pressures can be used, the latter favouring the mass
transfer rate. Efficient agitation is also helpful in increasing the rate.
In Example 1 of US - A -3931024 a quantity of polylsobutene of about 980
average molecular weight was oxidised by blowing air through the polymer at
[err] for 25 hours, no catalyst being used. More specifically, 1640 g of
the polymer was thus oxidised using a stream of air at the rate of 1 litre
of air per minute measured at standard conditions. The oxidised polymer was
found to contain 4.3 weight percent of oxygen. No further details of the
oxidation process are given. 25     In our experience, it is possible to
successfully produce oxidised polyisobutenes in stirred pots on a
laboratory scale, but scale - up has proved impossible. This failure to
scale - up we now believe is due to the difficulty Involved In developing
sufficient shear in a large stirred pot reactor. For example it has been
calculated from our results that an 80 cm diameter reactor with an 80 cm
fill height and a 6 blade flat agitator would require a minimum of a 60
kilowatt stirrer. 30    In GB - A -959362 there is described the oxidation
of polyethylene waxes in vessels of 10 litre and 100 litre capacity. In
order to achieve an acceptable shear rate a very high agitator power input
is employed. It is clear from the foregoing that for commercial scale
operation a different approach is required. We have now found that
polyisobutenes can be successfully oxidised in a manner capable of use on a
commercial scale by passing through a column of polyisobutene a molecular
oxygen -containing gaseous 35   oxidant at high gas flow rates per unit
cross-sectional area. In this manner high shear of the polyisobutene can be
achieved. Accordingly, the present invention provides a process for the
production of an oxidised polyisobutene which process comprises passing
through a column of the polyisobutene maintained at a temperature in the
range from 140 to 200  C and at atmospheric or elevated total pressure a
molecular oxygen - containing 40  gaseous oxidant at a gas flow rate
greater than 10 litres [err] measured at the operating pressure. As the
molecular weight of polyisobutenes increases, their physical form changes
from mobile liquids, through viscous liquids to rubbery solids. Suitably
the polyisobutene may be one having a number average molecular weight in
the range from 900 to 10,000, though higher molecular weight polylsobutenes
may be used if desired. Low molecular weight polylsobutenes are mobile
liquids and may therefore by used in the 45   absence of a solvent.
However, it may nevertheless be desirable to use a low molecular weight
polyisobutene dissolved in a suitable solvent and for higher molecular
weight polybutenes the use of a solution in a suitable solvent is
essential. Suitable solvents are those which dissolve the polybutene and
are not detrimentally oxidised or otherwise chemically attached under the
process conditions. Suitable solvents include hydrocarbon liquids which may
be aliphatic or aromatic, for example a base oil, typically a solvent 



50  neutral oil, a low molecular weight polyisobutene, liquid paraffins,
benzene, a chlorinated benzene, and the like. The column of polyisobutene
may suitably be contained within a tubular reactor. A preferred form of
tubular reactor is a draft tube reactor, i.e. reactor which comprises a
closed vessel having at least one inlet and at least one outlet, a
partition dividing the vessel into two zones which intercommunicate above
and 55  below the partition and means for admitting gas in a finely divided
state into the lower part of one of the zones. The use of a draft tube
reactor facilitates good mixing, a feature identified as being desirable on
scale - up, by returning material from the top of the reactor to the base.
Another feature, identified as being relevant to the achievement of optimum
results, is the height of the liquid column. Desirably, the static 2    EP
0 271 261 B1 height of the liquid column, that is the height of the liquid
column in the non -operative mode, should be greater than 30 cm,
irrespective of the cross -sectional area of the column. An important
parameter is the temperature of the polyisobutene. Oxidation does not occur
at an appreciable rate at temperatures much below 140* C and at
temperatures above [err] the polyisobutene 5  tends to 'crack' to lower
molecular weight hydrocarbons at an appreciable rate. The polyisobutene is
preferably maintained at a temperature in the range from 150 to [err], even
more preferably at about [err]. The molecular oxygen -containing gaseous
oxidant should be of a composition such as to remain outside the explosive
limits of any light hydrocarbons formed during the oxidation. A suitable
gaseous 10   oxidant for this purpose is oxygen diluted with inert gas, for
example nitrogen. Preferably in such a mixture the oxygen concentration is
in the range from 2 to 20% by volume, more preferably about 10% by volume.
Air or other molecular oxygen -containing gases may also be used, subject
to the aforementioned proviso. It is preferred to recycle the gaseous
oxidant after passage through the polyisobutene since only a small
proportion of the available oxygen is absorbed per pass through the column
of reactant. 15    The molecular oxygen -containing gas is preferably
passed through the column of polyisobutene at a gas flow rate greater than
20, more preferably greater than 40 litres [err]. Although the process may
be operated at atmospheric pressure it is preferred to operate at elevated
gaseous total pressures in order to compensate for low molecular oxygen
concentrations. Suitably oxygen partial pressures up to 1.5 bar at total
pressures up to 15 bar may be employed, though higher pressures 20   may be
used. The process may be operated batchwise or continuously, preferably
continuously. The product of oxidising a polyisobutene by the
aforedescribed process is a polyisobutene with a substantial chemically
bound oxygen content, the oxygen being incorporated principally in the form
of keto carbonyl or carboxylic acid groups. 25     The oxidised product is
a useful chemical Intermediate which may be further reacted to produce
materials useful as lubricating oil and fuel additives, as well as
adhesives and fillers. In a further embodiment therefore the present
invention provides a process for the production of a product suitable for
use as a lubricating oil additive which process comprises the steps of: (i)
passing a molecular oxygen -containing gaseous oxidant through a column of
polyisobutene main - 30    tained at a temperature in the range from 140 to
200 C and at atmospheric or elevated total pressure, at a gas flow rate
greater than 10 litres [err]   measured at the operating pressure, to
produce an oxidised polyisobutene, and (ii) reacting the oxidised
polyisobutene with an aliphatic polyamine employing a mole ratio of
polyamine to oxidised polyisobutene of from 0.2 to 2.5 moles of polyamine
per mole of oxidised polyisobutene. 35     Further details of step (ii) of
this process may be found in the aforesaid US Patent No. 3,931,024. 



The invention also provides a finished lubricating oil composition
comprising a major proportion of a lubricating oil and a minor proportion
of a lubricating oil additive prepared by the process as hereinbefore
described. The lubricating oil may suitably be any oil of lubricating
viscosity and may be either natural or 40 synthetic. In a preferred
embodiment the invention also provides a process for the production of a
product suitable for use as a fuel additive for inlet manifold and,
carburettor detergency which process comprises the steps of: (i) passing a
molecular oxygen containing gaseous oxidant through a column of
polylsobutene main - 45   tained at a temperature in the range from 140 to
[err] and at atmospheric or elevated total pressure, at a gas flow rate
greater than 10 litres [err]   measured at the operating pressure, to
produce an oxidised polyisobutene, and (ii) reacting the oxidised
polyisobutene with an aliphatic polyamine and formaldehyde or a precursor
thereof. 60     The aliphatic polyamine is preferably an alkylene polyamine
having the general formula: [err] wherein n is from 2 to 4 and m is a
number from 0 to 10. Specific compounds failing within the aforesaid 55
formula include ethylene diamine, diethylene triamine, triethylene
tetramine, tetraethylene pentamine, propylene diamine, dipropylenediamine,
and the like. A preferred alkylene polyamine is diethylene triamine. With
the aliphatic polyamine there can be reacted either formaldehyde itself or
a formaldehyde precursor, for example formalin, paraformaldehyde, other
linear and cyclic formaldehyde polymers and 3    EP 0 271 261 B1 gaseous
formaldehyde. Conditions under which the reaction may be effected are well
known in the art and require no further elaboration to a person skilled in
the art. In a further embodiment the invention also provides a fuel
composition comprising a major proportion of 5  a fuel and a minor
proportion of the fuel additive prepared by the process as hereinbefore
described. The fuel may suitably be an internal combustion engine fuel. A
preferred fuel is one suitable for use in spark ignition engines, for
example a motor gasoline. Alternatively, the fuel may be a fuel suitable
for use in spark compression engines, for example a diesel fuel. A
preferred embodiment of the invention will now be described with reference
to the accompanying 10  Figure which takes the form of a flow sheet. With
reference to the Figure, 1 is a draft tube reactor having an inlet 2 for
entry of liquid polyisobutene (PIB) an outlet 3 for discharge of oxidised
PIB, a sparge plate 4, a draft tube 5 and an outlet for gaseous materials
6. 7 and 8 are condensers and 9 is a centrifugal blower. 10 to 14 are
connecting lines. To the draft tube reactor 1 charged through inlet 2 to
about a third its height with the polyisobutene to 15  be oxidised and
maintained at the desired temperature (heating means and controls not
shown) is fed through the sparge plate 4 gaseous oxidant at a gas flow rate
greater than 10, preferably greater than 20, more preferably greater than
40 litres [err] in the form of fine bubbles. The gaseous oxidant is
composed of air make up fed through line 10 plus bleed to vent (based on
PIB charge) and through line 14 recirculated oxidant controlled at 10%
oxygen in nitrogen. In passing upwards through the column of PIB the
gaseous oxidant causes the PIB level to rise to about two thirds the height
of the reactor and produces a density differential resulting in circulation
of the PIB through the draft tube, thereby causing mixing. Through the
reactor exit 6 emerges a gaseous mixture comprising nitrogen, unreacted
oxygen and 



hydrocarbons. This is passed through line 11 to the condenser 7 In which
condensate comprising light 25 hydrocarbons and PIB is separated from [err]
and [err]. A part of the [err] mixture is recirculated through lines 12 and
14 through the centrifugal blower 9. Another part is taken through line 13
by way of a flow regulator and a condenser 8 to vent. Oxidised PIB is
recovered through outlet 3. 30 Example 1 The flow scheme shown in the
Figure was employed except that items 2, 3, 5, 9, 12 and 14 were omitted.
The process was operated on a once -through basis, i.e. batchwise. The
reactor 1 was charged to a third its height with polylsobutene (Hyvis (RTM)
30, ex BP Chemicals 35 Limited, having a number average molecular weight of
1350) (approximately 4 litre) and maintained at [err] (heating means and
controls not shown). Gaseous oxidant consisting of 10% oxygen in nitrogen
was fed through the sparge plate 4 at a gas flow rate of 45 litres [err] In
the form of find bubbles. The total partial pressure in the reactor was 6.9
barg (100 psig). A sample of oxidised polyisobutene was withdrawn from the
reactor after 1 hour through the outlet 3. 40     The increase in the
carbonyl content of the oxidised PIB was observed by measurement of the
i.r. absorbance at 1720 [err], and the total oxygen content was measured by
a microanalytical technique. The results are given in Table 1. Example 2 46
The procedure of Example 1 was repeated except that the sample was
withdrawn after 4 hours operation. 50 55 4    EP 0 271 261 B1 The results
are given in Table 1. TABLE 1 i.r. Absorbance   Total 02  Mol. Ratio
Example      (peak height          Content       PIB/[err] Starting 10
PIB                                0.04         0.0 1              15
0.99         0.8 2              48                3.52         2.9 15
Example 3 20 In a small scale glass laboratory reactor the initial oxygen
absorption rate was determined at several different air flowrates per unit
cross sectional area (csa) of the reactor for a fixed height of
polyisobutene in the reactor. The results are given in the following Table.
25 Table Initial rate          Airflow rate per unit (mol [err]
absorbed/mol                 [err] 30
polyisobutene/hour)           (litres [err]) 0                           0 



0.175                         20 0.235                         34 35
0.250                         45 40  Example 4 - Oxidised PIB amination 4%
w/w diethylene triamine was added to a PIB oxidate and the mixture heated
for 2 hours at 160 - [err] . The mixture was then cooled to approximately
[err]. To the cooled mixture was added 3% w/w of a 38% solution of
formaldehyde in water and the mixture was then heated to [err] for 1 hour.
It was the 45 vacuum stripped at 180 C to about 10 torr, cooled and
discharged. 50 65    EP 0 271 261 B1 The analytical results are shown in
Table 2. TABLE 2. Oxidate  Basic Nitrogen        Total    Viscosity at
Sample     (% w/w)            Nitrogen     [err] (% w/w)     (cSt) 1 hour
10                oxidate             NA                0.45          NA 4
hour oxidate           0.67               0.98           722 15 The
aminated product produced from the 4 hour oxidate was used at a treatment
level of 500 ppm in petrol and subjected to a comparative Opel Kadett
carburettor test. This material compared favourably with a commercial
carburettor detergent. Comparison Test For the test a 200 litre acid -
resistance steel 'pot' reactor equipped with thermostatically controlled
electrical heating was used. It was fitted with a propellor stirrer with
provision for introducing gas into the 25 fluid stream just upstream of the
propellor. The air inlet was fitted with a gas flow meter capable of
measuring up to 50 l of air/minute and a continuous oxygen meter was
installed in the exhaust line, which was vented to the outside atmosphere.
The reactor was charged with 100 kg of a polyisobutene of molecular weight
1300 and finely ground potassium carbonate (500 g) as catalyst. Air was
then introduced beginning at a very low rate, the intention 30  being to
find the maximum permissible air rate when the oxygen content of the
exhaust for safety reasons was not permitted to exceed 5% vol. The rate of
air-blowing was increased but never achieved a value approaching 10 litres
[err]. After an induction period of a few minutes, the oxidation proceeded
very rapidly. The oxygen content of the exhaust gas never increased above a
few percent volume. 35     After 16 hours reaction time little
polyisobutene oxidation had occurred, although oxygen consumption was high.
This was due to the formation of low boiling (and low flash point)
oxygenates. The oxidation was continued for at least 50 hours and gave a
product of almost the desired carbonyl content. However, the product was of
an undesirable colour and, more importantly, gave a lubricating oil and
kerosene - insoluble product when reacted with amines. 40     This is not
an example according to the present invention because the air flow rate was
less than 10 litres cm [err] and is included only for the purpose of
demonstrating that large -scale operation in a stirred pot reactor at low
oxidant gas flow rates, i.e. less than 10 l [err], does not produce
oxidised polybutenes of a type desirable for further processing into
lubricating oil and fuel additives. 



45  Claims 1. A process for the production of an oxidised polyisobutene
which process comprises passing through a column of the polyisobutene
maintained at a temperature in the range from 140 to [err] and at
atmospheric or elevated total pressure a molecular oxygen -containing
gaseous oxidant at a gas flow 50      rate greater than 10 litres [err]
measured at the operating pressure. 2. A process according to claim 1
wherein the gas flow rate is greater than 20 litres [err] measured at the
operating pressure. 55  3.  A process according to either claim 1 or claim
2 wherein the column of polyisobutene is contained within a tubular
reactor. 4. A process according to claim 3 wherein the tubular reactor Is a
draft tube reactor. 6    EP 0 271 261 B1 The analytical results are shown
in Table 2. TABLE 2 Oxidate      Basic Nitrogen        Total    Viscosity
at Sample          (% w/w)           Nitrogen       [err] (% w/w)
(cSt) 1 hour 10                   oxidate            NA                0.45
NA 4 hour oxidate          0.67               0.98           722 15 The
aminated product produced from the 4 hour oxidate was used at a treatment
level of 500 ppm in petrol and subjected to a comparative Opel Kadett
carburettor test. This material compared favourably with a commercial
carburettor detergent. Comparison Test For the test a 200 litre acid
-resistance steel 'pot' reactor equipped with thermostatically controlled
electrical heating was used. It was fitted with a propellor stirrer with
provision for introducing gas into the 25 fluid stream just upstream of the
propellor. The air inlet was fitted with a gas flow meter capable of
measuring up to 50 I of air/minute and a continuous oxygen meter was
installed in the exhaust line, which was vented to the outside atmosphere.
The reactor was charged with 100 kg of a polyisobutene of molecular weight
1300 and finely ground potassium carbonate (500 g) as catalyst. Air was
then introduced beginning at a very low rate, the intention 30  being to
find the maximum permissible air rate when the oxygen content of the
exhaust for safety reasons was not permitted to exceed 5% vol. The rate of
air - blowing was increased but never achieved a value approaching 10
litres [err]. After an induction period of a few minutes, the oxidation
proceeded very rapidly. The oxygen content of the exhaust gas never
increased above a few percent volume. 35    After 16 hours reaction time
little polyisobutene oxidation had occurred, although oxygen consumption
was high. This was due to the formation of low boiling (and low flash
point) oxygenates. The oxidation was continued for at least 50 hours and
gave a product of almost the desired carbonyl content. However, the product
was of an undesirable colour and, more Importantly, gave a lubricating oil
and kerosene -insoluble product when reacted with amines. 40     This is
not an example according to the present invention because the air flow rate
was less than 10 litres cm [err] and is included only for the purpose of
demonstrating that large - scale operation in a stirred pot reactor at low
oxidant gas flow rates, i.e. less than 10 l [err] does not produce oxidised
polybutenes 



of a type desirable for further processing into lubricating oil and fuel
additives. 45  Claims 1. A process for the production of an oxidised
polyisobutene which process comprises passing through a column of the
polyisobutene maintained at a temperature in the range from 140 to 200 C
and at atmospheric or elevated total pressure a molecular oxygen
-containing gaseous oxidant at a gas flow 50     rate greater than 10
litres [err] measured at the operating pressure. 2. A process according to
claim 1 wherein the gas flow rate is greater than 20 litres [err] measured
at the operating pressure. 55   3.  A process according to either claim 1
or claim 2 wherein the column of polyisobutene is contained within a
tubular reactor. 4. A process according to claim 3 wherein the tubular
reactor is a draft tube reactor. 6    EP 0 271 261 B1 5. A process
according to any one of the preceding claims wherein the static height of
the liquid column is greater than 30 cm, Irrespective of the cross -
sectional area of the column. 6. A process according to any one of the
preceding claims wherein the polyisobutene has a number 5     average
molecular weight in the range from 900 to 10,000. 7. A process according to
any one of the preceding claims wherein a solvent for the polyisobutene is
employed. 10  8. A process according to any one of the preceding claims
wherein the gaseous oxidant is oxygen diluted with inert gas. 9.  A process
according to any one of the preceding claims wherein the polyisobutene is
maintained at a temperature in the range from 150 to [err]. 15 10. A
process according to any one of the preceding claims wherein the oxygen
partial pressure is up to 1.5 bar at a total pressure up to 15 bar. 11. A
process according to any one of the preceding claims when operated
continuously. 20 12. A process for the production of a product suitable for
use as a lubricating oil additive comprising the steps: - (i) passing a
molecular oxygen -containing gaseous oxidant through a column of
polyisobutene maintained at a temperature in the range from 140 to 200 C
and at atmospheric or elevated total 25       pressure, at a gas flow rate
greater than 10 litres [err]   measured at the operating pressure, to
produce an oxidised polyisobutene, and (ii) reacting the oxidised
polyisobutene with an aliphatic polyamine employing a mole ratio of
polyamine to oxidised polyisobutene of from 0.2 to 2.5 moles of polyamine
per mole of oxidised polyisobutene. 30 13. A process for the production of
a finished oil composition comprising the steps: - (i) passing a molecular
oxygen-containing gaseous oxidant through a column of polyisobutene
maintained at a temperature in the range from 140 to [err] and at
atmospheric or elevated total pressure, at a gas flow rate greater than 10
litres [err]   measured at the operating pressure, to 35       produce an
oxidized polyisobutene, (ii) reacting the oxidised polyisobutene with an
aliphatic polyamine employing a mole ratio of polyamine to oxidised
polylsobutene of from 0.2 to 2.5 moles of polyamine per mole of oxidised
polyisobutene, to produce an aminated oxidised polyisobutene, and 



(iii) combining a minor portion of the aminated oxidised polyisobutene with
a major portion of a 40       lubricating oil. 14. A process for the
production of a product suitable for use as a fuel additive for inlet
manifold and carburettor detergency comprising the steps: - (i) passing a
molecular oxygen containing gaseous oxidant through a column of
polyisobutene 45       maintained at a temperature in the range from 140 to
[err] and at atmospheric or elevated total pressure, at a gas flow rate
greater than 10 litres [err]   measured at the operating pressure, to
produce an oxidised polylsobutene, and (ii) reacting the oxidised
polyisobutene with an aliphatic polyamine and formaldehyde or a precursor
thereof. 50 15. A process according to claim 14 wherein the aliphatic
polyamine is an alkylene polyamine having the general formula: [err[
wherein n is from 2 to 4 and m is a number from 0 to 10. 16. A process
according to claim 15 wherein the alkylene polyamine is diethylene
triamine. 7    EP 0 271 261 B1 17. A process for the production of a fuel
composition comprising the steps: - (i) passing a molecular oxygen.
containing gaseous oxidant through a column of polyisobutene maintained at
a temperature in the range from 140 to [err] and at atmospheric or elevated
total pressure, at a gas flow rate greater than 10 litres [err]   measured
at the operating pressure, to 5        produce an oxidised polyisobutene,
(ii) reacting the oxidized polyisobutene with an aliphatic polyamine and
formaldehyde or a precursor thereof, to produce an aminated oxidised
polyisobutene, and (iii) combining a minor portion of the aminated oxidised
polyisobutene with a major portion of a fuel. 10  PatentansprUche 1.
Verfahren zur Herstellung von oxidiertem Polyisobuten, wobel das Verfahren
umfalt, daB man durch eine Polyisobutensaule, die auf einer Temperatur Im
Bereich von 140 - 200 C gehalten wird, bei atmospharischem oder erh6hten
Gesamtdruck ein molekularen Sauerstoff enthaltendes gasfirmiges .15
Oxidationsmittel mit einer GasdurchfluBgeschwindigkeit von mehr als 10
Liter cm-2h-1, gemessen bei dem Betriebsdruck, leitet. 2. Verfahren nach
Anspruch 1, worin die Gasdurchfluflgeschwindigkeit gr6oer als 20 Liter
cm-2h-1, gemessen bei dem Betriebsdruck, ist. 3  Verfahren nach einem der
AnsprUche 1 oder 2, worin die Polyisobutensgule in einem Rohrenreaktor
enthalten ist. 4. Verfahren nach Anspruch 3, worin der Rohrenreaktor ein
Saugrohrreaktor ist. 26 - - - 5. Verfahren nach elnem der vorhergehenden
AnsprUche, worin die statische Hohe der Fl~ssigkeitssaule grdger als 30 cm
ist, unabhfngig von der Querschnittsf[Ache der Slule. 6. Verfahren nach
einem der vorhergehenden Ansprfche, worln das Polylsobuten ein
zahlenmittleres 30     Molekulargewicht im Bereich von 900 bis 10.000 hat.
7. Verfahren nach einem der vorhergehenden AnsprUche, worin ein
Lsungsmittel far das Polyisobuten angewendet wird. -35 A  Verfahren nach
einem der vorhergehenden Ansprtche, worin das gasformige Oxidationsmittel
mit Inertgas verdOnnter Sauerstoff Ist. 



9. Verfahren nach elnem der vorhergehenden Anspriche, worin das
Polyisobuten auf einer Temperatur im Bereich von 150 - 1900 C gehalten
wird. 40 10. Verfahren nach einem der vorhergehenden AnsprUche, worin der
Sauerstoffpartialdruck bis zu 1,5 bar be! einem Gesamtdruck bis zu 15 bar
betr~gt. 11. Verfahren nach einem der vorhergehenden AnsprOche, das
kontinuierlich durchgefihrt wird. 45 12. Verfahren zur Herstellung eines
Produktes, das geelgnet ist zur Verwendung als Schmier6ladditiv, umfassend
die Schrinte, daB man: (i) ein molekularen Sauerstoff enthaltendes
gasformiges Oxidationsmittel durch eine Polyisobuten - siule, die auf einer
Temperatur im Bereich von 140 - 200 C gehalten wird, be! atmospharischem 50
oder erhohtebm Gesamtdruck mit einer GasdurchfluBgeschwindigkeit von mehr
als 10 Liter cm  2h1, gemessen belm Betriebsdruck, leitet, um oxidiertes
Polyisobuten herzustellen und (ii) das oxidierte Polyisobuten mit einem
allphatischen Polyamin umsetzt unter Anwendung eines molaren Verhaltnisses
von Polyamin zu oxidiertem Polyisobuten von 0,2 bie 2,5 Mol Polyamin pro
Mol oxidiertem Polyisobuten. 55 13 Verfahren zur Herstellung einer fertigen
Olzusammensetzung, umfassend die Schritte, daB man: (i) ein molekularen
Sauerstoff enthaltendes gasfOrmiges Oxidationsmittel durch eine
Polyisobuten - saule, die auf elner Temperatur Im Bereich von 140 bis 200-C
gehalten wird, bel atmosphirlschem 8                               1
111111,1JIpij 1111101110 I11    EP 0 271 261 Bi oder erh8htem Gesamtdruck
mit einer GasdurchfluBgeschwindigkeit von mehr als 10 Liter cm h', gemessen
beim Betriebsdruckj leitet, um oxidlertes Polyisobuten herzustellen, (ii)
das oxidierte Polylsobutei mit einem aliphatischen Polyamin umsetzt unter
Anwendung eines molaren Verhaltnisses von Polyamin zu oxidiertem
Polyisobuten von 0,2 - 2,5 Mol Polyamin pro 6        Mol oxidiertem
Polyisobuten, um ein aminiertes oxidlertes Polyisobuten herzustellen, (iii)
einen kleineren Teil des aminierten oxidierten Polyisobutens mit einem
graoeren Tell eines Schmier6ls vereinigt. 14. Verfahren zur Herstellung
eines Produktes, das geeignet ist zur Verwendung far Ansaugluftverteiler
und 10     als Additiv zur Vergaserreinigung, umfassend die Schrltte, daB
man (i) ein molekularen Sauerstoff enthaltendes gasfdrmiges
Oxidationsmittel durch eine Polyisobuten - saule, die auf einer Temperatur
im Bereich von 140 - 200 C gehalten wird, be! atmosphirischem oder erhohtem
Gesamtdruck mit einer Gasdurchfluflgeschwindigkeit von mehr als 10 Liter
cm-2h1, gemessen bei dem Betriebsdruck, leitet, um oxidlertes Polylsobuten
herzustellen und t5       (ii) das oxidierte Polyisobuten mit elnem
aliphatischen Polyamin und Formaldehyd oder einem VorlNufer davon umsetzt.
15. Verfahren nach Anspruch 14, worin das aliphatische Polyamin ein
Alkylenpolyamin mit der aligemelnen Formel _20 NH2(CH2)n - [NH(CH2)n]mNH2
worin n 2 bis 4 ist und m eine Zahl von 0 bis 10 ist. 25  16. Verfahren
nach Anspruch 15, worin das Alkylenpolyamin Diethylentriamin ist. 17.
Verfahren zur Herstellung einer Kraftstoffzusammensetzung umfassend die
Schritte, daB man: (1) ein molekularen Sauerstoff enthaltendes gasf6rmiges
Oxidationsmittel durch eine Polyisobuten- saule, die auf einer Temperatur
im Bereich von 140 bis 200 ' C gehalten wird, beo atmosphIrischem 



30       oder erhohtem Gesamtdruck mit einer GasdurchfluBgeschwindigkeit
von mehr als 10 Liter cm-2h1, gemessen beim Betriebsdruck, leitet, urn
oxidiertes Polyisobuten herzustellen, (ii) das oxidierte Polyisobuten mit
einem allphatischen Polyamin und Formaldehyd odor einem Vorlaufer davon
umsetzt, urn aminiertes oxidiertes Polyisobuten herzustellen und (iii)
einen kleineren Teil des aminlerten oxidlerten Polyisobutens mit einem
groBeren Teil eines 35        Brennstoffs vereinigt. Revendirations 1.
Procd6 de production dun polyisobutene oxyd6, caracterlse en ce qu'il
comprend le passage, A 40     travers une colonne de polyisobutbne maintenu
a une temperature dans la gamme de 140 & 200-C, et a une pression totale
elevee ou atmospherique, d'un agent d'oxydation gazeux contenant de
l'oxygene moleculaire A un debit gazeux superieur a 10 litres cm-2h1 mesure
a la pression de fonctionnement. 2. Procede selon la revendication 1, dans
lequel le debit gazeux est superieur a 20 litres cm-2h' mesur6 45     h la
pression de fonctionnement. 3. Proced6 selon la revendication 1 ou 2, dans
loquel la colonne de polyisobutene est contonue A l'int~rieur d'un rdacteur
tubulaire. 50  4. Proced6 selon la revendication 3, dans lequel le reacteur
tubulaire est un r6acteur a circulation interne. 5. Procede solon l'une
quelconque des revendications prdc~dentes, dans loquel la hauteur statique
de la colonne liquide est superieure & 30 cm, sans tenir compte de la
superficie de la section transversale de Ia colonne. .65 6. Prood6 selon
l'une quelconque des revendications prdcedentes, dans loquel le
polyisobutbne a une masse mol~culaire moyenne en nombre dans la gamme de
900 a 10 000. I 1111111 111111 111111111111111 *   C   L  M   S  *    EP 0
271 261 B1 7. Proc~d4 selon l'une quelconque des revendications
prdcedentes, dans lequel on emplole un solvant pour le polyisobutbne. 8.
Proc~d4 selon l'une quelconque des revendications pr~c~dentes, dans loquel
I'agent d'oxydation 6     gazeux est l'oxygbne dilud par du gaz inerte. 9.
Proc~dd selon l'une quelconque des revendications prdcddentes, dans lequel
le polyisobutbne est maintenu a une temperature dans la gamme de de 150 a
190 C. 10 10. Procdd4 selon l'une quelconque des revendications
prdcedentes, dans lequel la presslon partielle d'oxygbne va jusqu'a 1,5
bars pour une pression totale allant jusqu'a 15 bars. 11. Proc~d6 selon
lune quelconque des revendications prec6dentes dans lequel on opare en
continu. 16  12. Proc~d4 pour la production d'un produit appropri6 pour une
utilisation en tant qu'additif d'huile lubrifiante comprenant les 6tapes
consistant a: (i) faire passer un agent d'oxydation gazeux contenant de
l'oxygane moleculaire a travers une colonne de polyisobutane maintenue a
une temperature dans la gamme de 140 * a 200 * C et & une pression totale
Mlevde ou atmosph6rlque, avec un deblt gazeux sup~rleur a 10 litres cm-2h-'
1--4o      mesure I la pression de fonctionnement, pour produire un
polyisobutbne oxydd, et (ii) faire reagir le polyisobutene oxyde avec une
polyamine aliphatique en employant un rapport molaire de polyamine au
polyisobuthne oxyd6 de 0,2 a 2,5 moles de polyamine par mole de
polyisobutbne oxyd6. 25 13. Proc~dd pour la production d'une composition
d'huile fine comprenant les etapes consistant a: (i) faire passer un agent
d'oxydation gazeux contenant de l'oxygbne mol6culaire a travers une colonne
de polyisobutbne maintenu A une temperature dans la gamme de 140 a 200'C et
I une 



pression totale 6levee ou atmosphdrique, avec un debit gazeux sup~rieur a
10 lItres cm-2h-1 mesur6 & la pression de fonctionnement, pour produire un
polyisobuthne oxydd. 30       (ii) faire r~agir le polyisobutbne oxydd avec
une polyamine aliphatique en employant une proportion -         molaire de
polyamine par rapport au polyisobutene oxyde de 0,2 a 2,5 modes de
polyamine par mole de polyisobutene oxyde, pour produire un polylsobutene
oxyde amin6, et (iii) combiner une falble proportion du polylsobutbne oxyd6
amin6 avec une proportion majeure d'une huile lubriflantb. 36 14. Proc~d4
pour la production d'un produit utilisable comme additif pour carburant
d~tergent dans des conduites d'admission et des carburatours, comprenant
les 6tapes consistant I: (I) faire passer un agent d'oxydation gazeux
contbnant de l'oxygbne mol~culalre & travers une colonne de polyisobutbne
maintenue & une temperature dans la garnme de 140 & 200* C et a une 40
pression totale 6levde ou atmospherique, avec un debit gazeux superieur A
10 Aitres cm-2h-1 mesur6 a la pression de fonctionnement, pour produire un
polylsobutbne oxyd4, et (ii) faire reagir le polyisobutbne oxyd5 avec une
polyamine aliphatique et du formalddhyde ou un de sOs pr6curseurs. 46  15.
Procd6 selon la revendication 14, dans loquel la polyamine aliphatique est
un alkylene-polyamine ayant Ia formule g6nerale: NH2(CH2)n - [NH(CH2)njmNH2
so     dane laquelle n vaut de 2 a 4 et m est un nombre valant de 0 a 10.
16. Procdd solon la revendication 15, dans loquel l'alkylbne - polyamine
est la difthylbne -triamine. 17. Proc~d4 pour la production d'une
composition de carburant comprenant les etapes consistant a: .8.566 2  (i)
faire passer un agent d'oxydation gazeux contenant de l'oxygbne moleculaire
a travers une colonne de polylsobutene maintenu a une tomperature dans la
gamme de 140 & 2000 C et & une pression totale 6lev6e ou atmosphdrique,
avec un d6bit gazeux sup6rieur a 10 litres cm-2h-1 mesure & la pression de
fonctionnement, pour produire un polyisobutene oxyd6, 10
1111M   11 11 1I    EP 0 271 261 BE (ii) faire rdagir Is polyisobutbne
oxyde avec une polyamine aliphatique et de I'ald6hyde formique ou un de ses
pr~curseurs, pour produire un polyisobuthne oxyd6 amine; et (iii) combiner
une faible proportion du polyisobubne oxyd6 amine avec une proportion
majeure d'un carburant. 5 10 15 20 25 30 35 40 45 60    


