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ADDITIVES FOR REMOVAL AND FOULING MITIGATION
OF RESIDUA FROM WASTE PLASTICS PYROLYSIS

TECHNICAL FIELD
{80011 The present invention relates to methods for separating contaminanis
from waste plastics pyrolysis streams, and more particularly relaies to methods
for separating solid contaminants from waste plastics pyrolysis streams by add-
ing an effective amount of an additive and then separating the contaminants

from the stream by a physical process.

BACKGROUND
[0002] it is well known that there is a very large amount of waste plastics
in the world that is an enormous disposal problem with adverse effects on the
ervironment. One approach for dealing with waste plastics is through conver-
sion of waste plastic {0 lower molecular weight hydrocarbon materials, particu-
larly valuable hydrocarbon materials such as hydrocarbon fuel materials. The
decomposition of hydrocarbon polymers of waste plastics, which can have high
molecular weights (i.e., long carbon-chain lengths) gives lower molecular-
weight hydrocarbons ({e., shorter carbon-chain lengths) that may be useful as
fuels.
[0003] Producing fuel and other valuable low molecular weight hydrocar-
bon materials from the pyrolysis {thermal decomposition) of waste plastic may
have environmental benefits both with respect o less reliance on traditional fusl
production processes that may generate larger amounts of poliution and
reduced levels of plastic waste sent to landfills or incinerated. Fuel production
from decomposed waste plastic may also have advaniages over other current
alternative energy sources, such as for instance crop-plant biomass fuels (bio-~
fuels) and wind generators,
[0004] However, the residua of the waste plastic to fuel conversion process,
also called waste plastics pyrolysis streams herein, typically contain consider-
able unwanted contaminants, in particular solids. These solids are not soluble

in the residue matrix. The contaminants are unconvertible products of polymer
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processes and pyrolysis by-products that behave like insoluble coke. They also
contain fouling material made of rather insoluble polynuclear aromatics and
small unconverted polymers which makes them difficult for further processing at
refinery units {e.g., crude units, thermal cracking units, hydrocracking units,
etc.}. These organic solids can contain a high level of metals; namely, metals
coming from the catalysts left in the plastic matrix during polymerizations or
from plastic additives. This residue is typically about 10% of the fead {0 the
conversion units for pyrolysis / thermal decomposilion waste plastic processes.
[0005] I is thus desirable to develop a method and compositions for remov-

ing these contaminants from waste plastics pyrolysis streams.

SUMMARY
[00068] There is provided, in one form, a method for removing contaminants
from a waste plastics pyrolysis stream containing the contaminanis, where the
method includes infroducing to the waste plastics pyrolysis stream containing
contaminants an effective amount to at least partially remove the contaminants
therefrom of at least one additive selected from the group consisting of crude ol
demulsifiers, crude oil wax control additives, crude cil pour pointreducers, dis-
persants/antifoulants, nanoscale metallic oxides, overbased metal oxide carbo-
nates, and combinations thereof, and then separating the contaminants from
the waste plastics pyrolysis stream by a physical process.
[0007]  Additionally, there is provided a treated waste plastics pyrolysis
stream that includes waste plastics from pyrolysis, contaminants, and an sffec-
tive amount of an additive to at least partially remove the contaminants from the
waste plastics pyrolysis stream, where the additive is selected from the group
consisting of crude oil demulsifiers, crude oil wax control additives, crude ol
pour point reducers, dispersants/antifoulants, nancscale metallic oxides,
overbased metal oxide carbonates, and combinations therecf.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1is & graph of solids that are notremoved as a function of size
for waste plastic residuum of a blank and three examples using different addi-
tives at the indicated dosages afler 30 minutes static settling at 8C°C;
{00081 FIG. 2 is a bar chart of improved percentage removal of contaminant
particles from waste plasiic residuum showing a blank and four different addi-
tives at the indicated dosages after 30 minutes static settling at 80°C for coke/~
solids not soluble in xylene;
{00107 FIGS. 3A-3C are a series of microphotographs of unsettied material
on top of the settier after 30 minutes of static setltling at 80°C for:

FiG. 3A which is a blank;

FiG. 3B after treatment with a demulsifier; and

FIG. 3C after treatment with a combination of phosphate ester crude

antifoulant and crude wax dispersant;
{00111 FIGS. 4A and 4B are two microphotographs of unsettied material on
top of the setller after 30 minutes of stalic settling at 80°C for:

FIG. 44 after treatment with a mag overbase; and

FiG. 4B after treatment with a dispersant for asphaltenes;
{00121 FIG. 5is a graph of solids that are not removed as a function of size
for waste plastic residuum of a blank and four examples using different addi-
tives at the indicated dosages after 30 minutes of centrifugation at 1850 rpm
and 80°C;
{00137 FIG. 6 is a graph of solids that are notremoved as a function of size
for waste plastic residuum of a blank and four examples using different addi-
tives at the indicated dosages after 30 minutes of centrifugation at 1850 rpm
and 80°C;
{6014} FIG. 7 is a bar chart of improved percentage removal of contaminant
particles from waste plastic residuum showing a blank and four different addi-
fives at the indicated dosages after 30 minutes of centrifugation at 1850 rpm
and 80°C;



WO 2023/230361 PCT/US2023/023765

[0018] FIGS. BA-BC are a series of microphotographs of unsetiied material
on top of a centrifuge tube after static setlling following 30 minutes of centrifu-
gation at 80°C for:

FiG. 8A which is a blank;

FIG. 8B after treatment with a demulsifier; and

FI3. 8C after treatment with a combination of phosphate ester crude

antifoulant and crude wax dispersant; and
{00181 FIGS. BA and 9B are two microphotographs of unsettled material on
top of a centrifuge tube after static settling following 30 minutes of centrifugation
at 80°C for:

FIG. 94 after treatment with 3 mag overbase; and

FIG. 9B after treatment with a dispersant for asphalienss.

DETAILED DESCRIPTION
{00171  Waste plastic residua is the unconvertad residue from waste plastic
pyrolysis. Waste plastic pyrolysis converts polymers into hydrocarbonsffuel
distillates by bond breaking while residuum is the portion not converted (not
decomposed or retropolymerized/condensead into non distillable fraction), which
ia a byproduct that can be partially reused (recycled back to the pyrolysis
reactor) and partially sent to other refinery conversion processes {mainly
visbreaking and delayed coking), but only after the removal of solid contami-
nants. As defined herein, the solid contaminants include, but are not neces-
sarily imited to, carbon material, carbon-type materials, organic polymers,
inorganic solids including metal particles, including metals trapped within solids
(e.g., metal particles frapped within organic polymers), and combinations of
these. “Carbon-type materials” include, but are not necessarily limited to carbon
nanomaterials (CNMs}.
[B018] |t has been discovered that certain additives introduced into waste
plastics pyrolysis streams can improve the removal of unwanied fouling solids,
coke and barely soluble material like polynuciear aromatics and asphaltenic
material and associated contaminants therefrom. The additives improve the

rate and amount of removal by settling and/or centrifugation or other separation
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techniques and processes. Moreover, the solids are dispersed, and asphal-
tenic-type material is stabilized versus problemalic aggregation and phase
separation. By “stabilized” is meant that it does not precipitate, or precipitation
is inhibited or prevented. The methods and additives described herein are
therefore relevant for improving the feasibility of a waste plastic {0 fuel process,
and integration of such a process with petroleum refineries. Without such a
method for removing contaminants, the untreated residue would limit the pro-
cess application and economics of such a waste plastic to fuel process. In other
words, it would be uneconomical to use such a process.

{8018} Conventional settling and centrifugation are effective physical ways to
remove solids, but they are typically slow andfor only partially remove unwanted
metal contaminants asscciated with the solids. [t has been discovered that the
efficiency and speed of the removal process can be much improved by intro-
duction of the additives described herein, resulling in “cleaner” and easier {o
process plastics residue that is suitable for processing at refinery units, for
example as a co-feed o visbreakers and delayed cokers. Apart from the
removal of unwantad metallic contaminants, the removal of inscluble solids
reduces the fouling andfor coking tendency {0 levels that allow processing of
the residue at refinery plants. Moreover, the fouling problem of asphaltenic-like
material from pyrolysis / thermal degradation can be reduced and mitigated.
[0020] The method and additives described herein improve the flexibility and
feasibility of using waste plastics pyrolysis streams to fuel processes because
they make the residue from plastics processing suitable for further conversion.
This avoids the generation of about 10% unusable residual waste from the
plastic to oil or fuel processes, thus making this waste usable as a feed to
petroleum refinery processes.

{80211 The introduction of effective amounts of the additives improves the
efficiency of solids and metals contaminanis by physical processes including,
but not necessarily limited to, settling and/or centrifugation. These additives
improve the efficiency of the removal of solids and metal contaminants by
centrifugation and/or settling, which makes the processes much faster and

effective. Apart from the removal of contaminants, the fouling tendency of the
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remaining low solubility components, asphaitic-type materials from polymers
pyrolysis and recombination, is miligated by the additives.

{00221 In one non-limiting embodiment, the waste plastics pyrolysis stream
may be from almost any type of polymer or plastic. In @ non-restrictive version,
the plastic may include, but is not necessarily limited to, polyethylens (PE),
polypropylens (FP), polyvinylchloride (PVC), polyethylene terephihslate
{PETE), polystyrene (P8}, polyurethane, polycarbonate (PC), polyamide,
polymethyl Methacrylate (PMMA), and combinations thereof.

{00237 Suitable additives include, but are not necessarily limited to, crude oil
demulsifiers, crude oil wax control additives, crude oil pour point reducers, dis-
persants/antifoulants, nanoscale metallic oxides, overbased metal oxide carbo-
nates, and combinations thereof. In mors specific, but non-limiting embodi-
ments, suitable crude oll demulsifiers include, but are not limited to, ethoxylated
andfor propoxylated alkylphenol formaldehyde resins. Suitable crude ol wax
control additives include, but are not necessarily Himited to, poly{ethylene-co-
vinylacetate). Suitable crude oil pour peoint reducers include, but are not neces-
sarily limited {o, ethylene vinyl acetates. Suitable dispersants/antifoulants
include, but are not necessarily limited to, maleic anhydride/olefin polymers
from olefins having C18-C18 carbon atoms and weight average molecular
weights of from about 200 to about 300 as well as functionalized derivatives of
maleic anhydride/olefin polymers having weight average molecuiar weights of
from about 250 to about 350, More specifically, suitable functionalized deriva-
tives of maleic anhydride/olefin pelymers include, but are not necessarily limited
to, amine/polyamine derivatives, copolymers of butadiene and C16-C18 anhy-
drides, alcohol/polyalcohol derivatives, carboxylicfatty acid derivatives, and
combinations thereof. Suitable additives may also include nanoscale metaliic
oxides that are magneasium oxide andior calcium oxide. in a non-limiting exam-
ple, a suitable overbased metal oxide carbonate is magnesium oxide overbase.
{00241 In another non-restrictive version, the effective amount of the additive
introduced info the waste plastics pyrolysis stream ranges from about 10 inde-
pendently to about 3000 ppm based on the waste plastics pyrolysis stream;

alfernatively, from about 100 independently to about 300 ppm. The term “inde-
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pendently” when used herein with respect o a range means that any endpoint
may be combined with any other endpoint to give a suitable altemative range.
For instance, a range of from about 10 ppm to about 300 ppm would be
accepiabie,

{00281 The temperature of the method is important because the waste
plastics pyrolysis stream must be liquid and flowable to be processed. Thus, in
one nen-limiting embodiment, the temperature should be from about 100°C
independently {0 about 400°C; altemnatively, from about 150°C independently to
about 250°C.

{0028] Introducing the additive into the waste plastics pyrolysis stream may
be accomplished by any suitable method. Mixing of the additive with the waste
plastics pyrolysis siream should produce a good dispersion of the additive,
which in one non-limiting embodiment includes introducing the additive while
transferring the waste plastic resid product upstream of a pump that will impart
shear stress and mixing. Injection may optionally be made with a good mixing
device, such as a quill, which tends to generate small droplets of the additive
liquid carrier in a solvent.

{00271 Suitable solvents for delivering the additive include, but are not
necessarily limited to, gasoil, vacuum gasoil, fluid catalytic cracking light cycle
oif, fluid catalytic cracking heavy cycle oif and fluid catalytic cracking slurry il
ethylene cracker pyrolysis gasoline, ethylene cracker pyrolysis fuel oil, kero-
seneg, naphtha and gasoline. The amount of the additive in the solvent may
range from about 1:1 independently to about 50:1; altermnatively, from about 5:1
independently to about 10:2 solvent to additive (solvent additive) ratio by
volume.

[6028] The method alsc includes separating the contaminants from the
waste plastics pyrolysis stream by a physical process. Suitable physical separa-
tion processes include, buf are not necessarily limited to, gravity settling, cen-
frifugation, cyclones, and combinations thergof.

{00281 The invention will now be described with respect to particular embodi-
ments which are not intended to limit the invention in any way, but which are
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simply to further highlight or ilustrate the invention. All percentages (%) are

weight percentages unless otherwise noted.

EXAMPLE 1

REMOVAL COF SOLIDS BY SETTLING
{00301 FIG 1is a graph of coke and other solids that are insoluble in xylene
and notremoved as a function of size for waste plastic residuum intended for a
fuel process of a blank and three examples using different additives at the indi-
cated dosages after 30 minutes static settling at 80°C. The residuum was from
waste plastic that was a mixture of municipal waste plastics containing a wide
range of plastic, including polyethylene (PE), polypropylene (PP), polyvinyichlo-
ride (PV(C), polyethylene terephthalate (PETE), polystyrene (PS), polyursthane,
polycarbonate (PC), polyamide, polymethy! methacrylate (PMMA). The inven-
tive runs used 1000 ppm demulsifier; a mixture of 500 ppm antifoulant and 500
ppm wax dispersant, and 500 ppm magnesium overbase. The magnesium
overpase is an emuision of collcidal magnesium in @ water phase dispersed in
a hydrocarbon phase by a surfactant. The basicity of the oxide in the water
phase is controlledireduced by bubbling CO2 through the emulsion. Demuisifi-
ers were based on ethoxylatedfpropoxylated alkyiphenol formaldshyde resing,
and the antifoulant was based on maleic anhydride ester of hexadecane (C18)
alpha olefins. The wax dispersant was composed of poly(ethylene-co-vinyi-
acetate, while the "mag overbased” was based on nanocgiicid of emulsified
magnesium oxide overbased
{00311 FIG. 2is a graph of coke and other solids that are inscluble in xylene
and not removed a5 a funchion of size for waste plastic residuum of a blank and
the three examples using different additives at the indicated dosages after 30
minutes static setlling at 80°C in FIG. 1. It may be seen that each of the three
additives removed solids as compared with the blank. For FIG. 1, samples were
taken from the top of the setiler.
{8032} FIG. 2is a bar chart showing improved percentage removal of con-
taminant particles from the waste plastic residuum of FIGS. 1 and 2 showing

the blank and four different additives al the indicated dosages afier 30 minutes
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static settling at 80°C for coke/sclids not soluble in xylene, where the order of
improvement was 2000 ppm asphaltenes dispersant {(which is the same as the
antifoulant) > 500 ppm magnesium overbase > 500 ppm antifoulant + 500 ppm
wax dispersant > 1000 ppm demuilsifier > blank. Samples were taken from the
top of the settler. The contaminants are coke and other solids not soluble in
xylene.

{00331 FIG. 3is a series of microphotographs of unsettied material on top of
the settler after 30 minutes of static setiling at 80°C for the blank (FIG. 34),
after treatment with the demulsifier (F1G. 3B), and after treatment with the
combination of phosphate ester crude antifoulant and crude wax dispersant
(FIG. 3C}. it may be seen that less residual material is seen these Figures on
the order of FIG. 3C < FIG. 3B < FIG. 3A, where less residual maierial is the
goal.

[0034] FIG. 4 is two microphotographs of unsettied material on top of the
seitler after 30 minutes of static setlling at 80°C where FIG. 4A shows results
after treatment with a mag overbase and FIG. 4B shows results after treatment

with a dispersant. FIG. 4B shows better results as compared with FIG. 4A,

EXAMPLE 2

REMOVAL OF SOLIDS BY CENTRIFUGATION
[00358] FIG. 5is a graph of solids that are not removed as a function of size
for waste plastic residuum intended for a fuel process of g blank and three
examples using different additives at the indicated dosages after 30 minuies
centrifugation at 1850 rpm at 80°C. The residuum was from the same waste
plastic that was usead for tests reported in FIGS. 1-4 and processed at the same
conditions. Therefore, the waste plastic used for these {ests is the same as for
the settling tests noted in Example 1. The inventive runs used 1000 ppm
demulsifier; a mixture of 500 ppm antifoulant and 500 ppm wax dispersant, 500
ppm magnesium overbase, and 2000 ppm asphaliene dispersant. The magne-
sium overbase is an emulsion of colloidal magnesium in a water phase dis-
persed in a hydrocarbon phase by a surfactant. The basicity of the oxide in the

water phase is controlledireduced by bubbling COz through the emulsion.
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{8036] Demulsifiers were based on ethoxylatedipropoxylated alkylphenol
formaldehyde resins, and the aniifoulant was based on maleic anhydride ester
of hexadecane (C18) alpha olefing. The wax dispersant was compossd of
poly{sthylene-co-vinylacetate, while the “mag overbased” was based on a
nanoccolloid of emulsified magnesium oxide overbass.

{00371  FIG. 8 is a graph of solids that are not removed as a function of size
for waste plastic residuum of a blank and the four examples using different
additives at the indicated dosages after 30 minutes centrifugation at 1850 rpm
at 80°C in FIG. 6. Centrifugation shows a better removal of solids. it may be
ssen that sach of the three additives removed solids as compared with the
blank. For both FIGS. 5 and 6, samples were taken from the top of the tube
after centrifugation.

{06038} FIG. 7 is a bar chart showing improved percentage removal of con-
taminant particles from the waste plastic residuum of FIGS. 5 and 8 showing
the blank and four different additives at the indicated dosages after 30 minuies
centrifugation at 1850 rpm at 80°C for cokefsolids not soluble in xylene, where
the order of improvement was 500 ppm antifoulant + 500 ppm wax dispersant
>1000 ppm demuisifier > 2000 ppm asphaltenes dispersant (which is the same
as the antifoulant) > 500 ppm magnesium overbase > blank. Samples were
taken from the top of the sstiler. The contaminants are coke and other solids
not soluble in xylene.

{0038} FIC. 8is 2 series of microphotographs of unsettied material on top of
the settier after 30 minutes of centrifugation at 1850 rpm at 80°C for the blank
(FIG. 8A), after treatment with the demulsifier (FIG. 8B}, and after treatment
with the combination of phosphate ester crude antifoulant and crude wax
dispersant (FIG. 8C). it may be seen that less residual material is seen these
Figures on the order of FIG. 8C < FIG.8 < FIG. 8A, where less residual material
is the goal.

{00401 FIG. 9is two microphotographs of unsettied material on top of the
setiler after 30 minutes of centrifugation at 1850 rpm at 8G°C where FIG. DA
shows results after reatment with a mag overbase and FIG. 10B shows results
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after treatment with a dispersant. FIG. 10B shows finer and {otal less unsatiied

maierial compared with FIG. 8A.

{00411 In the foregeing specification, the invention has been described with
reference {0 specific embodiments thereof, and has been described as effeciive
in providing methods and compositions for removing contaminants, particularly
solid contaminants from waste plastics pyrolysis streams. However, it will be
evident that various modifications and changes can be made thereto without
departing from the broader scope of the invention. Accordingly, the specification
is {o be regarded in an lustrative rather than a restrictive sense. For example,
specific waste plastics pyrolysis streams, crude oil demulsifiers, crude oil wax
control additives, crude oil pour point reducers, dispersants, antifoulants, nano-
scale metallic oxides, overbased metal oxide carbonates, solvents, proportions,
dosages, treatment conditions, physical separation processes, and other com-
ponents and procedures falling within the claimed parameters, but not specifi-
cally identified or tried in a particular method or composition, are expected to be
within the scope of this invention,

{00421 The present invention may suitably comprise, consist or consist
essentially of the elemenis disclosed and may be practiced in the ahsence of
an slement not disclosed. For instance, there may be provided a method for
removing contaminanis from a waste plastics pyrolysis stream containing the
contaminants, where the method comprises, consists essentially of, or consists
of, introducing to the waste plastics pyrolysis stream containing contaminants
an effective amount {o at least partially remove the contaminants thergfrom at
least one additive selected from the group consisting of crude oil demuisifiers,
crude oil wax control additives, crude cil pour point reducers, dispersants/anti-
foulants, nanoscale metaliic oxides, overbased metal oxide carbonates, and
combinations thereof, and separaiing the contaminants from the waste plastics
pyrolysis stream by a physical process.

{00431 Alternatively, there may be provided a treated waste plastics pyroly-
sis siream that comprises, consisis essentially of, or consisis of, waste plastics

from pyrolysis, contaminants, an effective amount of an additive to at least
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partially remove the contaminants from the waste plastics pyrolysis stream,
where the additive is selected from the group consisting of crude oil demulsifi-
ers, crude oil wax control additives, crude oil pour point reducers, dispersants/-
antifoulants, nanoscale metallic oxides, overbased metal oxide carbonates, and
combinations thereof.

[0044] In another non-restrictive version, the only dispersant or antifouiant in
the additive is one or more waste plastic as defined hersin.

[30458] The words "comprising” and “comprises” as used throughout, are to
be interpreted to mean “including but not limited {07 and "includes but not limited
10", respectively.

{0048] As used herein, the singular forms “a,” “an,” and “the” are intended
to include the plural forms as well, unless the context clearly indicales otherwise.
{36047 As used herein, the term “about” in reference to a given parameter
is inclusive of the stated value and has the meaning diciated by the cortext (e.g.,
it includes the degree of emor associated with measurement of the given
parameter).

{30487 As used herein, the term “and/or” includes any and all combinations

of one or more of the associated listed items.
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CLAIMS
What is claimed is:
1. Aomethod for removing contaminants from a waste plastics pyrolysis

stream containing the contaminants, the method comprising:

introducing o the waste piastics pyrolysis stream containing
contaminants an effective amount {o at least partially remove the
contaminanis therefrom at least one additive characterized as
selected from the group consisting of crude oif demulsifiers, crude
oil wax control additives, crude oil pour point reducers,
dispersantsfantifoulants, nanoscale metallic oxides, overbased
metal oxide carbonates, and combinations thereof: and

separating the contaminants from the waste plasiics pyrolysis sfream by
a physical process.

2. The methed of claim 1 where in the waste plastics pyrolysis stream, the
plastic is selected from the group consisting of polyethylene, polypropylene,
polyvinyichioride, polyethyiene terephihalate, polystyrene, polyurethane,

polycarbonate, polyamide, polymethyl methacrylate, and combinations thereof,

3. The method of claim 1 where:
the crude ofl demulsifiers are selected from the group consisting of
ethoxylated andfor propoxylated alkylphenol formaidehyde resins;
the crude ol wax control additives are selected from the group consisting
of poly(sthylene-co-vinylacetate),
the crude oil pour point reducers are selected from the group consisting
of ethylene vinyl acetates;
the dispersants/antifoulants are selected from the group consisting of:
the maleic anhydride/olefin polymers from olefins having C16-
C18 carbon atoms and weight average molecular
weights of from 200 to 30G;
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the functionalized derivatives of malsic anhydride/olefin

polymers having weight average molecular weights of
from 250 to 350, selected from the group consisting of
amine/polyamine derivatives, copolymers of butadiens
and C168/C18 anhydrides, alcoholfpolyalcchol
derivatives, carboxylic/atly acid derivatives, and
combinations thereof;

the nanoscale metallic oxides are selectad from the group consisting of

magnesium oxide and calcium oxide: and

the overbased metal oxide carbonate is magnesium oxide overbase.

4, The method of any one of claims 1, 2, or 3 where the effective amount of
the additive ranges from 10 to 3000 ppm based on the waste plastics pyrolysis

stream.

5. The method of any one of claims 1, 2, or 3 where the waste plastics

pyrolysis stream is liquid and is at a temperature between 100°C 1o 400°C.

8. The method of any one of claims 1, 2, or 3 where the physical separafion
process is selected from the group consisting of gravity setlling, cenfrifugation,

cyclones, and combinations thereof.

7. The method of any one of claims 1, 2, or 3 where the contaminanis are
solids selected from the group consisting of carbon material, carbon-type
materials, organic polymers, inorganic solids, metal particles, metals trapped

within solids, and combinations of these.

8, The method of any one of claims 1, 2, or 3 where the additive is present
in a solvent where:
the solvent is selected from the group consisting of gasoil, vacuum
gasoil, fluid catalylic cracking light cycle oil, fluid catalytic cracking

heavy cycle oil and fluid catalytic cracking slurry oil, ethylene
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cracker pyrolysis gasoling, ethylene cracker pyrolysis fuel ol
keroseneg, naphtha, gasoline, and combinations thereof, and
the amount of additive in the solvent ranges from 1:1 o 501

solventadditive by volume.

a. A treated waste plastics pyrolysis stream comprising:

waste plastics from pyrolysis;

confaminanis, and

an effective amount of an additive to at least partially remove the
contaminants from the waste plastics pyrolysis stream,
characterized where the additive is selected from the group
consisting of crude oil demulsifiers, crude oil wax conirol additives,
crude oif pour point reducers, dispersanisfantifoulants, nanoscale
metallic oxides, overbased metal oxide carbonates, and
combinations thereof.

10.  The treated waste plastics pyrolysis stream of claim 9 where the plastic
of the waste plastics is selected from the group consisting of polvethyiene,
polypropylene, polyvinyichloride, polvethyiene terephihalate, polystyrene,
polyurethane, polycarbonate, polyamide, polymethyi methacrylate, and

combinations thereof.

11.  The freated waste plastics pyrolysis stream of claim § where:
the crude oil demulsifiers are selected from the group consisting of
ethoxylated andfor propoxylated alkylphenol formaidehyde resins;
the crude oil wax control additives are selected from the group consisting
of poly{ethylene-co-vinylacetate);
the crude oil pour point reducers are selected from the group consisting
of ethylene vinyl acetates;

the dispersants/antifoulants are selected from the group consisting of:
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the maleic anhydridefolefin polymers from olefins having C18-
C18 carbon atoms and weight average molecular
weights of from 200 to 300;

the functionalized derivatives of maleic anhydride/olefin
polymers having weight average molecular weights of
from 250 o 350, selected from the group consisting of
amine/polyamine derivatives, copelymers of butadiene
and C16/C18 anhydrides, alcoholfpolyalcohol
derivatives, carboxylicffatty acid derivatives, and
combinations thereof;

the nanoscale metallic oxides are selected from the group consisting of
magnasium oxide and calcium oxide, and

the overbassd metal oxide carbonate is magnesium oxide overbase.

12. The freated waste plastics pyrolysis stream of any one of claims 9, 10, or
11 where the effective amount of the additive ranges from 10 to 3000 ppm

based on the waste plastics pyrolysis stream.

13, The treated waste plastics pyrolysis stream of any one of claims 9, 10, or
11 where the waste plastics pyrolysis stream is liguid and is at a temperature
between 100°C o 400°C.

14.  The freated waste plastics pyrolysis stream of any one of claims 9, 10, or

11 where the contaminants are solids.

18, The treated waste plastics pyrolysis stream of any one of claims 9, 10, or
11 where the additive is present in a solvent where:
the solvent is selected from the group consisting of gasoll, vacuum
gasoil, fluid catalytic cracking light cycle oil, fluid catalytic cracking
heavy cycle oil and fluid catalytic cracking slurry oil, ethylene
cracker pyrolysis gasoline, ethvlene cracker pyrolysis fuel oil,
kerosene, naphtha, gasoline, and combinations thereof, and



WO 2023/230361 PCT/US2023/023765

the amount of additive in the solvent ranges from 1.1 to 50:1

solventadditive by volume.



