
EP 0 409 386 B1 Description The present invention relates to compositions
and methods for providing antifouling protection during proc- essing of
petroleum hydrocarbons or petrochemicals at elevated temperatures. More
particularly, the present 5   invention relates to compositions and methods
for providing antifouling protection on hot surfaces of furnaces, heat
exchangers, reboilers, condensers, auxiliary equipment, catalyst beds and
the like in petroleum refining processes, petrochemical processes and the
like. Background of the invention 10 It is well known to treat various oil
refinery charge stocks to extract improved fuel values therefrom or to
convert them to valuable petrochemicals. Amajor problem encountered in the
treatmentof various hydrocarbon charge stocks is the phenomenon recognized
and descriptively called fouling. This phenomenon is manifested in the form
of deposits which frequently form on the metal surfaces of the processing
equipment and tend to 15  naturally decrease the efficiency of the
intermediate processing operations. The results of fouling appear in the
form of heat transfer loss, pressure drop, loss in throughput rate and an
Increase in corrosion of the equip- ment. The charge stocks which most
commonly cause fouling in Intermediate refinery equipment are naphthas, gas
oils, crude, and petroleum gases. The naphthas or light distillates may be
considered as a light oil usually 20  having a boiling pointrange of [err].
The gas oils are intermediates between the so-called kerosene frac- tions
and the light lubricating oils, and generally distil in the range of [err].
Those gas oils are usually used as charges to cracking units where the
molecules are broken down into smaller components. The crude oils which
mostoften cause the problem of fouling are charged tothefirst refining
stage operations and contain all the petroleum fractions normally removed
in the refining processes. Crude stocks Include the residual frac- 25  tion
which remain afterthe more valuable components and solvent extractable
components of the crudes have been removed. Another class of hydrocarbons
where fouling problems arise and which are ameliorated by the method of the
present Invention is the petroleum gases or normally gaseous alkane and
alkene hydrocarbons which nor- mally boil in the range of [err] to [err]
i.e., methane, ethane, propane, butane, ethylene, propylene, etc. 30  These
hydrocarbons may be in the liquified state or gaseous state during
processing thereof in the practice of the method of the present invention.
The various charge stocks mentioned above are most frequently subjected to
one or more of the following general type thermal or catalytic processes to
produce fuel: fractionation, reforming, cracking, alkylation, iso-
merization, polymerization, desulfurization, hydrogenation and
dehydrogenation. 35      Similar fouling problems arise in equipment used
in the petrochemical industry where in the hydrocarbon charge stock is, in
most cases, heated at normal or elevated temperatures and pressures. For
example, acet- ylene may be produced from light naphtha or natural gas.
Ammonia may be produced by mixing a compressed hydrocarbon gas, liquid
hydrocarbon or the like with steam. Benzene and hydrogen are reacted to
produce cyclohexane. Light alkane hydrocarbons may be used to produce
mono-olefins and di-olefins. Ethylene fuel 40  may be heated under pressure
to produce ethanol. Light and heavy crude oils, as well as light
hydrocarbon gases may be thermally cracked into ethylene, propylene, and
[err] olefins. The foregoing examples of petrochemical processes are
illustrations but not exhaustive of processes where fouling problems arise
such that the practice of the method of the present invention may be used
advanta- geously. 45     It is common practice to add chemical agents to
the above-mentioned fuel stocks to reduce the fouling of 



the processing equipment. One known antifoulant Is the Mannich condensation
product of an alkylphenol, an aldehyde, and an amine. US Patent
No.4,166,726 suggests the use of such condensation product as diesel fuel
additives to provide Improved combustion of such fuel. 50      US Patent
No. 4, 810, 354 discloses a method of inhibiting fouling in hydrocarbon
processing equipment by using an effective amount of the Mannich
condensation product of an alkoxylated alkyphenol, an aldehyde and a
polyamine. It has been found that even with the use of the aforementioned
Mannich condensation products, undesir- able fouling occurs during the
thermal processing of hydrocarbon stocks. 55     The present invention
provides a process for substantially reducing the fouling normally
experienced in processing petroleum hydrocarbon liquids at elevated
temperatures. Thus, the practice of the present invention inhibits the
built-up of deposits in processing equipment that would otherwise reduce
throughput capacity. 2    EP 0 409 386 B1 Summary of the Invention In
accordance with a first aspect of the present invention, there is provided
an antifoulant composition for use in processing or oil refining systems
comprising 5      (a) a condensation products of an alkylphenol and/or an
alkoxyphenol, an aldehyde and an amine; and (b) a diaminomethane; the
weightratio of component (a) to component (b) being in the range of 1:100
to 100:1. The composition may be used to inhibit fouling of process
equipment from occuring by the use in hydro- carbon stock. 10     In
accordance with a second aspect of the present Invention, there is provided
a process of inhibiting foul- ing of heat exchangers in chemical processing
or oil refining system comprising incorporating into a petroleum derived
stock an effective antifouling amountof composition in accordance with
thefirstaspectofthe invention. Component (a) may be a Mannich condensation
product of an alkylphenol, an aldehyde and an amine, the molar ratio of the
phenol to the amine to the aldehyde being in the range of 1:1-5:2-5. 15
The diamine (b) preferably has the chemical structure: [err] 20 [err]
wherein [err] and [err] are each independently an alkyl radical containing
1-14 carbon atoms, ([err]) OR 25  or cycloalkyl having 5 or 6 carbon atoms
or wherein [err] and [err] and/or[err] and [err] are alkylene groups joined
togetherwith their adjacent N atom to form a saturated heterocyclic ring
and wherein [err] is hydrogen or methyl and [err] is an alkyl having 1 to 5
carbon atoms and n is an integer of 2 to 5. Detailed Description of the
Invention 30 It has been found that a combination of additives comprising
(a) a condensation product of an alkylphenol or alkoxyphenol, an aldehyde,
and an amine; and (b) a diaminomethane provide excellent antifoulant
activity in hydrocarbons and petrochemicals during thermal processing
thereof where process temperatures may range from [err], normally [err]- 



35      [err]. The alkylphenols and/or alkoxyphenols useful in preparing
the condensation product are preferably of the formula: 40 [err] wherein R
may be a straight or branched chain alkyl radical having 1 to 100 carbon
atoms and preferably from 45  10 to 30 carbon atoms. x and y are
independently selected integers which together total 1 to 5. The R and RO
groups may be present on any or all the sites around the phenolic ring,
i.e., ortho, meta or para. Preferably, the R groups will predominantly be
meta or para. Less than about 40% of the R and RO groups will be in the
ortho position and preferably less than 15% of the R or RO groups will be
in the ortho position. Particularly preferred alkylated phenols include
p-nonylphenol and dodecylphenol. Also preferred is p-methoxyphenol and 50
p-methyoxy-o-tert-butylphenol. Amines suitable for use in the condensation
reaction contain one or more amino groups and at least one active hydrogen
atom. Suitable amines include primary amines and secondary amines. Examples
include the primary alkyl amines such as methyl amine, ethyl amine,
n-propyl amine, isopropyl amine, n-butyl amine, iso- butyl amine,
2-ethylhexyl amine, dodecyl amine, stearyl amine, and the like. Also,
dialkyl amines may be used, 55  such as dimethyl amine, diethyl amine,
methylethyl amine, methylbutyl amine, and the like. Also, polyfunc- tonal
amines, such as N,N-dimethylamino-propylamine, 3-methylaminopyridine,
ethyl-4-aminopentylamine, N-(2'-aminoethyl)-piperldine, including mixtures
are useful. Also useful are alkylenepolyamines of the formula: 3    EP 0
409 386 B1 [err] 5 wherein x and y are independently selected integers of
0-15 with the proviso that the sum of x+y is at least one, R and [err] are
independently selected from the group of hydrogen, alkyl, aryl, aralkyl, or
alkaryl having from 1 to 20 carbon atoms. Exemplary polyamines which can be
used in the preparation of the condensation product include ethylene
diamine, propylenediamine, diethylenetriamine, triethylenetetraamine,
tetraethylene- 10  pentamine, bishexamethylenetriamine, and the like. The
preferred amines include methyl amine, ethylenedia- mine and
triethylenetetraamine. Aldehydes having the following formula are suitable
for use in the condensation reaction product: 15 [err] wherein R is
selected from hydrogen and alkyl radicals containing 1-6 carbon atoms.
Examples of suitable al- 20  dehydes include formaldehyde, acetaldehyde,
propanaldehyde, butylaldehyde, hexaldehyde and heptaide- hyde. The
preferred aldehyde is formaldehyde. The condensation reaction may proceed
at temperatures from about [err] with the preferred tem- perature range
being about 75-[err]. The time required for completion of the condensation
reaction may vary from about 1-8 hours, varying with the specific reactants
chosen and the reaction temperature. 25      The molar range of alkylated
and/or alkyoxylated phenol, formaldehyde and amine employed generally
ranges from 0.5-5 molar parts of formaldehyde per molar part of alkylated
phenol. Preferably, the molar ratio of the phenol to amine to aldehyde
varies from 1:1-5:2-5 and more preferably from 1:1-1.5:2-3. For the use of 



a diamine a ratio of 1:1:2 is theoretical. Diaminomethanes which are
preferred for use in the present invention have the following chemical
struc- 30  ture: [err] 35 [err] 40  wherein [err] and [err] are each
independently an alkyl radical containing 1 to 14 carbon atoms, ([err])
[err] or cycloalkyl having 5 or 6 carbon atoms and [err] is hydrogen or
methyl. [err] is an alkyl having 1 to 5 carbon atoms and n is an integer of
2 to 5. Additionally,[err] and [err] can be a lower alkylene wherein [err]
and[err] alone and/or wherein [err] and[err] are joined together to form a
five or six member saturated heterocyclic ring. Such rings can also contain
hetero atoms such as N, 0, or S in addition to the N to which [err] and
[err] and/or [err] 45  and R4 are respectively joined together to form, for
example, a piperazino ring or morpholino ring. The hetero- cyclic compounds
comprising one additive of the combination of antifouling additives of the
present invention have the following structure: 50
[err] [err] 55 [err] [err] [err] 4    EP 0 409 386 B1 where X is selected
from the group of NH, 0, S, or [err] and[err] is hydrogen or methyl and
each R7 is inde- pendently hydrogen or [err] alkyl and [err] is hydrogen
or[err] alkyl. Diaminornethanes useful in the present invention can be
prepared by reacting a suitable aldehyde and a suitable secondary amine or
mixtures in a known and conventional manner. Thus, the diaminomethanes can
5   be obtained by reacting a secondary amine typically having the formula:
[err] 10                           [err] with an aldehyde having the
formula: 15 [err] in which [err] and [err] are each independently an alkyl
radical containing 1 to 14 carbon atoms, [err] 20  [err] or cycloalkyl
having 5 or 6 carbon atoms, [err] is an alkyl having 1 to 5 carbon atoms
and n is an integer of 2 to 5. Additionally, [err] and [err] can be a lower
alkylene wherein [err] and [err] alone and/or [err] and [err are joined
togetherto form a five orsix membersaturated heterocyclic ring. R is
hydrogen oran alkyl radical having 1 to 6 carbon atoms. The secondary amine
and the aldehyde are preferably combined in a mole ratio of about 2:1,
i.e., the stoichiometric amount for the formation of diaminomethane with
substantially no side products. 25     The diaminomethanes useful in the
present invention can be prepared under conventional dehydrating conditions
whereby water is removed byanysuitable means. Typically, the aldehyde is
added to the secondary amine and the condensate recovered by mechanically
separating as much of the water of reaction as possible 



and distilling off the remaining water. The reaction is generally
exothermic and the exotherm should be con- trolled particularly when the
aldehyde is other than formaldehyde to prevent formation of enamines. The
sub- 30 ject diamines can be formed from mixtures of different aldehydes
and/or mixtures of different secondary amines. The additive composition of
the present invention containing the two components, namely a condensation
product and a diaminomethane, may be dispersed within the hydrocarbon stock
within the range of 0.5 to 25,000 ppm, preferably 10-10,000 ppm. The proper
concentration of components will vary depending on the 35  particular
composition of hydrocarbon stock, the presence of other additives and the
like. The invention will now be further disclosed In the following
illustrated examples wherein parts and per- centages are given on a weight
basis unless otherwise specified. Example 1 40 In this example, a Mannich
condensation product of an alkylphenol, an aldehyde, and a diamine was pre-
pared. Forty-four parts of p-nonylphenol, 12 parts of ethylene diamine, and
60 parts of xylene were mixed in a flask and heated at [err]-70C for 30
minutes. 32A parts of 37% aqueous solution of formaldehyde was added 45
dropwise to the mixture over about a 20 minute period. Then, the resulting
mixture was heated at [err] for one hour. Water of reaction and xylene was
distilled from the flask by heating the mixture. Heating of the mixture was
continued until a producttemperature of 1500C was obtained. Thereupon, the
resulting condensate was cooled. 50  Example 2 In this example,
bis(di-n-butylamino)methane was prepared. Two moles of dibutylamine was
heated to [err]. Then, one mole of formaldehyde in the form of 37% aqu-
eoussolution was then added dropwise to the heated amine. After completing
the addition of the formaldehyde, 55  the resulting mixture was stirred at
room temperature for 15 minutes. Thereafter, waterwas removed by rotary
evaporation. The resulting product was identified as bis (di-n-butylamino)
methane. 5    EP 0 409 386 B1 Example 3 In a naphtha hydrodesulfurization
unit of a large commercial oil refinery, it was noted that an inordinate
amount of deposits built-up on heat exchangers used in such units in a
relatively short period of time. 5      The efficiency of the heat
transferwas so adversely affected that the unit had to be shut down and
deposits removed from the heat exchangers in less than 100 days of
operation. However, when 25 ppm of a mixture of 3 parts of the Mannich
condensation product of Example 1 and 1 part of the diaminomethane compound
of Example 2 was added to the same feed to the same unit, the efficiency of
the heat transfer had not been ad- versely affected requiring a shut down
of the unit even after over 200 days of normal operation of the unit. 10
Claims 1. An antifoulant composition for use in processing or oil refining
systems comprising 15        (a) a condensation product of an alkylphenol
and/or an alkoxyphenol, an aldehyde and an amine; and (b) a diaminomethane;



the weight ratio of component (a) to component (b) being in the range of
1:100 to 100:1. 2. The composition of claim 1 wherein the phenol has the
structural formula: 20 [err] 25 wherein R is an alkyl group having 1-100
carbon atoms and x and y are independently selected integers which together
total 1-5. 3. The composition of claim 1 or 2 wherein the molar ratio of
phenol to aldehyde to amine is in the range of 1:1-5:2-5. 4. An antifoulant
composition according to claim 1, wherein component (a) is a Mannich
condensation prod- uctofan alkylphenol, an aldehyde and an amide, the molar
ratio ofthe phenol to the amine to the aldehyde being in the range of
1:1-5:2. 35 5. The composition of any preceding claim wherein the phenol is
p-nonylphenol or dodecylphenol. 6. The composition of any preceding claim
wherein the aldehyde has the structural formula: 40 45      wherein R is
selected from hydrogen and alkyl radicals containing 1-6 carbon atoms. 7.
The composition of claim 6 wherein the aldehyde is formaldehyde. 8. The
composition of any preceding claim wherein the amine is a primary amine or
secondary amine. 50 9. The composition of claim 8 wherein the amine is a
polyamine having the structural formula: [err] 55
[err] wherein x and y are independently selected integers of 0-15 with the
proviso that the sum of x+y is at 6    EP 0 409 386 B1          *   C   L
M   S  * Example 3 In a naphtha hydrodesulfurization unit of a large
commercial oil refinery, it was noted that an inordinate amount of deposits
built-up on heat exchangers used in such units in a relatively short period
of time. 5      The efficiency of the heattransferwas so adverselyaffected
thatthe unit had to be shutdown and deposits removed from the heat
exchangers in less than 100 days of operation. However, when 25 ppm of a
mixture of 3 parts of the Mannich condensation product of Example 1 and 1
part of the diaminomethane compound of Example 2 was added to the same feed
to the same unit, the efficiency of the heat transfer had not been ad-
versely affected requiring a shut down of the unit even after over 200 days
of normal operation of the unit. 10 Claims 1. An antifoulant composition
for use in processing or oil refining systems comprising 15        (a) a
condensation product of an alkylphenol and/or an alkoxyphenol, an aldehyde
and an amine; and (b) a diaminomethane; the weight ratio of component (a)
to component (b) being in the range of 1:100 to 100:1, 2. The composition
of claim 1 wherein the phenol has the structural formula: 



20 [err] wherein R is an alkyl group having 1-100 carbon atoms and x and y
are independently selected integers which together total 1-5. 30  3. The
composition of claim 1 or 2 wherein the molar ratio of phenol to aldehyde
to amine is in the range of 1:1-5:2-5. 4. An antifoulant composition
according to claim 1, wherein component (a) is a Mannich condensation prod-
uctofan alkylphenol, an aldehyde and an amide, the molar ratio ofthe phenol
to the amine to the aldehyde 35      being in the range of 1:1-5:2. 5. The
composition of any preceding claim wherein the phenol is p-nonyiphenol or
dodecyiphenol. 6. The composition of any preceding claim wherein the
aldehyde has the structural formula: 40 0 45      wherein R is selected
from hydrogen and alkyl radicals containing 1-6 carbon atoms. 7. The
composition of claim 6 wherein the aldehyde is formaldehyde. 8. The
composition of any preceding claim wherein the amine is a primary amine or
secondary amine. 50 9. The composition of claim 8 wherein the amine is a
polyamine having the structural formula: 55 wherein x and y are
independently selected integers of 0-15 with the proviso that the sum of
x+y is at 6    EP 0 409 386 B1                        *   C  L  M  S   *
leastone, Rand[err] are independently hydrogen, alkyl, aryl, aralkyl,
oralkaryl having 1 to20 carbon atoms. 10. The composition of claim 9
wherein the polyamine is ethylene diamine. 5   11. The composition of any
preceding claim wherein the diaminomethane has the structural formula:
[err] [err] 10 [err] wherein [err] are each independently an alkyl
containing 1 to 14 carbon atoms, ([err])n [err] or 15      cycloalkyl
having 5 or 6 carbon atoms or wherein [err] and [err] and/or [err] and
[err] are lower alkylene groups joined together with their adjacent N atom
to form a heterocyclic ring and [err] is hydrogen or methyl and [err] is an
alkyl having 1 to 5 carbon atoms and n is an integer of 2 to 5. 12. The
composition of claim 11 wherein the diaminomethane is
bis(di-n-butylamino)methane. 20  13 Aprocessof inhibitingfoulingof
heatexchangers in chemical processing oroil refining systems comprising
incorporating Into a petroleum derived stock an effective antifouling
amount of a composition In accor- dance with any of the preceding claims.
25  Patentanspruche 1. Verschmutzung verhfitende Zusammensetzung zum
Gebrauch in Verarbeitungs- oder Olraffinationssy- stemen, die (a) ein
Kondensationsproduktvon elnemAlkylphenol und/odereinemAlkoxyphenol,
elnemAldehyd und 



30        einem Amin; und (b) ein Diaminomethan umfai~t, wobei das
Gewichtsverhaltnis von der Komponente (a) zur Komponente (b) im Bereich von
1:100 bis 100:1 liegt. 35  2. Zusammensetzung nach Anspruch 1, bel der das
Phenol die Strukturformel OH 40                           [err] besitzt,
worln ReineAlkylgruppe mit 1-100 Kohlenstoffatomen istund x und yunabhangig
gewahlteganze 45      Zahlen sind, die zusammen insgesamt 1-5 ergeben. 3.
Zusammensetzung nach Anspruch 1 oder 2, bel der das Molverhlltnis von
Phenol zu Aldehyd zu Amin im Bereich von 1:1-5:2-5 llegt 50  4.
Verschmutzung verhfitende Zusammensetzung nach Anspruch 1, bei der die
Komponente (a) ein Mannich-Kondensationsprodukt von einem Alkylphenol,
einem Aidehyd und elnem Amin at, wobei des Molverhlltnis des Phenols zum
Amin zum Aldehyd im Bereich von 1:1-5:2 liegt. 5. Zusammensetzung nach
einem dervorangegangenen Anspruche, be! derdas Phenol p-Nonylphenol oder
Dodecylphenol et. 6. Zusammsetzung nach einem der vorangegangenen
Ansproche, bei der das Aldehyd die Srukturformel 7    EP 0 409 386 B1 *   C
L   M   S   * 5 besitzt, worin R unterWasserstoff und Alkylresten mit 1-6
Kohlenstoffatomen gewahit wird. 7. Zusammensetzung nach Anspruch 6, bei der
das Aldehyd Formaldehyd bst. 8. Zusammensetzung nach einem der
vorangegangbnen Ansprflche, be! der das Amin ein primares Amin oder
sekundares Amin let. 9. Zusammensetzung nach Anspruch 8, bel der das Amin
ein Polyamin mit der Strukturformel 15
H2N(CH-(C1x- CH-NH) yi I             I R          RI ist, worin x und y
unabh&ngig gewahite ganze Zahlen von 0-15 sind, mit der Mallgabe, daB die
Summe von x+y mindestons eins ist, und R und R1 unabhangig Wasserstoff,
Alkyl, Aryl, Aralkyl oderAlkylaryl mit I bis 20 Kohlenstoffatomen sind. 10.
Zusammensetzung nach Anspruch 9, bel der das Polyamin Ethylendiamin ist. 25
11. Zusammensetzung nach elnem dervorangegangenen AnsprOche, beo der das
Diaminomethan die Struk- turformel R2                   \ R 35
besitzt, worin RI, R2, Ra und R4jeweils unabhangig ein Alkyl mit I bis 14
Kohlenstoffatomen, (CH2)n-ORB odor Cycloalkyl mit 5 oder 6
Kohlenstoffatomen sind, oder worin R1 und R2 undloder Rs und R4 niedere
Alkylen-Gruppen sind, die mit ihrem benachbarten N-Atom zur Bildung sines
heterozykllschen Rings mit- elnander verbunden sind, und R6 Wasserstoff
odor Methyl und R ein Alkyl mit I bis 5 Kohlenstoffatomen und n eine ganze
Zahl von 2 bis 5 ist. 



40 12. Zusammensetzung nach Anspruch 11, be! der das Diaminomethan
bis(Di-n-butylamino)methan let. 13. Verfahren zum Hammon der Verschmutzung
von Warmeaustauschem in chemischen Verarbeitungs- oder
6lraffinationssystemen, das den Einbau einerwirksamen Verschmutzung
verhOtonden Menge einer 45      Zusammensetzung nach elnem
dervorangegangenen AnsprOche in ein aus Erdol erzeugtes Material um- fast
Revendications 50' 1. Une composition contre l'encrassement utilis6e dans
les systemes de traitbment ou de raffinage du pA- trole compronant (a) un
produit de condensation d'un alcoylph6nol etlou d'un alkoxyphenol, d'un
aldehyde et d'une ami- ne; et 55        (b) un diaminomethane; le rapport
en poids du composant (a) au composant (b) etant compris dans la gamme de
1:100 A 100:1. 8    *   C  L  M   S   * 2. La composition de revendication
1, dane laquelle Is ph6nol a la formula de constitution ci-dessous: OH 5
(RO)                      (R)y 10      ob R est un groupe alcoyl ayant de I
A 100 atomes de carbone, et x et y sont des nombres entlers selec- tionnes
independamment qui totallsent ensemble 1 A 5. 3. La composition de
revendication I ou 2, dons laquelle le rapport molaire d'aldehydea A
l'amine au ph6nol eat compris dens la gamme de 1: 1 A 5:2 A 5. 15 4.  Une
composition contre l'encrassement selon revendlcation 1, dens laquelle Is
composant (a) eat Is pro- duit d'une condensation Mannich d'un
alcoylph6nol, d'un ald6hyde et d'une amine, Is rapport molaire du ph6nol a
l'amina A l'ald6hyde etant compris dans la gamme de 1: 1 A 5: 2. s.  La
composition d'une revendication precedentb quelconque, dans laquelle le
ph6nol est p-nonylph6nol ou dodecylph6nol. 6.  La composition d'une
revendicatlon pr6c6dente quelconque, dane laquelle l'aldehyde a la formule
de consitution ci-dessous: 25 a 30      Ofi R est selectionn6 parmi
i'hydrogene et les radicaux alcoyls contenant de I A 6 atomes de carbone.
7. La composition de la revendicatlon 6, dans laquelle l'aldehyde est le
formaldehyde. 8. La composition d'une revendication pr6cedente quelconque,
dans laquelle o) i'amine et une amine pri- 35      maire ou une amine
secondaire. 0. La composition de revendication 8, dons laquelle l'amine est
une polyamine ayant la formule de consti- tution ci-dessous: 



40 H2N(CH-(CN2)X-CH-NH) Jp R          RI 45      ob x et y sont des nombres
entlers s6lectionn6e ind6pendamment de 0 A 15 A condition qua la somme de x
+ y soft au moins un, et R et R1 sont independamment l'hydrogene,
I'alcoyle, I'aryle, I'aralcoyle ou I'alkaryle ayant de I A 20 atomes de
carbona. 10. La composition de la revendication 9, dana laquelle la
polyamine eat l'6thylenediamine. 11. La composition d'une revendication
pr6c6dente quelconque, dane laquelle le diaminom6thane a la for- mule de
constitution ci-dessous: 55 9    EP 0 409 386 B1
*   C   L  M  S   * \       RSI      I 5
NCH -H /\ 10      ob R1, R2, R3 et R4 sont chacun independamment un alcoyle
contonant de I A 14 atomos de carbone, (CH2), OR8 ou un cycloalcoyle ayant
5 ou 6 atomes de carbone, ou bien oti RI et R2 etlou Ra et R4 sont des
groupes alcoylbne plus simples et reunis A lour atome d'azote adjacent pour
former un anneau h- terocyclique, et Rs est l'hydrogene ou le methyle, et
Re oet un alcoyle ayant de 1 a 5 atomes de carbone, et n est un nombre
entler de 2 A 5. 15 12. La composition de revendication 11, dans laquell
Ile diaminomethane est bis(di-n-butylamino)mithane. 13. Un procdd pour
inhiber l'oncrassement des echangeurs de chaleur dans les systemes de
traitement chi- mique ou de raffinage du petrole compronant l'incorporation
a une matifre derivee du petrole d'une quan- tit efficace d'une composition
contre l'encrassement selon l'une quolconque des revendications prece- y
~~~dontos. 2S 25 30 35 40 45 50 55 10    


