WO 2007/011263 1 PCT/RU2006/000376 LIGHT OIL FUEL The

invention relates to oil processing, in particular to the composition of light

oil fuel used for intermediate speed diesel engines in marine propulsion
WOnideh#idae3The inventive light oil fuelimay be produced bas@d eyRU2606/660376

straight-run distillates and residuum as well as on secondary products

and their mixtures. Marine oil fuel is known, which contains 36-42 mass %

of straight distilled residual a5 H3-Q8-F&ELss of straight distilled diesel

fuelThO m2éhmass Ml eakingopasial ah gaialvikeaekingsaatioFdElight oil
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SRR aPRIBI A CRBRS B P LT ISR BRI BROPWRISER S8FMGHhd by
the Thguistitiatiy hight cahfastsraf distilieieuties taBedumtonddmMass Wstillates and

Another ‘9/ e of marine power system fuel is known, with 5-30 mass %
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resiga i Sh 2% BrIAHY BISHEEE60 - 510 C, o

prodtatisehidnielisikréalsing, whichWBnaIESOPG VRGNS distifateA6R: -distilled

51 0,5 254mass % light catalytic cracking gas-oil, 15 - 40 mass % of
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3 20%)_)?1 )igh (up to 40 mass %) contents of hydrotreated diesel fuel and

’pgtralg residual fuel with the high quality fuel limits its use. WO

20078126 21 PGTRUARD G QDARICE e Bratinglduetiihiie: when storing
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gasAuibii@i29pe of marine power system fuel is known, with 5-30 mass % goudron,
up to 25 mass % of long vacuum distillate 260 — 510° C, or products of long visbreaking
residuum and long vacuuwm distillate 260 ~ 510° C, 20 — 25 mass % light catalytic
cracking gas-oil, 15 — 40 mass % of hydrotreated diesel fuel, up to 0.05 mass % pour
point depressant, and up to 100 mass % of straight residual fuel (RU 2155211, C 10 L
1/04, 2000).

High (up to 40 mass %) contents of hydrotreated diesel fuel and straight residual

fuel with the high quality fuel limits its use.



Hydrotreated diesel fuel 19-30 Oil fuel residuum up to 100 (RU 2139912,
C 10 L 1/04, 1/18, 1999) However, such fuel contents do not demonstrate
high stability which results in marine fuel segregation during its transport
WO a0V 4ib1eg; furthermore, this type of fuel contains a high anperurRe2006/600376
hydrotreated diesel fuel and straight residual fuel. The objective of the
invention is to increase fuel stability, expanding its assortment and
incléSsTEF ot dish withige Joliakyimesaptersidadmsh itk Baaiggest to the
inveslistems. Summary Accordingly, there is provided a light oil fuel
containing resijdual fuel, goudron, light catalyst cracking gas-oil, heavy
catalyst c%é%\%ﬁ‘f@”gas-oil differs from availabld 4yb2s by its contents of

straight digggitfoghRmgd Bﬁ@gm@ié&@g@pn visbreaking residuum with the
following combination of components in mass %: Oil fuel residuum 4-10

Goudron 298 GRS B 8RNG Yas-0it 4880 Heavy catalytic
cracking gagdednRated Skaiphicdiesel fuel 8-19qtdgavy oil fraction

visbreaking.[J siguu up to 100 As a solution to this problem, the
disclosure-8 %{? §'f§%r‘l‘é“??ght oil fuel with the TRIBWRY contents, in mass
%: Oil fue{Rt 1101 Boudroni2-1Q /64ght gatalytiocracking gas-oil 10-30
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owever, such fuel contents do not demonstrate high stability which results in

marine fuel segregation during its transport and storing; furthermore, this type of fuel
- contains a high amount of hydrotreated diesel fuel and straight residual fuel.

The objective of the invention is to increase fuel stability, expanding its
assortment and increasing production of high quality fuels to be used in marine energy

systems.

Summary

Accordingiy, there is provided a light oil fuel containing residual fuel, goudron, light
catalyst cracking gas-oil, heavy catalyst cracking gas-oil differs from available types by its
contents of straight diesel fuel and heavy oil fraction visbreaking residuum with the following

combination of components in mass %:

Oil fuel residuurmn 4-10
Goudron 2-10
Light catalytic cracking gas-oil 10-30
Heavy catalytic cracking gas-oil 5-10
Straight diesel fuel 8-10
Heavy oil fraction visbreaking residuum up to 100

As a solution to this problem, the disclosure suggests the light oil fuel with the following

contents, in mass %:

Oil fuel 4-10
Goudron 2-10
Light catalytic cracking gas-oil 16-30
Heavy catalytic cracking gas-oil 5-10
Straight diese! fuel 8-10
Heavy oil fraction visbreaking residuum up to 100

At the same time, in some instances this fuel may contain up to 5 mass % of light coking

gas-0il and 0.02 -0.1 mass % of pour point depressant based on ethylene and vinyl-acetate co-

polymers.



Straight diesel fuel 8-10 Heavy oil fraction visbreaking residuum up to 100
At the same time, in some instances this fuel may contain up to 5 mass %
of light coking gas-oil and 0.02 -0.1 mass % of pour point depressant
Whasu0a2éthylene and vinyl-acetate Go- polymers. WO 200 #@IIVRER B6/00¢376
PCT/RU2006/000376 The specific nature of the proposed technical
solutipn is that in the inyented fuel, straight oil residuum is replaced to the
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propasibiftrele Teecsampositiba mbprapdtedsacmpietiand, qualifilel samples were
preirgnqlégators are listed in Table 2. The data listed in Table 2 shows that the
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The composition of prepared samples and quality indicators are listed in Table 2.
The data listed in Table 2 shows that the proposed fuel samples are in full

compliance with the GOST standards for marine power system fuels.



visbreaking catalyst catalyst diesel fuel coking residuum cracking

cracking fuel gas-oil gas-oil gas-oil IF Setting 10 Minus 16 Minus 30 21 2
point, C 12 13 2 Conditional viscosity, nuns at 80 C, 6.6 1.20" 2.30"
WO 2097/091268.0 2.5 100C 3.4 - - - 16.243.93 1.84 3 KinematidPGIuBEIRB06/060376

malls at 80 C, 50.2 2.7" 14.8" 4.10" 320 60.5 15.7 1000 C 29.7 - - -
122.0 29.0 9.92 4 Mass sulfur share, % 2.6 1.20 2.32 0.75 2.56 1.7 2.0
Coking 12.1 0.02 0.38 0.008 10.2 7.3 0.5 ability % x - at 50C:xx- at20C 12ble 1

PRIOPEROIIBY TH6C CNEIEN PO OHB0D 8Y G HBIHR GrOQNIB ORITHONIOFUEL
LES AND QUALITY

THE PROPOSED LIGHT OIL FU;A
INDICATORS Composition of compo

Sample | Sample 2 Sample 3 Sample 4 Sample 5

, mass % N COMPONENTS

N | Indicator Goudron Light Heavy | Straight | Goudron | Residual | Light
visbreaking | catalyst | catalyst | diesel fuel coking
residuum | cracking | cracking | fuel gas-oil

gas-oil | gas-oil

1 | Setting 10 Minus 16 Minus 30 21 2

point, °C 12 13
2 | Conditional

viscosity,

mm/s

at 80 ° C, 6.6 1.20" 2.30% 1.32% 42.1 8.0 2.5

100°C 34 - - - 16.2 3.93 1.84
3 | Kinematic

viscosity,

mm/s

at80°C, 502 2.7 14.8" 4,10 320 60.5 15.7

100°C 29.7 - - - 122.0 29.0 9.92
4 | Mass suifor

share, % 2.6 1.20 232 0.75 2.56 1.7 2.0

Coking 121 0.02 0.38 0.008 10.2 7.3 0.5

ability %

Xx-atS0°C;xx-at20°C




1 Light catalyst 30 20 10 15 22 cracking as-oil 2 Heavy catalyst 10 155 6

10 cracking gas-oil 3 Straight diesel 10 8 20 15 13 fuel 4 Goudron 52 3

10 2 5 Residual fuel 5104 4 10 6 Light coking 3 - - - 5 gas-oil 7 Pour
WhoaT O 282pressant. Visbreaking Ugto 100 Up to 100 Up t8CDRURE/000376

100 Up to 100 residuum. QUALITY INDICATOR VALUE INDICATORS 1
Ta ?o ditional 3.80 4.62 4.80 4.76 3.71 viscosity, mm/s at 50C, Grad.

cosity 2 Kinematic 27.6 34.1 36.4 35.0 27.0 viscosity 3 Setting point,

COBHBOSIHONCE ARNROPASED. Q0GEIAQIOF2IRS AV BIBseAMIPQUALITY

Stability: INDICATORS
Composition of components, mass %
N | COMPONENTS | Sample1 | Sample2 | Sample3 | Sample4 | Sample 5
I Light catalyst 30 20 10 15 22
: cracking gas-oil
2 Heavy catalyst 16 15 5 6 10
cracking pas-oil
3 Straight diesel 10 8 20 15 13
fuel
4 Goudron 5 2 3 16 2
5 Residual fuel 5 10 4 4 10
6 Light coking 3 - - - 5
gas-oil
7 Pour point 0.1
depressant.
Visbreaking Upto 100 | Upto 100 | Upto 100 | Upto 100 | Up to 100
residuum,
QUALITY INDICATOR VALUE
INDICATORS
1 Conditional 3.80 4.62 4.80 4.76 3.71
viscosity, mm/s
at50°C,
Grad. Viscosity
2 Kinematic 27.6 34.1 36.4 35.0 27.0
viscosity
3 Setting point, ° C -6 +2 +6 -3 -4
4 Sulfur mass 1.90 2.04 2.07 2.05 1.91
share, %
5 Stability:
- stain 1 2 2 2 1
- general 0.02 0.06 0.09 0.05 0.05
residue
with
chemical
aging, %




-stain12221 -general 0.02 0.06 0.09 0.05 0.05 residue with

chemical. aging, % WO 2007/011263 6 PCT/RU2006/000376 PATENT

CLAIMS 1. Light oil fuel containing residual fuel, goudron, light catalyst
WORBEKHG ¢es-oil, heavy catalyst cracking gas-oil differs fronP&RARAI@06/000376

types by its contents of straight diesel fuel and heavy oil fraction

visbreaking residuum with th}g Wﬁﬁg@?gaﬂon of components in

mass %: Oil fuel residuum 4 ou Light catalytic cracking

gas-oil 10-30 Heavy catalytic cracking gas-oil 5-10 Straight diesel fuel

8-10 Heavy oil fraction visbreaking residuum up to 100 2. Light oil fuel

underlGihinoil flitfecsrivaningthevidivaillele symesdny lighscpplesmenidling gas-oil,

clusi fu t0 5 mass cokin ht 0|I fu Iund

hea e B R S e S Tl oF s
diesitidudiendfiqoyrgpbirdctieprasbamak basedidmethyizgheéharfdl inyha cetalténation of

Com%%%g{}{gﬁr%ggs%e amount of 0.02 - 0.1 mass %.

Oil fuel residuum 4-10
Goudron 2-10
Light catalytic eracking gas-oil 10-30
Heavy catalytic cracking gas-oil 5-10
Straight diesel fuel 8-10

Heavy oil fraction visbreaking residuum  up to 100
2. Light oil fuel under Claim 1 differs from other available types by its
supplemental inclusion of up to 5 mass % of light coking gas-oil.
3. Light oil fuel under Claims 1 or 2 differs from other available types by its

supplemental inclusion of pour point depressant based on ethylene and vinyl-acetate

copolymers, in the amount of .02 — 0.1 mass %.



