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COMPOSITIONS

This invention relates to chemical compounds ahdthe_ir use in improving the
~ cold flow properties of crude oil, lubricating oil or fuel ail, for example distillate
5  petroléum fuel such as middle distillate fuel oil boiling within the range of 110°C
to 500°C.

When oils and fuel oils are subjected to low ambient temperatures, wax may -
‘separate out from the fuel and impair the flow properties of the oil. For example,
10 . middle distillate fuels contain wax which precipitates at low temperatures to form
large waxy crystals which tend to plug the small pore openings of fuel filters.
“ ~ This problem is particularly acute when the fuel is a dlese( fuel because the
nominal apertures in the fuel filter of diesel engines are typically of diameter
between about 5 and 50 microns.

15
US-A-4 402 708 (Oswald Exxon) descnbes a tetraalkyl phthalamide of the
- formula
| o | |
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® - wherein R1, RZ R4 and R5 are C15-C40 straxght chain alkyl groups and may be

the same or different, and their use as additives or as co-additives, e g.as

synergists, in combination with wax crystal modifiers for controliing the size of

wax crystals that form in a distillate fuel oil at low temperatures, and for inhibiting
25 agglomeration of the wax crystals

EP-A-0 203 812 (Exxon) describes an additive composition suitable for
improving low temperature flow properties of a wax-cohtainihg petroleum
distillate fuel comprising a tetraalkyl phthalamide such as described above; an
. 30  ethylene polymer and/or copolymer a condensatlon product ofa halogenated
paraffin or an olefin with an aromatic compound; and an alkylated ether.

US-A-3 598 782 (Beckman et al; Firéstpne).describes the use of N,;N,NT,N1-
tetra-substituted xylylenediamines as their mixed para- and meta-derivatives as
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stabilisers for unvulcanised rubbery intercon nected stereo-inear polymers. The
substituents are generically stated to'include alkyl groups of 1 to 20 carbon
atoms, methyl ethyl and isopropy! being mentioned but not specifically

. exemphfled
5 = | |
GB-A-1 464 510 (Pfizer) describes the use of N,N-dialkyixylenediamines in -
combating virus infections, the alkyt groups generically being stated to contain
from 12 to 20 carbon atoms and specific examples being the ortho and para -
- derivatives where the alkyl groups are n-hexadecyl.
10 ' '

This invention relates to a novel group of tetra hydrocarbyl derivatives, each

“ ‘hydrocarbyl group having a defined chain length and their use as additives for
- improving the cold flow properties of oils. -

15 it is to be noted that, in this specification, the same substituent symbol (e.g. RY)
may be defined differently in respect of different compounds or components.
The specification should therefore be read accordingly.

In a first aspect, the invention provides a chemical compound domprising or

20 including a cyclic ring system, preferably an aromatic ring system, the compound
carrying at least two substituents of the general formula (l) below on the ring
system '

-A-NR1R2 o (1)
® | o
where A is an aliphatic hydrocarbyl group that is optionally interrupted by one or
more hetero atoms (e.g. O) and that is straight chain or branched, and R! and R?
are the same or different and each is independently a hydrocarbyl group
~ containing 9 to 40 carbon atoms, optionally interrupted by one or more hetero
30 atoms, the substituents being the same or different and the compound optionally
‘being in the form of a salt thereof. Preferably, A has from 1 to 20 carbon atoms
and is preferably a methylene or polymethylene group. | |

"Hydrocarbyl” in this specification means an organic moiety composed of
hydrogen and carbon which, unless the context states otherwise, may be
aliphatic, including alicyclic; aromatic; or any combination thereof. It may be
substituted or unsubstituted alkyl, aryl or aralkyl and may optionally contain

35
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unsaturatton Examples where it is substituted are oxy-, halogeno- and hydroxy-
hydrocarbyl. :

- Ina séoOnd aspect, the invention provides the use of a compound of the general
5 formula () herein as an additive for improving the coid flow propemes of a crude
oil, Iubncatmg oil or fuel oil.

In a third aspect, the invention provides a composition comprising an admixture
of a major proportion of a crudé oil, lubricating oil or fuel oil and a minor

10  proportion | of an additive compnsmg a compound of the general formula (l)
herein.

In a fourth aspect, the invention provides a concentrate comprising an admixture
-of an additive comprising a compound of the general formula () hereinand a
15 carrier liquid therefor compatible with a crude oil, lubricating oil or fuel cil.

In tests to be described hereinafter, the chemical compounds of this invention
are shown to have outs_t_a'nding activity as flow improvers in exemplified oils.

20 The features of the invention will now be discussed in further detail.
CHEMICAL COMPOUNDS

o The cyclic ring éystem- may include homocyclic, heterocyclic, or fused _polycyclio '
25 assemblies, or a system where two or more such cyclic assemblies are joined to
one another and in which the cyclic assemblies may be the same or different.
Where there are two or more such cyclic assemblies, the substituents of the -
gener_al formula (1) may be on the same or different assemblies, preferably on
- the same assembly. Preferably, the or each cyclic assembly is aromatic, more
30 preferably a benzene ring. Most preferably, the cyclic ring system is a single
benzene ring when it is preferred that the substituents are in the ortho or meta
positions, which benzene ring may be optionally further substituted.

The ring atoms in the cyclic assembly or assemblies are preferably carbon
35 - atoms but may for example include one or more ring N, S or O atom, in which

case or cases the compound is a heterocyclic compound. -
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gxamples of such polycyclic assemblies include

(a) condensed benzene structures such as naphthalene anthracene,
_ ,phenanthrene and pyrene;

(b) condensed ring structures where none of or not all of the rings are
benzene such as azulene, indene, hydroindene, fluorene, and
dnphenylene,

(c) | rings joined "end-bn" such as diphenyl;

(d)  heterocyciic compounds such as quinoline, indole, 2:3 dihydroindole
benzofuran, coumarin, |socoumann benzothiophen, carbazole and
hlodlphenylamme,

()  non-aromatic or partially saturated nng systems such as decalin (i.e.
decahydronaphthalene), a-pinene. cardinene. and bornylene;'and

)] three-d:mensnonal structures such as norbornene, blcycloheptane (a e.
norbornane), bicyclooctane, and bicyclooctene.

Each hydrocarbyl group constituting R? and R2 in the invention may for example
be an alkyl or alkenyl group or a mono- or poly-alkoxyalkyl group. Preferably,
each hydrocarbyl group is a stralght chain alkyl group. The number of carbon
atoms in each hydrocarbyl group is preferably 16 to 40, more preferably 16 to
24.

Also, itis preferred that the cyclic system is substituted with two only substituents -
of the general formula (1) and 'that A is a-methylene group.

Examples of salts of the chemxcai compounds are the acetate and the
hydrochlonde

The compounds may conveniently be'made by reducing the corre'sponding |
amide which may be made by reacting a secondary amine wnth the appropriate

acidchloride. ==~
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The cil may be a crude oil, i.e. oil obtatned direc_:tfy from drilling and before
refining, the compounds of this invention being suitable for use as flow

‘improvers or dewaxing aids therein.

The oil may be a lubricating oil which may be an animal, vegetable or mineral

oil, such as petroleum oil fractions ranging from naphthas or spindle cil to

SAE 30, 40 or 50 lubricating oil grades, castor oil, fish oils or oxidised mineral
oil. Such an oil may contain additives depending on its intended use; examples |
are vrscosrty index improvers such as ethylene-propylene copolymers, succinic
acid based dispersants, metal contamrng dispersant additives and zinc dialkyl-
dithiophosphate antiwear additives. The compounds of this invention may be
suitable for use in lubricating oils as flow i rmprovers, pour point depressants or
dewaxmg aids.

The oil may be fuel oil suitably a middle distillate fuel oil. Such distillate fuel oils

generally boil within the range of about 110°C to about 500°C, e.g. 150° to about

400°C. The fuel oil can compnse atmospheric distillate or vacuum distillate, or
cracked gas oil or a blend in any proportion of straight run and thermally and/or

 catalytically cracked distillates. The most common petroleum distillate fuels are .
kerosene, jet fuels, diesel fuels, heating oils and heavy fuel oils. The heating oil

may be a straight atmospheric distillate, or it may contain minor amounts, e.g. up
to 35 wt%, of vacuum gas oil or cracked gas oils or of both. The above-
mentioned low temperature flow problem is most usually encountered with

diesel fuels and with heatmg oils. The fuel oil may alta'natl.vely be a
vegetable-based oil, eig., linséed-based,’ either alone or in admixture
with a petrolemn—based fuel. '

‘The 'eoncent'ration of the additive in the oil may for example be 10-to 2,000 ppm .'

of additive (active ingredient) by weight per weight of fuel, preterably 25 to
500 ppm, more preferably 100 to 200 ppm.

" The additive should be soluble in the oil to the extent of at least 1000 pptt by

weight per weight of oil at ambient temperature However, at least some of the
additive may come out of solution near the cloud point of the oil in order to
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CO-ADDITIVES
The additives of the invention may be used in combination with one or more co-

additives for improving the cold flow propertles of d:stnllate fuels. Examples of
such co-additives are as follows:

()  Comb Polymers
Examples are those having the general formula
Jm L& L1,

R, CO.OR, OCO.R, RICO.ORor OR

m—?—o
 OH—0—X
7<-—(|)—-—¢...
r—O—X

where D =
- E = HorCHgorDorR!?

G = HorD
m = 1.0 (homopolymer) to 0.4 (mole ratio)
J = H,R?, Anyl or Heterocyclic group, or R1CO.OR
K = H,CO.OR!, OCO.R!, OR! or CO-H
L = H,R!, CO.OR!, OCO.R', Aryl or COzH
n = 0.0to 0.6 (mole ratio)
R =2 Cyo |
Rt 2

Cq
Another monomer may be terpolymerized if necessary.

Exampiés of su_itable comb polymers are fumarate/vinyl acetate copolymers,
particularly those described in European Patent Applications 0153176 and
0153177; esterified olefin/maleic anhydride copolymers; polymers and
copolymers of alpha olefin/maleic anhydride copolymers; polymers and
oopolymers of alpha olefins; esterified copolymers of styrene and maleic

] 'anhydnde, and polymers of alkyl esters of itaconic acid or citaconicacid such as

those where the alkyl groups have from 16 to 18 carbon atoms and the polymer
has a number average molecular weight of from 1,000 to 20,000..
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(ii) .I_..Illn.-.m n

Examples are polyoxyalkylene esters, ethers, ester/ethers and mixtures thereof,
particularly those 'containing at least one, preferably at least two C1o to Cao
linear saturated alkyl groups and a polyoxyalkylene glycol group of molecular
weight 100 to 5,000 preferably 200 to 5,000, the alkyl group in said
polyoxyalkylene glycol containing from 1 to 4 carbon atoms. These materials
form the subject of European Patent Publication 0 061 835 A2. Other such
additives are described in United States Patent 4 491 455.

The preferred esters, ethers or ester/ethers whlch may be used may be
structurally depicted by the formula

n-o(A)';o-az

where R and R? are the same or different and may be

-~ (a) n-arkyl

9
(o) n-akyl-C

0 This Sheet Has Been Rep
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. 9
@ n-alkyl-0-C—(CHp)5C~

~ the alkyl group being linear and sa_turet'ed and containing 10 to 30 carbon

atoms, and A represents the polyalkylene segment of the glycol in which the
alkylene group has 1 to 4 carbon atoms, such as polyoxymethylene,
polyoxyethylene or polyoxytrimethylene moiety which is substantially linear;

_some degree of branching with lower alkyl side chains (such as in
‘polyoxypropylene glycol) may be tolerated but it is preferred that the glycol

should be substantnally llnear A may also contam nitrogen.

Suitable glycols generally are substantiall’y linear polyethylene glycols (PEG)
and polypropylene glycols (PPG) having a molecular weight of ,_abou_t 100 to




- 8 - '
5, 000 preferably about 200 to 2,000. Esters are preferred and fatty acids
containing from 10-30 carbon atoms are useful for reacting with the glycols to
form the ester additives, it being preferred to use a C1s-Ca4 fatty acid, especially

- behenic acid. The esters may also be prepared by esterifying polyethoxylated

.5 fatty acids or polyethoxylated alcohols. |

Polyoxyalkylene diesters, diethers, et_her/esters and mixtures thereof are suitable
~ as additives, diesters being preferred for use in narrow boiling distillates when
- minor amounts of monoethers and monoesters (which are often formed in the
10 manufacturing procéss) may also be present. It is important for additive
peﬁormanbe that a major amount of the dialkyl compound is present. In
' particular, stearic or behenic diesters of polyethylene glycol, polypropylene
glycol or polyethylene/polypropylene glycol mixtures are preferred.

15 Examples of other compounds in this general category are those described in
Japanese Patent Publication Nos 2-51477 and
3-34790 (Sanyo). |

(i) Ethylene/Unsaturated Ester Copolymers
20 : | '

-EXamples are copolymers made by copolymerising ethylene with unsaturated
monomers such as unsaturated mono and diesters of the general formula
| o | / \
25

wherein RSis hydrogen or methyl, R5 is a-OOCRS8 group

wherein R8 is a hydrogen formate or a C4 to Cag, more usually C4 to C47, and
preferably a C1 to Cg, stralght or branched chain alkyl group; or RSisa -COOR8
group '

30 wherein R8 is as prevrously described but is not hydrogen

and R is hydrogen or -COORS as previously defined. The monomer, when RS
and R7 are hydrogen and RS is -OOCRS, includes vinyl alcohol ‘esters of Cito
C29, more usually Cq to Cs, mono-carboxyhc acid, and preferably Cz to ng,
more usually C4 to Cs monocarboxylic acid, and preferably C2t0Cs

35 monocarboxylic acid. Examples of vinyl esters which may be copolymerised
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with ethy!ene mclude vinyl acetate, vinyl proplonate and vmyl butyrate or

‘isobutyrate, vinyl acetate being preferred. We preter that the ‘copolymers contain

from 5 to 40 wt% of the vinyl ester, more preferably from 10 to 35 wt% vinyl
ester. There may aiso be mixtures of two copolymers such as those described in
US Patent 3.961 916. It is preferred that these copolymers have a number

- average molecular weight as measured by vapour phase osmometry of 1,000 to -

10,000, preferably 1,000 to 5 ,000.
(iv) Other Polar Compounds

Such other polar compounds are either ionic or non-ionic compounds which
have the capability in fusls of acting as wax crystal growth inhibitors. Polar

“nitrogen containing compounds have been found to be especually effective when

used in combination with the glycol esters, ethers or ester/ethers described .
above and such three component mixtures are within the scope of the present
invention. These polar compounds are generally amine saits and/or amides

~ formed by reaction of a least one molar proportion of hydrocarby! substituted

amines with a molar proportion of hydrocarbyl acid having 1 to 4 carboxylic acid
groups of their anhydrides; ester/amides may also be used containing 30 to 300,
preferably 50 to 150 total carbon atoms. These nitrogen compounds are
described in US Patent 4 211 534. Suitable amines are usually long chain

- C12-C40 primary, secondary, tertiary or qu'aternary' amines or mixtures thereof
~ but shorter chain amines may be used provided the resulting nitrogen

compouhd is oil soluble and therefore normally containing about 30 to 300 total
carbon atoms. The nitrogen compound preferably contains at least one stralght
chain Ca to Cao, preferably Ci4 to C24 alkyl segment. :

| SUita_ble_ amines include primary, secondary, tertiary or quaternary, but
- preferably are secondary. Tertiary and quaternary amines can only form amine

salts. Examples of amines include tetradecyl amine, cocoamine, and
hydrogenated tailow amine. Examples of secondary amines include dxoctadecyl -
amine and methyl-behenyl. Amine mixtures are also suitable such as those
derived from natural materials. A preferred amine is a secondary hydrogenated
tallow amine of the formula HNR1R2 where in R and R2 are alky! groups
derived trom hydrogenated tallow fat composed of approximately 4% C14, 31%
C1s, 59% Cis.

Tlus ‘Sheet Has Been Rep laced
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Examples 'qf suitable carboxylic acids and their anhydrides for prep'aring the_'
pitrogen compounds include cyclohexane, 1,2 dicarboxylic acid, cyclohexene
1,2 dicarboxylic acid, cyclopentane 1,2 dicarboxylic acid, naphthalene

 dicarboxylic acid and the like. Generally, these acids have about 5-13 carbon

atoms in the cyclic moiety. Preferred acids useful in the present invention are
benzene dicarboxylic acids such as phthalic acid, isophthalic acid, and - |
terephthalrc acid. Phthalic acid or its anhydride is particularly preferred. The
parttcularly preferred compound is the amide-amine salt formed by reacting 1
molar portion of phthalic anhydride with 2 molar portions of dt-hydrogenated
tallow amine. Another preferred compound is the diamide formed by
dehydratmg this amide-amine salt. -

(v) ﬂxdr_os.arbmﬂuzmﬂa

Examples are those 're'pre'senfed by the foliowing general formula

T H] [uH
11 I 1)
+C—C -C—C
| IJ- [I |J
T T, |HU|,
where T = HorR!
U = HTorAmi
v 1.0 to 0.0 (mole ratio)
w =

0.0 to 1.0 (mole ratio)
where R1is alkyl. |

These polymers may be made direetly from ethylenically unsaturated monomers
or mdrrectly by hydrogenating the polymer made from monomers such as.

: |soprene butadiene etc

30

A partlcularly preferred hydrocarbon polymer is a copolymer of ethylene and
propylene having an ethylene content preferably between 20 and 60% (w/w)

- and is commonly made via homogen_eous catalysts.
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(vi) Sulphur Carboxy C . ompounds | REPLACED
Examples are those descnbed in EP-A-0261 957 whxch descnbes the use of -
compounds of the general formu!a '

e
; é/- C\Y;R?_
| in which -¥-R2 is SO3HINRER2, _-_soa(-_)(+)_H'Negh2,
10 -S0311+)HaNRBR2, -SO3H+H3NR?,

-SO2NR3R2 or -SO3R2;
-X-R1is -Y-R2 or -CONR3R1,
-COo(H+INR3R1, -CO2l )(+)HNR331
| -R4-COORy, -NR3COR!,
15 -R40R1, -R40OCOR]1, -R4,R1,
| -N(CORB3)R! or Z-IHNR3IR!;
-2() is SO3() or -CO2();

, R1 and R2 are alkyl, alkoxy alkyl or polyalkoxy alkyl contammg at Ieast 10 carbon
20 atoms in the main chain; -

& R3 is hydrocarbyi and each R3 may be the same or different and R¢is nothmg or
' is C1 to Cs alkylene and in

25 | B

the carbon-carbon (C-C) bond is either (a) ethylenically unsaturated when A and
" B may be alkyl, alkenyl or substituted hydrocarbyl 'groups or (b) part of a cyclic
structure which may be aromatic, polynuclear aromatic or cyclo-aliphatic, it is
30 preferred that X-R? and Y-R2 between them contain at least three alkyl
. alkoxyalkyl or polyalkoxyalkyl groups - ,
. -
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Multicomponent additive systems may be used and the ratios of additives to be
used will depend on the fuel to be treated. | |

" CONCENTRATE

The concentrates of the present invention are convenient as a means for

incorpdrating the additive into bulk oil such as distillate fuel, which incorporation

| may be done by methods known in the art. The concentrates may also contain
 other additives as required and preferably contain from 3 to 75 wt%, more

preferably 3 to 60 wt%, most preferably 10 to 50 wi% of the additives preferably
in solution in oil. Examples of carrier liquid are organic solvents including

- hydrocarbon solvents, for example petroleum fractions such as naphtha,
kerosene and heater oil; aromatic hydrocarbons such as benzene, xylene and

toluene; and paraffinic hydrocarbons such as hexane and pentane. The carrier
liquid must, of course, be'se_lected having regard to its compatibility with the

~ additive and with the fuel.

The additives of the invention may be incorporated into bulk oil by other methods
such as those known in the art. If éo-additives are required, they may be
incorporated into the bulk oil at the same time as the additives of the invention or
at a different time.

EXAMPLES
The invention will now be parﬁcularly described, by way of example only, as

follows, where reference will be made to the accompanying drawmgs the sole
figure ot whlch is an NMR trace.

Example 1

@)  Synthesis

The reaction scheme used was as follows:

‘—_—__—__—‘______—_________—-————l ) .
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‘Specifically, to 241 g (2 ME) of a Czp/22 mixed secondary amine in 500 m|
-~ toluene was added 72.5 mi (2.5 ME) of triethylamine followed, at 60°C, by
5 42.4g (1 ME) of isophthaloyl dichloride in 100 mi toluene, the reaction
* temperature being maintained below 70°C. The mixture became rather viscous
so a further 250 mi toluene was added. The resulting triethylamine
hydrochloride was filtered off at about 70° C and the filtrate evaporated to give
274 g of a diamide product.

10- To the above product in 500 mi THF at about 50°C was added 266 mi (2.5 ME)
1M lithium aluminium hydride in THF and the mixture refluxed for 45 minutes.
20 ml water was then slowly added followed by 300 mi téluene. The mixture
was warmed to 70°C and filtered, and the precipitate washed with more hot
toluene. The filtrate was then evaporated to grve 247 g of the desired amine

15. denvatlve

. Referrmgtoﬂ:eacompanymgﬁgm,thepeakatahmtssppnmthemm

' tracesmwsttattherearememyleneqzulpsbememanitmgenatmmﬂan
aramatic ring, cmfirmmgthereductamofthemrhmylgroupsofthe

amide intermediate, andnxhcatuqthatthestnlcmreoftheproductlsas_

20 depicted above. 'IhepeaksatZSarﬁ70ppnuxiicat:esxdedaammeﬁxy1ene

groups adjacent to nitrogen, and aramatic hydrogens, respectively.
(ii) [esting |

The effectiveness of the product of Example 1 in additive systems to improve
filterability of distillate fuels was determined by the Flow Improver Extended
25 'Programm'e Cooling Test (XPCT) which is a slow cooling test designed to
indicate whether the wax in the fuel will pass through fiters such as those found
in heatrng oil drstrrbutron system. -

. Thxs Sheet Has Been Replaced : v
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In the test, the cold flow properties of the described fuels containing the additives
were determined as follows. 300 mi of fuel were cooled linearly at 1°C/hour to
the test temperature and the temperature then held constant. Wax which had

' settled in the bottle was disperéed by gentle stirring, then a Cold Filter Plugging

Point (CFPP) filter assembly, which is described in detail in "Journal of the

__lnstitute_of Petroleum", Volume 52, Number 510, June 1966, pp. 173-285,

inserted. The tap was opened to apply a vacuum of 500 mm of mercury and
closed when 200 m! of fuel had passed through the filter into the graduated

 receiver. A PASS was recorded if the 200 ml passed through a given mesh

size or a FAIL if the filter became blocked.

A series of CFPP filter assemblies with filter screens of different sizes including
LTFT (AMS 100.65) and a Volkswagen Tank filter (part no KA/4-270/65.431-201-
511) both intermediate between 30 and 40 um were used to determine the -
finest mesh the fuel will pass. The sizes of the filter screens were as follows in -
order of increasing size, i.e. in order of decreasing severity as a test: 10, 15,
20 u, 25 p, 500, LTFT, 350, VW, 250, 200, 150, 120, 100, 80, 60, 40 and 30,
where figures alone indicate mesh sizes.

(i) Tests

The fuels used in the tests had the characteristics set forth in TABLE 1 below

- where the Initial (IBP), Final (FBP) and intermediate boiling point figures are in

*C. CP means "Cloud Point" and WAT means "Wax Appearance Temperature”.

Sheet Has Been Replaced
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Table 1

Euel Characteristics

Fuel 1 Fuel 2 Fuel 3 Fuel 4 Fuel 5 Fuel 6 Fuel 7

1BP

5%

10%
20%
30%
40%
50%

. 60%
+ 70%
80%
90%
- 95%
FBP

CcP
WAT

174 181 135 140 157 135 140
198 202 187 185 187 187 188
210 216 196 195 203 199 198

225 228 208 208 221 210 208

244 244 222 222 244 222 221

262 259 238 238 260 236 235

277 273 256 255 277 250 251

292 288 274 275 293 2865 269

308 304 293 296 = 310 282 288

324 321 314 317 329 302 310

344 343 342 340 354 325 334

358 358 360 354 374 340 351

375 377 375 365 - 390 359 360

+#4°'C  +3'C +5C -1'C  +3°C -5C -3°C
+36°C +1.7C #4.7C -1.5°C +2.3°C -3.3°C

Wax,10°  31% 20% 24% 22% 1.8% 2.3% 24%

A:

10 B:

below CP
The additive combinations 'used comprised the following additive components:

the product of the abbve synthesis.

a mixture of two ethylene/vinyl aéetaté copolymers cdmprising 13 parts by
weight a first copolymer and 1- part by weight of a second and different

- copolymer.

15

an amide-amine salt, namely the N,N-dialkylammonium salt of 2-NN1-
dialkylamidobenzoate wherein each alkyl group contains 16 and 18
carbon atoms and made by reacting one mole of phthalic anhydride with'
two moles of dihydrogenated tallow amine.
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a homopolymer of an ester of itaconic acid haying linear alkyl groups of
16 carbon atoms made by polymerising the monomer using a free radical
catalyst, the homopolymer having an Mw of 4000.

E: a homopolymer of an ester of itaconic a_.cid having lineér _alkyl groups of
- 18 carbon atoms made by polymerising the monomer using a free radical
catalyst, the homopolymer having an My of 4000.

The tésis were carried out on untreated fi.iel, on fuel treated'.With 400 ppm of an
additive combination (1 00A:1OQB:1OOC:SOD:SOE), and on fuel treated with
800 ppm of an additive combination (200A:2008:200_C:1 00D:100E).

Tests were also carried out, by Way.bf comparison only, on fuel tréated with
800 ppm of a combination comprising 200B:300C:150D:150E.

The above figures indicate the concentra_tion of the particular component they
precede in ppm. -

(v)  Results

" The resuits are shown in Table 2 below.
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‘Jable 2
Tested at -14°C
~ Fuel Treat Rate (ppm) XPCT
1 0 - A0#
' | 400 = 100#
800 _ ~_15p
| 2 | 0 | 120#
| | 400 | 500#
. . | __800 . top
P - 3 a o . ... . 6o#
* o a00 | 150#
1 | S 800 15
4 | | 0 40#
400 200#
800 _ 10
5 0 - 150#
| - 400 - 15p
800 - 15
6 0 - 100#
' 400 LTFT
800 | 154
| 7 . 0 o >30#
® | - 400 | VW
| . S 800 | 10p
800 (comparison) ___s00#
5 o |
The result of the comparison test is the last result in the table as ihdicated and
shows the value of including additive component A.
Examples 2-11
10 -

The above tests were also carned out on a fuel that had been pre-treated with
50 ppm of a commerclally available ethylenelvmyl acetate copolymer to gwe a
base XPCT pass of 80# The charactenstlcs of the fuel were:

. This'Sheet Has Been Replaced .-

AR |||




- - | THIS SHEET HAS BEEN |

eet Has Been Replaced: REPLACED
1. R
\\Il\l\\\lll\\\\\ o
FBP | - 366.6°C
CP | | -5C
| | - WAT . -6.2°C
5 Wax (at 10°C below C.P)  1.64%

Compouhds of the invention were treated for XPCT at various treat rates and
when carrying alkyl groups of various numbers of carbon atoms. The results are
‘summarised in Table 3 and Table 4 below.

10
- T Table 3
S n
| | | Tt 16118 | | 20/22
Compound Rate 18/18|18/20| 18/22 22/22
. : . mix mix
(ppm) - -
.R1 . _
CH,N{ N -
"~R2 50 - | 150# | 120# | ww | 500#| 251
| 125 | 150# | w | vw | LTFT| 150 | 20p
_R! 250 | 200# | vw | LTFT | 500# | 15 | W
CHaN o - .
CHyN _R! 50 | - - -] - Jeop)| -
“R2? 125 | - -1 - S I TR
& @ 1 250 | 120#) - | - | - | 20p| -
| CHN , | -t ..
/R1 : : :
CHaNepe 50 | - | - |to0#] w | - | -
125 | - - | vw | so0#| 150%# | -
250 | - - | 350#| 200 | VW -
500 - - | 500#| 15n | 120#| -
25 | - - - - - |uFr
50 | - -} - 1 - |s500#| s00#|
125 - - - | - | 20pn| 20p |
250 | - ; ; - | so0#| 20p




THIS SHEET HAS BEEN

| - | | REPLACED
- _ - -19- o 1 |
| | _R' 2 . . - - | .
CHZ 5 | LTFT |
“R? 50 - - - | - | - |s00#
o 125 - - - - - ] 15u
R? | 250} - - - |- - 15p
CHN.., . R
. .. R1 : 25 . ) B o - . .
H ”
c 2N\Rz 50 - - - - vw -
125 | - - - - |a20p| -
MR 250 | - - - - | 150 -
_R
9H2N\R2 ) - ' 1 '
: ' . /R1 . '
oH | | e
*-- CHaN. e 50 | 120# | 120#| - | 500# | 150# | -
- 125 [ 150#| ww | - | 150 [ vw [ -
- T N/ni - 250 ( 200# | 500#| - | 20p| VW | -
o 2°%~ ’
“R2 _ .
B‘\Nc}'* oH N,R‘ o5 | - - - - | 150#| -
R2” 2 2 “R2 50 - - - - 150# -
R R 135 - . - - | 1208 -
o NCHY CHNI o | 250 | - | - | - | - |s8o#| -
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Table 4
R
Treat .
: : 18-22
Compound Rate] 10 | 12 | 14 | 16 | 18 | nix
(ppm)| '

50 | 150# | 150# | 120# | 80# | LTFT | 120#

125 | 150# | 150# | 350# [ vw | 350# | 120#
250 | 150# | 150# | vw | ww | LTFT | 150#
50 | 100#| - . - | 150# | 100#

125 | so# | 150# | so# | so# | 150# | 120#
250 | so# | 150# | 150# | so# | 3s0#| ww
500 | - | 100#| 100#| so#

The presenee of methyl substituents in the above formulae is indicated by
5 unconnected bond lines.

In the table, a dash means that no measurement was
made. : '
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1. A chemical compound comprising or mcludmg a cyclic ring system, the
compound carrying at least two substituents of the general formula "
-5 below on the ring system
-A-NR1R2 Y

‘where A is an aliphatic hydrocarby! group that is optiohally interrupted by
10 one or more hetero atoms and that is straight chain or branched, and R?
and R are the same or different and each is independently a hydrocarbyl
' group containing 9 to 40 c_arbon atoms optionally interrupted by one or
“more hetero atoms, the substituents being the same or different and the
‘compound optionally being in the form of a salt thereof.
15 - - | |
2. The use of a compound as defined in claim 1 as an additive for improving
the cold flow properties of a crude oil, lubricating -oil or fuel oil.

3. - A composition comprising an admixture of a-major proportion of a crude
20 oil, lubricating oil or fuel oil and a minor proportion of an additive
-comprising a compound as defined in claim 1.

4. A concentrate comprising an admixture of an additive comprising a
: compound as defined in claim 1 and a solvent therefor compatible with a
_ . 25 crude oil, lubricating oil or fuel _oil._

‘ 5. o The invention of any of the preceding clalms wherein A has from 1 to 20
_ - carbon atoms. '

- 30 6. The invention of claim 4 wherem A is a methylene or polymethylene
group

7.  The mventxon of any of the precedmg claims wherein the cyclic nng
~ system is an aromatic nng system

35 _ _
8 The invention of claim 7 wherein the ring system is a benzene ring.
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9. The invention of any of the Preceding claims wheain the- syéfém s

substituted with two only substituents of the 'general formula (1), and A isa
‘methylene group. .

5 10. The mventlon of claim 9 when dependent on claim 8 wherem the

 substituents are in the ortho or meta positions with respect to one another
in the benzene ring.

11. . The invention of any of the preceding c!a:ms wherein each of R1 and Rz is
10 a stratght chain alkyi group

' “ 12. The mvenﬂon of clalm 11 wherem each of R1 and R2 has from 16 to 40
carbon atoms. -

15 13. The mven’non of claim 12 wherein each of Rt and R2 has from 16 t0 24
carbon atoms.

14. - The invention of any of the preceding claims when the use or the
| composition wherein the fuel is a mlddle distillate fuel boiling in the range
20 of11OCt0500C

15.  The invention of claim 14 wherein the additive is present in the fuel ata
“concentration within the range of 25 ppm to 500 ppm weight of active
ingredient per weight of fuel. ' :

-16.  The invention of claim 15 wherein the range is 100 ppm to 200 pph.
17.  The invention of any of the preceding claims when the use, composition
or concentrate wherein the additive is in combination with one or more

30 other additives for improvi_ng the eoid" flow properties of distillate fuels. -

18. | The mventlon of claim 15 wherein the or one of the other additives is a
N N-dlalkylammomum salt of 2-N1,N1-dialkylamidobenzoate.
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