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] 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.
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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 6. The Rand 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-
tional amines, such as N,N-dimethylaminc-propylamine, 3-methylaminopyridine, ethyl-4-aminopentylamine,
N-(2'-aminoethyl)-piperidine, including mixtures are useful. Also useful are alkylenepolyamines of the formula:

3
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sel ecte rom hydrogen and al kyl radicals containing 1-6 car bon atoms.
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a diamne a ratio of 1:1:2 is theoretical. D am nonethanes which are
preferred for use in the present invention have the follow ng chem cal
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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.

U Example 1

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 60°-70°C for 30 minutes. 32.4 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 80°-90°C
for one hour. Water of reaction and xylene was distilled from the fiask by heating the mixture. Heating of the
mixture was continued until a product temperature of 150°C 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 80°C. Then, one mole of formaldehyde in the form of 37% aqu-
eous solution was then added dropwise to the heated amine. After completing the addition of the formaldehyde,
55  theresulting mixture was stirred at room temperature for 15 minutes. Thereafter, water was removed by rotary
evaporation. The resulting product was identified as bis (di-n-butylamino) methane.
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unit of amfaﬁ’g'tserﬁﬂh%? Yrflavigg 1-190serbar pigms and X agd y g indepepdently selected ptegemat o
anmount of dcep HigSailin ‘t-up on heat exchangers used in such units in a

rel gti yel yhezbnpdsiietsr bigih 10F 2 whd¥Bin t ftb SilePderto Qb

tra%sfer waes.s;axsﬂ,; adversely affect edhlétm ﬁg{ m%‘%—&gsﬁﬁ'i&ttéﬁgﬁ' to emgsﬁﬁittn%%b\%e c’:Smd
deposits renoved fromthe heat exchangers in |ess than 100 days of

oper at f-onAn aAtifariant compegition acrdinp tn ofsim & wivereln gerapooént () is a Masnichfcodaesabitnpnade h
condensat Ye9i apaligtphencl. araldshydapidan amide,dheimgirgratio of thetphenold thramioete thealdehyde@ npound
of ggxanpl keing intherapgerptér 163 t he sane feed to the sane unit, the efficiency of

t he heat . had t ,ad- ver Se -af f ect ed iri hut d
of t he Sune BT bard & ¥ioes s Wiy TP Shao T ~pBPenp DB i ¢ 20
C ai mse.1. THARRorfgdkiidrun bl recEdBiUdTh WheéPdin ThLidbHyEe hdd thY RGAGaIdHh@! ©f | refining

systens conprising 15 (a) a condensation product of an al kyl phenol
and#¢or an al koxyphenol, an al dehyde and an am ne; and (b) a di am nonet hane;
o]
i
R—CH
S wherein R is selected from hydrogen and alkyl radicalssoontaining 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.

80
9. The composition of claim 8 wherein the amine is a polyamine having the structural formula:
M= (CH) ~CH-i) 1
85 R Rl -

wherein x and y are independently selected integers of 0-15 with the proviso that the sum of x+y is at

,
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'the weight ratio of conponent (a) to conponent (b) bei W

1: 100 to 100:1. 2. The conposition of claim1l wherein the ‘\

structural formula: 20 [err] 25 whER@f43BEBL an al kyl gr m1!g“‘\‘gu

carbon atons and x and y are independently sel ected |nte nt oyet'her
tal 1-5.exdmpidBe conposition of claiml or 2 wherein the ol'ar ratio of

phénol to aldehyde to amne is in the range of 1:1-5:2-5. 4. An antifoul ant

conposi ti on haoapkthahydiodesalfurizationlynit viedargé somperaboilaefineryall wasgiotad NMatan iprdinate

condensat i ameunfofxieposife builupren hedt exchangers hised iprsuch units iy o relatively short peripdstime.he nol ar

ratio ofthe iﬁmff&ienwaftbh‘@a@m%weﬁoﬁmmﬂvéf@hﬁyﬂéatﬁa"n@aﬁH‘bﬁﬂwt%{n dews'fs

1: 1- 5: 2. 3Jemoyed frppthe %Wa%‘nbﬁstaﬂym P@eefcﬂprrqm& Wﬁ’{ %%5:'?!"!' is

p- nonyl phe?nQ?Ftstrth?jU FTB"H%’HB‘P“ p@d °fg

wher ei n t HZaBPIB2N P"é’l‘e"ﬂ‘ '?ﬂ.ﬂffg'e"%' tﬂ %

sel ected fY° @eéwmmfh'éndm he SriEerPRaften AL dﬁ@ "Wg? f'm'*

The corf%oleon of claim®6 wherein the al dehyde is formal dehyde 8. The

conposi ti og.pfs any preceding claimwherein the amine is a primry anine or

secondary amne. 50 9. The conposition of claim@8 wherein the amine is" a

pol yam ne favinRfsirbuint combésfibiortlse fn ifg ol o Fefihing’systems comprising
[err] wherein i) a8idehsatioR prodidP phenl aﬁ@&r@ﬁﬁlﬁ&gﬁh@ﬁ@gﬁﬁlﬂer@ée dad lﬁadﬂhé Bndt he
provi so that t{bpaGisthiheiethany | S at EP 0 409 L
M S * Exanpl etﬁweighaamapéuﬂpa\ehg(dnabﬁﬁbﬂehub)lbamhmrahgebfm‘oo&1batn,ge
commercial oil refinery, it was noted that an inordinate anount of deposits
bui lt-up oh ITaecompreitenatriain 1 whaesein the phanel ihag the steucturel farmulgl at i vel y short peri od
timee 5 The efficiency of the heattransferwas so adversel yaffected
t the unit had to be shutdown and depQsits renoved fromthe heat
exchangers in | ess than 100 days of op tion. However, when 25 ppmof a
m xture of 3 parts of the Manni gﬁb)c ' groduct of Exanple 1 and 1
part of the di am nonet hane compoun® o anple 2 was added to the sane feed
to the®ame unit, the efficiency of' the heat transfer had not been ad-

versely affe%@& ﬁ%ﬁ%uﬁh%ﬁ oﬂ%&n@@nd%&'ngm&%guq%ﬁéeﬁﬁ sQ4&Ld iftEdrsday s

of normal opgh tcaéthé ant corrp05|t|on
for use in proceSS|ng or oil- reflnlng systens conprising 15 (a) a

condensgt i &N The cahpodition bf ciaim tbrkywhpdain it maten chti@of phenolid Aidehydalieantine is intheahrge bfy de

and an am ne;:18®5.(b) a di am nonet hane; the weight ratio of conponent (a)

to corrponen;tMéb) be| ng in the ran eﬂ%']:‘él I_é.oq‘ toml‘OO 1, g{lann‘!;“%m%gggt%ﬁlp}oldon
L] [

of claim 1 uctofan alkyl Bcﬁ algehydeand anamide?memlarmtlzdthemgl tothe amine to the aldehyde

being in the range of 1:1-5:2.

35
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:
“ e
0
|
R—CH
“% wherein R is selected from hydrogen and alkyl radicals containing 1-6 carbon atoms.
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
The composition of claim 8 wherein the amine is a polyamine having the structural formula:
B M3 (CHy ) = CH-40)
55 R

wherein x and y are indepehdenﬂy selected integers of 0-15 with the proviso that the sum of x+y is at
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20°[err] wherein Ris an alkyl group haV| ng 1-100 carb and y
are independently selected integers which together tot Wﬂﬂ”rﬂ
conposition of claim1 or 2 wher EPR40%BERY| ar ratio of p‘heno Lt

to amne is in the range of 1:1-5:2-5. 4. An antifoul ant conposition

agcor di ng t iastbr@i Rand R anbmdepbnuemnmmnhlm,abyl,mlmoi\émryi leking Dit 2caghai atats. pr 0d-

uct of an al kyl phenol, an al dehyde and an.am de, the nolar ratio ofthe phenol

to the aﬂ?-nﬁ"et"emm@'bﬂfﬂé'ﬁ‘fd@"!ﬂ?‘hep°'ya'ﬂﬂ'?'hgth¥'ﬂ‘°tdi?@'“P-ange of 1:1-5:2. 5. The

conmposi t igpnpof \enol or

dodecyi phgno m@%%"?g@?ﬁpom |°ga§1 0 "tﬁé @?@EOZ" ﬁp@ éﬂer!ﬁtrvﬁ%gg (g%'ha

al dehyde has the structural forgula: 40 0 4 wherein R is sel ected

from hydrogen and al kyl radi cal Sconte8 ni ng™a-6 carbon atons. 7. The

conposition of claim®6 wherein tiﬁ aldehvde is formal dehyde. 8. The

conpogi tion of any preceding clapm wherein the anmne is a prinmary amne or

secondary amine. 50 9. The conprsition of chath wherein the amne is a

pol yam ne having the structural Tormula: 55 erein x and y are

. independently selected integers of 0-15 with the proviso that the sum of
X+y i s at 6whereirtR, B2, RH &4 88 6adBindependently an alkyl containing 1 to 14 carbon at@ms,(CHH O or *

| east gne, Reyalgdliolrdving$ or § cadbermaterniean wherein Rdand fe and/an Rikgrid R, aneyawer alitylahdgroups

oral karyl higipedggether wiltitheiadigeant M atomio forna hefncydio rinscnd Rs is hydisigercor sriethylgand

wher ei n” t heRefb Rl hagng SloScapenainsdndiisga integer of At 5. The corrp05|t|on of any

pr 200! N Chil ARl B N7 Hle BT SRR DR o Bl Rt HieRlng 07 1 2

[err] [erT] err| are eac anal kyl
cont a#ni ny Aprb&sslofinRiBiirg@ling et exchbriders Inkhenidl prdcesding &l refining syststheLBiinéing
avi ng 5 or inéorpdetififto atpertieuMdeiMad 6Btk an[effédtive ahuling Bhduntel @/corhpdsBbr th actBdl
[err] are | dansswithlakybfeneprappdngziins0i ned t ogether with their adjacent N atom
to forma heterocyclic ring and [err] is hydrogen or nethyl and [err] is an
al kyl,_having 1 to 5 carbon atonms and n i's an integer of 2 to 5. 12. The
conpo¥i t Petentehispriichen 11 wherei n the di ani nomet hane is
bi s(di -n-butyl am no) met hane. 20 13 Aprocessof inhibitingfouli ngof
heat exch&n g\éﬁ’sé’h'f“l'ﬁz‘@ﬁ ¥srhitende Sysammenspiayno aum Cebraush inVersgpeitupge- edas ﬁmﬁh@@m g.
[ ncorporat| % a petrol eum derived stock an effective antifouling
anounj, of a ‘ﬂ d?'?*g'f?"?ﬂ‘f’"&'&&‘i?ﬁ'""'ﬁé‘h’ﬂ@"%‘ nfodar ginesm Alkoppepheyioh eipem Aldphyd ua# ns.
25 Patentan % %1' vﬁers tzung verhfitende Zusanmensetzung zum
Gebrauch in A raffinatio ste
Kondensatlotgss ‘% &k von erne 'f(‘ﬁﬂ"f)’ﬁr TP ta? SH%F%TWE%(R)deﬁW%ﬁ%"“%
el nemAl dehyd un

35 2, Zusammensetzung nach Anspruch 1, bel der das Phenol die Strukturformel

OH

o (RO) | —

(o) (R)

besitzt, worin R eine Alkyigruppe mit 1-100 Kohlenstoffatomen ist und x und y unabhéngig gewéhlite ganze
4% Zahlen sind, die zusammen insgesamt 1-5 ergeben.

3. Zusammensstzung nach Anspruch 1 oder 2, bei der das Molverhéltnis von Phenol zu Aldehyd zu Amin
im Bereich von 1:1-5:2-5 liegt

so0 4. Verschmutzung verhiitende Zusammensetzung nach Anspruch 1, bei der die Komponente (a) ein
Mannich-Kondensationsprodukt von einem Alkylphenol, einem Aldehyd und einem Amin ist, wobei das
Molverhéitnis des Phenols zum Amin zum Aldehyd im Bereich von 1:1-5:2 liegt.

5. Zusammensetzung nach einem der vorangegangenen Anspriiche, bei der das Phenol p-Nonylphenol oder
55 Dodecylphenol ist.

6. Zusammsetzung nach einem der vorangegangenen Ansprﬂche,_ bei der das Aldehyd die Srukturformel




30 ei nem Amn; und (b) ein D am nonmet han unf ai ~t, wobei das
Gewi cht sverhal tnis von der Konponente (a) ‘zur Konmponénte (b) T m Bererctrvon

1:100 bis 100:1 liegt. 35 2. ZusERG4M:3BEBANg nach Ans mmi dnmm'j das

Phenol die Strukturformel OH 40

rln Rei neAl kyl gruppe mt 1-100 Kohl enst of f at onen |stun X Uun una
géwahl t eganze 45 Zahl en sind, die %USannen I nsgesant 1-5 ergeben
Zusamenset zung nach Anspruch 1 oder , bel der das Mol verhlltnis von
Phenol zu Al dehyd zu Amin im Bereich :1-5:2-5 I legt 50 4.
Ver schfut zung ver hfitende Zusannensetzung nach Anspruch 1, bei der die

Konponent e (lepitzd |“ﬁ""N&HH?"(W‘FSWQH%%!MW%%W‘W“@F‘H%SHWAWWWp henol ,

ei nem Ai dghyg und el nem A ver nis des Phenols zum
Amin zum i\l a‘g‘ﬁﬁ)ﬂmnﬁ?tﬁ'é'?g?cg]ﬁ"?? lgh §- bf'dg "Z‘S‘F‘F"%"S’/?l‘ orfaldely ﬁasagm‘renset zung nach

ei nem der yor ARGRAHBLANE RachBmBih &rVErandaBangstRh ARspriichs: Bal eriad\Rihin bin pARALs ARl
Dodecy‘i phenaoddepdekunBsresAbamigiis €t zung nach ei nem der vor angegangenen
Ansproche, bei der das Al dehyd die Srukturfornel 7 EP 0 409 386 B1 * C
L M S8 Zusgniwnsétzung nach@dnspruciRe. el der daa AmisreintRolyamin mil dexiSkyktyrioreedn mit 1-6
Kohl enst of f at omen gewahit wird. 7. Zusammensetzung nach Anspruch 6, bei der
das Al gehyd Fornal dehyd bst. @y § NSt ach ei nem der

vor angegangbnen Ansprfl che, b% [ 'S&E éﬁgg#pri mares Am n oder
sekundares Amin let. 9. Zusam*renaetzung m@ch Anspruch 8, bel der das Amn
ein Polyamn mt der Strukturforrrel 15

H2N( CH ( C1x- |stw NH)un

gzzﬁzgcg'ngx%@w? Zeﬁ g e e vt
y

Al kyl, Aryl ode aryI mt |I' bis 20 Kohl enst of fatonen sind. 10.
Zusammnsm.zzusgnm&tznﬁaammépr&h 9,vei detldas PolgemitEthyendaminkst.hy| endi am n ist. 25
11. Zusammenset zung nach el nem dervor angegangenen AnsprCche, beo der das
Di anm nBmelh afusgmaensptzyng nach alqung@angenen Anspriiche, bei der das Qiarmnqg@than die Struk-
besitzt, wor®mel R2 Ra und R4jeweils unabhangig ein Alkyl mit | bis 14
Kohl enst of f at omen, (CH2)n- ORB odor Cycloalkyl mt 5 oder 6

Kohl enst of f at onen si nd, oder WR in RLRynd R2 | oder Rs und R4 ni edere

Al kyl ey- G uppen sind, die mt em bdnachbar/t en N-Atom zur Bildung sines
het erozykl | schen Rings nmit- el n@ﬁﬂeT‘ \mbunw sind, und R6 Wasserstoff
odor Methyl und R ein Al kyl m& bis 5 Kohl € stoffatorren und n ei ne ganze
Zahl von 2 bis 5 ist. ' :

35 besitzt, worin R,, Ry, Rz und R, jeweils unabhéngig ein Alkyl mit 1 bis 14 Kohlenstoffatomen, (CH,),-ORg
oder Cycloalkyl mit 5 oder 6 Kohlenstoffatomen sind, oder worin Ry und R; und/oder R und R, niedere
Alkylen-Gruppen sind, die mit ihrem benachbarten N-Atom zur Bildung eines heterozyklischen Rings mit-
elinander verbunden sind, und Rg Wasserstoff oder Methyl und R ein Alkyl mit 1 bis 5 Kohlenstoffatomen
b und n eine ganze Zahl von 2 bis 5 ist.

12. Zusammensetzung nach Anspruch 11, bei der das Diaminomethan bis(Di-n-butylamino)methan ist.

13. Verfahren zum Hemmen der Vefschmutzung von Wérmeaustauschem in chemischen Verarbeitungs-

oder Olraffinationssystemen, das den Einbau einer wirksamen Verschmutzung verhiitenden Menge einer

45 Zusammensetzung nach einem der vorangegangenen Anspriiche in ein aus Erddl erzeugtes Material um-
faBt.

Revendications

1. Une composition contre I'encrassement utilisée dans les systémes de traitement ou de raffinage du pé-
trole comprenant:
(a) un produit de condensation d'un alcoylphénol et/ou d’'un alkoxyphénol, d’'un aldéhyde et d’'une ami-
ne; et
55 {b) un diaminométhane;
le rapport en poids du composant (a) au composant (b) étant compris dans la gamme de 1:100 4
100:1.



* 40 12. Zusanmenset zung nach Anspruch 11, be! der das D am nonet han

bi s(Di - n- butyl ami no) nethan let. 13. Verfahren zum I-lamm”""'”"'ﬁ"’ﬂ"mf ng
von War neaust auschem i n chem schefP 0409386 tungs- oder lm
6l raf finati onssystenen, das den Ei nbau einerw rksanmen Ver rschmit zd! dng® *
§/ I hQt onden LiYashRsitiinae Fevéridication 1, déhEIEIIBIRINGSHEAdI A @ foHMGIB d@EoRstiition ci-dessous:

€rvor angegangenen AnsprQCche in ein aus Erdol erzeugt es Material um fast
Revendi cations 50" 1. Une conposition contre |'encrassenent utilis6e dans
| es systenes de traitbnent ou de rafffbhge du pA- trole conpronant (a) un
produida de condensation d' un al coyl phGhol etlou d' un al koxyphenol, d'un
al dehyde et d'une am - ne; @015‘5 o~ un(RY) @n‘i nonet hane; | e rapport
en poi ds du conposant (a) au conposan ) etant Conpris dans |a gamme de
1: 100 A 100:1. 8 * C L M S La conposition de revendi catl on

1, dane Iaqugl | e Ismﬁ) p forgru de constitution ci-dessous
RO 10 Restung ﬂg@ 10 tom% rtéogf eHhet f(g\h & nom tie Hf" d I
,(A 12)0 atoneé""ﬂ'gs'f?%pﬁ'gﬁ'@me'gsu' T°“§/°“§°6'PP{° 1ges nonbresglenttll?ers sel eciﬁ/stgl onngs

| ndependadMga korkpdbitidn @b RvérdRRation ¢ B Ehisaqdeli6 le?appsrt mbisireiBBEYAE b diinel phénol
revend| cati Qgtcbmmd;’nﬂmeldaqqu galbe rapport nolaire d al dehydea A
‘am ng au phé6nol eat conpris dens |la gamme de 1: 1 A5:2 AS5. 15 4. Une

c onposi t i4n Unesimpesition centre Bencrassement salingevendioationd| daas laquelielle catwpsant (a)pstdé pre- | S
conposant ( al:it dune cendensation Maonich dun alaeylphénekl dunsaldéhysia efvEunm amine, i rapport molaire du
I

al coyl phénolPhéngt 4 amigp Hﬂéﬂyeé@n@ommdmﬁlmmm§eﬂaﬁﬁ3?¢ mol ai re du phé6nol a
| " am na I aI deh et ant ans

omposs t1%n A4 °¥9°§ R ?@é&eeme@m%a g e PRt 1P

nol est p- nonéfp 't?nol ou dodecyl phénol. 6. La conposition d' une
revendi cad | 08 cHhgRERGhNInG réVbRAcEdN Gridsdentad Qﬁbldoﬁdiu dah€labuefd 1186 a fa foAnuledeTLIl €

de consi t ut iconsingion élaessouss: 25 a 30 Oi R est selectionn6 parm

i ' hydrogene et |es radicaux al coyls contenant de | A 6 atones de carbone.
7. La®Zonposition de |a revendicatlon 6, dans |aquelle |'aldehyde est le

f ormal dehyde. 8. La conposition d' une 2 vendi cati on pr6cedente quel conque,
dans laquelle o) i'amne et une amn i - 35 mai re ou une am ne
secondaire. 0. La conposition de revendication 8, dons | aquel le |"am ne est
une pglyanmne ayant |a fornule de consti- tution ci-dessous

od R est sélectionné parmi I'hydrogéne et les radicaux alcoyls contenantde 146 atomes de carbone
7. Lacomposition de la revendication 6, dans laquelle 'aldéhyde est le formaldéhyde.

8. La composition d’'une revendication précédente quelconqus, dans laquelle oll 'amine et une amine pri-
35 maire ou une amine secondaire.

9. La composition de revendication 8, dans laquelle 'amine est une polyamine ayant la formule de consti-
tution ci-dessous:

O, |
th‘l[c':ﬁ-(cnz)x-ch-NH) ]’H
R R,
45 ol x et y sont des nombres entiers sélectionnés indépendamment de 0 & 15 & condition que la somme
de x + y soit au moins un, et R et R, sont indépendamment I'hydrogéne, 'alcoyle, l'aryle, I'aralcoyle ou
I'alkaryle ayant de 1 & 20 atomes de carbone.
10. Lacomposition de la revendication 9, dans laquelle la polyamine est I'éthylénediamine.
50

1. La composition d'une revendication précédente queiconque, dans laquelle le diaminométhane a la for-
mule de constitution ci-dessous:

55



40 *H2N( CH (CN2) X- CH-NH) Jp R R 45 ob x et y-sont—des noibres

entl ers s6l ectionn6e i ndépendamment de 0 °A 15 A condi t| on a sonme de X
+ y soft au moins un, et R et RlEEBﬂPeWEépendamrent hyd ,]H[’ _
‘alcoyle, I"aryle, |I"aralcoyle ou |I'al karyle ayant de | !””"I

k@l’ bona. 10 La conposition de |a reve d| catjon 9, dana Iaquel le1a”

pol yam ne eat |' 6t hyl enedi am ndh 11. L rrp%*m tion d une revendi cation
pr6cédent e quel conque, dane laquglle |E di anf nonBt hane a la for- nule de
constitution ci-dessous: 55 9 EP_O &9_38§ Bl

* ¢ L MS *\ RSI

NCH -H /\ 10 ob Rl, R2, R3 &t R4 sont c}\acun i ndependamment un al coyl e
contonant de | A 14 atonps de bone (CH2)Ry OR8 ou un cycl oal coyl e ayant
5 ou 6 atorres de car bone, ou b| en oti R et R2 etlou Ra et R4 sont des
group,gs aI &t %&HB nmd%e reunlnam nan a ent pour
for mer u;' éj n; et
Re oet un ' A3
entler de 2térﬁc |qu, %stl’Eﬁ amae&' ewa ﬂ.,ss@ ht991 AoHe! |
Il e diam nmw@ﬁlﬁo@ﬁe nérab 8 sn- but ylFam no)mth ane . Un pro pour

i nhi bgr |'oncrassenent des echangeurs de chal eur dans Ies systenes de
trait enefd lelvompasitionrde revenditationafl fdamscapuelid e diaptinooktharemsitis(diabutylbiins)méthgrer at i on
a une matifre derivee du petrole d' une quan- tit efficace d' une conposition

contre | ¥l w’t"‘h? dgﬁt??gco P@Rﬁ chrleur dang lep, systémes do yaitegieptel:

——d O nt os. BP le rporation & une matiére dérivée du pétrole d'une quan-
b :? eggce yune oompos%?o?l ggz:'\en‘ﬁe‘s:mrassement selon I'une quelconque des revendications précé-
dentes.
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