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Search query (2): [SP]: 1. a process for the hydrotreatment of a feed obtained from renewable sources to produce paraffinic hydrocarbons which is
carried out in the presence of hydrogen in a fixed bed reactor having a plurality of catalytic zones disposed in series and each catalytic zone comprising
at least one hydrotreatment catalyst, said process comprising: a) dividing a liquid feed stream f into a plurality of different part-streams of liquid feed,
f1l to fn, respectively, wherein the number of part-streams of liquid feed is equal to the number of catalytic zones n in said fixed bed reactor, z1 to zn,
respectively, and n is a whole number in the range of 2 to 10b) injecting a first part-stream of liquid feed f1 into a first catalytic zone z1, and injecting a
second part-stream of liquid feed f2 into a second catalytic zone z2 and so on if n is greater than 2c) hydrotreating each part-stream, f1 to fn, in each
catalytic zone, z1 to zn, respectively, in the presence of hydrogen at a temperature in the range of 180 degrees centigrade to 400 degrees centigrade,
at a pressure in the range of 0.1 mpa to 15 mpa, at an hourly space velocity in the range of 0.1 h-1 to 10 h-1, and with a ratio of flow rate of hydrogen
to flow rate of liquid feed in the range of 150 to 1500 nm3/m3 to produce at least one effluent containing paraffinic hydrocarbons discharged from said
reactor, wherein the mass flow rate of hydrogen sent to the first catalytic zone z1 represents more than 80 percent by weight of the total mass flow rate
of hydrogen used in the hydrotreatment process, hydrotreated product and hydrogen-containing gas are discharged from each catalytic zone, and,
except for the nth catalytic zone, the hydrotreated product and hydrogen-containing gas from each catalytic zone are introduced into the next catalytic
zone in the series, and the hydrotreated product and hydrogen-containing gas from the nth catalytic zone form said at least one effluent discharged
from said reactord) separating said effluent from c) in at least one separation step in order to separate at least one gaseous fraction containing
hydrogen and at least one liquid fraction containing paraffinic hydrocarbonse) dividing at least a portion of said at least one liquid fraction containing
paraffinic hydrocarbons from d) into a plurality of liquid recycle streams, rl1 to rin, and recycling a first liquid recycle stream rl1 to the first catalytic zone
z1, and recycling a second liquid recycle stream rl2 to the second catalytic zone z2 and so on if n is greater than 2 andf) optionally dividing at least a
portion of said gaseous fraction containing hydrogen from d) into a plurality of gaseous recycle streams, rgl to rgn, and optionally recycling a first
gaseous recycle stream rgl to the first catalytic zone z1, and optionally recycling a second gaseous recycle stream rg2 to the second catalytic zone z2
and so on if n is greater than 2wherein each of the catalytic zones has a local recycle ratio which is defined as the weight ratio between (i) the total
weight of the liquid recycle stream introduced to the catalytic zone plus any the liquid recycle streams introduced into any previous catalytic zone in the
series, if present, and (ii) the part-stream of liquid feed introduced into the catalytic zone, and wherein said local recycle ratio of each catalytic zone is 0
to 2wherein the first catalytic zone of the series receives a liquid diluting stream and optionally a gaseous diluting stream, wherein the optional gaseous
diluting stream is the first gaseous recycle stream from f)wherein each of the other catalytic zones, z2 to zn, in the series receives liquid and gaseous
diluting streams, wherein said liquid diluting streams are: (1) the part-stream(s) of liquid feed streams introduced into each of the previous catalytic
zones in the series, if present, (2) the liquid recycle streams from e) introduced into each of the previous catalytic zones in the series, if present, and
(3) the liquid recycle stream from e) introduced into the catalytic zone, and said gaseous diluting streams are: (4) the hydrogen-containing gas
discharged from the previous catalytic zone in the series, if present, (5) the optional gaseous recycle streams from f) introduced into each of the
previous catalytic zones in the series, if present, and (6) the optional gaseous recycle stream from f) introduced into the catalytic zone andwherein each
of the catalytic zones has a local dilution ratio defined as the weight ratio between (i) the total quantity of liquid and gaseous diluting streams
introduced into the catalytic zone and (ii) the part-stream of liquid feed introduced into the catalytic zone, and wherein said local dilution ratio of each
catalytic zone is 0 to less than 4.2. the process according to claim 1, wherein the liquid feed obtained from renewable sources is selected from vegetable
oils, oils from algae or algal oils, fish oils, spent cooking oils, and fats of vegetable or animal origin, and mixtures thereof, and comprises triglycerides,
free fatty acids, and/or esters.3. the process according to claim 1, wherein the mass flow rate of hydrogen sent to the first catalytic zone z1 represents
more than 90 percent by weight of the total mass flow rate of hydrogen used in the hydrotreatment process.4. the process according to claim 3, wherein
100 percent by weight of the total mass flow of hydrogen used in the hydrotreatment process is sent to the first catalytic zone z1.5. the process
according to claim 1, wherein the local recycle ratio of each of the catalytic zones is 0 to 1.7.6. the process according to claim 3, wherein the local recycle
ratio of each of the catalytic zones is 0 to 1.5.7. the process according to claim 1, wherein said hydrotreatment catalyst in each catalytic zone comprises
at least one metal from group viii selected from nickel and cobalt, used alone or as a mixture, optionally in association with at least one metal from
group vib selected from molybdenum and tungsten, used alone or as a mixture, and a support selected from the group formed by alumina, silica,
silica-aluminas, magnesia, clays and mixtures thereof.8. the process according to claim 1, wherein separation d) is carried out in a high temperature
high pressure separator and wherein said effluent from c) is separated into a gaseous fraction comprising hydrogen, co, co2, h2s, light gases, water,
and at least some paraffinic hydrocarbons and a liquid fraction containing paraffinic hydrocarbons, wherein said gaseous fraction is then sent to a low
temperature high pressure separator to separate said gaseous fraction into a further gaseous fraction comprising hydrogen, co, co2, h2s, light gases
and water and a further liquid fraction containing paraffinic hydrocarbons.9. the process according to claim 1, wherein separation d) is carried out in two
separation steps, the first separation step being carried out in a low temperature high pressure separator, followed by a second separation step for
separation of at least a portion of water formed during hydrodeoxygenation reactions occurring in said hydrotreatment process.10. the process according
to claim 1, wherein said gaseous fraction separated in separation d) is recycled to c).11. the process according to claim 1, further comprising subjecting
at least a portion of the liquid fraction containing paraffinic hydrocarbons obtained from separation d) to hydroisomerization in the presence of a
hydroisomerization catalyst to produce a hydroisomerization effluent.12. the process according to claim 11, wherein said hydroisomerization is
performed at a temperature in the range of 150 degrees centigrade to 500 degrees centigrade, at a pressure in the range of 1 mpa to 10 mpa, at an
hourly space velocity in the range of 0.1 h-1 to 10-1, and at a hydrogen flow rate such that the volume ratio of hydrogen/hydrocarbons is in the range
of 70 to 1000 nm3/m3 of feed.13. the process according to claim 11, wherein the hydroisomerization catalyst comprises: (a) at least one metal from
group viii selected from platinum activated in its reduced form, palladium activated in its reduced form, nickel in its sulphide form, and cobalt in its
sulphide form, and/or (b) at least one metal from group vib selected from molybdenum and tungsten, and at least one molecular sieve or amorphous
mineral support.14. the process according to claim 11, further comprising subjecting the hydroisomerization effluent to at least one separation step and
at least one step for fractionation in order to obtain a gaseous cut, a gasoline cut and at least one middle distillates cut containing kerosene and/or
diesel.15. the process according to claim 1, wherein at least a portion of said gaseous fraction containing hydrogen from d) is divided into a plurality of
gaseous recycle streams, rgl to rgn, and a first liquid gaseous recycle stream rgl is recycled to the first catalytic zone z1, and a second gaseous recycle
stream rg2 is recycled to the second catalytic zone z2 and so on if n is greater than 2.16. the process according to claim 1, wherein the local dilution
ratio of each of the catalytic zones is 0 to 3.8.17. the process according to claim 1, wherein the local dilution ratio of each of the catalytic zones is 0 to
3.5.18. the process according to claim 1, wherein the local dilution ratio of each of the catalytic zones is 0 t
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Title: PROCESS FOR THE HYDROTREATMENT OF RENEWABLE MATERIALS, WITH AN OPTIMIZED GAS RECYCLE

Abstract: A process for the hydrotreatment of a feed obtained from renewable sources in which the total stream of feed F is
divided into a number of different part-streams of feed F1 to Fn equal to the number of catalytic zones n, where nis 1 to 10. The
mass flow rate of hydrogen sent to the first catalytic zone represents more than 80 percent by weight of the total mass flow rate
of hydrogen used. The effluent from the reactor outlet undergoes at least one separation step. A portion of the liquid fraction is
recycled to the catalytic zones in a manner such that the local recycle ratio for each of the beds is 2 or less, and the local dilution
ratio over each of the beds is less than 4.
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2) Family number: 29954255 (US2004028579A)
Title: MULTIPLE BED DOWNFLOW REACTOR

Abstract: The invention relates to a multiple bed downflow reactor comprising vertically spaced apart reaction beds (2a, 2b),
preferably beds of catalyst particles, and, between adjacent beds, a mixing device (5) for mixing fluids, the mixing device (5)
comprising:(i) a substantially horizontal collection tray (6),(ii) a swirl chamber (7) for mixing liquid arranged below the collection
tray (6), having an upper end part that is in direct fluid communication with the upper surface (9) of the collection tray (6) and an
outlet opening (10) at its lower end, and(iii) a substantially horizontal distribution tray (13) located below the swirl chamber (7),
which distribution tray (13) is provided with a plurality of openings or downcomers (14) for downward flow of liquid and gas,in
which reactor each reaction bed rests upon a support tray (6) provided with a central opening (25) and which reactor further
comprises open-ended pipes (23) extending through each central opening (25) such that a vertical chute (24) is formed from the
reaction bed (2a) above the mixing device (5) to the reaction bed (2b) below the mixing device (5), wherein the swirl chamber (7)
of the mixing device (5) is arranged around the open-ended pipe (23). The invention further relates to the use of such a reactor in
hydrocarbon processing.
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Title: PROCESS FOR THE MANUFACTURE OF DIESEL RANGE HYDROCARBONS

Abstract: The invention relates to a process for the manufacture of diesel range hydrocarbons wherein a feed is hydrotreated in
a hydrotreating step and isomerised in an isomerisation step, and a feed comprising fresh feed containing more than 5 wt percent
of free fatty acids and at least one diluting agent is hydrotreated at a reaction temperature of 200-400 degrees centigrade, in a
hydrotreating reactor in the presence of catalyst, and the ratio of the diluting agent/fresh feed is 5-30:1.
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KP KR KZ LA LC LI LK LR LS LT LU LV LY MA MC MD MG MK ML MN MR MW MX MZ NA NE NG NI NL NO NZ OM
PG PH PL PT RO RS RU SC SD SESG SISKSLSMSNSYSZTD TG TITMTN TR TT TZ UA UG US UZ VC VN
YU ZA ZM ZW

US20050695853P 20050705
US20060477922 20060630
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4) Family number: 43046894 (US2009082606A)

Title: PRODUCTION OF DIESEL FUEL FROM BIORENEWABLE FEEDSTOCKS

Abstract: A process has been developed for producing diesel boiling range fuel from renewable feedstocks such as plant oils,
animal fats and oils, and greases. The process involves treating a renewable feedstock by hydrogenating and deoxygenating to
provide a diesel boiling range fuel hydrocarbon product. If desired, the hydrocarbon product can be isomerized to improve cold
flow properties. A portion of the hydrocarbon product is recycled to the treatment zone to increase the hydrogen solubility of the
reaction mixture.

Classifications:

International (zpc 8-9): C07C1/00 C07C1/20 C07C1/22 C07C4/00
C10G21/28 C10G3/00 C10G45/00 C10G49/00 (Advanced/Invention); 28—
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DE DK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID IE IL IN IS IT JP
KE KG KM KN KP KR KZ LA LC LI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY MZ
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TN TR TT TZ UA UG US UZ VC VN ZA ZM ZW

5) Family number: 44149938 (US2009318737A)
Title: PRODUCTION OF PARAFFINIC FUEL FROM RENEWABLE FEEDSTOCKS

Abstract: A process has been developed for producing fuel from renewable feedstocks such as plant and animal oils and
greases. The process involves treating a first portion of a renewable feedstock by hydrogenating and deoxygenating in a first
reaction zone and a second portion of a renewable feedstock by hydrogenating and deoxygenating in a second reaction zone to
provide a diesel boiling point range fuel hydrocarbon product. If desired, the hydrocarbon product can be isomerized to improve
cold flow properties. A portion of the hydrocarbon product is recycled to the first reaction zone to increase the hydrogen solubility
of the reaction mixture.

Classifications:

International (apc 8-9): C07C1/00 C07C1/22 C07C5/00 C10G3/00
C10G45/02 C10G45/04 C10G51/04 C10L1/30 (Advanced/Invention); s
C07C5/00 C10G45/02 C10G51/00 C10L1/10 (Core/Invention) =9
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C10G2400/04 C10G2400/08 Y02P30/20 I+
European: C10G3/00 C10G45/04 M10G300/10B2 M10G300/10B4

US: 585/240 585/251 585/251S 585/253 585/253P 585/265 585/331

585/733
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Publication number Publication date Application number Application date
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Probable Assignee: UOP LLC

Assignee(s): (std): FREY STANLEY J ; LUEBKE CHARLES P ; UOP LLC

Inventor(s): (std): FREY STANLEY J ; LUEBKE CHARLES P

Agent(s): HONEYWELL/UOP,PATENT SERVICES; HONEYWELL UOP PATENT SERVICES; MARYANN; UOP LLC

Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B BR BW BY BZCACFCGCHCICMCNCOCRCUCYCZ
DE DK DM DO DZ EC EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID IE IL IN IS IT JP
KE KG KM KN KP KR KZ LA LC LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR MT MW MX MY MZ NA
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6) Family number: 44166643 (US2011166405A)
Title: PROCESS FOR PRODUCING PARAFFINIC HYDROCARBONS

Abstract: A process for producing paraffinic hydrocarbons from a feedstock comprising triglycerides, diglycerides,
monoglycerides and/or fatty acids, the process comprising the following steps: (a) hydrode oxygenating the triglycerides,
diglycerides, monoglycerides and/or fatty acids in the feedstock by contacting hydrogen and the feedstock with a hydrogenation
catalyst at a temperature in the range of from 250 to 380 degrees centigrade and a total pressure in the range of from 20 to 160
bar (absolute), to obtain an effluent comprising paraffinic hydrocarbons and water; (b) separating a liquid stream rich in paraffinic
hydrocarbons from the effluent obtained in step (a); and (c) hydroisomerising the paraffinic hydrocarbons in the liquid stream rich
in paraffinic hydrocarbons by contacting hydrogen and the liquid stream with a hydroprocessing catalyst comprising sulphided Ni
and sulphided W or Mo as hydrogenation components on a carrier comprising amorphous silica-alumina and/or a zeolitic
compound at a temperature in the range of from 280 to 450 degrees centigrade and a total pressure in the range of from 20 to
160 bar (absolute).

Classifications:
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7) Family number: 46784498 (US2010242349A)
Title: PROCESS FOR THE CONTINUOUS HYDROGENATION OF TRIGLYCERIDE CONTAINING RAW MATERIALS

Abstract: Process for the continuous hydrogenation of triglyceride containing raw materials in a fixed bed reactor system having
several catalyst beds arranged in series and comprising hydrogenation catalyst. The raw material feed, hydrogen containing gas
and diluting agent are passed together through the catalyst beds at hydrogenation conditions. The raw material feed stream as
well as the stream of hydrogen containing gas are divided into an equal number of different partial streams. These are each
passed to one catalyst bed in such a manner that the weight ratio of diluting agent to raw material feed is essentially the same at
the entrance of all catalyst beds and does not exceed 4:1. The claimed process is preferably conducted at low temperatures and
allows the utilization of existing units due to the low recycle ratio. Further, a sufficient excess of hydrogen is used so that no
valuable product is lost through decarb-reactions.

Classifications:
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Title: GAS AND LIQUI

D PHASE HYDROPROCESSING FOR BIOCOMPONENT FEEDSTOCKS

Abstract: Diesel fuel is produced from a feedstock that is at least partially biocomponent in origin. A feedstock is treated in a

reactor including one o

r more hydrotreating zones having a continuous gas phase. The liquid effluent from the hydrotreating

zones is then hydroprocessed in a hydroprocessing zone having a continuous liquid phase, such as a hydroprocessing zone in the
same reactor. The hydroprocessing zone can be operated under effective catalytic dewaxing conditions.
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9) Family number: 50760504 (US2012059209A)

Title: PROCESS FOR THE CONTINUOUS HYDROGENATION OF TRIGLYCERIDE CONTAINING RAW MATERIALS USING A NICKEL
AND MOLYBDENUM-BASED CATALYST

Abstract: Process for the continuous hydrogenation of triglyceride containing raw materials in a fixed bed reactor system having
several catalyst beds arranged in series and comprising at least e hydrogenation catalyst comprising an active phase constituted
by a nickel and molybdenum element. The raw material feed, hydrogen containing gas and diluting agent are passed together
through the catalyst beds at hydrogenation conditions. The raw material feed stream as well as the stream of hydrogen containing
gas are divided into an equal number of different partial streams. These are each passed to one catalyst bed in such a manner
that the weight ratio of diluting agent to raw material feed is essentially the same at the entrance of all catalyst beds and does not
exceed 4:1. The claimed process is preferably conducted at low temperatures and allows the utilization of existing units due to the
low recycle ratio.
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Title: PRODUCTION OF PARAFFINIC FUELS FROM RENEWABLE MATERIALS USING A CONTINUOUS HYDROTREATMENT PROCESS

Abstract: The invention concerns a process for hydrotreating a feed originating from renewable sources such as vegetable oils to
produce paraffinic hydrocarbons in the presence of hydrogen in excess over the theoretical hydrogen consumption and under
hydrotreatment conditions in a fixed bed reactor having a plurality of catalytic zones disposed in series and comprising a
hydrotreatment catalyst. The total feed flow is divided into a certain number of different part flows equal to the number of
catalytic zones in the reactor; the various part flows are injected into the successive catalytic zones in increasing proportions to
produce an effluent comprising paraffinic hydrocarbons. The effluent undergoes a separation step in order to separate a gas
fraction and a liquid fraction containing the paraffinic hydrocarbons. At least a portion of said liquid fraction is recycled to the first
catalytic zone so that the weight ratio between said recycle and the part flow introduced into the first catalytic zone is 10 or more.
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11) Family number: 51509644 (US2012184792A)
Title: METHOD AND ARRANGEMENT FOR FEEDING HEAT-SENSITIVE MATERIALS TO FIXED-BED REACTORS

Abstract: The invention relates to an arrangement for feeding heat-sensitive feedstock to a fixed-bed reactor system comprising
means for product recycle and a fixed-bed reactor system comprising a fixed-bed reactor comprising at least one reaction zone
having at least one catalyst bed and said reaction zone comprising a cold feed distributor arranged on top of each catalyst bed
and a conventional distributor arranged above each cold feed distributor. Also a method is provided for feeding heat-sensitive
feedstock to a fixed-bed reactor system wherein said fixed-bed reactor system comprises means for product recycle and a fixed-
bed reactor comprising at least one reaction zone having at least one catalyst bed and said reaction zone comprising a cold feed
distributor arranged on top of each catalyst bed and a conventional distributor arranged above each cold feed distributor.
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