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CLAIMS

What is claimed:

i.

A process for converting high sulfur fuel oils (o petrochemicals, the process comprising:

hydrocracking a high sulfur fuel o1l in an chullated bed or slurry bed fuel 0il hydrocracker
to form a cracked fuel oil effluent;

separating the cracked fuel oil effiuent into a light fraction and a heavy fraction;

hydrocracking the light fraction in a distillate hydrocracker to form a cracked effluent;

separating the cracked effluent into a hydrogen fraction, a light hvdrocarbon fraction, &
light naphtha fraction, and a heavy naphtha fractinn

reforming the heavy naphtha fraction to produce a reformer effluent comprising hydrogen
and at least one of benzene, toluene, and Xylenes;

steamn eracking the light hydrocarbon fraction and/or the light naphtha fraction to produce
a sieam cracker effluent comprising at least one of ethylene, propyiene, benzsne,
toluene, and xyvlenes.

The process of claim 1, further comprising:

gasifving the heavy fraction to produce a syngas comprising carbon monexide and
hydrogen; and

feeding the syngas or hydrogen recovered from the syngas to the fusl oil hydrocracker.

The process of claim 1, further comprising separating the steam cracker effiuent into a

hydrogen fraction, one or more light olefin fractions, one or more aromatic fractions, and

a pyrolvsis gas oil fraction.

The process of claim 3, further comprising feeding the steam cracker effluent hydrogen

raction to the distitlate hydrocracker,

The process of claim 3, further comprising feeding the pyrolysis gas oil fraction to the

tuel oil hydrocracker,

The process of claim 1, further comprising separating the reformer effluent to form a

hydrogen fraction and one or more aromatics fractions.

The process of claim 6, further comprising feeding the reformer effluent hydrogen

fraction to the distillate hydrocracker.
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A system for converting high sulfur fuel oils to petrochemicals, the system comprising:

an ebullated bed or slurry bed fuel ol hydrocracker for hydrocracking a high sulfur fuet
oil to form a cracked fusl otl effluent;

a first separation systems for separating the cracked fuel ofl effluent into a light fraction
and a heavy fraction;

a distillate hydrocracker for hydrocracking the light fraction to form a cracked effluent;

& second separation systern for separating the cracked effluent into a hydrogen fraction, 2
tight hydrocarbon fraction, a light naphtha fraction, and a heavy naphtha fraction;

a catalytic reformer for reforming the heavy naphtha fraction to produce a reformer
effluent comprising hydrogen and at least one of benzene, toluene, and xylenes;

a steam cracker for steam cracking the light hydrocarbon fraction and/or the light naphiha
fraction to produce 3 steam cracker effluent comprising at least one of athyvlene,
propylene, benzene, toluene, and xylenss.

The systemn of claim 8, further comprising:

a gasifier for gasifying the heavy fraction to produce a syngas comprising carbon
monoxide and hydrogen; and

a flow line for feeding the syngas or hydrogen recovered from the syngas to the fuel oil
hydroeracker,

The system of claim 8, further comprising a third separation systemn for separating the

steam cracker effinent into a hydrogen fraction, one or more light olefin fractions, ons or

more aromatic fractions, and a pyrolysis gas oil fraction.

The system of claim 10, further comprising a flow line for feeding the steam cracker

effluent hydrogen fraction to the distillate hydrocracker.

. The system of claim 10, further comprising a flow Hne for feeding the pyrolysis gas oil

fraction to the fuel oil hydrocracker or the distillate hydrocracker or both.

. The system of claim &, further comprising a fourth separation system for separating the

reformer effiuent to form & hydrogen fraction and one or more aromatics fractions.

. The systewn of claim 13, further comprising & flow Hne for feeding the reformer effluent

hydrogen fraction to the distillate hydrocracker.

- The system of claim &, further comprising a scparator for separating the pyrolysis gas oil

fraction into a light pyrolysis gas oil fraction and a heavy pyrolysis gas oil fraction.
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The system of claim 15, further comprising a flow line for feeding the heavy pyrolysis
gas oil fraction to the fuel oil hydrocracker and a flow line for feeding the lght pyrolysis
gas cil fraction to the distillate hydrocracker.
A process for converting high sulfur fuel ils to petrochemicals, the process comprising:
hydrocracking a high sulfur fuel ot in an cbullated bed or slurry bed fuel oil hydrocracker
to form a cracked fuel ol effluent;
separating the cracked fuel oil effluent into a lght fraction and a heavy fraction;
hydrocracking the light fraction in a distillate hydrocracker to form a cracked effluent;
separating the cracked effluent to recover one or more gas fractions comprising hydrogen,
hydrogen sulfide, and/or ammonia, and to recover two or more hydrocarbon fractions,
including a Hght hydrocarbon fraction and a heavy hydrocarbon fraciion;
hydrocracking the heavy hydrocarbon fraction to produce a hydrocracked effiuent
comprising naphtha range and lighter hydrocarbons;
feeding the lght hydrocarbon fraction and the hydrocracked effluent to an ethylens
complex to produce petrochemicals including ethylene, propylens, butadiens,
benzene, toluene, xylenes, and/or methy! tertiary-buty! ether,
The process of ¢laim 17, further comprising:
gasifying the heavy fraction o produce a syngas comprising carbon monoxide and
hydrogen; and
feeding the syngas or hydrogen recoversd from the syngas to the fuel oil
bydrocracker;
The process of claim 17, further comprising feeding the heavy fraction to a delaved
coking unit or a cement plant.
The process of claim 17, wherein the heavy fraction is an IMO compliant uliralow sulfix

fuel ol comprising less than 0.5 wi%% sulfur.

. The process of claim 17, wherein the producing petrochemicals in the ethylens complex

comprises one or more of steam cracking, catalytic cracking, metathesis, etherification,
butadiene extraction, aromatics extraction, and/or disproportionation.

The process of claim 17, wherein the hydroeracking the light fraction in a distillate
hydrocracker to form a cracked effluent comprises:

reacting the light fraction in a first reaction zone containing hydrotreating catalyst;
reacting the first reaction zone effluent in a second resction zone conlaiming an

unsupported tri~metallic catalyst; and
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reacting the second reaction zone effluent in a third reaction zone containing a nitrogen-

tolerant ydrocracking catalyst.

. The process of claim 22, wherein each of the first, second, and third reaction rones are

operated at a temperature in the range from about 340°C to about 430°C, a pressure in the
range from about 150 bara to about 180 bara, and a liguid hourly space velocity in the

range from abowl 0.5 b to sbout 2.5 bl

. The process of claim 17, wherein the hydrocracking the heavy hydrocarbon fraction to

produce a hydrocracked effluent comprising naphtha range and lighter hydrocarbons

comprises:

reacting the heavy hydrocarbon fraction in a reaction zone containing an unsupported tei-
metailic catalyst; and

reacting the reaction zone sffluent in a downsiream reaction rone containing a noble

metal zeolitic catalyst.

. The process of claim 24, wherein each of the resction zone and the downsiream reaction

zone are operated at a teroperature in the range from about 300°C to about 400°C, a
pressure in the range from about 150 bara to sbout 180 bara, and a liquid hourly space
velocity in the range from about 0.5 b o shout 3.0 bl

The process of claim 17, wherein the hydrocracking a high sulfir fuel oil in 2 fusl oil
hydrocracker comprises reacting the high sulfur fuel oil in a reaction zone operated at a
temperature in the range from about 390°C to about 440°C, 3 pressure in the range from
about 170 bara to abowt 193 bara, and a liguid howrly space velocity in the range from
about 0.1 B! to about 0.5 b,

. A system for converting high sulfur fuel oils to petrochemicals, the systemn comprising:

an ebullated bed or sturry bed fue! oil hydrosracker for hydrocracking a high sulfur fuel
oil in to form a cracked fuel oil effluent;

a separator for separating the cracked fuel oil effluent inte a light fraction and a heavy
fraction;

a distillate hydrocracker for hydrocracking the light fraction in to form a cracked effluent;

a separation system for separating the cracked effluent to recover one or more gas
fractions comnprising hydrogen, hydrogen sulfide, and/or ammaonda, and to recover two
or more hydrocarbon fractions, inchuding a light hydrocarbon fraction and a heavy

hydrocarbon fraction;
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a hydrocracker for hydrocracking the heavy hydrocarbon fraction to produse a
hydrocracked effluent corprising naphtha range and lighter hydrocarbons;

an ethylene complex for converting the light hydrocarbon fraction and the hydrocracked
effluent to produce peirochemicals including ethyvlene, propylene, butadiene, benzene,
toluene, xylenes, and/or methy! tertiary-butyi ether,

The system of elaim 27, further comprising:
a gasifier for gasifying the heavy fraction to produce & syngas comprising carbon

menoxide and hydrogen; and

a flow line for feeding the syngas, or hydrogen recovered from the syngas, to the fuel

otl hydrocracker;

28, The sysiem of claim 27, wherein the ethylene complex comprises one or more of a steam

cracker, a catalytic cracker, a metathesis unit, an etherification unit, 8 butadiene exiraction
unit, an aromatics extraciion unit, and/or a disproportionation unii,

The system of claim 27, wherein the distillate bydrocracker comprises:

a first reaction 2one containing hvdroireating catalyst;

a second reaction zoge containing an unsupported tri-metallic catalyst; and

a third reaction zone containing a nitrogen-tolerant hydrocracking catalyst,

The system of claim 27, wherein the hydrocracker for hydrocracking the heavy
wydrocarbon fraction to produce a hydrocracked effluent comprises:

& reaction Zone containing an unsupporied tri-metailic catalyst; and

a downstream reaction zone containing a noble metal zeolitic catabyst,



