WD 98/ 40158 1 PCT/ EP98/ 01 199 Synergistic
m xt ures of al kyl phenol -fornal dehyde resins wi th oxal kyl ated am nes as

asphal t ene diwaeéezagriﬁsS Asphal t enes af e consti tuent spﬁ}ﬁ?%ﬁisbs They
e nunbe

conprise a larg I of structures, in particular hig wei ght

of “therr  cherEERGEOE B Ak pAshRISbaRERTRe rading Wik SalREVT i
sol ubl e i n bengiaes askigphanéne dispepsamitene. 10 In crude oil, asphaltenes are
usually in the formof a colloidal dispersion. This is stabilized by oil

resins. Asphal tenes can precipitate out during the production, refining, 15
transportation and storage of crude oil and products derived therefrom
such as, for exanple, heavy heating oil or marine oil. Comon causes of
this pred pi tp?u;jhaneaesalaee cmnmémaoﬁnr%deeoilsg_rﬁmyl atc:mp?_is;era targb augtbern ;he
conposi tion or exanpl.e evaporation of readi volatile constituents).
Asphal t enes g’éﬁ"&f’%ggr‘@@iaﬁ?‘{)‘-&r ighmejacylppweight fused@iPmalius nedi a.” 20
Fl ooding wit ggo(ﬁr ' ,O0; mk@f hal t enes
floccul ate o:bopr ecieéllst g?HethfoP%t,d. H%’ﬁﬁ‘%ﬁ&"ﬁ@r‘?@f?@@%ﬁ ro%ar bor;tﬁégxes whi ch
preci pi t at e @hemistry, @asphaelipresare describederstbiei ahisadimrvwkichtifi solubdie in

preci pitates and asphal t enes 25 can increase the total anount of

subst ance pr@(ﬁnﬁﬁf‘%m rﬁﬁt’n BP&V@"§-at e of formation thereof. Asphaltenes
whi ch hajyge precipitated out cause problens during the production and

processing of crude oils. Asphaltenes are precipitated in 30 val ves,
pi pes and conRepdaoiladsphaienanateusuallyfindhe forsuoha aslloitiel dispergidre, heat

exchangers, Cﬁ'?%nétégﬁl&gg b())/foiltr}é%ﬁles. preci pitates can make

Asphaltenes can precipitate out during the production, refining,

15  transportation and storage of crude oil and products derived therefrom,
such as, for example, heavy heating oil or marine oil. Common causes of
this precipitation are a reduction in the temperature or a change in the
composition (for example evaporation of readily volatile constituents).
Asphaltenes can also precipitate out on flowing through porous media.

20  Flooding with CO, during the extraction process can make asphaltenes
flocculate or precipitate out.

Some oils comprise hydrocarbon waxes which precipitate out at low
temperatures. Interactions between the wax precipitates and asphaitenes

25  can increase the total amount of substance precipitated out or the rate of
formation thereof.

Asphaltenes which have precipitated out cause problems during the
production and processing of crude oils. Asphaltenes are precipitated in
30 valves, pipes and conveying devices. On hot surfaces, such as, for
example, heat exchangers, carbonization of these precipitates can make
their removal very difficult. The precipitates reduce the efficiency of plants
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their renoval very difficult. The precipitates reduce the efficiency of

pl ants REPLACEMENT SHEET ( RULE 26) 2 and in the worst case can lead to
conpl ete bl ockage and to a stop in prodwz“tion, which results in high costs.
Heavy oils, which are often used for powering ships, conprise 5

can_ 1 ead bot AEUNINE ST AsT RER 1o ol BBt A R R MRS P  ng' and
storage of thgodiution, BiHichRIBUltBeRWIgHOtdstsand resi dues are sometines dil uted
with solvents to 10 reduce the viscosity for transportation. If

asphal tenes precipitate out here, problens arise in handling. The

precipitatin &H,E' [i)émld em-esq r ed by snall
anount s of dique s@%‘fg],ﬁ eftsee su g%@ﬂ@é%ﬁp%rcg rePé\eof the 15
fol | ow ng ef foopisitierable ar?dna}tembasphaﬂehrwsecrhpinrebiaitaﬁng °d“°m§pwtf”e§ he ded
precipitate forns re slo ; C ,the precipitate is nore finely divided;
and 20 d) Catnﬁeaggﬁ&rémgmﬁcqm@%m& ang‘gP igsndbg Handlieg 8Rdsur f aces
is reduced. | PIer s of asphal tenes have al ready formed, they can be
removed by usslft%%bgocqf\%%ﬁsé.?' The addition of a dispersant can inprove the 25
effectiveness of these solvents. A |large nunber of asphaltene di spersants

d . . . : . .
are already lg‘ntouv\n/g]en, heavy oils and residues are sometimes diluted with solvents to
10  reduce the viscosity for transportation. If asphaltenes precipitate out here,

problems arise in handling.

The precipitating out of asphaltenes can be prevented or reduced by smali
amounts of dispersants. These substances show one or more of the
15  following effects:

a) the amount of precipitate is reduced;
b) the precipitate forms more slowly;
) the precipitate is more finely divided; and
20 d) the tendency of the precipitate to be deposited on surfaces is
reduced.

If precipitates of asphaltenes have already formed, they can be removed
by using soivents. The addition of a dispersant can improve the
25  effectiveness of these solvents.

A large number of asphaltene dispersants are already known.
CA 2, 028, 465 and CA 2, 075, 749 describe alkylphenol-formaldehyde
resins in combination with hydrophilic-lipophilic vinyl polymers. The

30 asphaltene-dispersing properties of dodecylbenzenesulfonic acid have
been described in US 4, 414, 035, and also by D.-L. Chang and
H.S. Fogler (SPE paper No. 25185, 1993) and by M.N. Bouts et al. (J. Pet.
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CA 2, 029, 465 and CA 2, 075, 749 describe al kyl phenol -f or nal dehyde resins
I n conmbination with hydrophilic-lipophilic vinyl polynmers. The 30

asphal t ene- di spersi ng properties of don§beenzenesquon|c acid have been
described in US 4, 414, 035, and also by D.-L. Chang and H. S. Fogler (SPE

paper No. 25]1%%8&@%2);8% ﬁﬁQ%N Bouts et al. (J. Pet. 3 Technol . 47,

782-7, 1995) oxal kyl ated am nes and their use as
corrosion inhibitors, denuIS|f|ers and paraffin dispersants is described in
5 US 5, 421, 993. Al kyl henol f or mal dehyde resins can be, prepared by
acidic or badine W&P&W&“so Q&?{Wﬁfﬁ@@"ﬂiﬂ@%éﬂédhﬁfl U§e agicoresill ysis are

Dl e o haaboR! AT eyd i qifbisthis TRRURBg B P2 o7 by DS ©

catal ysis have as in Formula (I1)
(see B. F§owarU$5 amm:sa (editor) Industr| al application of surfactants
", p. 247). The di spersants known to date are able to solve only
partially the problens caused by the precipitating out of asphaltenes.

Since oS VallyibAebd\fbimdfaenydSRRARE LhfBo dradhidbiPhocnasaqet s, can onty

be effective ran ven sma I'n the conposition of
the oil sorretqatﬁiysibaﬂen'@ogndapreﬁafredibycacldlb@atalwease pgeqmmpantly es of

hal t | f k
nbati sf act ol PeaRPI-BIEIAN WHlenbouints RiPpapd bioBSHE calguds
thereforgy tgq !ﬁ’ibﬁ‘ﬁdﬁ?eﬂ%f%&cl?@ﬁﬁ?éﬂa@,”& W FW@&QHF(S\Q’@'E*Rowan in D.
Karsa (editor) “Industrial application of surfactants llI”, p. 247).

The dispersants known to date are able to solve only partially the problems
caused by the precipitating out of asphaltenes. Since oils vary in their

15  composition, individual dispersants can only be effective in a limited range.
Even small changes in the composition of the oil sometimes have a great
effect on the dispersing properties of asphaltenes. In some cases,
therefore, the known dispersants are unsatisfactory and additional types
are required.

20
The object was, therefore, to provide novel asphaltene dispersants which
do not have the disadvantages described of the dispersants known to date.

It has now been found that combinations of alkylphenol resins and

25 oxalkylated amines have a stronger asphaitene-dispersing effect than the
individual substances. This synergy is surprising since a reduction in the
effectiveness would be expected in this type of combination of acidic and
basic compounds as a consequence of partial neutralization.

30  The invention therefore relates to a synergistic mixture comprising

from 5 to 95% by weight, preferably from 20 to 80% by weight, of a
compound A of the formulae {I) or (il)
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do not have the di sadvant ages descri bed of the dispersants known to date.
It has now been found that conbinations of al kyl phenol resins and 25
oxal kyl at ed am nes have a stronger asph%]tene-dispersing effect than the

i ndi vi dual substances. This synergy is surprising since a reduction in the
effectiveness would be expected in this_type of conbination of acidic and
basi ¢ conmpounds as a consequende of part]i al tralization. 30 The
invention therefore rel at to ifsti xture conprising from5 to
95% by wei ght, preferablyjfrom ei ght, of a conpound A of the
formulae (I) or (I1) e N is from2 to 12,
preferably from5 to 9, I ] - al kyl, prngrany
Cerr]-Cerr]-alkyl, in obutyl or anyl’,
Cerr]-Cgerr]-aryl or -hyQdtoxye Clerr]-aral kyl 25 and from5
to 95% by weight, preferallly fr 80% hy wei ght, of a conmpound B of
the formula (I11) 30 R Rerr] R

— ~'n

B ]
10
(1)

15
20

where

n is from 2 to 12, preferably from 5 to 9, and

R is C;-C,,-alkyl, preferably C,-C,,-alkyl, in particular isononyl, isobutyl

or amyl, C4-C,,-aryl or -hydroxyaryl or C,-C,,-aralkyl

25 and

from 5 to 95% by weight, preferably from 20 to 80% by weight, of a

compound B of the formula (lil)
30 A (CHy-CHO)—— (CHy-CHO), —— H

i
R1 Rl

REPLACEMENT SHEET (RULE 26)



5 in which x and y, independently of one another, are a nunmber fromO to

120, preferably from5 to 80, the sumx + y being at least 5, 5 z S
1, 2, 3 or 4, preferably 4, Rerr] i s diydrogen or nethyl, A is a
radical of the fornulae (IV) to (VIl), preferably (VII) [err] 10 [err] z=4
20 where R err] is a (Jerr]-Clerr]-al kyl radical, preferably a
Cerr]-Cerr]-alkyl radical, and m iIs 2, 3 or 4, preferably 2 or 3.

M xt ur es whi dhwieh particul arly suitable are those in which conponent Ais
25 an i sonagnyl hen | - for Iydﬁh |n Qr an | P %aé 1£J)lty| phenol -

f or mal dehyde X ¥ % 'H 8PeR t rl?"i"% ﬁr &fﬁlakr%"g gl faped ani ne of

the formla (dréi&ablyﬂrdm"sqaaﬁ the S§m3k£%éi apleashs, formul a (V| 1), z
is4, 30 Rl efr] err]-Cerr]-alkyl, m is 3 and x and vy,

i ndependefnt | yz of d%d, anatolnér praferabdy Aunber from O to 60,
R' s hydrogen or methyl,

Al is a radical of the formulae (1V) to (VIl), preferably (V)

v N\ ™

0 7

z=2 z=1

15

z=3 z=4

20 where
R? s a C4-C,,-alkyl radical, preferably a C4,-C,4-alkyl radical, and
m is 2, 3 or 4, preferably 2 or 3.

Mixtures which are particularly suitable are those in which component A is

25  anisononylphenol-formaldehyde resin or an isononyl/isobutylphenol-
formaldehyde resin and component B is an oxalkylated star-shaped amine
of the formula (1ll), in which

A’ is a radical of the formula (Vil),
z is 4,

30 R?  is C,,-C,,-alkyl,
m is3and

x and y, independently of one another, are a number from 0 to 60,
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6 the sumx + y being at |east 5. The invention further relates to crude
oils and products derived therefrom conprising, as asphaltene dispersant, a
synergi stic conbination of 5 al kyl phengl resins with oxal kyl ated am nes,
as descri bed above. Products derived fromcrude oil are, for exanple, heavy
heating oil, marine.qil or hitunen, 1 The oxal kyl ated fatty am nes and
fatty am ne deri vzﬁ'?%g’ ’61"@?}%}{9@”&3%5“ 1) are prepared by customary

oxal kyl ati on processes, which involve reacting an amne of the formula (1V)
to (M) with ethylene oxide alone (Rlerr] is H and the pol yoxyal kyl ene
radi cal consiKtssingeniemiuriies relatestogruge oilsang pradyets slarived thiefi®nal one

i - f i - ¥ f 15
br opy! ene- oxiGEATITE s PR RREHE R A o e Aty odtabRfiof bt 13,
si mul t anepuslafkyiphenal cesins whhyoxaRytateh drainkspasldésgribed albovb. t he

pol yoxal kyl ene radi cal consists of ethyl ene oxide and propyl ene oxide units
whi ch are randomly distributed or in block form. The reaction is generally

carried out qﬁro%&t‘é'ﬂgﬁ?ﬁ%}j%&n%u&é Qi Gof k@rﬁ&b%éé@ﬁ%@g@&ﬂ,ﬁ?ﬁ%e or

presence of an I ne or acl di c oxa ation

excl usi on of diiior.biftimeran ne conpounds of the formula (111) and their
preparation are described in detail in US 5, 421, 993, which was cited at
t he begi nning and which is expressly incorporated herein by way of

referencgy T Gk @edﬁﬁ?%ﬁﬁ@s?ﬁd%ﬁ\wﬂiﬁ%& iﬁfve@@f@?@;ﬁﬁfqtﬂﬂﬁﬂﬁomm ae

(I'v) to (VI1) definea above; rstly usi'ng ethylene oxid N Using
propyl ene oxiafe prepatedthecusiomanooxalkylbtier procassas,ashish linvdlvertseanting

hydrox dee- BCah TR B8 e GRLIBE 1) b ARPERS Bl EBIEL B
general l'y fraRepolyoxgalkylderadial 88hsists of ethylene oxide units) or with
propylene oxide alone (R' is CH, and the polyoxalkylene radical consists of
15  propylene oxide units) or with ethylene oxide and propylene oxide
simultaneously or successively (R is H and CH, and the polyoxalkylene
radical consists of ethylene oxide and propylene oxide units which are
randomly distributed or in block form). The reaction is generally carried out
at a temperature of from 100 to 180°C, in the absence or presence of an
20 alkaline or acidic oxalkylation catalyst, with exclusion of air.

The amine compounds of the formula (lll) and their preparation are
described in detail in US 5, 421, 993, which was cited at the beginning and
which is expressly incorporated herein by way of reference. They are

25  obtained by oxalkylation of amines of the formulae (IV) to (VII) defined
above, firstly using ethylene oxide and then using propylene oxide, with the
addition of bases, such as alkali metal hydroxides. The reaction is carried
out in stages at a temperature of, preferably, from 100 to 160°C. The
amount of catalyst/base used is generally from 0.5 to 3.0% by weight,

30  based on the starting amine used. The molar amount of ethylene oxide
and propylene oxide per mole of starting amine corresponds to the values
specified for x and y. Reference is made to the cited US 5, 421, 993 for
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30 based on the starting am ne used. The nolar anount of ethyl ene oxide
and propyl ene oxide per nole of starting am ne corresponds to the val ues
specified for x and y. Reference is nade to the cited US 5, 421, 993 for

7 details. The conpound of the formula ?I) or (I1) can be neutralized
conpl etely O&t@ﬂétially usi ng NaCOH, KOH, NH3 or am ne. Both the acidic and
the 5 neut Tari 2ed forms are effective. For some oils, an acidic
asphal t ene di spersant is advantageous This can be achi eved by addi ng

aci ds, such gs, for ex acet| [ Parti cul arI suitabl e acids are
organi ¢ aci di ﬁgemagugar%eemrm K'ﬁe%a E%BRUE@' completely o

01 k! benzepgniy 98Iy REOHS Kcmtm gvm%.fgﬁmhs@cﬂfcane 1 kanesul foni ¢
aci ds. The synerg Stl m Xt Ure accofding to e lnventronis used in a
concent r &t i onewtralfzednfofms are effoctd@ ppm preferably from2 to 2000 ppm 15

To achi eve easier dosing, this mxture can be fornmulated as a solution in
an oil-mscible solvent, such as, for exanple, aromatic hydrocarbons or

mi xtures of pyHEGRBARNEN 3@@3.@ ﬁﬂﬂ@?@d@p@t’sﬁﬁf‘%‘ aqvéitag cIRCThi
synergistic mxture accor & I vention s baseton a conbination of
substances, be achieved bye@daduegasudsi, sach asafoc exameld, mcetie acidnpasiiculany of t he
oil; thisi "Rlitatie a'c S arrglérslajﬁllc'atc)(ds Fé\%RB ls%?faét‘r’ant properties, such as
10  mono- or dialkylbenzenesulfonic acids, petroleum sulfonic acids and
alkanesulfonic acids.

The synergistic mixture according to the invention is used in a

concentration of from 0.5 to 10,000 ppm, preferably from 2 to 2000 ppm.
15

To achieve easier dosing, this mixture can be formulated as a solution in

an oil-miscible solvent, such as, for example, aromatic hydrocarbons or

mixtures of hydrocarbons and an aliphatic alcohol.

20  Since the synergistic mixture according to the invention is based on a
combination of substances, it may be less sensitive to a change in the
composition of the oil; this improves its reliability.

Examples
25
Test substances
Component A:
30 Al: Isononylphenol-formaldehyde resin (acid-catalyzed), neutralized

with KOH
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Test substances Conmponent A: 30 A I: [Isononyl phenol -fornal dehyde resin
(acid-catal yzed), neutralized wth KCH 8 All:

| sononyl phenol - f or mal dehyde resin (aci dyatal yzed), unneutralized Alll:
Al kyl phenol - f or mal dehyde resin (acid-catal yzed), neutralized with KOH,

cal Lul at od 1 Pl ¢ ISP BOSREPRRINeH R S ot eaRRa) HitBubaizdty o 5 ).

Oxal kyl ated star- shaped am ne [err] 15 B I1: Oxal kyl at ed star-shaped am ne
[err] 20 B 11| | k Iat star shaped,am ne 25 [err] 30 The faqrmal dehyde
resin Al wad Hreﬁ@? @'é’(‘ﬁ Qﬁm(%ﬁ%ﬁatalw% neutralized with

KOH, alkyl chain = 1:1 isononyl/isobutyl mixture

5
The mean value for n, calculated from the molecular weight, was about
8.6.
Component B:
10
Bl: Oxalkylated star-shaped amine
 (CH2IgNICaH40)12(C3HEO) oMl
C12/14H25/29™ N\
15 (CHR)3NI(C2H40)12(C3HgO)20H]p
Bll: Oxalkylated star-shaped amine
7 (CHIgNI(CoH40)5 5H
20 Crartatlasizs™ N
(CH2)3NI(C2H40)5 5H
B ill: Oxalkylated star-shaped amine
25
 (CHIgNI(CHOlg0(CaHeO)ggHl
C12114H2529 ™ N\
(CHR)gNI(C2H40) 30(CaHgO)5gH]
30

The formaldehyde resin A | was prepared by reacting p-nonylphenol with
an equimolar amount of a 35% by weight strength formalin solution in the
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an equi nol ar anount of a 35% by wei ght strength formalin solution in the
REPLACEMENT SHEET ( RULE 26) 9 presence of catalytic anpunts of

al kyl benzenesul foni c acid, renoving the ter fromthe reaction mxture
azeotropically using a m xture of higher boiling aronmatic hydrocarbons

hydr oxi de. - THEeraacs PEELE s G ifielaaReb o} BEiE Fodtbimalfpees
sol i ds cont enlatek flodVthelfeactibh esiMure arebwddicakieusingianmiktime gfeiigher meat i on
chromat ography (calibration using a (gghlystyr ene standard), is 2000 g/ nol.

dard
Testing the PPitpg ARMaktshydrogamnnst n@if§ﬁ€¢§§ﬁt%15fg7)lﬂln@dﬁj4“£’t"Fm test:
t hod The di ' art I Dj ' ; th
mature of t nel BRI witl SoBsEtPhidbIe, THe 8. oRRToHRNAS. dfRERHT, 00 |10
not 15  &n a®Splhvaht Naphthaoiood bolids contepeoss0fs Thamdlbasabweigitt ed by

di ssolving the oil or extracted gsphaltenes in a onatic,sol vent or
cycl oal kane a&@feffﬁé\?dahiﬁgﬂg)"%ﬁ'eé{t'PEéf?"&am&%&@gﬁrq}‘r‘?ﬂi YSIRG Bccul ati on
and/or a precb‘aggqpinﬁ?ﬁga?@g, i‘g@@hd‘aéwul ation can be observed using |ight

transm ssi on. ali i ¢ hydrocarbon, the transm ssion
initially increases as a 20 result of the dilution effect. \Wen the

asphal tenes begin to flpcculate, the turbidjty then reduces the |light
transni ssi on. '?géf"lﬂ @‘.e ﬂfp%qqﬁﬁg?s%o%ﬂr\#ﬁpﬁidéﬁ/er??%ﬁsm ssion is observed;
this is ywged as the start of flocculation. This test has been described in

a variety of scientific publications, e.g. D.
Flocculation test: method

The dispersing, the precipitating out of asphaltenes depends on the nature
of the hydrocarbon medium. Asphaltenes are soluble in aromatic, but not

15  in aliphatic hydrocarbons. Dispersants can thus be tested by dissolving the
oil or extracted asphaltenes in an aromatic solvent or cycloalkane and then
adding an aliphatic hydrocarbon until flocculation and/or a precipitate
appears. This flocculation can be observed using light transmission. Upon
adding the aliphatic hydrocarbon, the transmission initially increases as a

20  result of the dilution effect. When the asphaltenes begin to flocculate, the
turbidity then reduces the light transmission. As Fig. 1 shows, a maximum
light transmission is observed; this is used as the start of flocculation. This
test has been described in a variety of scientific publications, e.g. D.
Kessel, H.J. Neumann and | Rahimian, “Asphaltics in Crude Oil-water

25  Emulsions®, Proc. 1st World Congress on Emulsions, Paris, 1993, Paper 1-
22-071.

The more aliphatic precipitant which can be added before the onset of

flocculation, the better the dispersant. The amount of precipitant required
30 to dissolve the flocculation can be used to compare dispersants. To assess

the relative effectiveness P of dispersants, the following formula was used:
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Kessel, H.J. Neumann and | Rahim an, "Asphaltics in Crude G|-water 25
Emul si ons", Proc. 1st Wrld Congress on Enul sions, Paris, 1993, Paper 1-
22-071. The nore aliphatic precipitant { ch can be added before the onset
of flocculation, the better the dispersant. The anobunt of precipitant

required 30 to dbs&s%qﬁ(&‘n%;l occul ation can be used to conpare
di spersants. To assess € Pelative effectiveness P of dispersants, the

followi ng formul a was used: REPLACEMENT SHEET ( RULE 26) 10 P = 100

(X X[err] -1)_ X is the amount of precipitant which, in the presence of a
di sper sant, i§'$§'€ﬁ1?ﬁ‘@§n§6fuléﬁe§%qaﬂéwhf@v1‘ﬂ thecpriesenes of galisrersat. hount  of

preci pi t ant el ﬁ‘gé C U a0 ) LSi S
present. Pri ﬁ%‘fﬁ“eeﬁé? (ﬁ%e [ !%Zf#%#ﬁéﬁt{o@sﬁg#ﬁrise %}gg{mt@‘ %Fé@ﬂ%@l@g 'cgn t he
fact that5asplissblvesshaflocadaticn i nordigpensant is,prédent. but not in aliphatic

hydr ocar bons. Di spersants can thus be tested by dissolving the oil or
extracted asphaltenes in an aromatic solvent and then adding an aliphatic

hydrocarbon i prREdfd of PeRiiQsBIShgeRf €Ci pi tate. Since asphaltenes are dark
in color, the ex% nt o Itq{1e pre iplg{ate can be determined by a colorinetric

measur enent of the supernatant |iquid. The 15 dar ker the supernat ant
liquid, the e .asphaltenes remi n,di rsed, .i.e. the better the..
di spersant . ThG BELE 35 BESed BRRE rar RASPHauenSate FolUBls PAPRRUR: of ¢ ne
test, thegprepiphdtah iaiphaBeé hidrocarsdi@s Bispeisdnts Rah thiig basestelignes
precipitate out for the nost”part, but not conpletely.
dissolving the oil or extracted asphaltenes in an aromatic solvent and then
adding an aliphatic hydrocarbon in order to produce a precipitate. Since
asphaltenes are dark in color, the extent of the precipitate can be
determined by a colorimetric measurement of the supernatant liquid. The
15  darker the supernatant liquid, the more asphaltenes remain dispersed, i.e.
the better the dispersant. This test is described in CA 2, 029, 465. In our
version of the test, the precipitating medium is chosen such that the

asphaltenes precipitate out for the most part, but not completely.
20  Dispersing test procedure

a) A 25% strength oil solution in toluene is filtered in order to remove
impurities;
b) 9.5 m! of heptane, as a precipitant for asphaltenes, and 0.5 ml of
25 toluene/dispersant mixture (25:1) are introduced into a graduated
glass tube which holds a good 10 ml, and are shaken vigorously.
This corresponds to a dispersant concentration of 2000 ppm. The
amount of dispersant can be varied if required. Pure toluene is used
for the blank samples;
30 ¢) 0.1 mi of the filtered oil solution is then added to the glass tube and
the mixture is likewise shaken vigorously;
d) the entire system is left to stand for 2 hours without vibration. The
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20 Di spersing test procedure a) A 25% strength oil solution in tol uene
is filtered in order to renove inpurities; b) 9.5 mM of heptane, as a
preci pitant for asphaltenes, and 0.5 m 4f 25 t ol uene/ di sper sant
mxture (25:1) are introduced into a graduated glass tube which holds a

doncentrati on of - Zobengnes W il BrelPlisted BUL SRARAER 4feBar’ S0°1 7

required. Pure tolawnmulatetmmg‘mttdm(@fu-ieamesanpl es; 30 c) 0.1 m of
the filtered oil solutjon is then added to the glass tube and the m xture

i s likewise sPakerARATJBP &N §f thigjperiodythe.sediment ylugia isestigiated Wil and f or

2 hours w t hout VI M%%’ §F%§i

asphal t enes whi ch %\?&elag’?ter}:el §| tat gé out oeu Ee‘sgﬁiee%nglgé g%@&%\ ate on the
bottom of 5t he t uberecejded ard thert henl e theobupdrnatgrd phade is barefdlli ment vol une
Is estimated with the aid of the graduation, the appearance of the entire
sanple is 5 em%’(ﬁ?r%@gérﬂip%%n 1n of the supernatant phase is
carefully rempved ik iV Hated out is

di ssol ved i nmg M? dg&ggtﬁh%ﬁ; Eggerile}j% lrsi%ltgﬁgn g-{rlnsr?tél oril%f(%ge and neasured
photonetrically attoﬁmma‘mml'mlolamme mixture and measured photometrically at

600 nm.
10
Evaluation of the dispersing test
The following expression is used as a relative measure of the dispersing
action
15

A = 100 (D-D,)/D,,

in which D and D, are the optical densities of the measurement solution
and blank sample respectively. The maximum value of A which can be

20 achieved, A, corresponds to complete dispersion of the asphaitenes. It
can be estimated by carrying out a test without a dispersant and with
toluene instead of heptane - the asphaltenes remain completely dispersed
as a result.

25  The volume of the sediment provides further information on the
effectiveness of the dispersant. The smaller the amount of sediment, the
better the substance is dispersed.

Example 1:

30  Substances A1, Bl and a mixture of Al and B | were tested on a light
crude oil from the North Sea using the flocculation test. A 1:1 mixture of oil
and cyclohexane was prepared and n-pentane was added in stages. The
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Eval uation of the dispersing test The follow ng expression is used as a

rel ati ve neasure of the dispersing action 15 A =100 (D-Derr])/Derr], in
which D and Dlerr] are the optical densiyjbies of the neasurement sol ution
and bl ank sanpl e respectively. The maxi num val ue of A which can be 20

achi eved, Aley riSRR | ete di spersion of the asphaltenes. It
can be esti na'%doerl%/&ccgrryl%gﬁgégpgﬂﬁ;st W t hout a dispersant and with

tol uene instead of heptane - the asphaltenes remain conpletely dispersed as
aresult. 25__ The volu of the sedipent, provides further inforpgation on
the effecti vérr{&%eséftsﬂmggmesbégg‘ﬂﬁmtt fdn Ploéfaf‘ﬁé' RaDAREtsF actien nent
the better thg {rf'if‘iﬁ b } m€d. Exanple 1: 30 Substances A, B |
and a m'xturg %‘?“? ang"'%%lo(ﬁ|rl| re tested on a light crude oil fromthe
North Se&é using the flocculation test. A 1:1 mxture of oil and cycl ohexane
was prepar ed.%}? 3 pent ane was added in stages. The REPLACEMENT SHEET ( RULE
26) 12 di sy#¥€dnt dose was 2000 ppm The results in Table 1 show that

the m xture of I and Il has a better action than the individual conponents.
5

Dispersant Rel. Dispersion effect P[%]

1:1 Mixture of A I and 14.5 Mixture according to the

10 Bl invention
Al 3.9 Comparative experiment
Bi 1.2 Comparative experiment
Example 2

15 A mixture according to the invention was tested on an asphaltene-rich oil
from Venezuela using the dispersing test. The dispersant comprised a
mixture of 7 parts of substance A | and 3 parts of substance B Il. The
dispersion effect as a function of the dose is shown in Fig. 2. This mixture
has a good dispersion effect even at a dose of 2 ppm. Based on the

20  amount of oil, this dose corresponds to 500 ppm. In practice, the required
dose is dependent both on the type of oil and also on the technical
requirements.

Examples 3-7

25  Mixtures according to the invention were tested on the asphaltene-rich oil
from Venezuela mentioned in Example 2 using the dispersing test. The
dose was 2000 ppm.
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Tabl e 1 Di spersant Rel . Dispersion effect P[% 1:1 Mxture of Al

and. 14.5 M xture according to the 10 B I

invention A | %39 Conpar ati ve experi nent
B I 1.2 Conpar ati ve experi nent Exanple 2
15 A mxtu i f f e-rich
oil from Ven%ﬂmmde us | Ggmeanentdh s p&empenent Bst| Dispawsioni spen Sadimedtonpri ded a

m xture of 7|parts of}|substance I Jrefrsct Afespubsy aaiGRe Bi 1 | . The

di spersi on efffect—as f~trret-on s—sirowr—n{g- : t

m xture has gd3good di $fé2®¥kon ef {8d80%ven at| 181dose of 20%ppm Based jon the

I'm.practice, tjhe

20 anmount qf, ol [, thi se colf nds t
2 S Vi

requi red dos¢—is—depe bath_an

techni cals requi r enent A jIBgRNPl es | B150% 25
i nventi on welfetestedlom the—asp =T i oned
in Exanpl e 2|®si ng theAdP¥persi ngBibd¥ The CEMENT

SHEET (RULE 26) 13} Rxaeep! e gqﬁrw)';lent A o4 Conponent, B Di spgr si on
Sedi nent No. off-e lume m
3 A|BiddRY | --e-e-mee-m- B | $09%--- w1 045 0

10 In this test series the maximum dispersion effect A, was about 120%.

Migtures acg¢ording to tfhe
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4 All 50% BIl 50% 123 05 5

All 50% Bl 50% 115 06 Al 50%

Bll 50% trace 7 Al 50% II 50%
By wo'dggptss  race 14 Al 50 ﬁcwspgs/oﬁ‘sb

0.45 10 I SI%Eﬁt series the maxi num di spersion effect A err

about 120% \ SHEET (RULE 26) VO 98/ 403?“" ” ”ﬂ ||
PCT/ EP98/ 01199 Patent clains: 1. A synergistic m as
d

asphal tene di spersant, from5 to 95% by wei ght of a corrpoun t he
formulae (1) 15  Asynergistic mjkture cpmpsising, 6 asphatensdigpersam,.  is from 2

tC:E)erlrz] iirC]:Eje?(r)] -aryl or -frﬁyd%%?g/RPy Wé@ft%fe% 54’&%&’5‘? cﬁéhé fc?rmulae M
5

or (II)

10 (1)

(i)

20
25
where
n is from 2 to 12 and
30 R is C4-C,4-alkyl, C4-C,,-aryl or ~hydroxyaryl or C,-

C,,-aralkyl,
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and from5 to 95% by wei ght of a conmpound B of the forrmula (111) 5 [err] 10
in which R err] I s hydrogen or nethyl, z is 1,2 m
i ndependent|ly of one another, are a nur’rt?gr fromO tomn "mLmuﬁmj&ﬂH y

being at |east 5, 15 A is a radical of the*fofnutad (I°V) "to
(Vi) [err] 20 25 3G where Rl err] is a (Jerr]-(err]-alkyl
radi cal and m I's 2, 3 or 4. 16 2. The synergistic mxture as

claimed in clai m frone&riprd5sh by weightesfnedmpoend Bsgfehe dovmula(in 20 to 80% by
wei ght of a conpound A of the fornmulae (1) or (I11), in which 5
n is from5 to 9 and R is CJerr]-Clerr]-al kyl, and

A =1 (CHy-CHO);— (CH2-CHO)y"— H )

R1 R1

10 in which
R' is hydrogen or methyl,
z is1,2,3or4,
x and y, independently of one another, are a number from 0 to 120,
the sum x + y being at least 5,
15 A is a radical of the formuiae (1V) to (VII)

2
2
AN W N\ v
20 R?/
2=2 =1
25 2 Com <
- N< " )
| <%>m—<
z=3 z=4
30 where

R?  is a C4C,,-alkyl radical and
m is2, 3ord4.
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from20 to 80% by weight of a conpound B of the formﬂgﬂgll"’mm gch 10
R err] is aderr]-Cerr]-alkyl radical, z I S4, '« : ’imdently
of one another, are a nunber fromb5 to , A is a radical "of sthe fornula
(M1), m is 2 or 3, and 15 R?éé)rr] i s hydrogen or nmethyl. 3.

! Sonony! phend! - ol ieuERGHiT Bfe A< Bl o pH T EOMRREREN 857 o, vl Genyce

resin and conponeasphiilieheadispersbky! at ed st ar-shaped 20 am ne of the
formula (111) in which A iIs a radical of the formula (VII), z I s4,
Rlerr] is { errirory20 tq 8a7dgy weight of acompaund of the formujaesfihos,

I ndependent |y of ﬂgeirp\n%her, are a nunber fromO to 60, the sumx + vy
being at | east 5.'4! e use of a synergistic mxture as clained in at

| east on& of clainms 1 ho 3 isfrem@Bi ® end di spersant in crude oils and
products derived 30 therefrom 5. A crude oil or product derived

t heref rom conpri si ng, Rs as}ﬁéf&mﬁ%‘kyl: 17 dispersant, a synergistic m xture
as clained in at Lggst one of clains

from 20 to 80% by weight of a compound B of the formula (111} in
which
10 R' is a C4Ce-alkyl radical,
z is 4,
x and y, independently of one another, are a number from 5 to 80,

A is a radical of the formula (V1I),
m is 2 or 3, and
15 R?  is hydrogen or methyl.
3. The synergistic mixture as claimed in claim 1, wherein component A

is isononylphenol-formaldehyde resin or isononyl/isobutylphenol-
formaldehyde resin and component B is an oxalkylated star-shaped

20 amine of the formula (lll) in which
A is a radical of the formula (VII),
z is 4,
R?  is C,,-C,,-alkyl,
m is 3 and
25 x and y, independently of one another, are a number from 0 to 60,

the sum x + y being at least 5.
4, The use of a synergistic mixture as claimed in at least one of claims
1 to 3 as asphaltene dispersant in crude oils and products derived

30 therefrom.

5. A crude oil or product derived therefrom comprising, as asphaltene
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1to 3. 6. A process for dispersing asphaltenegi m I nd
products 5 derived therefrom which corrpﬂlummu '“1@1 IE"T

di spersant, a synergistic mixture as clapmed in at |®east dne®of *clainms 1 to
3 in an ampbunt of fromO0.5 to 10,000 ppm preferably from2 to 2000 ppm 7.

The process as cl %pgﬁq ' |3 RNY oY géga ' irfSdibh
usi ng nono- or di gf y %ée'ﬁkér?ggg?l s(’)t'rﬁ,@bg@ﬁ S, %@ﬁ, eumbésﬁ}ién%)gdé@?%s,
al kanesul foni c acilde 3ir any desired m xtures thereof. REPLACEMENT SHEET
(RULE 26)
8. A process for dispersing asphaltenes in crude oils and products
5 derived therefrom, which comprises adding, as dispersant, a
synergistic mixture as claimed in at least one of claims 1 to 3 in an
amount of from 0.5 to 10,000 ppm, preferably from 2 to 2000 ppm.

7. The process as claimed in claim 6, which comprises additionally

10 using mono- or dialkylbenzenesulfonic acids, petroleum sulfonic
acids, alkanesulfonic acids or any desired mixtures thereof.
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