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ethe{s such as octyIV|n¥I ether and Iauryl pol ymers are forned
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the preparation of the polynmers is carried out conpounds which have no

| ong hydrocarbon 120 by polynerization followed by an after-
chgins but in which there are.palar graups treat

be taken that in the there may be nenti oned nononers containi ng
after-treatnment at |east part of the polar carboxyl groups, such as
acrylic acid *and 60 gr oups originally present in the polyner are [4
mal ei ¢ aci d; nononer's contai ni ng' car boxylic mai nt ai ned as such.
anhydr| de gr oups such as mal ei c anhycirllsqgga 125, \ The nol exul ar
wei ght of the puuyucua that—mononers L,JIILd.IIII ng hydroxyt—groups SUTIT 4s
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: e inventign. i 1]{?8% vacuum distillation ican
! ongy hydr ocar Q%E’xamplesw t'h oil, and 18%,w of a heavy gas oil obtam(c.i.{cjfl

. Q‘ Thirteen polymers and two mixtures of 2 catalyt1c cracking process.

Ly polymers according to the invention were used

- in different concentrations in the following Fuel H

60 eleven fuels. A residual fuel with a maximum pour point

At least 75%w (per cent by weight) of the of 32° C. and a kinematic viscosity of 38 cS

the waxes present in the fuels A—K had a at 60° C. and a wax content of 14.2%,w, con-
melting point above 35° C. and a boiling point  sisting of a residue obtained in the atmospheric 120
above 350° C. distillation of a North African crude oil.
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honmopol ymers of al kyl vinyl ethers; In general it wll be

sufficient to incorporate copol ymers of alkylvinyl ethers ampbng a
single polyner in the wax-containing fuels. 35 thenselves:;

If desired, two or nore polyners may be 100 copolyrrers of

nono-ol efins anong them applied. sel ves; '

Al t hough any pol yners which may be copol ymer s of rmonool efi rfi cald y
unsaturated regarded as having been obtained by the poI y- (#0

nonocar box%l ic acids with alkyl est e{f‘h% meri zation nool efinically
unsat urate monol efinicall Vi ‘unsat f Pd aliphatic rmno- conpounds of

whi ch at | @adtl. a part conS| st s of 105 other Graﬂ’dk)mfeyiow& @fab&ftire at which
nmonool ef i ni g}% lg pelawithy som %ﬁc theywaxy mixture stilofpwh, \isbe pouppoigtnhydr i des
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of nonool efikcal | y unsaturated at Y ?l yfrocarbon -
chain 50 aM d:séuabfuelrmﬂlaohae:fmmnmtb tur’tBla'spmﬂ:Taﬂdx het ero- - |n the part of ;
t he nol éﬁu %,”(feﬁ Véﬁ‘af“i b‘FFP*l*HE: ergentgaestatefl iy | est er s

of nono- 3 a1re§v1v eﬁ)@t es (%sv%dé%mdﬁates byt ox‘!vr%‘:{%l §0a| | y
unsat ur at eeracking b at feSidudIbRGEI mtris &Hﬁliegs&éégbé ad¥tlod pALL €, :
hono- mhgtiq d;st:élmogl of a North Afncan crude the vanous polymers ~ pol yner of n-ei cosyl _

acryl at & @:honop mer‘)éthetmgy may be
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in parti cuteat off beforo dhefsolid pnirt |1.<yobltuilﬁﬁi,t1hll‘ Qe EhidRHESOL COEdIREX

hormopol ymer of n-oct adecyl vi nyl ether, and - As exarrpl es of poI ymers -
with long hydro- a honopol ymer of n-eicosylvinyl ether. - carbon chains -
obtained by after-treatnent of (c) Gopolyners -of monoolefinically un-:

65 the pol ymerization product of nonool efinic- -saturated nonocarboxylic
aci ds or hydroxy 130. ' ' :

1, 154,966 . al kyl .esters.of .nonool efinically unsaturated Fuel A o
65 nonocar boxyl i e aC| ds-with al'kyl esters of = A residual fuel with a
naxi mum pour poi nt -monool efinically unsaturated ali phatic nono- of
32[err] C and a kinematic viscosity of 35 cS - carboxylic aci-ds, which

esters have a Iong at 50[err]C., consisting of 49%w of a residue 5 :
hydrocarbon chain in the part of the nolecule -obtained in the atnospheric :
distillation of a . ° derived fromthe alcohol; in particular, these Wst *
African crude oil and 51 per cent by 70 . copolymers are a copol ymer of -
met hacrylic weight of -a hydrocarbon oil distillate. This



acid with n-eicosyl nethacrylate, and a co- fuel contained 10%v of wax.
pol ymer of [err]-hydroxyethyl nmethacrylate with 10 n-eicosyl nethacrylate.

Fuel B (d) Copolyners of ummno-olefins with di- A residual fuel
wi th a maxi mnum pour poi nt al kyl esters of nonool efinically unsaturated
of 8 C. and a kinematic viscosity of 103 ¢S 75 al i phati c dicarboxylic

aci ds, whirch €sters have at 50[err] C., consisting of 84%wv of a residue
Iongfhydrocarbon chains in the parts of the obtained in the atnospheric
distillation of a 15 nolecule derived :;gnithe al cohol; in par- Mddle
East crude_qil, _and 16%w of a hydro- PCular a. CODOI yner of et hyf ene
with di-n-- . carbon oil distillate. This fuel contained 6%w oct adecyl

mal eat e. of wax.

80 «(e) Copolynmers of nono-olefins wth anhydri des of -
nDnooIefLQically unsaturated Fuel C. 20 aliphatic di carboxyl i c aC|ds

whi ch copol yners A residual fuel with a maxi mnum pour point .. have been
after-treated with a primary alkyl- of 26[err] C and a kinematic
viscosity of 14 cS . am ne having.a | ong hydrocarbon chain; in at
50[err] C., conS|st|ng of 60%v of a residue. particul ar a copol yner of
ethylene with obtained in the atnospheric distillation-of 'a 85 mal ei c
anhydri de, which copolyner has been North African crude oil, and 40%w of
a 25 after-treated with n- octadecylanine hydr ocar bon 0|I distilalte.
Thi s fuel: contai ned ' (f) Copolynmers of vinyl esters of saturated

10. 5%w of wax. nonocar boxylic acids, which esters, at |east

partly, have a | ong hydrocarbon chain in the Fuel D. part of the'

mol ecul e derived fromthe acid; A distillate fuel with a pour point of
38[err] C. 90 30 in particular a copolynmer of vinyl esters of and a

ki nematic viscosity of 25 ¢S at 50[err] C., hydr ogenat ed' r apeseed oi
fatty aci ds. obtained as a flashed distillate in flashing an The
concentration in which the polyners atnospheric residue of a North African
crude can be applied may vary between wide limts, oil. This fuel
contaai ned 13%v of wax. dependent on the nature, structure and nole- 35
cul ar wei ght of the polynmer to be used, the Fuel E T

95  nature and quantity of the waxes present in. A residual fuel with
a maxi mum pour poi nt the fuel and the pour-point depressing effect . of
29[err] C., a kinematic viscosity of 144 cS at desired. In sone cases a
quantity-as small as 60[err] C. and a wax content of 7.4%v, consist- .
0.001 per cént by weight calculated ‘on the 'ing of a residue obtained in

t he atnospheric 40 fuel conposition will be sufficient for obtain-
distillation of a West African crude oil. 100 ing the desired pour
point. In nost cases a quantity of 2.0 per cent by weight is anply
Fuel .F. sufficient. It is preferable to incorporate-in the A

resi dual fuel with a .nmaxi mum pour point. “ fuel 0.01 to 0.5 per cent by
wei ght of the of 26[err] 'C., a kinematic viscosity of 95 cS at -45

pol ymers. - - 60[err] C. and a wax content
of 10. 4%, con- The present fuel conpositions may, in_addi- sisting
of a residue obtained in the atnospheric 105 tion to the polynmers with
a pour-point distillation of a Mddle East crude oil. depressi ng
effect, contain small quantities of ot her conpounds which are generally
added to- Fuel G 50 fuels of this type. Exanples of such com - A
resi dual fuel with a maxi mum pour point ~ pounds are, -anpbng ot hers,
anti-oxidants, anti- of 26[err] C., a kinematic viscosity of 36 cS at
corrasion additives, metal deactivators and 100[err] C and a wax
content of 12.5%w, con- additives for preventing filter clogging and
sisting of 82%w of a residue obtained at enul si on formation.

thermal cracking of a residue obtained in the 55 The invention is
illustrated by the follow vacuumdistillation of a North African crude

i ng exanpl es. oil, and 18%w of a heavy gas
oil obtained in Thirteen pol yners and two nixtures of a catalytic
cracki ng process. 115




pol ymers according to the invention were used in different
concentrations in the followwng Fuel H 60 eleven fuels.

A residual fuel with a paxioum pour point Al | east 75%w (per cent by
wei ght) of the of 32[err] C and a kinematic viscosity of 38 cS t he
waxes .present in the fuels A-K had a at 60[err] C and a wax content of
14. 2%v, con- nmelting point above 35[err] C. and a boiling pdint.
sisting of a residue obtained in the atnospheric 120 \%—bove 350[err] C.
distillatipn of a North Afrl can Cru??sﬂsk

1, 154, 96 6———Fuel—- , _ — ot-her ¥,or ds,
the | owest t enperat ure at which A residual fuel with a maxi PEABLEPOUT
poi nt the waxy mxture still flows, is the pour point. of 38[err] C,

a kiner SCOSI Ol 46 CS at __The pour. point 15 obtai !
3[err] . glfuf: SO[rerl C.l.and .a wax rgntemp of 18 5%y, % mm%{no i cﬂg

t enper at ure of d&ﬁ:eﬂ;ﬁhbﬂjoﬂjo'lnnt. 5 sisting of a fesidue obt ained in ﬁﬁ'e

at nosphgri c \'\GQROIYM| on of a WestAAfrican cfude oil. Bll. Maxi nmun pour
2:)' gt Loqul SJ\OfJﬂ Pe§ 0,20 0.08 0.04 0.02 0.01 | 0.20 0.08 0.04 0.02 0.01

The fue n-CsndeéMyldehmoiOM rr% C. while be| ng A residual fuel Wth a
maxi murn) BEen Bbi 7300 i rred, #% tffen FourBd ol altestdtubt alll isS4p
of 32[erfg ﬁ}cnﬁl BapBtic Vviscosity of 48 ¢S at|{ cooled down to -20[err]:
C. Subslkd, ek, \molak Bio 13, S50 err] C and a wax cpntent of 14.7%w, con]
sanpl e Mnhe%ﬂ,@@l to 46{err]{ G6 wi #hou?? be?ng 12 | si&ti by of8 a Mesi due _
[ stirred, and the ppur point is further deter-

obt ai ned_ j.n heric
distiII b ’%ﬁ“ﬁg‘% e Eajst o1 usle OM. 18 M edl i ngt heg sane way asg

nmention d under f or
fuel s OF 1! /@sam?@a ? ploi nt t hus deter- 45 Fuel K.
m ned iyE e%“&ﬁ?“ PRUr RO Nfg in g A gesigpal Juel with a

maxi munj pour of nt th|s seC|f|cat|on 15 of 3p[err] C., a kinemati¢
vi scosi tﬁ;‘hsdtoxsmﬁylb@aat he results of the expprinents are stated i
50[ err] 1313 oRRH%‘%onte 14 2%y con- the| t gbl e bel g, - whi ch

i ndi cat mol%m Now many sf sting of a residue optained in the therma
degr ees xﬁ‘eliht:ﬂyljtfaaﬁﬁl-CQe pour} point or maxi- 50 -} cracking of a residpe
obt ai nednmcwhecmomﬂ mum fpour pgint_js depressg ged'ti on of
spheri c| B} el egto 0 on of a No%t #an crude he vaﬁou pol yners. | 20
oi | . n-C,, acrylate homopolymer,
depr essj Ma =023,90e pour

poi nt of bt a| n
ing thefg “%Ah%r?ga ¢Cor d

—

: Table | shows the
The $our poi2it ¥f fhe vakious fudls Was
d by incorporat - determ ned as follows

i Nng toggd he invgn- 1255 15 9 9
tion. . Pour point for| fuels of type D For conpari son '
nmor eove n-Cﬁem@mhsohmmisms The fuel is heated to 4(]3Jserr] C wi t hput
bei ng na“?lé?at ed type but haw??g no unbranchged 25

_ t|rred in a test
saturated hydrocay bon side chains of a

t ube an EUVE RQtheLRHo .
ogn, aftzr every93[err]] Cdrtdh in 18 ‘carbpn

| east ™0 44[err] C

at ons were i hcor por d in |t hese 60 tenperatfure, the test tube i}
careful eé"ﬁ,g, If fudls. The figures of Table | show that a
sl ant. =tm;qoerature ’at ich tfe test 21the pour poiegt of tée fuelp is

not deptressed tube can jbe held horizontal fof 5 seconds by these
pol yrrer mcmde lgl Tpalginic he axy mass starting to flowis Table Il shows.
the i nf]L&Ce Mﬁl_y%opour cal iged the soI id p| nt. dihe | onest

t enper al-s




read off before the solid point is obtained, in ner mxtures according to

the invention. 1, 154, 966 7
8 ; die 5l Q5.5
TABLE Type of fuel
Depression of the concentration of t he pol yner,
A ' B type of % pol yme :
0.20,0.08 0.04 0.02 0.01 020 0.08 0.04 0.02 001 n-[err] (g/
methacryl ate homo- pol ymer, M = 30, obip4966 42 42 33 159 9
15 ~ 15 I_15 15 6 n[err] met hacryl ate copolynmer, nolar ratio 1:1, M
30__000 C 36 33 27 27 12 - 18 18 18
18 ' 9 [er_r] net hacrgcl ate honp- --po-l ém:erT..l\/h. =30-000 27 27
24" 18 pourfpint °C. 9 9 9 9 [err] nethacrylate
cop@il yneLS— ot ar ratto 27 I I, W ="1,200, 000" 253618
6 = 18 ¢ 18 9 {err] -hydroxy et hylb[err] net hacryl ate
Cop0| yn‘er_ mlar ratio. 310 . .
18 :z, 18 Q20 oad8 h&@&ym‘)% 80l o) p@ﬂrp-o&etm%r yOé??e @d}jo] P83 | Qmaro-_ﬂ%ltl 0
3: 1Q 4z 39 7 _ I8~ 18 18 ‘
C 12 12 6 | 27 27 24 21 18. 15 12 6
18 18 9 124 24 24 18 18 15 T 12 -9
3 30 27 18 6 21 21 18 18 18 - 15 9 6
6 366 27 21
12 9 30 27 21
2 6 % 30 21
33 24 18 15 12
12 24 12
18 9 15 15
15 24 18
12 6




[err] acrylate homopol yner, M1 = 23,900 45
21 12 2 21 12 J[err] acrylate honopol yner, M =
23,700 , ! 24 18 12 15
9 9 [err] vinyl ether honopol yner, M = 2150
33 12 6 [err] vinyl ether
honmopol ynmer, Mh = 7600 27 *
12 6 ethylene/di-n-[err] naleate copol ynmer nol ﬂ.ratlo 1:1, M =
10,000 _10 _ _ 30 L1456 21 27 |
24 ethylene/[err] maleinic acidimde copolyner, molar ratio 1:1 NHB;
10, 000 15 21 e
1, 154, 966 —— e 0 P OtH—po-At—fetdlmi C
D ' anofﬁalo 08 0.04 0 02 0.01 0 20 0 08 0 04 0. OEM%ﬂGIQQ&&,Q 005:
0. 0025 [UOTOUT TIZ 6 2z 217 2 21
18 Is 1 °°’t‘h°§n'f,"}“ er‘,hz 18 A18 9 | | 24 { 3
24 1.6 of A,w 15 12 | 23 -3 27 .
21 21| -polynger - 8 - 19 20 00_@50 04 0(@ 001 0620 0.08 004 00260 01
36 21 copagmer ofvmyl esters of : o
hydrogenated rapeseed oil fatty
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