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REMOVAL OF ORGANIC CHLORIDES FROM RENEWABLE FEEDSTOCKS

FIELD
{0001} The preseni disclosure relates generally to processes for reducing the

concentration of chioride-containing organic compounds in renswable feedsiocks.

TECHNICAL BACKGROUND
{0002} Using renewable feedstocks {(such as bio-feedstocks) to manufacture renewable
diesel, biodiesel, bio~jet, and other transportation fuels is becoming an attractive oplion to
mitigate environmental emissions and o decrease energy dependence on fossil fuels, Some
of the renewable feedsiocks considered for producing renewable diesel and biodiessl
include fats, oil, and greases {colisclively, FOGs), which are more typically indusirially used
for food, feed, oleachemicals, and fatly acid methyi ester (FAME) production. Renewable
feedstocks sourced from FOGs are beneficial as they can produce diesel range paraffins
when hydroprocessed. As the person of ordinary skill in the art will appreciate,
hydroprocessing refers o the treatment of a feedstock with hydrogen in the presence of a
suitable catalyst. The general term “hydroprocessing” encompasses, among others, a
number of transformations, including hydrodesulfurization, hydrodenitrogenation,
hydrodemetaliization, hydrodeoxygenation, hydrodecarboxylation, hydrodecarbonyiation,
hydrogenalion of olefins and aromatics, and hydrocracking. Renewabils feedstocks can be,
for example, co~processed along with crude oil-derived streams {o provide a product that is
derived from a combination of fossil fuel and renewable feedstock, or instead can be
processed as a sole feedsiock (100%) in a dedicaled processing unit to provide a material

derived solely from a renewabile feadstock.

{8003] Before hydroprocessing, an initial step in making renewable feedstocks, such as
bio-feedstocks, viable for fuel production is fo reduce the amount of cerlain contaminanis.
Depending on the source and any processing and transporting of the feedsiock, renewable
feedsiocks can contain a variety of contaminants including phosphorous, metals, chiorides,
particuiates, plastics, etc., in varying amounts. Contaminants can, for example, be
poisonaus to catalysis used in fuel refining units as well as damaging 1o fuel refining
equipment, impacting the reliability, efficiency, and longevity of the fuel refining process.
These concerns result in the potential for increased cost of g final product. Accordingly, 1o
reduce the degree of such contaminants, pre-treatment of the renewable feedstock is often
employed before hydroprocessing. Examples of pre-treatiment processes include

degumming, bisaching, water washing, and filtration.

{00843 One class of contaminants that can be especially damaging to the fuel refining

process is chioride-containing inorganic and organic compounds. During hydroprocessing of
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renewable feedstocks containing such contaminants, hydrochioric acid is generated.
Hydrochlonc acid is highly corrosive and can cause severe damage {0 processing
equipment, reducing its lifetime and thus increasing overall capital costs for a process.

While these prefreatment steps can be effective at removing a majority of chioride-containing
inorganic compounds and water-soluble chiorides, they are generaily less effective at
removing chioride-containing organic molecules, especially ones with lower water solubility.
Even trace amounts of contaminants can be undesirable in the refining process. Ofien, even
after pretreatment of the feedsiock by the methods above, chioride-containing organic
compounds will still be present in amounts in excess of 5 ppmw of chlorine, often up to 30
ppnw oF even morg. The presence of chioride-containing arganic copmpounds within this
range is still undesirably high for safe, efficient, and reliable hydroprocessing and

downstream processes.

{0005 Currently, the generally available process to mitigate the harmful effecis of
chloride-containing organic compounds is dilution, e.g., with feedstocks that do not contain
such contaminants. However, dilution limits the amount of renewable feedstocks that can be
included in processed malerial, and increases the cost and time for processing of renewable
feedstocks, limiting their viability as an allernative source for fuel production. Other
processes reported in the literature 10 remove chioride-containing organic compounds from
renewable feedstocks include electric desalting, use of chemical additives, and caustic
freatment. These methods are not effective or efficient for chloride-containing organic
compound removal as they can generate rag layers and can form scap, making the

separation of the oil and aqueous phase much more tedious.

[G008] The composition of renewable feedsiocks is ofien very different from that of
fossil-derived crude oil. Such crude oil typically consists almost exclusively of hydrocarbons,
fypically a major proportion of paraffing, with some degree of polyoyclic aromatics depending
on the source. Renewable feedstocks, in contrast, are ofien highly oxygenated. For
example, the so-called FOGs -- fats, oils and greases -- are typically fatly acid esters,
specifically, of glycerin, 2.q., chiefly in the form of triglycerides. Hydrolysis products are
often present, too, e.g., diglycerides, monogiycerides and even fatly acids. The so-called
FAME matenials are chiefly methyl esters of fatty acids derived by methanclysis of FOGs.
The sources of such materials are living or recently dead animals and plants -~ very different
than the fossil deposits that arve the basis of crude oil-based feedstocks. Accordingly, there
can be no expectation that the contaminanis are similar betwsen crude oil-derived
feedsiocks and such renewable {eedstocks, or that decontamination methods developed for

crude oil-derived feedstocks may be successful adapted for renewable feedsiocks.
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{60073 Accordingly, there is a distinct need to develop robust processes for reducing the
amount of chioride-containing organic compounds in renewable and bio-feedstocks that

enable safe, efficient, and refiable hydroprocessing and fuel production.

SUMMARY
{G008] As described in delail herein, the present inveniors have found an efficient
process for reducing the amount of chioride~containing organic compounds in rengwable
feedstocks through contacting & feedstock with a solid ireatment malerial comprising an
alkali metal or alkali earth metal in jonic form. Using this process, the inventors have found
that the concentration of chioride-containing organic compounds can be significantly reduced
irn a renewable feedstock, for example, such that the treated feedstock has no more than 5
ppmw chiorine, e.g., no more than 2 ppmw chiorine,

[a0as] Thus, in one aspect, the disclosure provides a process for processing a liquid
fead. Such process includes:
providing a liquid feed that comprises one or more fatty acids and/or fatty acid esters,
the liquid feed having one or maore chioride-containing organic compounds and a
first chioride concentration; and
contacting the liquid feed with a solid treatment material to reduce the amount of the
one or more chioride-containing organic compounds to produce a treated liguid
feed having a second chloride concentration that is less than the first chioride
cancentration,
wherein the solid treatment material comprises an alkali metal or an alkaline earth

metal in ionic form.

{0010 The inventors have found that the process of the disclosure can be applied to a
variety of liguid feeds that include one or more fatly acids and/or fatty acid esters. in certain

embodiments, the liguid feed may be a renewable feedstock, such as a bio-fesdstock.

{0011} Other aspects of the disclosure will be apparent to those skilled in the art in view

of the description that follows.

BRIEF DESCRIPTION OF FIGURES
{0012} FIG 1. is a bar graph illusirating representative resulls of a process according to

embodiments described in the Examples.

DETAILED DESCRIPTION
{0013} The present disclosure is concerned with processeas for removing chioride-
comtaining organic compounds from liquid feeds, e.g. renewable feedstocks, such as bio-
feedstocks, including one or more fatty acids and/or fatty acid esters. As described above,

when chioride-containing organic compounds are hydroprocessed, hydrogen chloride is
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produced. This highly corrosive acid is dangerous and damaging to refinery equipment,

leading to unreliable and inefficient production and unsale conditions.

{00143 The present inventors have found a process o reduce the amount of chioride-
containing organic compounds in renewable feedstocks including one or more fally acids
and/or falty acid esters by coniacting the feedstock with a solid reatment material
comprising an alkali metal or alkaline earth metal in tonic form. Subsegueni removal of the
treated feedsiock from the solid treatment material effeclively removes the chioride-
containing organic compounds from the liquid feed. Indeed, the concentration of the
chioride-containing organic compounds can be significantly reduced using such a process,
allowing the provision of treated feadstocks with no more than 5 ppmw chioride, e.g., no
more than 2 ppmw chioride. In contrast {o electric desalting and other treatments, the use of
a solid treatment material comprising an alkal metal or alkaline earth metal in ionic form
provides an sfficient, effective, and easily implemented process o reduce amounts of
chloride-containing organic compounds in renewable feedstocks containing one or more

faity acids and/or fatty acid esters.

{0015 Accordingly, one aspect of the disclosure provides a process for processing a
liquid feed. Such a process includes:
providing a liguid feed that comprises one or more fatty acids and/or fatty acid esters,
the liquid feed having a first chioride concentration; and
contacting the liguid feed with a solid treatment material to reduce the amount of the
one or more chioride-containing organic compounds o produce a treated liguid
feed having a second chioride concentration that is less than the firsi chioride
concentration,
wherein the solid freatment material comprises an alkali metal or an alkaline earth

metal in ionic form.

{0018} A variety of liquid feeds can be used in the processes described herein. As
described above, the liquid feed includes one or more fatty acids and/or fatly acid eslers. As
used herein, a fatty acid is a Cs-Cyq alkylcarboxyiate or alkenylcarboxylate. The person of
ordinary skill in the art will appreciate that a given renewable feedsiock source will typicaily
dictate the distribution of fatly acyi moieties in the feedstock. In certain embodiments as
otherwise described herein, the liguid feed includes at least 25 wi% fally acids and/or falty
acid esters, e.g., at least 35 wi%. in cerlain embodimenis as otherwise described herein,
the liquid feed includes at least 40 wi% fatty acids and/or fatty acid esters, e.g., al least 80
wi%. In certain embodiments as otherwise describad herein, the fiquid feed includes at least
70 wi% fatty acids and/or fatly acid esters, e.g., at least 80 wiSe, or al least 90 wit%. A

variety of fatty acids and fatty acid esters are suitable for use in the processes described
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herein. For example, in certain embodiments the fatly acid esler includes one or more of
fatly acid trighycerides, falty acid diglycerides and fatly acid monoglycerides. Animal fats and
vegetable oils, for exampile, are largely triglycerides, although when processed they can be
partially broken down to include diglycerides and monoglycerides. In certain embodiments
the fatly acid esier includes one or more fatly acid alkyl esters such as faity acid methyi

ester {e.g., the FAME material mentioned above) and fatty acid ethyl ester.

{60173 The proportion between fatty acid and fatty acid esters in the liquid feed can vary.
For example, in various embodiments, the ratio of falty acids 1o falty acid esters can range
from 0:1 1o 1:0. In certain embodiments, the ratio of fatly acids {o fatly acid esters is in the
range of :tto 1t eg., fiom Ot to 105, orfrom Ot to 102, orfrom i to 1201, or 01 {0
1:0.05. The relative amount of fatly acid present can depend on a number of faciors,
including for example the degree of processing of a feedstock before the treatment

described herein.

{6018} The person of ordinary skill in the art will appreciate that the one or more faity
acids and/or falty acid esters will typically be provided by a renewable feedstock. In certain
embodiments, substantially alf of the liguid feed is a renswable feedstock. However, in other
embodiments, the liquid feed can also include materials derived from other sources, e.9.,
crude oil. For example, it can be desirable in some circumstances to co-process a fatty acid

and/or fatty acid ester-containing renewable malerial with a crude-oil derived material.

[60133 A variety of renewable feedstocks are known in the art. For excample, in certain
embodiments of the disclosure, a renewable feedstock used in the process is one or more of
fats, olls, and greases (FOGs). In certain embodiments as otherwise described herein, the
renswable feedsiock may be one or mors of animal fats and vegetabie olis. Suitable non-
limiting examples of animal fats include chicken fat, beef fai, pork {at, sheep fat and fish oil,
e.g., in the form of choice while grease and inedible tallow. Suitable non-limiting examples of
vegeiable ofls include corn off, rapeseed {canola) oif, sunflower o, soybean oil, colton seed
oil, netlespurge oil, coconut oil and palm oil. As the person of ordinary skill in the art will
appreciate, the fatty acid residue distribution will vary with the source and the prior tregtment
of the ¢il. Many naturaily~-derived oils are have chiefly one or more oleic acid, linoleic acid,
palmitic acid and stearic acid as fatty gcid residues. The renewable feedstock can
advantageously be in the form of a used, recycled, or waste fal, oif or grease, e.g., in the
form of used cooking off; such materials ofien suffer from a higher and/or unprediclable
degree of contaminants. Of course, other feedstocks are possible, For example, a fatty acid
methyl ester (FAME) feedstock can be used. FAME feedstocks are typically derived from

the msathanolysis of triglycerides.



WO 2023/278530 PCT/US2022/035458

{6020} As described above, the liquid feed includes one or more chioride-containing
grganic compounds {i.e., one or more thereof) and has a first chiloride concentration. As
described above, chioride~-containing organic compounds are undesirable contaminants, and
can be substantially reduced in concentration using the processes described herein, The
identity of the chloride-containing organic compounds will depend on the feedsiock and its
history. In certain embodimeants the one or more chioride-containing organic compounds are
one or more of chiorine-substituied fong chain (C10+} paraffins, fong-chain acid chiorides,
chiorine-substituted long-chain aldehydes, chicrine-substituted long-chain kelones,
cholesterol-like organic chiorides, chiorine-substituted long-chain diols, and chiorine-
substituted short-chain (C2-C8) dicls. For example, in certain embodiments a chioride-
comtaining organic compound is a monochiorinated propanediol such as 3-

monochioropropane-1,2-diol or 2-monochioropropane-1,3-diol.

{0021} Chioride-coniaining organic compounds may be naturally ocourring or formed
during processing of renewable feedstocks. For example, palm oil contains 3-
monochioropropanediol (3-MPCD} as the primary chioride-containing organic compound.
Howsver, other compounds such as chioride~substituted long-chain (C10+) parafiins, long-
chain acid chioride, chiorine-substilited long-chain aldehydes and ketones, and cholesterol-
like organic chlorides may also be present in a renewable feedsiock., Examples include fatty
acid chiorides such as paimitoyl chloride, 9,12-octadecadienoy! chioride, stearoyl chioride
and ofeoyl! chioride, vicinal hydroxy- chioro-fatly acids such as 9-chioro-10-
hydroxyhexadecanoic acid, 10-chioro-8-hydroxyhexadecanoic acid, 8-chioro-10-
hydroxyoctadecancic acid, 10-chioro-8-hydroxyoctadecanoic acid, 11-chloro-12-
hydroxyoctadecanocic acid, 12-chioro-11-hydroxyoctadecanoic acid; vicinal dichloro-fatty
acids such as 9,10-dichloroociadecanoic acid, 7,8-dichlorohexadecanoic acid, 5,6-
dichiorotetradecanoic acid and 3 4-dichiorotridecancic acid; and 2-chioro-fatty acids such as
2-chiorohexadecanocic acid, 2-chicrooctadecanoic acid, and 2-chioro-8-cctadecanocic acid.
Thus, the contaminants are rather different in these feedstocks as compared to the
chiorinated compounds in crude o, which are largely chioroform, carbon tetrachioride,
mono-, iri- and teira-chiorogthylens, chiorobenzene, trichioroethane, dichloromethane,

dichloropropene and chioroprene.

{00223 Based on the disclosure herein, the amount of chioride-containing compounds
initially in the liquid feed, L.e., as measured by the first chioride concentration, is based on
the source of the liquid feed and how the liguid feedhas previously been used, processed
and transported.  For example, in cerlain embodiments, the first chioride concentration is at
least 2 ppmw, e.g., al least 8 ppmw, or at least 7 ppmw, or al least 10 ppmw, or al least 15

ppmw. Of course, real~world sources ofien have only intermediate amounts of chioride-
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containing organics. For example, in certain embodiments, the first chioride conceniration is
no more than 300 ppmw, e.q., no more than 250 ppmw, or no more than 100 ppmw, or no
more than 75 ppmw. In cerain embodiments, the first chioride concentration is in the range
of 2-300 ppmw, e.9., 5-300 ppmw, or 10-300 pomw, or 2-100 ppmw, or 8-100 ppmw, or 10-
100 ppmw. Chioride concentrations as described herein are measured by monochromatic
wavelength dispersive X-ray fluorescence (MWDXRF), as determined by a Clora chiorine
analyzer, available from XOS USA.

[6023] Of course, the liquid feed may contain other contaminants, depending on
feedstock source and history. Examples of such contaminants include phosphates, metals,
particulates, plastics, nitrogen-containing compounds and inorganic halides. These can be
removed, as necessary or desired, using conventional methods.

{6024 The present inventors have determined that solid freatment materials confaining
an alkali or an alkaline earth in ionic form can be especially useful in the reduction of the
amount of chiorinated organics from fatty acid and/or fatty acid ester-containing feedsiocks.

The solid treatment materials described herein can be used glone or in combination.

[0025] I certain embodiments as othenwise described herein, the solid treatment
material comprises the alkali metal in ionic form. Examples of suilable alkali metal ions
include lithium ions, sodium ions and potassium ions. For exampie, in certain embodiments
the alkali or alkaline earth metals in ionic form include (or are) sodium ions. In other
embodiments, the atkali or alkaline earth metals in ionic form include {or are} potassium ions.
in other embodiments, the alkali or alkaline earth metals in ionic form are a combination of
sodium and potassium ions. In other embodiments, the alkali or alkaline earth metals in ionic

form include (or arg) cesium ions.

[0028] i certain embodiments as otherwise described herein, the solid treatment
material comprises the atkaline sarth metal in ionic form. Examples of suitable alkaline earth
metal ions include magnesium ions, calcium ions, strontium ions and barium ions. For
example, in certain embodiments the alkaline earth metals in ionic form are magnesium ions.
in other embodiments, the alkaline earth metals in ionic forrm are calcium lons. in certain

embodimenis, the alkaline sarth metal in lonic form includes calcium and magnesium ions.

foozry in certain embodiments the solid treatment material includes the alkall or alkaline
earth metal ions disposed on {e.g., dispersed in or on) a support. For example, in certain
embodimenis, the suppoit is alumina. In other embodiments, the suppori is an
aluminosilicate, or a silicate. Notably, however, that the present inveniors have determined
that use of a zeolile is not necessary. Accordingly, in cerlain embodiments, the solid
freatrment material is not a zeolite.
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{0028} For example, the present inveniors have delermined that alkali-doped alumina is
an especially suitable solid treatment material from the standpoint of effeclivenass and cosl
For example, in certain embodiments, the alkali-doped alumina is sodium-doped alumina, In
other embodiments, the alkali-doped alumina is a potassium-doped alumina, Alumina co-
doped with potassium and sodium is also a suitable solid treatment material. Alumina doped
with alkaline earth ions (e.g., one or more of magnesium and calcium) can also be suitabie,
or alumina doped with a combination of alkali and alkaline sarth ions {e.g., sedium- and

magnesium-doped alumina).

[6029] While the inventors note that zeolites are not required for the claimed processes,
int certain embodiments they can be used. Thus, in certain embodiments as otherwise
described herein, the solid treatment material is an alkali-doped zeclite, e.g., @ sodium-

doped zeolite, a potassium-doped zeolite, or a sodium- and potassium-doped zegclite,

LR i other embodiments, a mesoporous silicate that includes the alkali or alkaline
earth metal in jonic form can be used as a support material. The mesoporous silicate can be
a mesoporous silica, for example, or can have other constituenis, £.g., 85 a Meseporcus
aluminosilicate. Examples of support materials include MCM-41, SBA-15, MSU-F and
hexagonal mesoporous silicate; these can be doped with the alkali or alkaline earth metal in

jonic form using standard procedures.

{6031} in certain embodiments as otherwise described herein, the solid treatment
material may be an alkall or alkaline earth-containing mineral. For example, in certain
embodiments the alkali or alkaline earth-containing mineral is magnesium-containing

hydrotalcite.

[0032] The alkali- or alkaline earth meial in ionic form is desirably present in a
substantial amount. For example, in some embodiments, the amount of alkali or alkaline
earth metal in ionic form present in the solid treatment material is an amount of at least 2
wi%, or at least 4 wi%, or at least 6 wit%, or at least 8 wit%, or at least 10 wi%, or at lsast 15
wi% calculated on atomic basis of the ionic malerial (i.e., not including any alkali or alkaline
earth in metallic form). For exampie, in certain embodiments, the amount of alkali or alkaline
earth metal in ionic form present in the solid treatment material is no more than 35 wi%, e.g.,
no more than 30 wi%, or no more than 25 wi%. For example, in cerlain embodiments as
otherwise described herein, the amount of alkali or alkaline earth metal in ionic form present
in the solid treatment material is in the range of 2-35 wi%, e.g., 4-35 wi%, or 8-35 wi%, or
15-35 wit%, or 2-30 wi%h, or 4-30 wi%, or 8-30 wi%, or 10-30 wid%, or 2-25 wi%, or 4-28 wi%,
or 6-25 wi%, or 8-25 wi%. Desirably, there is substantially no alkali or alkaline earth in

metaliic form {e.g., no more than 1.5 wt%, or no more than 0.1 wi%).
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{B033] The solid treatment material can be provided in a variety of forms, e.g., a5 a
powder, or formed inte extrudates or pellets. The person of ordinary skill in the art will
appreciate that the contacting of the liguid feed with the solid treatment material can be
performed in any desirable fashion, for example, using batch processing or continuous
processing. For example, solid treatment malerial can be added directly {o the liquid feed in
a reactor, or the liquid feed can be flowed through a bed of the solid tregtment material, e.q.,
irt one or more fxed bed reactors. The person of ordinary skill in the art can adapt

conventional reactor processes and eguipment to perform the processes described herein.

[6034] The person of ordinary skill in the art will select a desired treat rate based on the
present disclosure. In certain embodiments as otherwise described hereain, the amount of
solid treatment material present is a range of 0.5-50 wi% of the liquid feed. For example, in
some embodiments, the solid freatment material is present in an amount of at least 3.5 wi%
of liquid feed, or at least 1 wi% of the liquid feed, or at least 2 wit% of the liquid feed, or at
least 4 wit% of the liquid feed. In certain embodiments, the solid treatment material is
present in an amount of no more than 40 wit% of the liquid feed, e.g., no more than 30 wit%
or ho mors than 20 wi%. However, the present inventors have determined that in ceriain
embodimenis, relatively low amounts of the solid treatment material can be used, e.g., no

mare than 10 wi, no mors than 8 wt%, or no more than & wi%.

{0035} in general, the process of the present invention is carried out for a sufficient time
to effect a desired degree of removal of chiorinated organics (see below). For example, in
ceriain embodiments, the contacting is performed for at least 10 minutes, or at least 30
minutes, or al least 60 minules, or al lsast 80 minutes. For example, in cerlain embodiments,
the contacling is performed for no more than 24 hours, e.q., no more than 12 hours, no more
than 8 hours, or ne more than 8 hours. In certain embodiments as otherwise described

herein, confacting is performed at a time sufficient in the range of 10minuies to 6 hours.

[6038] in general, the process of the present invention is carried out at a process
temperature. For example, in cerlain embodiments, the temperature is at least 80 °C, eg., at
feast 100 °C, or at least 120 °C, or af least 160 °C, or at least 200 °C. For example, in
certain embodiments, the ternperature is no more than 400 °C or no more than 300 °C. In
certain embodiments as otherwise described herein, contacting is performed at a
tfemperature in the range of 80-400 °C, e.g., in the range of 100-400 °C, or 120-400 °C, or
160-400 °C, or 200-400 °C, or 80-300 °C, or 100-300 °C, or 120-300 °C, or 160-300 °C, or
2030-300 °C.

{6037} it can in some cases be desirable {o regenerate the solid treatment material

occasionally to remove contaminants and to empty pores of any collected material, For

[X]
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example, in some embodimenis used solid treatment material can be washed with a solvent,
&.g., ioluens or xylene, or an alcohols such as methano! and ethanol may also be
considerad. Additionally or alternatively, the solid treatment material can be healedio a
temperature sufficient to burn out or drive off organic contaminanis. The person of ordinary
skifl in the art will select conditions sufficient to decontaminate the malerial without adversely

affecting iis structure.

[0038] Based on the disclosure herein, the amount of chioride-confaining organic
compounds in the liquid feed afier contact with the solid treatment material, i.e. the second
chioride concentration, can be selected within a broad range by the person of ordinary skill in
the ari, based, e.g., on the solid treatment material and reaction conditions used. For
example, in cerigin embodiments, the second chioride concentration is no more than 10
ppw, of no more than 7 ppmw, o no more than S ppmw, or no more than 3 ppmw, orno
more than 2 ppmw.  However, the inventors note that removal of all of the chiorinated
crganic is not always necessary, and in many cases it will be desirable to strike a balance
between process efficiency and the amount of chiorinated organic remaining in the treated
malerial. For example, in cerain embodiments, the second chioride concentration is al least

0.5 ppmw, or at least 1 ppmw.

[003%3 The presently disclosed process allows for efficient removal of chloride-
containing organic compounds from liquid feeds. For example, in certain embodiments, the
second chioride concentration is no more than 70% of the first chloride concentration, e.g.,
no more than 80% of the first chioride conceniration, or no more than 50% of first chiorids
concentration, or no more than 40% of the firsi chioride concentration, or no more than 30%
of the first chioride concentration, or no maore than 20% of the first chioride conceniration.
But as described above, it is not always necessary (or even desirable from the standpoint of
overall process efficiency) to remove all of the chiorinated organics from the feedstock.
Thus, in certain embodiments, the second chioride concentration is at least 10% of the first
chioride concentration, e.g., at least 15% of the first chioride concentration, or at least 20%
of the first chioride concentration, or at least 30% of the first chioride conceniration. For
example, in certain embodiments, the second chicride concentration is in the range of 10-
70% of the first chioride concentration, e.g., in the range of 10-80%, or 10-50%, or 10-40%,
or 10-30%, or 20-70%, or 20-860%, or 20-50%, or 30-70%, or 30-80%, or 40-70%.

{60407 in certain embodiments of the processes as otherwise described herein, the
amount fatly acid chiorides after the treatment is no more than 70% of the amount fatty acid
chiorides before the treatment, e.g., no more than 80%, or no more than 50%, or no more

than 40%, or no more than 30%, or no more than 20%.
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[G041] in ceriain embodiments of the processes as otherwise described herein, the
amount chiorinated fatly carboxylic acids {e.g., vicinal dichioro-falty acids, 2-chioro-faity
acids, vicinal-hydroxy, fluoro~fatty acids) or esters thereof after the treatment is no more than
70% of the amount before the freatment, e.¢., no more than 80%, or no more than 50%, or

no more than 40%, or no more than 30%, or no more than 20%.

[0042] As described above, conventional processing sileps for renewable feadstocks can
be used in conjunction with the processes described herein. For example, in certain
embodiments as otherwise described herein, the process further comprises washing the
liquid feed with an agueous fluid to reduce the amount of waler-soluble compounds therein
{e.g. before contacting with the solid treatment material). Such washing may be
accomplished by any process or method known in the art. Such washing can, e.g., remove

water-soluble chiorides such as hydrogen chioride.

f6043] i certain embodiments as otherwise described herein, the process further
comprises degumming, bleaching, and/or filtering the liquid feed (e.g. before andfor gfier
contacting with the solid treatment material). Such degumming, bleaching, or filtering may be

accomplished by any process or method known in the anl.

{60443 i certain embodiments as otherwise described herein, the process further
comprises hydroprocessing the liquid feed {e.g., after contacting with the solid treatment
material}. Such hydroprocessing may be accomplished by any process or method known in
the art. In certain embodiments, the hydroprocessing is performed in combination or in
admixture with a petroleum-based feedstock. For example, in certain embodiments the
hydroprocessing co-processes a petroleunt-based feedstock and the treated liquid feed
resulting from the processes described herein. The hydroprocessing can perform any of a
number of transformations, for example, hydrocracking, hydrodesuifurization, and olefin
saturation. Of course, the dechlorinated liguid feed can be subjected to various other
process steps, e.g., fluid catalytic cracking, coking, distillation, to provide useful products

such as those in the gasoline range.

f0045] A tiquid fuel may be made by the process disclosed, e.g., a renewable dissel, a
bicdiesel or a bic-jet fuel. Accordingly, in certain embodiments a process as described
herein further comprises processing the treated liguid Teed to a liquid fuel. This can include,
for example, the hydroprocessing and/or fluid catalyvtic cracking steps described above,
optionally along with, for example, one or more fractionation steps, and/or addition of one or
maore fuel additives.

{0048] Additional aspects of the disclosure are further described by the following non-~

fimiting Examples.
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EXAMPLES

{00473 The Examples that follow are iltustrative of specific embodiments of the process
of the disclosure, and various uses thereof, They are set forth for explanatory purposes

only, and are not to be taken as limiting the scope of the disclosure.

General Procedurs

{60483 in the Examples, the removal of chioride-containing organic compounds was
tested under the gensral procedure as follows. A batch reactor consisting of a 250 mb round
bottom flask equipped with a reflux condenser was assembled on a heating and stirring
mantie. Approximately 75 g of organic chioride~-containing iest material was added {o the
clean round boltom flask with a magnetic stir bar. Under constant stirring, the round botlom
flask and {est malerial was healed to an initial temperature of 80 °C. A solid treatment
material (STM) was then added 1o the oil under constant stirring at 80 °C. The amount of
solid treatment material varied between 1-5 wi% with respect 1o the weight of the renewable-
cil. This amount is specified in Table 1 as STM Amount, The temperature of the oil was then
increased to a process temperature between 120-200 °C and conirolled within +/- 5 °C using
a separaie digital temperature controlier. The temperature is specified in Table 1.The solid
treatment material and oll were contacted at the process temperature under stirring for about
80 minutes. At this point, the apparatus was allowed o cool to room temperature. The solid
treatment material was then separated from the renewable-oil by centrifugation at 60 °C for
about 1h. The chioride content of the test material was measured before and after contact
with the solid treatment material by a monochromatic wavelength dispersive X-ray
fluorescence (MWDXRF) process, as determined by a Clora chiorine analyzer, available
from XO8 USA. The concentration was delermined based on a calibration curved developed

with known concentrations of chioride-containing organic compounds spiked in soybean oil.

Comparative Exampie 1. Control Experiment Using Pre-Washed Chickan Fat

{0049 Prior {0 the experiment, chicken fai was pre-washed in hot distilled water followed
by separation in a separating funnel at 80 °C o remove any inorganic and water-soluble
chiorides. The removal process was conducted under the General Procedure except with no
solid treatment material added 1o the pre-washed chicken fat; this experiment serves as a
control. The process was conducted at 200 °C for about 80 minutes. The decrease in the
amount of chioride-containing organic compounds, measured as described above, was
2.5%.

Comparative Exampile 2. Comparative Experiments Using Palm Gil
{G050]} Experimants were conducted under the General Procedure using paim ol with

either no solid treatment material added or bleaching clay (5 wi%) added to the paimoll. In a
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first pair of experiments, the process was conducted at 200 °C for about 20 minutes, The
decrease in the amount of chloride-containing organic compounds, measured as described
above, was 2.7% when no solid treatment material was present and 14.9% when bleaching
clay was present. In a second pair of experiments, the process was conducted at 120 °C for
about 80 minutes. The decrease in the amount of chioride-containing organic compounds,
measured as described above, was 0.0% when no solid treatment material was present and

23% when bleaching clay was present,

Comparative Exampie 3. Processes Using Nickel-Containing Sofid treatment material
{6051} An experiment was conducted under the General Procedure using palm oil with a
commercially available solid treatment material with high nickel content (2 wi%) added
thereto. The decrease in the amount of chioride-containing organic compounds, measured

as described above, was 44.8% when the high-nickel solid treatment material was present.

Example 1. Organic Chioride Treatment Process from Pre-Washed Chicken Fat with
Solid Treatment Materials

{0052} An experiment was conducied as in Comparative Example 1 except with the
addition of either Mg-Al-hydrotalcite or 8%K/ALD; as the solid ireaiment material. These
solid treatment materials were added at & wi% with respect {0 the pre-washed chicken fat.
The decrease in the amount of chioride-containing organic compounds, measured as
described above, was 35.2% when Mg-Al-hydrotaicile was present and 81.8% 8%K/ALO:

was prasent.

Example 2. Organic Chioride Treatment Process from Palm Ol with Solid Trealment
Materials

[0053]) Experiments were conducted as in Comparative Example 2 at 200 °C except with
the addition of either K-X zeclite or 8%K/ALO; as the solid realment material. These solid
freatment materials were added at 5 wi% with respect 1o the palm ¢il. The decrease in the
amount of chioride-containing organic compounds, measured as described above, was

54.1% when KX zsolite was present and 77.0% when 8%K/ALO; was present,

Example 3. Organic Chioride Treatment Process at Mild Conditions with Sofid

Treatment Materials

{0054 An experiment was conducted as in Comparative Exampie 2 at 120 °C except
with the addition of either Mg-Al-hydrotalcite or 8%K/ALO; as the solid treatment material.
Frewashed chicken fat or palm oil were employed as the renewable-oils. These solid
freatment malerials were added at 5 wi% with respect {0 the renewable-cil. The decresase in

the arnount of chloride-containing organic compounds using Mg-Al-hydrotalcite, measured

13
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as described above, was 4.1% for prewashed chicken fat and 7.5% for palm oil. The
decrease in the amount of chloride-containing organic compounds using 8%K/AlO.,

measured as described above, was 18.8% for palm oil.

Example 4. Organic Chloride Treatment Process with Solid Treatment Materials of
various Alkali Metal Content

{0055} An experiment was conducted as in Comparative Example 2 at 200 °C except
with the addition of alumina-based solid treatment materials with differing amounts of
potassium or sodium in ionic form. Prewashed used cooking ol (UCO) or palm oll were
employed as the test matenials. Prior 1o the experiment, used cooking ol was prewashed in
hot distilied water followed by separation in a separating funnel or centrifugation 4t 80 °C {o
remove any inorganic and water-soluble chiorides to produce the prewashed UCQO. The solid
treatment materials used for this example are reported in Table 1. These solid treatment
materials were added at 1 wi% or 2 wi% with respect {o the test materials. The decrease in
the amount of chioride-containing organic compounds for each experiment, measured as
described above, is reported in Table 1.

Example 5. Organic Chioride Treatment Process at Mild Conditions

{0058} An experiment was conducted as in Comparative Example 2 except with the
addition of 8%K/ALG: as the solid treatment material. Prewashed UCQO or palm oil were
employed as the test material. These solid treatment materials were added at 1 or 2 wi%
with respect {0 the test material. The process was conducted at either 180 °C or 120 °C. The
decrease in the amount of chioride-containing organic compounds at 120 °C, measured as
described above, was 17.8% for palm ol and 10.8% for UCO. The decrease in the amount
of chioride-containing organic compounds in palm ol at 180 °C, measured as described

above, was 47.3%.

Table 1. Summary of Removal Process Conditions and Results

8TM Initiad Final Chioride
Example | STM Feedstock | Temp. . ]
Amount Chioride | Chioride | removed
Compar. | Nong Pre- 200 °C | O wi% 15.9 15.5 2.5%
Ex. 1-1 washed DRI ppmw
Chicken
Fat
Compar. | None Palm Qil 200 °C | O wit% 74 ppmw | 7.2 ppmw | 2.7%
Ex. 2-1
Compar. | Bleaching Palm Oil 200 °C | Swi%h 7.4 ppmw | 6.3 ppmw | 14.9%
Ex 2-2 Clay
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8TM Initial Final Chioride
Example | STM Fesdstock | Temp.
Amount Chioride | Chloride | ramoved
Compar. | None Palm Qil 120°C | D wit% 7.4 ppmw | 7.4 ppmw | 0.0%
Ex 2-3
Compar. | Bleaching Palm Gil 128 °C | 5 wi% 7.4 ppmw | 5.7 ppmw | 23.0%
Ex. 2-4 clay
Compar. | Commerciali | Paim Gil 200 °C | 2wi% 7.4 ppmw | 4.1 ppmw | 44.6%
£x 31 y available
High Ni
Ex -1 Mg-Al- FPre- 200 °C | Swi% 15.9 10.3 38.2%
Hydrotalcite | Washed ppmw ppimw
Chicken
Fat
Ex. 1-2 8% KiALOs | Pre- 200 °C | 5 wi% 15.9 2.8 ppmw | 81.8%
Washed PP
Chicken
Fat
Ex. 1-3 ALO; Pre- 200 °C | 1t wi% 16.4 14.4 12.2%
YWashed ppmw ppmw
Chicken
Fat
Ex. 1-4 8% KiALO: | Pre- 200°C 1 wi% 18.4 5.2 ppmw | 68.2%
Washed ppMwW
Chicken
Fat
Ex. 2-1 K-X-Zeolite Palm Oil 200 °C | 5wi% 7.4 ppmw | 3.4 ppmw | 54.1%
Ex 2-2 8% KIALG, FPaim off 200 °C | Swi% 7.4 ppmw | 1.7 ppimw | 77.0%
Ex. 3-1 Mag-Al- Palm Gil 120 °C | 5 wit% 7.4 ppmw | 7.1 ppmw | 4.1%
Hydrotaicile
Ex. 3-2 Mg-Al- Pre- 120 °C | 5wt% 15.8 14.7 7.5%
Hydrotalcite | washed ppimw ppmw
Chicken
Fat
Ex 3-3 8% KIALC: Falm Qi 128 °C | Swi% 7.4 ppmw | 6 ppmw 18.9%
£x. 4-1 8% K/ALO; Palm Qil 200 °C | 2wi% 7.4 ppmw | 1.5 ppmw | 79.7%
Ex. 4-2 8% K/ALO: | Palm Ol 200°C 1 wi% 7.4 ppmw | 1.8 ppmiw | 78.4%
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Example | STM Feedstock | Temp. 8TM Initial Final Chioride
Amount Chioride | Chloride | ramoved
Ex. 4-3 % K/ALO, Pre- 200°C | 1 wit% 12.9 58 ppmw | 58.5%
washed ppmw
uco
Ex. 4-4 Al Pre- 200°C | 1wi% 12.9 10.5 18.9%
washed [afela ity ppMw
Uuco
Ex. 4-5 | 15% K/ALO; | Paim Oil 200 °C | 2 wi% 7.4 ppmw | 1.7 pprmw | 77.0%
Ex 4-6 20% K/ALC, | Paim Gil 200 °C | 2wt 7.4 ppmw | 2.4 ppimw | 87.6%
£x. 4-7 Commercigll | Palm Cil 200 °C | 2wi% 7.4 ppmw | 2.2 ppmw | 70.3%
y available
~12%
Na/ALOs
Ex 4-8 20% FPaim Qil 200 °C | 2wit% 7.4 ppmw | S ppmw 32.4%
Na/AlOq
Ex 4-8 20% Paim Oil 200 °C | 2wit% 7.4 ppmw | 5.8 ppmw | 24.3%
Mg/ARO:
£x 5-1 8% K/ALDO; Palm Ot 160 °C | 2 wi% 7.4 ppmw | 3.9 ppmw | 47.3%
Ex 5-2 8% KIALG, FPaim Qi 120°C {1 wi% 7.4 ppmw | 8.1 ppimw | 17.8%
Ex. 5-3 8% KiALDs | Pre- 120 °C | 1 wi% 12 ppmw | 10.7 10.8%
washed PRI
uco
f0057] Represeniative results from Table 1 are summarized in Figure 1. Accordingly,

utilizing solid treatment materials that contain alkali metal or alkaline earth metals in ionic

form exthibit better performance over the comparative examples for removing chioride-

containing organic compounds from the various renewable-oils tested. The best

performance observed utilized 8 wi% K/ALD,:. With 8 wi% K/ALT;, the amount of chioride-

containing organic compounds removed was over 80% from chicken fat, about 80% from

paim oil, and about 70% from pre~-washed UCQO at 200 °C process temperature, From the

results reporied in Table 1, the process disclosed removed chioride-containing organics from

palm oif from an initial chloride concentration of aboul 7.4 ppmw {0 below 2 ppmw, from

chicken fat from about 18 ppmw to below 3 ppmw, and from UCO from about 12 ppmw to

below 4 ppmw. Similar, albeit slightly lower, efficacy was observed for Na/Al:Oa.

Surprisingly, un-doped alumina (Ex. 4-4), with no alkali metal or alkaline earth metal, was
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refalively ineffective for organic chioride removal, pointing fo the importance of alkali metal
and alkaling earih metals. These results meet the desired target rangs for chioride-
containing organic compounds in order o process these renewabls feedstock in refinery
units safely, efficiently, and reliably without significant corrosion and fouling risk.

{B058]) The processes described herein can be useful in a variety of industries. For
example, as described above, the processes described hersin can be useful in converting
bio- and renewable feedsiocks (optionally in admixture with materials sourced from
petroleum feeds) {o useful fuels. Remnoval of organic chiorides can help reduce damage in
downstream processes such as hydroprocessing and fluid catalytic cracking as described
above, as well as in other refinery processes such as distiliation and coking. The processes
described herein can also be useful in the food industry, where certain organic chiorides are
knowr io be carcinogenic. And in virtually any industry, damage of equipment by

hydrochloric acid generated from organic chiorides can bg a significant concern.

{6059} The particulars shown herein are by way of exampie and for purposes of
fHustrative discussion of certain embodiments of the present disclosure only and are
presented in the cause of providing what is believed 1o be the most useful and readily
understood description of the principles and conceptual aspects of various embodiments of
the disclosure. in this regard, no attempt is made o show details associated with the
processes of the disclosurs in mors detail than is necessary for the fundamental
understanding of the processes described herein, the description taken with the examplss
making apparent io those skilled in the art how the several forms of the processes of the
disclosure may be embodied in practice. Thus, before the disclosed procaesses and devices
are described, it is 1o be undersiood that the aspects described herein are not limiled to
specific embodiments, apparatus, or configurations, and as such can, of course, vary. ftis
also 1o be undersiood that the terminology used herein is for the purpose of describing
particular aspects only and, unless specifically defined herein, is not intended 1o be limiting.

{60801 The ferms "a,” “an,” “the” and similar referents used in the context of describing
the processes of the disclosure {(sspecially in the context of the following embodimenis and
embodiments) are to be construed 1o cover both the singular and the plural, unless

otherwise indicated herein or clearly contradicted by context.

{6081} All processes described herein can be performed in any suitable order of steps
uniess otherwise indicaied herein or otherwise clearly contradicted by context. The use of
any and all examples, or exemplary language (e.g., “such as”) provided herein is intended
merely 1o better illuminate the processes of the disclosure and does not pose a limitation on

the scope of the disclosure. No language in the specification should be construed as
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indicating any non-embodied element essential {o the practice of the processes of the

disclosure.

{oo62} Unless the context clearly requires otherwise, throughout the description and the
embodiments, the words ‘comprise’, ‘comprising’, and the like are {0 be construed in an
inclusive sense as gpposed o an exclusive or exhaustive sense; that is {o say, in the sense
of “including, but not limited to”. Words using the singular or plural number also include the
plural and singular number, respeciively. Additionally, the words “herein,” “above,” and
*below” and words of simifar impori, when used in this application, shal refer {o this

application as a whole and not to any particular portions of the application.

[6063] As will be understood by one of ordinary skill in the art, each embodiment
disclosed herein can comprise, consist essentially of or consist of its particular stated
element, step, ingredient or component. As used herein, the transition ferm "comprise” or
‘comprises” means includes, hut is not limited o, and allows for the inclusion of unspecified
elements, sieps, ingredients, or components, even in major amounis. The {ransitional
phrase “consisting of excludes any element, step, ingredient or component not specified.
The transition phrase “consisting essentially of’ limils the scope of the embodiment to the
specified elements, steps, ingredients or componenis and (o those that do not materially
affect the embodiment.

{0084} All percentages, ratios and proportions herein are by weight, unless othernwise

specified.

{0085} Notwithstanding that the numerical ranges and parameters setting forth the broad
scape of the disciosure are approximations, the numerical values set forth in the specific
examples are reported as precisely as possible. Any numerical value, however, inherently
comtains certain errors necessarily resuliing from the standard deviation found in their

respective testing measurements.

{0088} Groupings of alternative elements or embodiments of the disclosure are not to be
construed as limitations. Each group member may be referred to and embodied individually
or inn any combination with other members of the group or other elements found hergin. His
anticipated that one or more members of a group may be included in, or deleted from, a

group for reasons of convenience and/or patentability. When any such inclusion or delelion
occurs, the specification is deemed o coniain the group as modified thus fulfilling the written

description of all Markush groups used in the appended embodiments.

{00873 Some embodiments of varicus aspects of the disclosure are described herein,
including the best mode known 10 the inventors for camrying oul the processes described

herein. Of course, variations on these described embodiments will become apparent {o
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those of ordinary skill in the art upon reading the foregoing description. The skilled artisan
will employ such variations as appropriate, and as such the processes of the disclosure can
be practiced otherwise than specifically described herein. Accordingly, the scope of the
disclosure includes all modifications and equivalents of the subject matter recited in the
embodiments appended hereto as parmitied by applicable law. Moreover, any combination
of the above-described elements in all possible variations thereof is encompassed by the

disclosure uniess otherwise indicated herein or otherwise clearly contradicted by context.

[a0&8] Accordingly, various aspects and embodiments of the disclosure are provided by
the following enumerated embodiments, which can be combined in any number and in any

combination that is not technically or logically inconsistent.

Embodiment 1. A process for processing a liquid feed, the process comprising:

providing a liquid feed that comprises one or more fatly acids and/or fatty acid esters,
the liquid feed having a first chioride concentration by weight of chioride-
containing organic compounds; and

contacting the liquid feed with g solid treatment material io remove at least a fraction
of the chicride-containing organic compounds to produce a treated liguid feed
having a second chioride concentration that is less than the first chioride
concentration,

wherein the solid treatment material comprises an altkali metal or an alkaline sarth

metal in ionic form.

Embodiment 2. The process of embodiment 1, wherein the liquid feed comprises a

renswable feedstock, e.g., comprises renswable as the only feedstock.

Embodiment 3, The process of embodiment 1, wherein the liguid feed includes at

least 70 wit% renewabie feedstock, e.g., at least 80 wi%, or ai least 90 wi%.

Embodiment 4. The process of any of embodiments 1-3, wherein the liguid fesd
further includes a feedstock derived from crude oil.

Embaodiment 5. The process of any of embodiments 1-4, wherein the figuid feed

comprises one or more fats, oils or greases.

Embodiment 8. The process of embodiment §, wherein the liquid feed comprises one
or more animal fats, for example, chicken fat, baef fat, pork fat, sheep fat or fish oil, e.g., in

the form of choice white grease or inedible {allow).
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Embodiment 7. The process of embodiment § or embodiment 8, wherein the liquid
feed comprises one of more vegetable oils, for example, com oil, rapeseed (canola) oil,
sunflower oil, soybean oif, cotlon seead oll, nettlespurge oif, coconut oil, or palm oil.

Embodiment 8. The process of any of embodiments 1-7, wherein the liguid feed

comprises used, recycled or waste fats, olis or greases, e.4., used cooking oil.

Embodiment 8. The process of any of embodiments 1-8, wherein the liguid feed

includes at least 25 wtS fatty acids and/or falty acid esters, .g., at [east 35 wit%.

Embodiment 10, The process of any of embodiments 1-8, wherein the liguid feed

includes at least 40 wiS fatty acids and/or falty acid esters, e.g., at least 80 wi%.

Embodiment 11. The process of any of embodiments 1-8, wherein the liguid feed
includes at least 70 wi% fatty acids and/or fally acid esters, e.g., at least 80 wi%, or at least
90 wi%.

Embodiment 12. The process of any of embodiments 1-11, wherein the ratio of falty
acids to fatly acid esters in the fiquid feed is in the range of 811 10 1:1, eg., from 0:1 to 1.0.5,
or from 0:1 10 1:0.2, orfrom 0:1 10 1:0.1, or 0:1 10 1:0.05.

Embodiment 13. The process of any of embodiments 1-12, wherein the fatty acid esters
comprise one or more of falty acid triglycerides, fatty acid diglycerides, fatty acid
monoglycerides, and fatty acid alkyl esiers (e.g., falty acid methyl ester, fatty acid ethyl

astery.

Embodiment 14. The process of any of emnbodiments 1-13, wherein the chioride-
containing organic compounds are selecied from the group consisting of chlorine-substituled
long-chain (C10+) paraffing, long-chain acid chiorides, chiorine-substituted long-chain
aldehydes, chiorine-substifuted long-chain ketones, cholesterol-like organic chiorides, and
short-chain (C2-C8) diols such as 3-monocchioropropane-1,2-diol or 2-monochioropropane-
1,3-diol.

Embodiment 15. The process of any of embodiments 1-14, wherein the first chioride

concentration is at least 2 ppmw, e.g., at ieast 5 ppmw.

20



WO 2023/278530 PCT/US2022/035458

Embodiment 18. The process of any of embodimenis 1-14, wherein the first chioride

conceniration is at least 7 ppmw, e.g., at least 10 ppmw.

Embodiment 17, The process of any of embodiments 1-14, wherein the first chioride

concentration is at least 15 ppmw.

Embodiment 18, The process of any of embodiments 1-17 wherein the first chioride

concentration is no more than 300 ppmw, .., no more than 250 ppmw.

Embodiment 19. The process of any of embodiments 1-17, wherein the first chioride

concentration is no more than 100 ppmw, £.¢., no more than 75 ppmw.
Embodiment 20. The process of any of smbodiments 1-14, wherein the first chioride
concentration is in the range of 2-300 ppmw, e.g., 5300 pomw, or 10-300 ppmw, or 2-100

ppmw, or 5100 ppmw, or 10-100 ppmw.

Embodiment 21. The process of any of embodiments 1-20, wherein the solid treatment

material comprises the alkali metal in ionic form.

Embodiment 22. The process of embodiment 21, wherein the solid treatment material

comprises sodium ions, potassium ions, or a combination thereof.

Embodiment 23. The process of any of embodiments 1-22, wherein the solid treatment

material comprises the alkaline earth metal in ionic form.

Embodiment 24. The process of any of embodimenis 1-23, wherein the solid treatiment

material comprises alkali or alkaline earth lons disposed on a support.

Embodiment 25, The process of embodiment 24, wherein the support is alumina,

Embodiment 26. The process of embodiment 24, wherein the support is an

aluminosilicate or a silicate, e.q., a mesoporous silicate or aluminosilicate.

Embodiment 27. The process of embodiment 24, wherein the solid freatment material is

not a microporous zeolite.
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Embodiment 28. The process of any of embodimenis 1-20, wherein the solid treatment

material is an alkali-doped alumina.

Embodiment 29, The process of any of embodiments 1-20, wherein the solid freatment

material is a sodium-doped alumina.

Embodiment 30, The process of any of embodiments 1-20, wherein the solid freatment

material is a potassium-doped alumina.

Embodiment 31. The process of any of embodiments 1-20, wherein the solid treatment

material is a scdium- and potassium-doped alumina.

Embodiment 32. The process of any of embodiments 1-20, wherein the solid freatment

malerial is a sodium- and potassium-doped zeoliie.

Embaodiment 33. The process of any of embodiments 1-20, wherein the solid treatment
material comprises an alkali or alkaline earth-containing mineral,

Embodiment 34. The process of embodiment 33, wherein the solid treatment material is

a magnesium-containing hydrotalcite.

Embodiment 35. The process of any of embodiments 1-34, whergin the alkali or
alkaline earth is present in the solid treatment material in an amount of at least 2 wit%, e.g.,
at least 4 wiSs.

Embodiment 38. The process of any of embodimenis 1-34, wherein the alkali or
alkaline earih is present the solid irealment material in an amount of al least 8 wit, e.g., at

least 8 wi%.

Embodiment 37, The process of any of embodiments 1-34, wherein the alkali or
alkaline earth is present in the solid treatment material an amount of atleast 10 wi%, e.g., at
least 15 wi%.

Embodiment 38. The process of any of embodiments 1-37, wherein the alkali or
alkaline earth is present in the solid freatment material an amount of no more than 35 wi%,
e.g., no more than 30 wt% or no more than 25 wiSh.
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Embodiment 39, The process of any of embodimenis 1-38, wherein the solid treatment
material is present in an amount of at least 0.5 wi% of the liguid feed, e.g., at least 1 wi%, or

at isast 2 wi%, or at least 4 wi%.

Embodiment 40, The process of any of emboediments 1-38, wherein the contacling is

performed for a time of at least 10 minutes, 2.q., at least 30 minutes.

Embodiment 41, The process of any of embodiments 1-39, wherein the contaciing is

performed for a time of at least 60 minules, &.g., at least 30 minutes.

Embodiment 42. The process of any of embodiments 1-41, wherein the contacting is
performed for a ime of no more than 24 hours, e.g., no more than 12 hours, no more than 8

hours, or no mors than 8 hours.

Embodiment 43. The process of any of embodiments 1-42, wherein the contacting is
performed at temperature of at least 80 °C, e.g., at least 100 °C.

Embaodiment 44, The process of any of embodiments 1-42, wherein the contacting is

performed at a temperature of at feast 120 °C, e.g., al least 160 °C.

Embaodiment 45, The process of any of embodiments 1-44, wherein the contacting is

performed at a temperature of at least 200 °C.

Embodiment 46. The process of any of embodiments 1-45, wherein the contacting is

performed at a temperature of no more than 400 °C, e.g., no more than 300 °C.

Embodiment 47, The process of any of embodiments 1-48, wherein the process is
performed for a time and under conditions such that the second chloride concentration is no

more than 10 ppmw, e.g., no more than 7 ppmw.

Embodiment 48. The process of any of embodiments 1-46, wherein the process is
performed for a ime and under conditions such that the second chioride concentration is no

more than 5 ppmw, e.g., no more than 3 pprmw.

Embodiment 48. The process of any of embodiments 1-46, wherein the process is
performed for a fime and under conditions such that the second chloride concentration is no

more than 2 ppmw,
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Embodiment 50. The process of any of embodimenis 47-48, wherein the second

chioride concentration is at least 0.5 ppmw, €.g., at least 1 ppmw.

Embodiment 51, The process of any of embodiments 1-50, wherein the process is
performed for a ime and under conditions such that the second chioride concentration is no

maore than 70% of the first chioride concentration, e.g., no more than 60%

Embodiment 52. The process of any of embodiments 1-50, wherein the process is
performed for a time and under conditions such that the second chioride concentration is no

more than 50% of the first chioride concentration, e.g., no more than 40%.

Embodiment 53. The process of any of smbaodiments 1-50, wherein the process is
performed for a ime and under conditions such that the second chioride soncenitralion is no

maore than 30% of the first chioride concentration, e.g., no more than 20%.

Embodiment 54, The process of any of embodiments 51-53, wherein the second
chioride concentration is at ieast 10% of the first chioride concentration, e.q., atleast 15% of

the first chioride concentration.

Embaodiment 55, The process of any of embodiments 51-53, wherein the second
chioride concentration is at least 20% of the first chioride concentration, €.g., at least 30% of

the first chioride concentration.

Embodiment 58. The process of any of embodiments 1-55, further comprising washing
the liguid feed with an agueous fluid o reduce amounts of water-soluble compounds therein,

&.g., before contacting with the solid treatment material.

Embodiment 57, The process of any of embodiments 1-58, further comprising
degumming, bleaching, and/or fillering the liguid feed, e.q., before and/or after contacting

with the solid tfreatment material.

Embodiment 58. The process of any of embodiments 1-87, further comprising

hydroprocessing the liquid feed, e.q., after contacling with the solid treatment material.

Embodiment 58. The process of embodiment 58, wherein the hydroprocessing is

performed in mixture with a petroleum-based feedstock.
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Embodiment 80. A diquid fuel made by the process of any of any of embodimenis 1-58,
&.g., a diesel, a jet fuel or a gasoline such as a renewable diesel, a biodiesel, a bio-jel fusior
& bio-gasoline.

{0069} in closing, il is to be understood that the varicus embodiments herein are
Hlustrative of the processes of the disclosures. Other modifications that may be employed
are within the scope of the disclosure. Thus, by way of example, but not of limilation,
alternative configurations of the processes may be utilized in accordance with the teachings
herein. Accordingly, the processes of the present disciosure are not limited to that precisely

as shown and described.
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What is claimed is:

1. A process for processing a liquid feed, the process comprising:

providing a liquid feed thal comprises one or more fatty acids and/or falty acid esters,
the liquid feed having a first chioride concentralion by weight of chioride-
containing organic compounds; and

contacting the liguid feed with a solid ireatment malerial to remove at leasl a fraction
of the chioride-containing organic compounds {0 produce a freated liquid feed
having a second chioride concentration that is fess than the first chioride
conceniration,

wherein the solid treatment material comprises an atkail metal or an alkaline earth

metal in ionic form.

2. The process of claim 1, wherein the liquid feed includes at least 70 wi% renswable
feedstack.
3. The process of claim 1, wherein the liquid feed includes at least 70 wi% fatty acids

and/or fatty acid esters.

4. The process of claim 1, wherein the ratio of falty acids to fatly acid esters in the fiquid

feed is in the range of 0.1 to 1:1.

5. The process of claim 1, wherein the fatly acid eslers comprise one or more of fatly
acid triglycerides, faity acid diglycerides, faity acid monoglycerides, and fatty acid alkyl

esters {&.q., fatty acid methyi ester, fatty acid sthyl estern).

. The process of claim 1, wherein the chioride-containing organic compounds are
selected from the group consisting of chiorine-substituted long-chain (C10+) paraffins, long-
chain acid chlorides, chiorine-substituted long-chain aldehydes, chiorine-substituted long-
chain ketones, cholestercl-like organic chiorides, and short-chain (C2-C8) diois such as 3-

monochioropropane-1,2-diol or 2-monochioropropane-1,3-diol.

7. The process of claim 1, wherein the first chioride concentration is at least 15 ppmw.
8. The process of claim 1 wherein the firsi chioride concentration is no more than 300
DpIMW.
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g The process of claim 1, wherein the solid treatment material comprises the alkali or

alkaline earth meatal in ionic form.

10, The process of claim 1, wherein the solid treatment material comprises alkali or

alkaline earth ions disposed on a supporl.

11, The process of claim 10, wherein the support is aluming, an an aluminosilicate or &
silicate.

12. The process of claim 10, wherein the solid treatment material is not a microporous

zeolite,

13. The process of claim 1, wherein the solid treatment material is an alkali-doped

alumina.

14. The process of claim 1, wherein the solid treatment material is a sodium- and

potassium-doped zeolkite.

15, The process of claim 1, wherein the solid treatment material comprises an alkali or

alkaline earth-containing mineral,

18. The process of claim 1, wherein the alkali or alkaline sarth is present the solid

treatment material in an amount of at least 6 wi%.

17. The process of claim 1, wherein the solid treatment material is present in an amount

of at least 0.5 wi% of the liguid fesd.

18. The process of claim 1, wherein the contacting is performed for a time of at least 10

minutes.

18. The process of claim 1, wherein the contacting is performed at temperature of at
least 80 °C.

20. The process of claim 1, wherein the process is performed for a time and under

conditions such that the second chioride concentration is no more than 5 ppmw.
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21, The process of claim 1, wherein the process is performed for a time and under
conditions such that the second chioride concentration is no more than 50% of the first

chioride concentration.
22, The process of claim 1, further comprising washing the liquid feed with an aqueous
fluid to reduce amounis of water-soluble compounds therein, e.g., before contacting with the

solid treatment material,

23. The process of claim 1, further comprising hydroprocessing the liguid feed, e.q., afier

contacting with the solid treatment material.
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