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PROCESS FOR RECOVERING AND REUSING DEPOLYMERIZATION CATALYST

CROSS-REFERENCE
[0001] This application claims the benefit of U.S. Provisional Application Serial No. 62/821,264 filed
March 20, 2019 which is hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION
[0002] The present disclosure relates to a recovery of an alkoxide from an alkoxide containing mother
liquor. The present disclosure also relates to a process for purifying a diol mother liquor. The present
disclosure also relates to a process for depolymerizing a polyester wherein the process uses an alkoxide

recovered from an alkoxide containing mother liquor.

BACKGROUND OF THE INVENTION
[0003] The polyethylene terephthalate (PET) bottle resin market has been growing strongly as PET
resins have replaced glass in carbonated soft drink, bottled water and food containers.
[0004] Dimethyl terephthalate (DMT) is primarily used in the manufacture of polyethylene
terephthalate (PET) for fiber, film, container plastics, and specialty plastics applications.
[0005] The largest polyester sector is the fibers market where it is used to make clothes, home textiles
such as sheets and curtains, carpets and rugs, and industrial products such as tire cord, seat belts, hoses
and ropes. PET film is utilized in electrical applications such as dielectric metal foil capacitors and for

food packaging.

SUMMARY OF THE INVENTION
[0006] Described herein is a process for the recovery of an alkoxide from an alkoxide containing
mother liquor; the process comprising: (i) an adsorption cycle; (i) a wash cycle; and (iii) a desorption
cycle. In some embodiments, the adsorption cycle, wash cycle, and desorption cycle are performed
sequentially. In some embodiments, the adsorption cycle, and/or wash cycle and/or desorption cycle are
performed continuously. In some embodiments, the alkoxide containing mother liquor is obtained from a
process of depolymerizing a polyester to form an organic diacid and a diol. In some embodiments, the
alkoxide containing mother liquor is obtained from a process of depolymerizing a polyester to form a
diester and a diol. In some embodiments, the alkoxide containing mother liquor is obtained from a process
of depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or an isophthalate, and
mono ethylene glycol (MEG). In some embodiments, the alkoxide containing mother liquor further
comprises a diol. In some embodiments, the diol is mono ethylene glycol (MEG). In some embodiments,
the adsorption cycle comprises contacting the alkoxide containing mother liquor with an adsorbent,
thereby adsorbing the alkoxide. In some embodiments, the adsorption cycle comprises eluting the
alkoxide containing mother liquor through an adsorbent, thereby adsorbing the alkoxide. In some
embodiments, the eluting through the adsorbent is performed 1 to 20 times. In some embodiments, the

eluting through the adsorbent is performed 1 to 10 times. In some embodiments, the eluting through the
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adsorbent is performed 1 to 5 times. In some embodiments, the eluting through the adsorbent is performed

1 to 3 times. In some embodiments, the eluting through the adsorbent is performed until at least about
30% of the alkoxide is adsorbed. In some embodiments, the eluting through the adsorbent is performed
until at least about 90% of the alkoxide is adsorbed. In some embodiments, the eluting through the
adsorbent is performed until at least about 95% of the alkoxide is adsorbed. In some embodiments, the
eluting through the adsorbent is performed until at least about 99% of the alkoxide is adsorbed. In some
embodiments, the adsorbent is silica gel, a silicate derivative, Al>Os, polymeric alumina, zeolites,
activated carbon, polysulfones, polysulfates, polycarboxylates, or any combinations thereof. In some
embodiments, the adsorbent is silica gel with pore size between about 10 um and about 800 um. In some
embodiments, the adsorbent is silica gel with specific surface area between about 20 m?*/g and about 1000
m?/g. In some embodiments, the adsorbent is basic alumina, neutral alumina, or acidic alumina. In some
embodiments, the adsorbent is a mixture of alumina and silica gel. In some embodiments, the adsorbent is
a mixture of zeolites and silica gel. In some embodiments, the wash cycle comprises washing the
adsorbent with a wash solvent, thereby eliminating ester salts, pigments, and dyes adsorbed during the
adsorption cycle. In some embodiments, the wash cycle is co-current or counter current. In some
embodiments, the wash cycle is counter current. In some embodiments, the washing is performed 1 to 20
times. In some embodiments, the washing is performed 1 to 10 times. In some embodiments, the washing
is performed 1 to 5 times. In some embodiments, the washing is performed 1 to 3 times. In some
embodiments, the washing is performed until at most about 30% of the alkoxide is desorbed from the
adsorbent. In some embodiments, the washing is performed until at most about 10% of the alkoxide is
desorbed from the adsorbent. In some embodiments, the washing is performed until at most about 5% of
the alkoxide is desorbed from the adsorbent. In some embodiments, the washing is performed until at
most about 1% of the alkoxide is desorbed from the adsorbent. In some embodiments, the wash solvent is
a polar protic solvent. In some embodiments, the wash solvent is a polar aprotic solvent. In some
embodiments, the wash solvent is an apolar aprotic solvent. In some embodiments, the wash solvent is an
alcoholic solvent. In some embodiments, the wash solvent is methanol. In some embodiments, the
desorption cycle comprises washing the adsorbent with a desorption solvent, thereby obtaining a mixture
comprising the alkoxide and the desorption solvent. In some embodiments, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed 1 to 20 times. In some
embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed 1 to 10 times. In some embodiments, the washing to obtain the mixture comprising the
alkoxide and the desorption solvent is performed 1 to 5 times. In some embodiments, the washing to
obtain the mixture comprising the alkoxide and the desorption solvent is performed 1 to 3 times. In some
embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed until at least about 30% of the alkoxide is desorbed from the adsorbent. In some embodiments,
the washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed until at
least about 90% of the alkoxide is desorbed from the adsorbent. In some embodiments, the washing to

obtain the mixture comprising the alkoxide and the desorption solvent is performed until at least about
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95% of the alkoxide is desorbed from the adsorbent. In some embodiments, the washing to obtain the

mixture comprising the alkoxide and the desorption solvent is performed until at least about 99% of the
alkoxide is desorbed from the adsorbent. In some embodiments, the desorption solvent is a polar protic
solvent. In some embodiments, the desorption solvent is a polar aprotic solvent. In some embodiments,
the desorption solvent is an apolar aprotic solvent. In some embodiments, the desorption solvent is an
alcoholic solvent. In some embodiments, the desorption solvent is methanol. In some embodiments, a
portion of the desorption solvent in the mixture comprising the alkoxide and the desorption solvent is
subsequently removed. In some embodiments, the final concentration of the alkoxide in the desorption
solvent is between about 0.1 wt-% to about 100 wt-%. In some embodiments, the alkoxide in the
desorption solvent is re-used in a process of depolymerizing a polyester to form an organic diacid and a
diol. In some embodiments, the alkoxide in the desorption solvent is re-used in a process of
depolymerizing a polyester to form a diester and a diol. In some embodiments, the alkoxide in the
desorption solvent is re-used in a process of depolymerizing polyethylene terephthalate (PET) to form a
terephthalate and/or an isophthalate, and mono ethylene glycol (MEG). In some embodiments, the
alkoxide 1s an alkali metal alkoxide, an alkaline earth metal alkoxide, a metal alkoxide, an ammonium
alkoxide, or any combinations thercof. In some embodiments, the alkoxide is sodium methoxide, sodium
glycoxide, potassium ethoxide, aluminum tri-n-propoxide, tetrabutylammonium methoxide, or any
combinations thereof. In some embodiments, the alkoxide is sodium methoxide. In some embodiments,
the alkoxide is sodium glycoxide. In some embodiments, the process further comprises (iv) a regeneration
cycle. In some embodiments, the regeneration cycle comprises washing the adsorbent with an acid,
thereby regenerating the adsorbent. In some embodiments, the washing is performed 1 to 20 times. In
some embodiments, the washing is performed 1 to 10 times. In some embodiments, the washing is
performed 1 to 5 times. In some embodiments, the washing is performed 1 to 3 times. In some
embodiments, the acid is acetic acid, formic acid, hydrochloric acid, sulfuric acid, phosphoric acid, or any
combinations thereof. In some embodiments, the acid is acetic acid. In some embodiments, the acid is
formic acid. In some embodiments, one regeneration cycle is performed for every 50 (i) adsorption
cycle/(i1) wash cycle/(ii1) desorption cycle. In some embodiments, one regeneration cycle is performed for
every 20 (i) adsorption cycle/(i1) wash cycle/(ii1) desorption cycle. In some embodiments, one
regeneration cycle is performed for every 10 (i) adsorption cycle/(ii) wash cycle/(ii1) desorption cycle. In
some embodiments, one regeneration cycle is performed for every 5 (i) adsorption cycle/(i1) wash
cycle/(iii) desorption cycle.

[0007] Also disclosed herein is a process for purifying a diol mother liquor; the process comprising;: (i)
an adsorption cycle; (ii) a wash cycle; and (iii) a desorption cycle. In some embodiments, the diol is mono
ethylene glycol (MEG). In some embodiments, the adsorption cycle, wash cycle, and desorption cycle are
performed sequentially. In some embodiments, the adsorption cycle and/or wash cycle and/or desorption
cycle are performed continuously. In some embodiments, the diol mother liquor is obtained from a
process of depolymerizing a polyester to form an organic diacid and a diol. In some embodiments, the diol

mother liquor is obtained from a process of depolymerizing a polyester to form a diester and a diol. In
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some embodiments, the diol mother liquor is obtained from a process of depolymerizing polyethylene

terephthalate (PET) to form a terephthalate and/or an isophthalate, and mono ethylene glycol (MEG). In
some embodiments, the diol mother liquor further comprises an alkoxide. In some embodiments, the
adsorption cycle comprises contacting the diol mother liquor through an adsorbent, thereby adsorbing the
alkoxide. In some embodiments, the adsorption cycle comprises eluting the diol mother liquor through an
adsorbent, thereby adsorbing the alkoxide. In some embodiments, the eluting through the adsorbent is
performed 1 to 20 times. In some embodiments, the eluting through the adsorbent is performed 1 to 10
times. In some embodiments, the eluting through the adsorbent is performed 1 to 5 times. In some
embodiments, the eluting through the adsorbent is performed 1 to 3 times. In some embodiments, the
eluting through the adsorbent is performed until at least about 30% of the alkoxide is adsorbed. In some
embodiments, the eluting through the adsorbent is performed until at least about 90% of the alkoxide is
adsorbed. In some embodiments, the eluting through the adsorbent is performed until at least about 95%
of the alkoxide is adsorbed. In some embodiments, the eluting through the adsorbent is performed until at
least about 99% of the alkoxide is adsorbed. In some embodiments, the adsorbent is silica gel, a silicate
derivative, Al,Os, polymeric alumina, zeolites, activated carbon, polysulfones, polysulfates,
polycarboxylates, or any combinations thereof. In some embodiments, the adsorbent is silica gel with pore
size between about 10 pm and about 800 um. In some embodiments, the adsorbent is silica gel with
specific surface area between about 20 m?/g and about 1000 m?/g. In some embodiments, the adsorbent is
basic alumina, neutral alumina, or acidic alumina. In some embodiments, the adsorbent is a mixture of
alumina and silica gel. In some embodiments, the adsorbent is a mixture of zeolites and silica gel. In some
embodiments, the wash cycle comprises washing the adsorbent with a wash solvent, thereby eliminating
ester salts, pigments, and dyes adsorbed during the adsorption cycle. In some embodiments, the wash
cycle is co-current or counter current. In some embodiments, the wash cycle is counter current. In some
embodiments, the washing is performed 1 to 20 times. In some embodiments, the washing is performed 1
to 10 times. In some embodiments, the washing is performed 1 to 5 times. In some embodiments, the
washing is performed 1 to 3 times. In some embodiments, the washing is performed until at most about
30% of the alkoxide is desorbed from the adsorbent. In some embodiments, the washing is performed
until at most about 10% of the alkoxide is desorbed from the adsorbent. In some embodiments, the
washing is performed until at most about 5% of the alkoxide is desorbed from the adsorbent. In some
embodiments, the washing is performed until at most about 1% of the alkoxide is desorbed from the
adsorbent. In some embodiments, the wash solvent is a polar protic solvent. In some embodiments, the
wash solvent is a polar aprotic solvent. In some embodiments, the wash solvent is an apolar aprotic
solvent. In some embodiments, the wash solvent is an alcoholic solvent. In some embodiments, the wash
solvent is methanol. In some embodiments, the desorption cycle comprises washing the adsorbent with a
desorption solvent, thereby obtaining a mixture comprising the alkoxide and the desorption solvent. In
some embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent
is performed 1 to 20 times. In some embodiments, the washing to obtain the mixture comprising the

alkoxide and the desorption solvent is performed 1 to 10 times. In some embodiments, the washing to
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obtain the mixture comprising the alkoxide and the desorption solvent is performed 1 to 5 times. In some

embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed 1 to 3 times. In some embodiments, the washing to obtain the mixture comprising the alkoxide
and the desorption solvent is performed until at least about 30% of the alkoxide is desorbed from the
adsorbent. In some embodiments, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least about 90% of the alkoxide is desorbed from the adsorbent. In
some embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent
is performed until at least about 95% of the alkoxide is desorbed from the adsorbent. In some
embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed until at least about 99% of the alkoxide is desorbed from the adsorbent. In some embodiments,
the desorption solvent is a polar protic solvent. In some embodiments, the desorption solvent is a polar
aprotic solvent. In some embodiments, the desorption solvent is an apolar aprotic solvent. In some
embodiments, the desorption solvent is an alcoholic solvent. In some embodiments, the desorption solvent
is methanol. In some embodiments, a portion of the desorption solvent in the mixture comprising the
alkoxide and the desorption solvent is subsequently removed. In some embodiments, the final
concentration of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 100 wt-%. In
some embodiments, the alkoxide in the desorption solvent is re-used in a process of depolymerizing a
polyester to form an organic diacid and a diol. In some embodiments, the alkoxide in the desorption
solvent is re-used in a process of depolymerizing a polyester to form a diester and a diol. In some
embodiments, the alkoxide in the desorption solvent is re-used in a process of depolymerizing
polyethylene terephthalate (PET) to form a terephthalate and/or an isophthalate and mono ethylene glycol
(MEG). In some embodiments, the alkoxide is an alkali metal alkoxide, an alkaline earth metal alkoxide, a
metal alkoxide, an ammonium alkoxide, or any combinations thereof. In some embodiments, the alkoxide
is sodium methoxide, sodium glycoxide, potassium ethoxide, aluminum tri-n-propoxide,
tetrabutylammonium methoxide, or any combinations thereof. In some embodiments, the alkoxide is
sodium methoxide. In some embodiments, the alkoxide is sodium glycoxide. In some embodiments, the
process further comprises (iv) a regeneration cycle. In some embodiments, the regeneration cycle
comprises washing the adsorbent with an acid, thereby regenerating the adsorbent. In some embodiments,
the washing is performed 1 to 20 times. In some embodiments, the washing is performed 1 to 10 times. In
some embodiments, the washing is performed 1 to 5 times. In some embodiments, the washing is
performed 1 to 3 times. In some embodiments, the acid is acetic acid, formic acid, hydrochloric acid,
sulfuric acid, phosphoric acid, or any combinations thereof. In some embodiments, the acid is acetic acid.
In some embodiments, the acid is formic acid. In some embodiments, one regeneration cycle is performed
for every 50 (1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle. In some embodiments, one
regeneration cycle is performed for every 20 (i) adsorption cycle/(ii) wash cycle /(iii) desorption cycle. In
some embodiments, one regeneration cycle is performed for every 10 (i) adsorption cycle/(ii) wash cycle
/(ii1) desorption cycle. In some embodiments, one regeneration cycle is performed for every 5 (i)

adsorption cycle/(i1) wash cycle /(iii) desorption cycle.



WO 2020/188354 PCT/1B2020/000192
[0008] A process for depolymerizing a polyester; the process comprising admixing the polyester with a

mixture comprising an alkoxide; wherein the alkoxide is recovered from an alkoxide containing mother
liquor using a process comprising: (i) an adsorption cycle; (ii) a wash cycle; and (iii) a desorption cycle.
In some embodiments, the process for depolymerizing the polyester results in the formation of an organic
diacid and a diol. In some embodiments, the process for depolymerizing the polyester results in the
formation of a diester and a diol. In some embodiments, the polyester is polyethylene terephthalate (PET).
In some embodiments, the process for depolymerizing polyethylene terephthalate (PET) results in the
formation of a terephthalate and/or isophthalate, and mono ethylene glycol (MEG). In some embodiments,
the mixture comprising an alkoxide further comprises a solvent. In some embodiments, the solvent is
methanol, ethanol, n-propanol, isopropanol, t-butanol, ethylene glycol, glycerol, cyclohexane-1,4-
dimethanol, phenol, benzyl alcohol, or any combinations thereof. In some embodiments, the solvent is
methanol. In some embodiments, the adsorption cycle, wash cycle, and desorption cycle are performed
sequentially. In some embodiments, the adsorption cycle and/or wash cycle and/or desorption cycle are
performed continuously. In some embodiments, the alkoxide containing mother liquor is obtained from a
process of depolymerizing a polyester to form an organic diacid and a diol. In some embodiments, the
alkoxide containing mother liquor is obtained from a process of depolymerizing a polyester to form a
diester and a diol. In some embodiments, the alkoxide containing mother liquor is obtained from a process
of depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or isophthalate, and mono
cthylene glycol (MEG). In some embodiments, the alkoxide containing mother liquor further comprises a
diol. In some embodiments, the alkoxide containing mother liquor further comprises mono ethylene
glycol (MEG). In some embodiments, the adsorption cycle comprises contacting the alkoxide containing
mother liquor through an adsorbent, thereby adsorbing the alkoxide. In some embodiments, the adsorption
cycle comprises eluting the alkoxide containing mother liquor through an adsorbent, thereby adsorbing the
alkoxide. In some embodiments, the eluting through the adsorbent is performed 1 to 20 times. In some
embodiments, the eluting through the adsorbent is performed 1 to 10 times. In some embodiments, the
eluting through the adsorbent is performed 1 to 5 times. In some embodiments, the eluting through the
adsorbent is performed 1 to 3 times. In some embodiments, the eluting through the adsorbent is performed
until at least about 30% of the alkoxide is adsorbed. In some embodiments, the eluting through the
adsorbent is performed until at least about 90% of the alkoxide is adsorbed. In some embodiments, the
eluting through the adsorbent is performed until at least about 95% of the alkoxide is adsorbed. In some
embodiments, the eluting through the adsorbent is performed until at least about 99% of the alkoxide is
adsorbed. In some embodiments, the adsorbent is silica gel, a silicate derivative, Al»Os, polymeric
alumina, zeolites, activated carbon, polysulfones, polysulfates, polycarboxylates, or any combinations
thereof. In some embodiments, the adsorbent is silica gel with pore size between about 10 pm and about
800 um. In some embodiments, the adsorbent is silica gel with specific surface area between about 20
m?%/g and about 1000 m?*/g. In some embodiments, the adsorbent is basic alumina, neutral alumina, or
acidic alumina. In some embodiments, the adsorbent is a mixture of alumina and silica gel. In some

embodiments, the adsorbent is a mixture of zeolites and silica gel. In some embodiments, the wash cycle
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comprises washing the adsorbent with a wash solvent, thereby eliminating ester salts, pigments, and dyes

adsorbed during the adsorption cycle. In some embodiments, the wash cycle is co-current or counter
current. In some embodiments, the wash cycle is counter current. In some embodiments, the washing is
performed 1 to 20 times. In some embodiments, the washing is performed 1 to 10 times. In some
embodiments, the washing is performed 1 to 5 times. In some embodiments, the washing is performed 1
to 3 times. In some embodiments, the washing is performed until at most about 30% of the alkoxide is
desorbed from the adsorbent. In some embodiments, the washing is performed until at most about 10% of
the alkoxide is desorbed from the adsorbent. In some embodiments, the washing is performed until at
most about 5% of the alkoxide is desorbed from the adsorbent. In some embodiments, the washing is
performed until at most about 1% of the alkoxide is desorbed from the adsorbent. In some embodiments,
the wash solvent is a polar protic solvent. In some embodiments, the wash solvent is a polar aprotic
solvent. In some embodiments, the wash solvent is an apolar aprotic solvent. In some embodiments, the
wash solvent is an alcoholic solvent. In some embodiments, the wash solvent is methanol. In some
embodiments, the desorption cycle comprises washing the adsorbent with a desorption solvent, thereby
obtaining a mixture comprising the alkoxide and the desorption solvent. In some embodiments, the
washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed 1 to 20
times. In some embodiments, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed 1 to 10 times. In some embodiments, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed 1 to 5 times. In some embodiments, the
washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed 1 to 3
times. In some embodiments, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least about 30% of the alkoxide is desorbed from the adsorbent. In
some embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent
is performed until at least about 90% of the alkoxide is desorbed from the adsorbent. In some
embodiments, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed until at least about 95% of the alkoxide is desorbed from the adsorbent. In some embodiments,
the washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed until at
least about 99% of the alkoxide is desorbed from the adsorbent. In some embodiments, the desorption
solvent is a polar protic solvent. In some embodiments, the desorption solvent is a polar aprotic solvent. In
some embodiments, the desorption solvent is an apolar aprotic solvent. In some embodiments, the
desorption solvent is an alcoholic solvent. In some embodiments, the desorption solvent is methanol. In
some embodiments, a portion of the desorption solvent in the mixture comprising the alkoxide and the
desorption solvent is subsequently removed. In some embodiments, the final concentration of the alkoxide
in the desorption solvent is between about 0.1 wt-% to about 100 wt-%. In some embodiments, the
alkoxide in the desorption solvent is further re-used in a process of depolymerizing a polyester to form an
organic diacid and a diol. In some embodiments, the alkoxide in the desorption solvent is further re-used
in a process of depolymerizing a polyester to form a diester and a diol. In some embodiments, the

alkoxide in the desorption solvent is further re-used in a process of depolymerizing polyethylene
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terephthalate (PET) to form a terephthalate and/or an isophthalate, and mono cthylene glycol (MEG). In

some embodiments, the alkoxide is alkali metal alkoxide, an alkaline earth metal alkoxide, a metal
alkoxide, an ammonium alkoxide, or any combinations thereof. In some embodiments, the alkoxide is
sodium methoxide, sodium glycoxide, potassium ethoxide, aluminum tri-n-propoxide,
tetrabutylammonium methoxide, or any combinations thereof. In some embodiments, the alkoxide is
sodium methoxide. In some embodiments, the alkoxide is sodium glycoxide. In some embodiments, the
process further comprises (iv) a regeneration cycle. In some embodiments, the regeneration cycle
comprises washing the adsorbent with an acid, thereby regenerating the adsorbent. In some embodiments,
the washing is performed 1 to 20 times. In some embodiments, the washing is performed 1 to 10 times.
In some embodiments, the washing is performed 1 to 5 times. In some embodiments, the washing is
performed 1 to 3 times. In some embodiments, the acid is acetic acid, formic acid, hydrochloric acid,
sulfuric acid, phosphoric acid, or any combinations thereof. In some embodiments, the acid is acetic acid.
In some embodiments, the acid is formic acid. In some embodiments, one regeneration cycle is performed
for every 50 (i) adsorption cycle/(ii) wash cycle/(iii) desorption cycle. In some embodiments, one
regeneration cycle is performed for every 20 (i) adsorption cycle/(ii) wash cycle/(ii1) desorption cycle. In
some embodiments, one regeneration cycle is performed for every 10 (i) adsorption cycle/(ii) wash
cycle/(iii) desorption cycle. In some embodiments, one regeneration cycle is performed for every 5 (i)

adsorption cycle/(i1) wash cycle/(iii) desorption cycle.

DETAILED DESCRIPTION OF THE INVENTION

[0009] An improvement in dimethyl terephthalate (DMT) and mono ethylene glycol (MEG) production
from PET recycling: due to the growing use of PET in the packaging and fiber (carpet and other textile)
industries there is a need for an efficient, low energy, high yielding, and cost effective way to form DMT
and MEG from PET involving the recovery and reusing of the catalyst used in the depolymerization of
PET.
[0010] Disclosed herein is a process for the recovery of an alkoxide from an alkoxide containing
mother liquor; the process comprising:

(1) an adsorption cycle;

(i1) awash cycle; and

(ii1) a desorption cycle.
[0011] In some embodiments of the process for the recovery of an alkoxide, the adsorption cycle, wash
cycle, and desorption cycle are performed sequentially. In some embodiments of the process for the
recovery of an alkoxide, the adsorption cycle, and/or wash cycle and/or desorption cycle are performed
continuously.
[0012] In some embodiments of the process for the recovery of an alkoxide, the alkoxide containing
mother liquor is obtained from a process of depolymerizing a polyester to form an organic diacid and a
diol. In some embodiments of the process for the recovery of an alkoxide, the alkoxide containing mother

liquor is obtained from a process of depolymerizing a polyester to form a diester and a diol. In some
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embodiments of the process for the recovery of an alkoxide, the diol is mono ethylene glycol (MEG) (or

ethylene glycol). In some embodiments of the process for the recovery of an alkoxide, the diol is
propylene glycol. In some embodiments of the process for the recovery of an alkoxide, the diol is butylene
glycol. In some embodiments of the process for the recovery of an alkoxide, the diol is 1,4-
cyclohexanedimethanol (1,4-bis(hydroxymethyl)cyclohexane). In some embodiments of the process for the
recovery of an alkoxide, the diol is 2,2,4,4-tetramethyl-1,3cyclobutanediol. In some embodiments of the
process for the recovery of an alkoxide, the diacid is terephthalic acid. In some embodiments of the
process for the recovery of an alkoxide, the diacid is isophthalic acid. In some embodiments of the process
for the recovery of an alkoxide, the diester is dimethyl terephthalate (DMT). In some embodiments of the
process for the recovery of an alkoxide, the diester is dimethyl isophthalate (DMI).

[0013] In some embodiments of the process for the recovery of an alkoxide, the polyester is selected
from polyethylene terephthalate (PET), poly(ethylene glycol-co-1.,4-cyclohexanedimethanol terephthalate)
(PETG), polyglycolide or polyglycolic acid (PGA), polylactic acid (PLA), polycaprolactone (PCL),
polyhydroxybutyrate (PHB), polyethylene adipate (PEA), polybutylene succinate (PBS), poly(3-
hydroxybutyrate-co-3-hydroxyvalerate) (PHBV), polybutylene terephthalate (PBT), polytrimethylene
terephthalate (PTT), polyethylene naphthalate (PEN), Vectran® (polyester of 4-hydroxybenzoic acid and
G-hydroxynaphthalene-2-carboxylic acid), cutin, and any combinations thereof. In some embodiments of
the process for the recovery of an alkoxide, the polyester is polyethylene terephthalate (PET). In some
embodiments of the process for the recovery of an alkoxide, the polyester is poly(ethylene glycol-co-1,4-
cyclohexanedimethanol terephthalate) (PETG).

[0014] In some embodiments of the process for the recovery of an alkoxide, the alkoxide containing
mother liquor is obtained from a process of depolymerizing polyethylene terephthalate (PET) to form a
terephthalate and/or an isophthalate, and mono ethylene glycol (MEG). In some embodiments of the
process for the recovery of an alkoxide, the terephthalate is dimethyl terephthalate. In some embodiments
of the process for the recovery of an alkoxide, the isophthalate is dimethyl isophthalate.

[0015] In some embodiments of the process for the recovery of an alkoxide, the alkoxide containing
mother liquor further comprises a diol. In some embodiments of the process for the recovery of an
alkoxide, the diol is mono ethylene glycol (MEG).

Step (i): adsorption cycle

[0016] In some embodiments of the process for the recovery of an alkoxide, the adsorption cycle
comprises contacting the alkoxide containing mother liquor with an adsorbent, thereby adsorbing the
alkoxide. In some embodiments of the process for the recovery of an alkoxide, the adsorption cycle
comprises eluting the alkoxide containing mother liquor through an adsorbent, thereby adsorbing the
alkoxide.

[0017] Insome embodiments of the process for the recovery of an alkoxide, the eluting through the
adsorbent is performed 1 to 20 times. In some embodiments of the process for the recovery of an alkoxide,
the eluting through the adsorbent is performed 1 to 15 times. In some embodiments of the process for the

recovery of an alkoxide, the eluting through the adsorbent is performed 1 to 10 times. In some
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embodiments of the process for the recovery of an alkoxide, the cluting through the adsorbent is

performed 1 to 5 times. In some embodiments of the process for the recovery of an alkoxide, the eluting
through the adsorbent is performed 1 to 3 times. In some embodiments of the process for the recovery of
an alkoxide, the eluting through the adsorbent is performed 20 times, 19 times, 18 times, 17 times, 16
times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5
times, 4 times, 3 times, 2 times, or once. In some embodiments of the process for the recovery of an
alkoxide, the eluting through the adsorbent is performed until at least between about 30% and about 99%
of the alkoxide is adsorbed. In some embodiments of the process for the recovery of an alkoxide, the
eluting through the adsorbent is performed until at least between about 50% and about 99% of the
alkoxide is adsorbed. In some embodiments of the process for the recovery of an alkoxide, the eluting
through the adsorbent is performed until at least between about 80% and about 99% of the alkoxide is
adsorbed. In some embodiments of the process for the recovery of an alkoxide, the eluting through the
adsorbent is performed until at least between about 90% and about 99% of the alkoxide is adsorbed. In
some embodiments of the process for the recovery of an alkoxide, the eluting through the adsorbent is
performed until at least about 30% of the alkoxide is adsorbed. In some embodiments of the process for
the recovery of an alkoxide, the eluting through the adsorbent is performed until at least about 40% of the
alkoxide is adsorbed. In some embodiments of the process for the recovery of an alkoxide, the eluting
through the adsorbent is performed until at least about 50% of the alkoxide is adsorbed. In some
embodiments of the process for the recovery of an alkoxide, the eluting through the adsorbent is
performed until at least about 60% of the alkoxide is adsorbed. In some embodiments of the process for
the recovery of an alkoxide, the eluting through the adsorbent is performed until at least about 70% of the
alkoxide is adsorbed. In some embodiments of the process for the recovery of an alkoxide, the eluting
through the adsorbent is performed until at least about 80% of the alkoxide is adsorbed. In some
embodiments of the process for the recovery of an alkoxide, the eluting through the adsorbent is
performed until at least about 90% of the alkoxide is adsorbed. In some embodiments of the process for
the recovery of an alkoxide, the eluting through the adsorbent is performed until at least about 95% of the
alkoxide is adsorbed. In some embodiments of the process for the recovery of an alkoxide, the eluting
through the adsorbent is performed until at least about 99% of the alkoxide is adsorbed.

[0018] In some embodiments of the process for the recovery of an alkoxide, the adsorbent is silica gel,
a silicate derivative, Al,Os, polymeric alumina, zeolites, activated carbon, polysulfones, polysulfates,
polycarboxylates, or any combinations thereof.

[0019] In some embodiments of the process for the recovery of an alkoxide, the silicate derivative is
sepiolite, palygorskite, hydrotalcite, kaolinite, or diopside. In some embodiments of the process for the
recovery of an alkoxide, the adsorbent is silica gel with pore size between about 10 um and about 800 pum.
In some embodiments of the process for the recovery of an alkoxide, the adsorbent is silica gel with
specific surface area between about 20 m?/g and about 1000 m*/g. In some embodiments of the process
for the recovery of an alkoxide, the adsorbent is basic alumina, neutral alumina, or acidic alumina. In

some embodiments of the process for the recovery of an alkoxide, the adsorbent is a mixture of alumina
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and silica gel. In some embodiments of the process for the recovery of an alkoxide, the adsorbent is a

mixture of zeolites and silica gel.

Step (ii): wash cycle

[0020] In some embodiments of the process for the recovery of an alkoxide, the wash cycle comprises
washing the adsorbent with a wash solvent. In some embodiments of the process for the recovery of an
alkoxide, the wash cycle comprises washing the surface of the adsorbent with a wash solvent. In some
embodiments of the process for the recovery of an alkoxide, the wash cycle comprises washing the
adsorbent with a wash solvent, thereby eliminating ester salts, pigments, and dyes adsorbed during the
adsorption cycle. In some embodiments of the process for the recovery of an alkoxide, the ester salts,
pigments, and dyes adsorbed during the adsorption cycle are adsorbed on the surface of the adsorbent. In
some embodiments of the process for the recovery of an alkoxide, the ester salts are monomethyl
terephthalate or dimethyl terephthalate salts.

[0021] In some embodiments of the process for the recovery of an alkoxide, the wash cycle is co-
current or counter current. In some embodiments of the process for the recovery of an alkoxide, the wash
cycle is counter current. In some embodiments of the process for the recovery of an alkoxide, the wash
cycle is co-current.

[0022] In some embodiments of the process for the recovery of an alkoxide, the washing is performed
1 to 20 times. In some embodiments of the process for the recovery of an alkoxide, the washing is
performed 1 to 15 times. In some embodiments of the process for the recovery of an alkoxide, the washing
is performed 1 to 10 times. In some embodiments of the process for the recovery of an alkoxide, the
washing is performed 1 to 5 times. In some embodiments of the process for the recovery of an alkoxide,
the washing is performed 1 to 3 times. In some embodiments of the process for the recovery of an
alkoxide, the washing is performed 20 times, 19 times, 18 times, 17 times, 16 times, 15 times, 14 times,
13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5 times, 4 times, 3 times, 2
times, or once.

[0023] In some embodiments of the process for the recovery of an alkoxide, the washing is performed
until at most between about 1% and about 30% of the alkoxide is desorbed from the adsorbent. In some
embodiments of the process for the recovery of an alkoxide, the washing is performed until at most
between about 1% and about 20% of the alkoxide is desorbed from the adsorbent. In some embodiments
of the process for the recovery of an alkoxide, the washing is performed until at most between about 1%
and about 10% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
the recovery of an alkoxide, the washing is performed until at most between about 1% and about 5% of
the alkoxide is desorbed from the adsorbent. In some embodiments of the process for the recovery of an
alkoxide, the washing is performed until at most about 30% of the alkoxide is desorbed from the
adsorbent. In some embodiments of the process for the recovery of an alkoxide, the washing is performed
until at most about 25% of the alkoxide is desorbed from the adsorbent. In some embodiments of the
process for the recovery of an alkoxide, the washing is performed until at most about 20% of the alkoxide

is desorbed from the adsorbent. In some embodiments of the process for the recovery of an alkoxide, the
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washing is performed until at most about 15% of the alkoxide is desorbed from the adsorbent. In some

embodiments of the process for the recovery of an alkoxide, the washing is performed until at most about
10% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for the recovery
of an alkoxide, the washing is performed until at most about 5% of the alkoxide is desorbed from the
adsorbent. In some embodiments of the process for the recovery of an alkoxide, the washing is performed
until at most about 1% of the alkoxide is desorbed from the adsorbent.

[0024] In some embodiments of the process for the recovery of an alkoxide, the wash solvent is a polar
protic solvent. In some embodiments of the process for the recovery of an alkoxide, the wash solvent is a
polar aprotic solvent. In some embodiments of the process for the recovery of an alkoxide, the wash
solvent is an apolar aprotic solvent. In some embodiments of the process for the recovery of an alkoxide,
the wash solvent is an alcoholic solvent. In some embodiments of the process for the recovery of an
alkoxide, the wash solvent is methanol, ethanol, propanol, butanol, or any combinations thereof. In some
embodiments of the process for the recovery of an alkoxide, the wash solvent is a mixture of an alcoholic
solvent and a polar solvent. In some embodiments of the process for the recovery of an alkoxide, the wash
solvent is a mixture of an alcoholic solvent and an apolar solvent. In some embodiments of the process for
the recovery of an alkoxide, the wash solvent is methanol. In some embodiments of the process for the
recovery of an alkoxide, the wash solvent is methanol and cyclohexane. In some embodiments of the
process for the recovery of an alkoxide, the wash solvent is methanol and acetonitrile. In some
embodiments of the process for the recovery of an alkoxide, the wash solvent is cyclohexane/mono
ethylene glycol/methanol.

Step (iii): desorption cycle

[0025] In some embodiments of the process for the recovery of an alkoxide, the desorption cycle
comprises washing the adsorbent with a desorption solvent, thereby obtaining a mixture comprising the
alkoxide and the desorption solvent.

[0026] In some embodiments of the process for the recovery of an alkoxide, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed 1 to 20 times. In some
embodiments of the process for the recovery of an alkoxide, the washing to obtain the mixture comprising
the alkoxide and the desorption solvent is performed 1 to 15 times. In some embodiments of the process
for the recovery of an alkoxide, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed 1 to 10 times. In some embodiments of the process for the recovery of an
alkoxide, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed 1 to 5 times. In some embodiments of the process for the recovery of an alkoxide, the washing
to obtain the mixture comprising the alkoxide and the desorption solvent is performed 1 to 3 times. In
some embodiments of the process for the recovery of an alkoxide, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed 20 times, 19 times, 18 times, 17 times,
16 times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5

times, 4 times, 3 times, 2 times, or once.
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[0027] In some embodiments of the process for the recovery of an alkoxide, the washing to obtain the

mixture comprising the alkoxide and the desorption solvent is performed until at least between about 30%
and about 99% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
the recovery of an alkoxide, the washing to obtain the mixture comprising the alkoxide and the desorption
solvent is performed until at least between about 50% and about 99% of the alkoxide is desorbed from the
adsorbent. In some embodiments of the process for the recovery of an alkoxide, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed until at least between about 90%
and about 99% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
the recovery of an alkoxide, the washing to obtain the mixture comprising the alkoxide and the desorption
solvent is performed until at least about 30% of the alkoxide is desorbed from the adsorbent. In some
embodiments of the process for the recovery of an alkoxide, the washing to obtain the mixture comprising
the alkoxide and the desorption solvent is performed until at least about 40% of the alkoxide is desorbed
from the adsorbent. In some embodiments of the process for the recovery of an alkoxide, the washing to
obtain the mixture comprising the alkoxide and the desorption solvent is performed until at least about
50% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for the recovery
of an alkoxide, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed until at least about 60% of the alkoxide is desorbed from the adsorbent. In some embodiments
of the process for the recovery of an alkoxide, the washing to obtain the mixture comprising the alkoxide
and the desorption solvent is performed until at least about 70% of the alkoxide is desorbed from the
adsorbent. In some embodiments of the process for the recovery of an alkoxide, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed until at least about 80% of the
alkoxide is desorbed from the adsorbent. In some embodiments of the process for the recovery of an
alkoxide, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed until at least about 90% of the alkoxide is desorbed from the adsorbent. In some embodiments
of the process for the recovery of an alkoxide, the washing to obtain the mixture comprising the alkoxide
and the desorption solvent is performed until at least about 95% of the alkoxide is desorbed from the
adsorbent. In some embodiments of the process for the recovery of an alkoxide, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed until at least about 99% of the
alkoxide is desorbed from the adsorbent.

[0028] In some embodiments of the process for the recovery of an alkoxide, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed at room temperature. In some
embodiments of the process for the recovery of an alkoxide, the washing to obtain the mixture comprising
the alkoxide and the desorption solvent is performed at elevated temperature. In some embodiments of the
process for the recovery of an alkoxide, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed at about 30°C, about 35°C, about 40°C, about 45°C, about 50°C, about
55°C, about 60°C, about 65°C, or about 70°C.

[0029] In some embodiments of the process for the recovery of an alkoxide, the desorption solvent is a

polar protic solvent. In some embodiments of the process for the recovery of an alkoxide, the desorption
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solvent is a polar aprotic solvent. In some embodiments of the process for the recovery of an alkoxide, the

desorption solvent is an apolar aprotic solvent. In some embodiments of the process for the recovery of an
alkoxide, the desorption solvent is an alcoholic solvent. In some embodiments of the process for the
recovery of an alkoxide, the desorption solvent is methanol, ethanol, propanol, butanol, or any
combinations thereof. In some embodiments of the process for the recovery of an alkoxide, the desorption
solvent is a mixture of an alcoholic solvent and a polar solvent. In some embodiments of the process for
the recovery of an alkoxide, the desorption solvent is a mixture of an alcoholic solvent and an apolar
solvent. In some embodiments of the process for the recovery of an alkoxide, the desorption solvent is
methanol. In some embodiments of the process for the recovery of an alkoxide, the desorption solvent is
methanol and cyclohexane. In some embodiments of the process for the recovery of an alkoxide, the
desorption solvent is methanol and acetonitrile. In some embodiments of the process for the recovery of
an alkoxide, the desorption solvent is cyclohexane/mono ethylene glycol/methanol.

[0030] In some embodiments of the process for the recovery of an alkoxide, a portion of the desorption
solvent in the mixture comprising the alkoxide and the desorption solvent is subsequently removed. In
some embodiments of the process for the recovery of an alkoxide, a portion of the desorption solvent is
removed under vacuum. In some embodiments of the process for the recovery of an alkoxide, a portion of
the desorption solvent is removed under pressure.

[0031] In some embodiments of the process for the recovery of an alkoxide, the final concentration of
the alkoxide in the desorption solvent is between about 0.1 wt-% to about 100 wt-%. In some
embodiments of the process for the recovery of an alkoxide, the final concentration of the alkoxide in the
desorption solvent is between about 0.1 wt-% to about 90 wt-%. In some embodiments of the process for
the recovery of an alkoxide, the final concentration of the alkoxide in the desorption solvent is between
about 0.1 wt-% to about 80 wt-%. In some embodiments of the process for the recovery of an alkoxide,
the final concentration of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 70 wt-
%. In some embodiments of the process for the recovery of an alkoxide, the final concentration of the
alkoxide in the desorption solvent is between about 0.1 wt-% to about 60 wt-%. In some embodiments of
the process for the recovery of an alkoxide, the final concentration of the alkoxide in the desorption
solvent is between about 0.1 wt-% to about 50 wt-%. In some embodiments of the process for the
recovery of an alkoxide, the final concentration of the alkoxide in the desorption solvent is between about
0.1 wt-% to about 40 wt-%. In some embodiments of the process for the recovery of an alkoxide, the final
concentration of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 30 wt-%. In
some embodiments of the process for the recovery of an alkoxide, the final concentration of the alkoxide
in the desorption solvent is between about 0.1 wt-% to about 20 wt-%. In some embodiments of the
process for the recovery of an alkoxide, the final concentration of the alkoxide in the desorption solvent is
between about 0.1 wt-% to about 10 wt-%.

[0032] In some embodiments of the process for the recovery of an alkoxide, the alkoxide in the
desorption solvent is re-used in a process of depolymerizing a polyester to form an organic diacid and a

diol. In some embodiments of the process for the recovery of an alkoxide, the alkoxide in the desorption
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solvent is re-used in a process of depolymerizing a polyester to form a diester and a diol. In some

embodiments of the process for the recovery of an alkoxide, the diol formed is mono ethylene glycol
(MEGQG) (or ethylene glycol). In some embodiments of the process for the recovery of an alkoxide, the diol
formed is propylene glycol. In some embodiments of the process for the recovery of an alkoxide, the diol
formed is butylene glycol. In some embodiments of the process for the recovery of an alkoxide, the diacid
formed is terephthalic acid. In some embodiments of the process for the recovery of an alkoxide, the
diester formed is dimethyl terephthalate (DMT).
[0033] In some embodiments of the process for the recovery of an alkoxide, the alkoxide in the
desorption solvent is re-used in a process of depolymerizing polyethylene terephthalate (PET) to form a
terephthalate and/or an isophthalate, and mono ethylene glycol (MEG).
[0034] In some embodiments of the process for the recovery of an alkoxide, the alkoxide is an alkali
metal alkoxide, an alkaline earth metal alkoxide, a metal alkoxide, an ammonium alkoxide, or any
combinations thereof. In some embodiments of the process for the recovery of an alkoxide, the alkoxide is
sodium methoxide, sodium glycoxide, potassium ethoxide, aluminum tri-n-propoxide,
tetrabutylammonium methoxide, or any combinations thereof. In some embodiments of the process for the
recovery of an alkoxide, the alkoxide is sodium methoxide. In some embodiments of the process for the
recovery of an alkoxide, the alkoxide is sodium glycoxide.
[0035] In some embodiments of the process for the recovery of an alkoxide, the process further
comprises (1v) a regeneration cycle.
[0036] In some embodiments of the process for the recovery of an alkoxide, the process comprises:

(1) an adsorption cycle;

(i1) awash cycle;

(ii1) a desorption cycle; and

(iv) a regeneration cycle.
Step (iv): regeneration cycle
[0037] Insome embodiments of the process for the recovery of an alkoxide, the regeneration cycle
comprises washing the adsorbent with an acid, thereby regenerating the adsorbent.
[0038] In some embodiments of the process for the recovery of an alkoxide, the washing is performed
1 to 20 times. In some embodiments of the process for the recovery of an alkoxide, the washing is
performed 1 to 15 times. In some embodiments of the process for the recovery of an alkoxide, the washing
is performed 1 to 10 times. In some embodiments of the process for the recovery of an alkoxide, the
washing is performed 1 to 5 times. In some embodiments of the process for the recovery of an alkoxide,
the washing is performed 1 to 3 times. In some embodiments of the process for the recovery of an
alkoxide, the washing is performed 20 times, 19 times, 18 times, 17 times, 16 times, 15 times, 14 times,
13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5 times, 4 times, 3 times, 2
times, or once.
[0039] In some embodiments of the process for the recovery of an alkoxide, the acid is acetic acid,

formic acid, hydrochloric acid, sulfuric acid, phosphoric acid, or any combinations thereof. In some
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embodiments of the process for the recovery of an alkoxide, the acid is acetic acid. In some embodiments

of the process for the recovery of an alkoxide, the acid is formic acid.
[0040] In some embodiments of the process for the recovery of an alkoxide, one regeneration cycle is
performed for every 5 to 100 (i) adsorption cycle/(ii) wash cycle/(iii) desorption cycle. In some
embodiments of the process for the recovery of an alkoxide, one regeneration cycle is performed for every
25 to 100 (1) adsorption cycle/(i1) wash cycle/(iii) desorption cycle. In some embodiments of the process
for the recovery of an alkoxide, one regeneration cycle is performed for every 50 to 100 (i) adsorption
cycle/(i1) wash cycle/(ii1) desorption cycle. In some embodiments of the process for the recovery of an
alkoxide, one regencration cycle is performed for every 100 (1) adsorption cycle/(ii) wash cycle/(iii)
desorption cycle. In some embodiments of the process for the recovery of an alkoxide, one regeneration
cycle is performed for every 50 (1) adsorption cycle/(i1) wash cycle/(ii1) desorption cycle. In some
embodiments of the process for the recovery of an alkoxide, one regeneration cycle is performed for every
40 (1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle. In some embodiments of the process for the
recovery of an alkoxide, one regeneration cycle is performed for every 30 (i) adsorption cycle/(ii) wash
cycle/(iii) desorption cycle. In some embodiments of the process for the recovery of an alkoxide, one
regeneration cycle is performed for every 20 (i) adsorption cycle/(ii) wash cycle/(iii) desorption cycle. In
some embodiments of the process for the recovery of an alkoxide, one regeneration cycle is performed for
every 10 (i) adsorption cycle/(i1) wash cycle/(iii) desorption cycle. In some embodiments of the process
for the recovery of an alkoxide, one regeneration cycle is performed for every 5 (i) adsorption cycle/(i1)
wash cycle/(iii) desorption cycle.
[0041] Also disclosed herein is a process for purifying a diol mother liquor; the process comprising:

(1) an adsorption cycle;

(i) awash cycle; and

(iii) a desorption cycle.
[0042] In some embodiments of the process for purifying a diol mother liquor, the diol is mono
ethylene glycol (MEG). In some embodiments of the process for purifying a diol mother liquor, the diol is
propylene glycol. In some embodiments of the process for purifying a diol mother liquor, the diol is
butylene glycol. In some embodiments of the process for purifying a diol mother liquor, the diol is 1,4-
cyclohexanedimethanol (1,4-bis(thydroxymethyl)cyclohexane). In some embodiments of the process for
purifying a diol mother liquor, the diol is 2,2.4,4-tetramethyl-1,3-cyclobutanediol.
[0043] In some embodiments of the process for purifying a diol mother liquor, the adsorption cycle,
wash cycle, and desorption cycle are performed sequentially. In some embodiments of the process for
purifying a diol mother liquor, the adsorption cycle and/or wash cycle and/or desorption cycle are
performed continuously.
[0044] In some embodiments of the process for purifying a diol mother liquor, the diol mother liquor is
obtained from a process of depolymerizing a polyester to form an organic diacid and a diol. In some
embodiments of the process for purifying a diol mother liquor, the diol mother liquor is obtained from a

process of depolymerizing a polyester to form a diester and a diol. In some embodiments of the process
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for purifying a diol mother liquor, the diol is mono cthylene glycol (MEG) (or ethylene glycol). In some

embodiments of the process for purifying a diol mother liquor, the diol is propylene glycol. In some
embodiments of the process for purifying a diol mother liquor, the diol is butylene glycol. In some
embodiments of the process for purifying a diol mother liquor, the diol is 1,4-cyclohexanedimethanol (1,4-
bis(hydroxymethyl)cyclohexane). In some embodiments of the process for purifying a diol mother liquor,
the diol is 2,2 4, 4+tetramethyl-1,3-cyclobutanediol. In some embodiments of the process for purifying a diol
mother liquor, the diacid is terephthalic acid. In some embodiments of the process for purifying a diol
mother liquor, the diacid is isophthalic acid. In some embodiments of the process for purifying a diol
mother liquor, the diester is dimethyl terephthalate (DMT). In some embodiments of the process for
purifying a diol mother liquor, the diester is dimethyl isophthalate (DMI).In some embodiments of the
process for purifying a diol mother liquor, the polyester is selected from polyethylene terephthalate (PET),
poly(ethylene glycol-co-1,4-cyclohexanedimethanol terephthalate) (PETG), polyglycolide or polyglycolic
acid (PGA), polylactic acid (PLA), polycaprolactone (PCL), polyhydroxybutyrate (PHB), polyethylene
adipate (PEA), polybutylene succinate (PBS), poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV),
polybutylene terephthalate (PBT), polytrimethylene terephthalate (PTT), polyethylene naphthalate (PEN),
Vectran®, cutin, and any combinations thereof. In some embodiments of the process for purifying a diol
mother liquor, the polyester is polyethylene terephthalate (PET). In some embodiments of the process for
purifying a diol mother liquor, the polyester is poly(ethylene glycol-co-1,4-cyclohexanedimethanol
terephthalate) (PETG).

[0045] In some embodiments of the process for purifying a diol mother liquor, the diol mother liquor is
obtained from a process of depolymerizing polyethylene terephthalate (PET) to form a terephthalate
and/or an isophthalate, and mono ethylene glycol (MEG).

[0046] In some embodiments of the process for purifying a diol mother liquor, the terephthalate is
dimethyl terephthalate. In some embodiments of the process for purifying a diol mother liquor, the
isophthalate is dimethyl isophthalate.

[0047] In some embodiments of the process for purifying a diol mother liquor, the diol mother liquor
further comprises an alkoxide. In some embodiments of the process for purifying a diol mother liquor, the
alkoxide 1s an alkali metal alkoxide, an alkaline earth metal alkoxide, a metal alkoxide, an ammonium
alkoxide, or any combinations thereof. In some embodiments of the process for purifying a diol mother
liquor, the alkoxide is sodium methoxide, sodium glycoxide, potassium ethoxide, aluminum tri-n-
propoxide, tetrabutylammonium methoxide, or any combinations thereof. In some embodiments of the
process for purifying a diol mother liquor, the alkoxide is sodium methoxide. In some embodiments of the
process for purifying a diol mother liquor, the alkoxide is sodium glycoxide.

Step (i): adsorption cycle

[0048] In some embodiments of the process for purifying a diol mother liquor, the adsorption cycle
comprises contacting the diol mother liquor through an adsorbent, thereby adsorbing the alkoxide. In
some embodiments of the process for purifying a diol mother liquor, the adsorption cycle comprises

eluting the diol mother liquor through an adsorbent, thereby adsorbing the alkoxide.
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[0049] 1In some embodiments of the process for purifying a diol mother liquor, the eluting through the

adsorbent is performed 1 to 20 times. In some embodiments of the process for purifying a diol mother
liquor, the eluting through the adsorbent is performed 1 to 15 times. In some embodiments of the process
for purifying a diol mother liquor, the eluting through the adsorbent is performed 1 to 10 times. In some
embodiments of the process for purifying a diol mother liquor, the eluting through the adsorbent is
performed 1 to 5 times. In some embodiments of the process for purifying a diol mother liquor, the eluting
through the adsorbent is performed 1 to 3 times. In some embodiments of the process for purifying a diol
mother liquor, the eluting through the adsorbent is performed 20 times, 19 times, 18 times, 17 times, 16
times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5
times, 4 times, 3 times, 2 times, or once.

[0050] In some embodiments of the process for purifying a diol mother liquor, the eluting through the
adsorbent is performed until at least between about 30% and about 99% of the alkoxide is adsorbed. In
some embodiments of the process for purifying a diol mother liquor, the eluting through the adsorbent is
performed until at least between about 50% and about 99% of the alkoxide is adsorbed. In some
embodiments of the process for purifying a diol mother liquor, the eluting through the adsorbent is
performed until at least between about 80% and about 99% of the alkoxide is adsorbed. In some
embodiments of the process for purifying a diol mother liquor, the eluting through the adsorbent is
performed until at least between about 90% and about 99% of the alkoxide is adsorbed. In some
embodiments of the process for purifying a diol mother liquor, the eluting through the adsorbent is
performed until at least about 30% of the alkoxide is adsorbed. In some embodiments of the process for
purifying a diol mother liquor, the eluting through the adsorbent is performed until at least about 40% of
the alkoxide is adsorbed. In some embodiments of the process for purifying a diol mother liquor, the
eluting through the adsorbent is performed until at least about 50% of the alkoxide is adsorbed. In some
embodiments of the process for purifyving a diol mother liquor, the eluting through the adsorbent is
performed until at least about 60% of the alkoxide is adsorbed. In some embodiments of the process for
purifying a diol mother liquor, the eluting through the adsorbent is performed until at least about 70% of
the alkoxide is adsorbed. In some embodiments of the process for purifying a diol mother liquor, the
eluting through the adsorbent is performed until at least about 80% of the alkoxide is adsorbed. In some
embodiments of the process for purifying a diol mother liquor, the eluting through the adsorbent is
performed until at least about 90% of the alkoxide is adsorbed. In some embodiments of the process for
purifying a diol mother liquor, the eluting through the adsorbent is performed until at least about 95% of
the alkoxide is adsorbed. In some embodiments of the process for purifying a diol mother liquor, the
eluting through the adsorbent is performed until at least about 99% of the alkoxide is adsorbed.

[0051] In some embodiments of the process for purifying a diol mother liquor, the adsorbent is silica
gel, a silicate derivative, Al,Os, polymeric alumina, zeolites, activated carbon, polysulfones, polysulfates,
polycarboxylates, or any combinations thereof. In some embodiments of the process for purifying a diol
mother liquor, the silicate derivative is sepiolite, palygorskite, hydrotalcite, kaolinite, or diopside. In some

embodiments of the process for purifying a diol mother liquor, the adsorbent is silica gel with pore size
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between about 10 um and about 800 pm. In some embodiments of the process for purifying a diol mother

liquor, the adsorbent is silica gel with specific surface area between about 20 m?/g and about 1000 m?/g.
In some embodiments of the process for purifying a diol mother liquor, the adsorbent is basic alumina,
neutral alumina, or acidic alumina. In some embodiments of the process for purifying a diol mother
liquor, the adsorbent is a mixture of alumina and silica gel. In some embodiments of the process for
purifying a diol mother liquor, the adsorbent is a mixture of zeolites and silica gel.

Step (ii): wash cycle

[0052] In some embodiments of the process for purifying a diol mother liquor, the wash cycle
comprises washing the adsorbent with a wash solvent. In some embodiments of the process for purifying a
diol mother liquor, the wash cycle comprises washing the surface of the adsorbent with a wash solvent. In
some embodiments of the process for purifying a diol mother liquor, the wash cycle comprises washing
the adsorbent with a wash solvent, thereby eliminating ester salts, pigments, and dyes adsorbed during the
adsorption cycle. In some embodiments of the process for purifying a diol mother liquor, the ester salts,
pigments, and dyes adsorbed during the adsorption cycle are adsorbed on the surface of the adsorbent. In
some embodiments of the process for purifying a diol mother liquor, the ester salts are monomethyl
terephthalate or dimethyl terephthalate salts.

[0053] In some embodiments of the process for purifying a diol mother liquor, the wash cycle is co-
current or counter current. In some embodiments of the process for purifying a diol mother liquor, the
wash cycle is counter current. In some embodiments of the process for purifying a diol mother liquor, the
wash cycle is co-current.

[0054] In some embodiments of the process for purifying a diol mother liquor, the washing is
performed 1 to 20 times. In some embodiments of the process for purifying a diol mother liquor, the
washing is performed 1 to 15 times. In some embodiments of the process for purifying a diol mother
liquor, the washing is performed 1 to 10 times. In some embodiments of the process for purifying a diol
mother liquor, the washing is performed 1 to 5 times. In some embodiments of the process for purifying a
diol mother liquor, the washing is performed 1 to 3 times. In some embodiments of the process for
purifying a diol mother liquor, the washing is performed 20 times, 19 times, 18 times, 17 times, 16 times,
15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5 times, 4
times, 3 times, 2 times, or once.

[0055] In some embodiments of the process for purifying a diol mother liquor, the washing is
performed until at most between about 1% and about 30% of the alkoxide is desorbed from the adsorbent.
In some embodiments of the process for purifying a diol mother liquor, the washing is performed until at
most between about 1% and about 20% of the alkoxide is desorbed from the adsorbent. In some
embodiments of the process for purifying a diol mother liquor, the washing is performed until at most
between about 1% and about 10% of the alkoxide is desorbed from the adsorbent. In some embodiments
of the process for purifying a diol mother liquor, the washing is performed until at most between about
1% and about 5% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for

purifying a diol mother liquor, the washing is performed until at most about 30% of the alkoxide is
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desorbed from the adsorbent. In some embodiments of the process for purifying a diol mother liquor, the

washing is performed until at most about 25% of the alkoxide is desorbed from the adsorbent. In some
embodiments of the process for purifying a diol mother liquor, the washing is performed until at most
about 20% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
purifying a diol mother liquor, the washing is performed until at most about 15% of the alkoxide is
desorbed from the adsorbent. In some embodiments of the process for purifying a diol mother liquor, the
washing is performed until at most about 10% of the alkoxide is desorbed from the adsorbent. In some
embodiments of the process for purifying a diol mother liquor, the washing is performed until at most
about 5% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
purifying a diol mother liquor, the washing is performed until at most about 1% of the alkoxide is
desorbed from the adsorbent.

[0056] In some embodiments of the process for purifying a diol mother liquor, the wash solvent is a
polar protic solvent. In some embodiments of the process for purifying a diol mother liquor, the wash
solvent is a polar aprotic solvent. In some embodiments of the process for purifying a diol mother liquor,
the wash solvent is an apolar aprotic solvent. In some embodiments of the process for purifying a diol
mother liquor, the wash solvent is an alcoholic solvent. In some embodiments of the process for purifying
a diol mother liquor, the wash solvent is methanol, ethanol, propanol, butanol, or any combinations
thereof. In some embodiments of the process for purifying a diol mother liquor, the wash solvent is a
mixture of an alcoholic solvent and a polar solvent. In some embodiments of the process for purifying a
diol mother liquor, the wash solvent is a mixture of an alcoholic solvent and an apolar solvent. In some
embodiments of the process for purifying a diol mother liquor, the wash solvent is methanol. In some
embodiments of the process for purifying a diol mother liquor, the wash solvent is methanol and
cyclohexane. In some embodiments of the process for purifying a diol mother liquor, the wash solvent is
methanol and acetonitrile. In some embodiments of the process for purifying a diol mother liquor, the
wash solvent is cyclohexane/mono ethylene glycol/methanol.

Step (iii): desorption cycle

[0057] In some embodiments of the process for purifying a diol mother liquor, the desorption cycle
comprises washing the adsorbent with a desorption solvent, thereby obtaining a mixture comprising the
alkoxide and the desorption solvent.

[0058] In some embodiments of the process for purifying a diol mother liquor, the washing to obtain
the mixture comprising the alkoxide and the desorption solvent is performed 1 to 20 times. In some
embodiments of the process for purifying a diol mother liquor, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed 1 to 15 times. In some embodiments of
the process for purifying a diol mother liquor, the washing to obtain the mixture comprising the alkoxide
and the desorption solvent is performed 1 to 10 times. In some embodiments of the process for purifying a
diol mother liquor, the washing to obtain the mixture comprising the alkoxide and the desorption solvent
is performed 1 to 5 times. In some embodiments of the process for purifying a diol mother liquor, the

washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed 1 to 3
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times. In some embodiments of the process for purifying a diol mother liquor, the washing to obtain the

mixture comprising the alkoxide and the desorption solvent is performed 20 times, 19 times, 18 times, 17
times, 16 times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6
times, 5 times, 4 times, 3 times, 2 times, or once.

[0059] In some embodiments of the process for purifying a diol mother liquor, the washing to obtain
the mixture comprising the alkoxide and the desorption solvent is performed until at least between about
30% and about 99% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process
for purifying a diol mother liquor, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least between about 50% and about 99% of the alkoxide is
desorbed from the adsorbent. In some embodiments of the process for purifying a diol mother liquor, the
washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed until at
least between about 90% and about 99% of the alkoxide is desorbed from the adsorbent. In some
embodiments of the process for purifying a diol mother liquor, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed until at least about 30% of the alkoxide is
desorbed from the adsorbent. In some embodiments of the process for purifying a diol mother liquor, the
washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed until at
least about 40% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
purifying a diol mother liquor, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least about 50% of the alkoxide is desorbed from the adsorbent. In
some embodiments of the process for purifying a diol mother liquor, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed until at least about 60% of the alkoxide is
desorbed from the adsorbent. In some embodiments of the process for purifying a diol mother liquor, the
washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed until at
least about 70% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
purifying a diol mother liquor, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least about 80% of the alkoxide is desorbed from the adsorbent. In
some embodiments of the process for purifying a diol mother liquor, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed until at least about 90% of the alkoxide is
desorbed from the adsorbent. In some embodiments of the process for purifying a diol mother liquor, the
washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed until at
least about 95% of the alkoxide is desorbed from the adsorbent. In some embodiments of the process for
purifying a diol mother liquor, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least about 99% of the alkoxide is desorbed from the adsorbent.
[0060] In some embodiments of the process for purifying a diol mother liquor, the washing to obtain
the mixture comprising the alkoxide and the desorption solvent is performed at room temperature. In some
embodiments of the process for purifying a diol mother liquor, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed at elevated temperature. In some

embodiments of the process for purifying a diol mother liquor, the washing to obtain the mixture
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comprising the alkoxide and the desorption solvent is performed at about 30°C, about 35°C, about 40°C,

about 45°C, about 50°C, about 55°C, about 60°C, about 65°C, or about 70°C.

[0061] In some embodiments of the process for purifying a diol mother liquor, the desorption solvent is
a polar protic solvent. In some embodiments of the process for purifying a diol mother liquor, the
desorption solvent is a polar aprotic solvent. In some embodiments of the process for purifying a diol
mother liquor, the desorption solvent is an apolar aprotic solvent. In some embodiments of the process for
purifying a diol mother liquor, the desorption solvent is an alcoholic solvent. In some embodiments of the
process for purifying a diol mother liquor, the desorption solvent is methanol, ethanol, propanol, butanol,
or any combinations thereof. In some embodiments of the process for purifying a diol mother liquor, the
desorption solvent is a mixture of an alcoholic solvent and a polar solvent. In some embodiments of the
process for purifying a diol mother liquor, the desorption solvent is a mixture of an alcoholic solvent and
an apolar solvent. In some embodiments of the process for purifying a diol mother liquor, the desorption
solvent is methanol. In some embodiments of the process for purifying a diol mother liquor, the
desorption solvent is methanol and cyclohexane. In some embodiments of the process for purifying a diol
mother liquor, the desorption solvent is methanol and acetonitrile. In some embodiments of the process
for purifying a diol mother liquor, the desorption solvent is cyclohexane/mono ethylene glycol/methanol.
[0062] In some embodiments of the process for purifying a diol mother liquor, a portion of the
desorption solvent in the mixture comprising the alkoxide and the desorption solvent is subsequently
removed. In some embodiments of the process for purifying a diol mother liquor, a portion of the
desorption solvent is removed under vacuum. In some embodiments of the process for purifying a diol
mother liquor, a portion of the desorption solvent is removed under pressure.

[0063] In some embodiments of the process for purifying a diol mother liquor, the final concentration
of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 100 wt-%. In some
embodiments of the process for purifying a diol mother liquor, the final concentration of the alkoxide in
the desorption solvent is between about 0.1 wt-% to about 90 wt-%. In some embodiments of the process
for purifying a diol mother liquor, the final concentration of the alkoxide in the desorption solvent is
between about 0.1 wt-% to about 80 wt-%. In some embodiments of the process for purifying a diol
mother liquor, the final concentration of the alkoxide in the desorption solvent is between about 0.1 wt-%
to about 70 wt-%. In some embodiments of the process for purifying a diol mother liquor, the final
concentration of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 60 wt-%. In
some embodiments of the process for purifying a diol mother liquor, the final concentration of the
alkoxide in the desorption solvent is between about 0.1 wt-% to about 50 wt-%. In some embodiments of
the process for purifying a diol mother liquor, the final concentration of the alkoxide in the desorption
solvent is between about 0.1 wt-% to about 40 wt-%. In some embodiments of the process for purifying a
diol mother liquor, the final concentration of the alkoxide in the desorption solvent is between about 0.1
wt-% to about 30 wt-%. In some embodiments of the process for purifying a diol mother liquor, the final

concentration of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 20 wt-%. In
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some embodiments of the process for purifying a diol mother liquor, the final concentration of the

alkoxide in the desorption solvent is between about 0.1 wt-% to about 10 wt-%.
[0064] In some embodiments of the process for purifying a diol mother liquor, the alkoxide in the
desorption solvent is re-used in a process of depolymerizing a polyester to form an organic diacid and a
diol. In some embodiments of the process for purifying a diol mother liquor, the alkoxide in the
desorption solvent is re-used in a process of depolymerizing a polyester to form a diester and a diol. In
some embodiments of the process for purifying a diol mother liquor, the diol formed is mono ethylene
glycol (MEG) (or ethylene glycol). In some embodiments of the process for purifying a diol mother
liquor, the diol formed is propylene glycol. In some embodiments of the process for purifying a diol
mother liquor, the diol formed is butylene glycol. In some embodiments of the process for purifying a diol
mother liquor, the diacid formed is terephthalic acid. In some embodiments of the process for purifying a
diol mother liquor, the diester formed is dimethyl terephthalate (DMT).
[0065] In some embodiments of the process for purifying a diol mother liquor, the alkoxide in the
desorption solvent is re-used in a process of depolymerizing polyethylene terephthalate (PET) to form a
terephthalate and/or an isophthalate and mono ethylene glycol (MEG).
[0066] In some embodiments of the process for purifying a diol mother liquor, the alkoxide is an alkali
metal alkoxide, an alkaline carth metal alkoxide, a metal alkoxide, an ammonium alkoxide, or any
combinations thereof. In some embodiments of the process for purifying a diol mother liquor, the alkoxide
is sodium methoxide, sodium glycoxide, potassium ethoxide, aluminum tri-n-propoxide,
tetrabutylammonium methoxide, or any combinations thereof. In some embodiments of the process for
purifying a diol mother liquor, the alkoxide is sodium methoxide. In some embodiments of the process for
purifying a diol mother liquor, the alkoxide is sodium glycoxide.
[0067] In some embodiments of the process for purifying a diol mother liquor, the process further
comprises (iv) a regeneration cycle.
[0068] In some embodiments of the process for purifying a diol mother liquor, the process comprises:

(1) an adsorption cycle;

(i1) awash cycle;

(ii1) a desorption cycle; and

(iv) a regeneration cycle.
Step (iv): regeneration cycle
[0069] In some embodiments of the process for purifying a diol mother liquor, the regeneration cycle
comprises washing the adsorbent with an acid, thereby regenerating the adsorbent.
[0070] In some embodiments of the process for purifying a diol mother liquor, the washing is
performed 1 to 20 times. In some embodiments of the process for purifying a diol mother liquor, the
washing is performed 1 to 15 times. In some embodiments of the process for purifying a diol mother
liquor, the washing is performed 1 to 10 times. In some embodiments of the process for purifying a diol
mother liquor, the washing is performed 1 to 5 times. In some embodiments of the process for purifying a

diol mother liquor, the washing is performed 1 to 3 times. In some embodiments of the process for
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purifying a diol mother liquor, the washing is performed 20 times, 19 times, 18 times, 17 times, 16 times,

15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5 times, 4
times, 3 times, 2 times, or once.
[0071] In some embodiments of the process for purifying a diol mother liquor, the acid is acetic acid,
formic acid, hydrochloric acid, sulfuric acid, phosphoric acid, or any combinations thereof. In some
embodiments of the process for purifying a diol mother liquor, the acid is acetic acid. In some
embodiments of the process for purifying a diol mother liquor, the acid is formic acid.
[0072] In some embodiments of the process for purifying a diol mother liquor, one regeneration cycle
is performed for every 5 to 100 (i) adsorption cycle/(ii) wash cycle/(iii) desorption cycle. In some
embodiments of the process for purifying a diol mother liquor, one regeneration cycle is performed for
every 25 to 100 (i) adsorption cycle/(i1) wash cycle/(ii1) desorption cycle. In some embodiments of the
process for purifying a diol mother liquor, one regeneration cycle is performed for every 50 to 100 (i)
adsorption cycle/(ii) wash cycle/(ii1) desorption cycle. In some embodiments of the process for purifying a
diol mother liquor, one regeneration cycle is performed for every 100 (i) adsorption cycle/(ii) wash
cycle/(ii1) desorption cycle. In some embodiments of the process for purifying a diol mother liquor, one
regeneration cycle is performed for every 50 (1) adsorption cycle/(i1) wash cycle/(iii) desorption cycle. In
some embodiments of the process for purifying a diol mother liquor, one regeneration cycle is performed
for every 40 (1) adsorption cycle/(i1) wash cycle/(iii) desorption cycle. In some embodiments of the
process for purifying a diol mother liquor, one regeneration cycle is performed for every 30 (i) adsorption
cycle/(it) wash cycle/(ii1) desorption cycle. In some embodiments of the process for purifying a diol
mother liquor, one regeneration cycle is performed for every 20 (1) adsorption cycle/(i1) wash cycle/(iii)
desorption cycle. In some embodiments of the process for purifying a diol mother liquor, one regeneration
cycle is performed for every 10 (1) adsorption cycle/(i1) wash cycle/(ii1) desorption cycle. In some
embodiments of the process for purifying a diol mother liquor, one regeneration cycle is performed for
every 5 (1) adsorption cycle/(i1) wash cycle/(iii) desorption cycle.
[0073] Also disclosed herein is a process for depolymerizing a polyester; the process comprising
admixing the polyester with a mixture comprising an alkoxide; wherein the alkoxide is recovered from an
alkoxide containing mother liquor using a process comprising:

(1) an adsorption cycle;

(i) awash cycle; and

(iii) a desorption cycle.
[0074] In some embodiment, the process for depolymerizing the polyester results in the formation of an
organic diacid and a diol. In some embodiment, the process for depolymerizing the polyester results in the
formation of a diester and a diol.
[0075] In some embodiment, the diol is mono ethylene glycol (MEG) (or ethylene glycol). In some
embodiment, the diol is propylene glycol. In some embodiment, the diol is butylene glycol. In some
embodiments, the diol is 1,4-cyclohexanedimethanol (1,4-bis(hydroxymethyl)cyclohexane). In some
embodiments, the diol is 2,2,4,4-tetramethyl-1,3cyclobutanediol. In some embodiments, the diacid is
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terephthalic acid. In some embodiments, the diacid is isophthalic acid. In some embodiments, the diester

is dimethyl terephthalate (DMT). In some embodiments, the diester is dimethyl isophthalate (DMI).
[0076] In some embodiment, the polyester is selected from polyethylene terephthalate (PET),
poly(ethylene glycol-co-1,4-cyclohexanedimethanol terephthalate) (PETG), polyglycolide or polyglycolic
acid (PGA), polylactic acid (PLA), polycaprolactone (PCL), polyhydroxybutyrate (PHB), polyethylene
adipate (PEA), polybutylene succinate (PBS), poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV),
polybutylene terephthalate (PBT), polytrimethylene terephthalate (PTT), polyethylene naphthalate (PEN),
Vectran®, cutin, and any combinations thereof. In some embodiment, the polyester is polyethylene
terephthalate (PET). In some embodiment, the polyester is poly(ethylene glycol-co-1,4-
cyclohexanedimethanol terephthalate) (PETG).

[0077] Insome embodiment, the process for depolymerizing polyethylene terephthalate (PET) results
in the formation of a terephthalate and/or isophthalate, and mono ethylene glycol (MEG). In some
embodiment, the terephthalate is dimethyl terephthalate. In some embodiment, the isophthalate is
dimethyl isophthalate.

[0078] In some embodiment, the mixture comprising an alkoxide further comprises a solvent. In some
embodiment, the solvent is methanol, ethanol, n-propanol, isopropanol, t-butanol, ethylene glycol,
glycerol, cyclohexane-1,4-dimethanol, phenol, benzyl alcohol, or any combinations thereof. In some
embodiment, the solvent is methanol.

[0079] In some embodiment, the adsorption cycle, wash cycle, and desorption cycle are performed
sequentially. In some embodiment, the adsorption cycle and/or wash cycle and/or desorption cycle are
performed continuously.

[0080] In some embodiment, the alkoxide containing mother liquor is obtained from a process of
depolymerizing a polyester to form an organic diacid and a diol.

[0081] In some embodiment, the alkoxide containing mother liquor is obtained from a process of
depolymerizing a polyester to form a diester and a diol.

[0082] In some embodiment, the diol is mono ethylene glycol (MEG) (or ethylene glycol). In some
embodiment, the diol is propylene glycol. In some embodiment, the diol is butylene glycol. In some
embodiments, the diol is 1,4-cyclohexanedimethanol (1,4-bis(hydroxymethyl)cyclohexane). In some
embodiments, the diol is 2,2,4,4-tetramethyl-1,3-cyclobutanediol. In some embodiments, the diacid is
terephthalic acid. In some embodiments, the diacid is isophthalic acid. In some embodiments, the diester
is dimethyl terephthalate (DMT). In some embodiments, the diester is dimethyl isophthalate (DMI).
[0083] Insome embodiment, the polyester is selected from polyethylene terephthalate (PET),
poly(ethylene glycol-co-1,4-cyclohexanedimethanol terephthalate) (PETG), polyglycolide or polyglycolic
acid (PGA), polylactic acid (PLA), polycaprolactone (PCL), polyhydroxybutyrate (PHB), polyethylene
adipate (PEA), polybutylene succinate (PBS), poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV),
polybutylene terephthalate (PBT), polytrimethylene terephthalate (PTT), polyethylene naphthalate (PEN),

Vectran®, cutin, and any combinations thereof. In some embodiment, the polyester is polyethylene
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terephthalate (PET). In some embodiment, the polyester is poly(ethylene glycol-co-1,4-

cyclohexanedimethanol terephthalate) (PETG).

[0084] In some embodiment, the alkoxide containing mother liquor is obtained from a process of
depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or isophthalate, and mono
ethylene glycol (MEG).

[0085] In some embodiment, the terephthalate is dimethyl terephthalate. In some embodiment, the
isophthalate is dimethyl isophthalate.

[0086] In some embodiment, the alkoxide containing mother liquor further comprises a diol. In some
embodiment, the alkoxide containing mother liquor further comprises mono cthylene glycol (MEG).
Step (i): adsorption cycle

[0087] Insome embodiment, the adsorption cycle comprises contacting the alkoxide containing mother
liquor through an adsorbent, thereby adsorbing the alkoxide. In some embodiment, the adsorption cycle
comprises eluting the alkoxide containing mother liquor through an adsorbent, thereby adsorbing the
alkoxide.

[0088] In some embodiment, the eluting through the adsorbent is performed 1 to 20 times. In some
embodiment, the eluting through the adsorbent is performed 1 to 15 times. In some embodiment, the
eluting through the adsorbent is performed 1 to 10 times. In some embodiment, the eluting through the
adsorbent is performed 1 to 5 times. In some embodiment, the eluting through the adsorbent is performed
1 to 3 times. In some embodiment, the eluting through the adsorbent is performed 20 times, 19 times, 18
times, 17 times, 16 times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7
times, 6 times, 5 times, 4 times, 3 times, 2 times, or once.

[0089] In some embodiment, the cluting through the adsorbent is performed until at least between
about 30% and about 99% of the alkoxide is adsorbed. In some embodiment, the eluting through the
adsorbent is performed until at least between about 50% and about 99% of the alkoxide is adsorbed. In
some embodiment, the eluting through the adsorbent is performed until at least between about 80% and
about 99% of the alkoxide is adsorbed. In some embodiment, the eluting through the adsorbent is
performed until at least between about 90% and about 99% of the alkoxide is adsorbed. In some
embodiment, the eluting through the adsorbent is performed until at least about 30% of the alkoxide is
adsorbed. In some embodiment, the eluting through the adsorbent is performed until at least about 40% of
the alkoxide is adsorbed. In some embodiment, the eluting through the adsorbent is performed until at
least about 50% of the alkoxide is adsorbed. In some embodiment, the eluting through the adsorbent is
performed until at least about 60% of the alkoxide is adsorbed. In some embodiment, the eluting through
the adsorbent is performed until at least about 70% of the alkoxide is adsorbed. In some embodiment, the
eluting through the adsorbent is performed until at least about 80% of the alkoxide is adsorbed. In some
embodiment, the eluting through the adsorbent is performed until at least about 90% of the alkoxide is
adsorbed. In some embodiment, the eluting through the adsorbent is performed until at least about 95% of
the alkoxide is adsorbed. In some embodiment, the eluting through the adsorbent is performed until at

least about 99% of the alkoxide is adsorbed.
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[0090] In some embodiments, the adsorbent is silica gel, a silicate derivative, Al>Os, polymeric

alumina, zeolites, activated carbon, polysulfones, polysulfates, polycarboxylates, or any combinations
thereof. In some embodiments, the silicate derivative is sepiolite, palygorskite, hydrotalcite, kaolinite, or
diopside. In some embodiment, the adsorbent is silica gel with pore size between about 10 pum and about
800 pm. In some embodiment, the adsorbent is silica gel with specific surface area between about 20 m%/g
and about 1000 m?/g. In some embodiment, the adsorbent is basic alumina, neutral alumina, or acidic
alumina. In some embodiment, the adsorbent is a mixture of alumina and silica gel. In some embodiment,
the adsorbent is a mixture of zeolites and silica gel.

Step (ii): wash cycle

[0091] In some embodiment, the wash cycle comprises washing the adsorbent with a wash solvent. In
some embodiment, the wash cycle comprises washing the surface of the adsorbent with a wash solvent. In
some embodiment, the wash cycle comprises washing the adsorbent with a wash solvent, thereby
eliminating ester salts, pigments, and dyes adsorbed during the adsorption cycle. In some embodiment, the
ester salts, pigments, and dyes adsorbed during the adsorption cycle are adsorbed on the surface of the
adsorbent. In some embodiment, the ester salts are monomethyl terephthalate or dimethyl terephthalate
salts.

[0092] In some embodiment, the wash cycle is co-current or counter current. In some embodiment, the
wash cycle is counter current. In some embodiment, the wash cycle is co-current.

[0093] In some embodiment, the washing is performed 1 to 20 times. In some embodiment, the
washing is performed 1 to 15 times. In some embodiment, the washing is performed 1 to 10 times. In
some embodiment, the washing is performed 1 to 5 times. In some embodiment, the washing is performed
1 to 3 times. In some embodiment, the washing is performed 20 times, 19 times, 18 times, 17 times, 16
times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8§ times, 7 times, 6 times, 5
times, 4 times, 3 times, 2 times, or once.

[0094] In some embodiment, the washing is performed until at most between about 1% and about 30%
of the alkoxide is desorbed from the adsorbent. In some embodiment, the washing is performed until at
most between about 1% and about 20% of the alkoxide is desorbed from the adsorbent. In some
embodiment, the washing is performed until at most between about 1% and about 10% of the alkoxide is
desorbed from the adsorbent. In some embodiment, the washing is performed until at most between about
1% and about 5% of the alkoxide is desorbed from the adsorbent. In some embodiment, the washing is
performed until at most about 30% of the alkoxide is desorbed from the adsorbent. In some embodiment,
the washing is performed until at most about 25% of the alkoxide is desorbed from the adsorbent. In some
embodiment, the washing is performed until at most about 20% of the alkoxide is desorbed from the
adsorbent. In some embodiment, the washing is performed until at most about 15% of the alkoxide is
desorbed from the adsorbent. In some embodiment, the washing is performed until at most about 10% of
the alkoxide is desorbed from the adsorbent. In some embodiment, the washing is performed until at most
about 5% of the alkoxide is desorbed from the adsorbent. In some embodiment, the washing is performed

until at most about 1% of the alkoxide is desorbed from the adsorbent.
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[0095] In some embodiment, the wash solvent is a polar protic solvent. In some embodiment, the wash

solvent is a polar aprotic solvent. In some embodiment, the wash solvent is an apolar aprotic solvent. In
some embodiment, the wash solvent is an alcoholic solvent. In some embodiments, the wash solvent is
methanol, ethanol, propanol, butanol, or any combinations thereof. In some embodiments, the wash
solvent is a mixture of an alcoholic solvent and a polar solvent. In some embodiments, the wash solvent is
a mixture of an alcoholic solvent and an apolar solvent. In some embodiments, the wash solvent is
methanol. In some embodiments, the wash solvent is methanol and cyclohexane. In some embodiments,
the wash solvent is methanol and acetonitrile. In some embodiments, the wash solvent is
cyclohexane/mono ethylene glycol/methanol.

Step (iii): desorption cycle

[0096] In some embodiment, the desorption cycle comprises washing the adsorbent with a desorption
solvent, thereby obtaining a mixture comprising the alkoxide and the desorption solvent.

[0097] In some embodiment, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed 1 to 20 times. In some embodiment, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed 1 to 15 times. In some embodiment, the
washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed 1 to 10
times. In some embodiment, the washing to obtain the mixture comprising the alkoxide and the desorption
solvent is performed 1 to 5 times. In some embodiment, the washing to obtain the mixture comprising the
alkoxide and the desorption solvent is performed 1 to 3 times. In some embodiment, the washing to obtain
the mixture comprising the alkoxide and the desorption solvent is performed 20 times, 19 times, 18 times,
17 times, 16 times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6
times, 5 times, 4 times, 3 times, 2 times, or once.

[0098] In some embodiment, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least between about 30% and about 99% of the alkoxide is
desorbed from the adsorbent. In some embodiment, the washing to obtain the mixture comprising the
alkoxide and the desorption solvent is performed until at least between about 50% and about 99% of the
alkoxide is desorbed from the adsorbent. In some embodiment, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed until at least between about 90% and
about 99% of the alkoxide is desorbed from the adsorbent. In some embodiment, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed until at least about 30% of the
alkoxide is desorbed from the adsorbent. In some embodiment, the washing to obtain the mixture
comprising the alkoxide and the desorption solvent is performed until at least about 40% of the alkoxide is
desorbed from the adsorbent. In some embodiment, the washing to obtain the mixture comprising the
alkoxide and the desorption solvent is performed until at least about 50% of the alkoxide is desorbed from
the adsorbent. In some embodiment, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed until at least about 60% of the alkoxide is desorbed from the adsorbent. In
some embodiment, the washing to obtain the mixture comprising the alkoxide and the desorption solvent

is performed until at least about 70% of the alkoxide is desorbed from the adsorbent. In some
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embodiment, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is

performed until at least about 80% of the alkoxide is desorbed from the adsorbent. In some embodiment,
the washing to obtain the mixture comprising the alkoxide and the desorption solvent is performed until at
least about 90% of the alkoxide is desorbed from the adsorbent. In some embodiment, the washing to
obtain the mixture comprising the alkoxide and the desorption solvent is performed until at least about
95% of the alkoxide is desorbed from the adsorbent. In some embodiment, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed until at least about 99% of the
alkoxide is desorbed from the adsorbent.

[0099] In some embodiment, the washing to obtain the mixture comprising the alkoxide and the
desorption solvent is performed at room temperature. In some embodiment, the washing to obtain the
mixture comprising the alkoxide and the desorption solvent is performed at elevated temperature. In some
embodiment, the washing to obtain the mixture comprising the alkoxide and the desorption solvent is
performed at about 30°C, about 35°C, about 40°C, about 45°C, about 50°C, about 55°C, about 60°C,
about 65°C, or about 70°C.

[00100] In some embodiment, the desorption solvent is a polar protic solvent. In some embodiment, the
desorption solvent is a polar aprotic solvent. In some embodiment, the desorption solvent is an apolar
aprotic solvent. In some embodiment, the desorption solvent is an alcoholic solvent. In some
embodiments, the desorption solvent is methanol, ethanol, propanol, butanol, or any combinations thereof.
In some embodiments, the desorption solvent is a mixture of an alcoholic solvent and a polar solvent. In
some embodiments, the desorption solvent is a mixture of an alcoholic solvent and an apolar solvent. In
some embodiments, the desorption solvent is methanol. In some embodiments, the desorption solvent is
methanol and cyclohexane. In some embodiments, the desorption solvent is methanol and acetonitrile. In
some embodiments, the desorption solvent is cyclohexane/mono ethylene glycol/methanol.

[00101] In some embodiment, a portion of the desorption solvent in the mixture comprising the alkoxide
and the desorption solvent is subsequently removed. In some embodiments, a portion of the desorption
solvent is removed under vacuum. In some embodiments, a portion of the desorption solvent is removed
under pressure.

[00102] In some embodiment, the final concentration of the alkoxide in the desorption solvent is
between about 0.1 wt-% to about 100 wt-%. In some embodiment, the final concentration of the alkoxide
in the desorption solvent is between about 0.1 wt-% to about 90 wt-%. In some embodiment, the final
concentration of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 80 wt-%. In
some embodiment, the final concentration of the alkoxide in the desorption solvent is between about 0.1
wt-% to about 70 wt-%. In some embodiment, the final concentration of the alkoxide in the desorption
solvent is between about 0.1 wt-% to about 60 wt-%. In some embodiment, the final concentration of the
alkoxide in the desorption solvent is between about 0.1 wt-% to about 50 wt-%. In some embodiment, the
final concentration of the alkoxide in the desorption solvent is between about 0.1 wt-% to about 40 wt-%.
In some embodiment, the final concentration of the alkoxide in the desorption solvent is between about

0.1 wt-% to about 30 wt-%. In some embodiment, the final concentration of the alkoxide in the desorption
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solvent is between about 0.1 wt-% to about 20 wt-%. In some embodiment, the final concentration of the

alkoxide in the desorption solvent is between about 0.1 wt-% to about 10 wt-%.
[00103] In some embodiment, the alkoxide in the desorption solvent is further re-used in a process of
depolymerizing a polyester to form an organic diacid and a diol. In some embodiment, the alkoxide in the
desorption solvent is further re-used in a process of depolymerizing a polyester to form a diester and a
diol. In some embodiment, the diol is mono ethylene glycol (MEG) (or ethylene glycol). In some
embodiment, the diol is propylene glycol. In some embodiment, the diol is butylene glycol. In some
embodiments, the diol is 1,4-cyclohexanedimethanol (1,4-bisthydroxymethyl)cyclohexane). In some
embodiments, the diol is 2,2,4,4-tetramethyl-1,3cyclobutanediol. In some embodiments, the diacid is
terephthalic acid. In some embodiments, the diacid is isophthalic acid. In some embodiments, the diester
is dimethyl terephthalate (DMT). In some embodiments, the diester is dimethyl isophthalate (DMI).
[00104] In some embodiment, the polyester is selected from polyethylene terephthalate (PET),
poly(ethylene glycol-co-1,4-cyclohexanedimethanol terephthalate) (PETG), polyglycolide or polyglycolic
acid (PGA), polylactic acid (PLA), polycaprolactone (PCL), polyhydroxybutyrate (PHB), polyethylene
adipate (PEA), polybutylene succinate (PBS), poly(3-hydroxybutyrate-co-3-hydroxyvalerate) (PHBV),
polybutylene terephthalate (PBT), polytrimethylene terephthalate (PTT), polyethylene naphthalate (PEN),
Vectran®, cutin, and any combinations thereof. In some embodiment, the polyester is polyethylene
terephthalate (PET). In some embodiment, the polyester is poly(ethylene glycol-co-1,4-
cyclohexanedimethanol terephthalate) (PETG).
[00105] In some embodiment, the alkoxide in the desorption solvent is further re-used in a process of
depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or an isophthalate, and
mono ethylene glycol (MEG). In some embodiment, the terephthalate is dimethyl terephthalate. In some
embodiment, the isophthalate is dimethyl isophthalate.
[00106] In some embodiment, the alkoxide is alkali metal alkoxide, an alkaline earth metal alkoxide, a
metal alkoxide, an ammonium alkoxide, or any combinations thereof. In some embodiment, the alkoxide
is sodium methoxide, sodium glycoxide, potassium ethoxide, aluminum tri-n-propoxide,
tetrabutylammonium methoxide, or any combinations thereof. In some embodiment, the alkoxide is
sodium methoxide. In some embodiment, the alkoxide is sodium glycoxide.
[00107] In some embodiment, the process for the recovery of the alkoxide further comprises (iv) a
regeneration cycle.
[00108] In some embodiment, the process comprises:

(1) an adsorption cycle;

(i1) awash cycle;

(iii) a desorption cycle; and

(iv) aregeneration cycle.
Step (iv): regeneration cycle
[00109] In some embodiment, the regeneration cycle comprises washing the adsorbent with an acid,

thereby regenerating the adsorbent.
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[00110] In some embodiment, the washing is performed 1 to 20 times. In some embodiment, the

washing is performed 1 to 15 times. In some embodiment, the washing is performed 1 to 10 times. In
some embodiment, the washing is performed 1 to 5 times. In some embodiment, the washing is performed
1 to 3 times. In some embodiment, the washing is performed 20 times, 19 times, 18 times, 17 times, 16
times, 15 times, 14 times, 13 times, 12 times, 11 times, 10 times, 9 times, 8 times, 7 times, 6 times, 5
times, 4 times, 3 times, 2 times, or once.

[00111] In some embodiment, the acid is acetic acid, formic acid, hydrochloric acid, sulfuric acid,
phosphoric acid, or any combinations thereof. In some embodiment, the acid is acetic acid.

[00112] In some embodiment, the acid is formic acid.

[00113] In some embodiment, one regeneration cycle is performed for every 5 to 100 (i) adsorption
cycle/(i1) wash cycle/(ii1) desorption cycle. In some embodiment, one regeneration cycle is performed for
every 25 to 100 (i) adsorption cycle/(i1) wash cycle/(iii) desorption cycle. In some embodiment, one
regeneration cycle is performed for every 50 to 100 (i) adsorption cycle/(ii) wash cycle/(ii1) desorption
cycle. In some embodiment, one regeneration cycle is performed for every 100 (i) adsorption cycle/(ii)
wash cycle/(iii) desorption cycle. In some embodiment, one regeneration cycle is performed for every 50
(1) adsorption cycle/(i1) wash cycle/(iii) desorption cycle. In some embodiment, one regeneration cycle is
performed for every 40 (1) adsorption cycle/(i1) wash cycle/(ii1) desorption cycle. In some embodiment,
one regeneration cycle is performed for every 30 (1) adsorption cycle/(i1) wash cycle/(iii) desorption cycle.
In some embodiment, one regeneration cycle is performed for every 20 (i) adsorption cycle/(ii) wash
cycle/(iii) desorption cycle. In some embodiment, one regeneration cycle is performed for every 10 (i)
adsorption cycle/(i1) wash cycle/(ii1) desorption cycle. In some embodiment, one regeneration cycle is

performed for every 5 (1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle.

CERTAIN TERMINOLOGY

[00114] The section headings used herein are for organizational purposes only and are not to be
construed as limiting the subject matter described.

[00115] Unless defined otherwise, all technical and scientific terms used herein have the same meaning
as is commonly understood to which the claimed subject matter belongs. In the event that there are a
plurality of definitions for terms herein, those in this section prevail.

[00116] Tt is to be understood that the general description and the detailed description are exemplary and
explanatory only and are not restrictive of any subject matter claimed. In this application, the use of the
singular includes the plural unless specifically stated otherwise. It must be noted that, as used in the
specification and the appended claims, the singular forms “a,” “an” and “the” include plural referents
unless the context clearly dictates otherwise. In this application, the use of “or” means “and/or” unless
stated otherwise. Furthermore, use of the term “including” as well as other forms, such as “include”,
“includes,” and “included,” is not limiting.

[00117] Unless the context requires otherwise, throughout the specification and claims which follow, the

word “comprise” and variations thereof, such as, “comprises” and “comprising” are to be construed in an
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open, inclusive sense, that is, as “including, but not limited to.” Further, headings provided herein are for

convenience only and do not interpret the scope or meaning of the claimed invention.

&, 9% &
a,

[00118] As used in this specification and the appended claims, the singular forms an,” and “the”
include plural referents unless the content clearly dictates otherwise. It should also be noted that the term
“or” is generally employed in its sense including “and/or” unless the content clearly dictates otherwise.
[00119] As used herein, the term “about™ or “approximately” means within 10%, preferably within
10%, and more preferably within 5% of a given value or range.

[00120] As used herein, ambient temperature is a colloquial expression for the typical or preferred
indoor (climate-controlled) temperature to which people are generally accustomed. It represents the small
range of temperatures at which the air feels neither hot nor cold, approximately 21 °C. In some
embodiments, ambient temperature is 255 °C. In some embodiments, ambient temperature is 18 °C. In
some embodiments, ambient temperature is 19 °C. In some embodiments, ambient temperature is 20 °C.
In some embodiments, ambient temperature is 21 °C. In some embodiments, ambient temperature is 22
°C. In some embodiments, ambient temperature is 23 °C. In some embodiments, ambient temperature is
24 °C. In some embodiments, ambient temperature is 25 °C. In some embodiments, ambient temperature
is 26 °C. In some embodiments, ambient temperature is 27 °C. In some embodiments, ambient
temperature is 28 °C. In some embodiments, ambient temperature is 29 °C. In some embodiments,
ambient temperature is 30 °C.

[00121] As used in this specification and the appended claims, depolymerization, refer to a way of
breaking down a polymer to its starting material. It is essentially the opposite of polymerization. In some
embodiments, the depolymerization is achieved by glycolysis, methanolysis, or hydrolysis, categorized by
the depolymerization reactant used, such as glycol, methanol or water, respectively.

[00122] As used herein, the term “mol” when referring to PET is the molar amount and is calculated
using the molecular weight of the “PET” unit which is 192.17 g/mol.

[00123] Definition of standard chemistry terms may be found in reference works, including but not
limited to, Carey and Sundberg “Advanced Organic Chemistry 4% Ed.” Vols. A (2000) and B (2001),
Plenum Press, New York.

[00124] As used herein, the term “counter current” means that the solvent flow runs in the opposite
direction.

[00125] As used herein, the term “co-current” means that the solvent flow runs in the same direction.

EXAMPLES
[00126] The following examples are intended to illustrate but not limit the disclosed embodiments.
[00127] Flow rates were the same for all examples: 400 g/min for adsorption cycles, and 40 g/min for
wash and desorption cycles.
Example 1: Adsorption on Silica Gel, Wash and Desorption with Methanol
[00128] A chromatography column was charged with 500 g of silica gel (SiO). Then 2000 g of mother

liquor containing 1.4 wt-% of sodium methoxide was eluted through the adsorbent, after which the mother
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liquor contained only traces of methoxide: 0.01 wt-%. The adsorbent was then washed with 500 g

methanol (99.8% purity), removing dyes as well as of methoxide (1.1 wt-% vs adsorbent, 4.0 wt-% of
total adsorbed methoxide).

[00129] Sodium methoxide desorption was performed by eluting 2000 g of methanol to yield 1.5 wt-%
of methoxide in methanol.

[00130] The whole process was performed at 20°C. It was repeated 11 times on the same silica gel with
final methoxide concentration in methanol at 1.2 wt-%.

[00131] The methoxide solution was concentrated to 10 wt-% by evaporation under vacuum, and used in
a depolymerization of poly(ethylene terephthalate), with a DMT yield of 96%.

Example 2: Adsorption on a Mixture of Sepiolite and Silica Gel, Wash and Desorption with
Methanol

[00132] A chromatography column, charged with a mixture of sepiolite (250 g) and silica gel (250 g),
was eluted with 2000 g of mother liquor containing 1.4 wt-% of sodium methoxide. The resulting mother
liquor did not contain any methoxide (pH 7).

[00133] The adsorbent was washed with 500 g of methanol to yield a solution containing 0.86 wt-% of
methoxide. Desorption was done 3 times: the first one with 250 g methanol gave a solution of 0.86 wt-%
of methoxide; the second one with 100 g methanol, a solution of 1.1 wt-% of methoxide; the third one
with 75 g of methanol, a solution of 0.85 wt-% of methoxide. All was performed at 20°C.

Example 3: Adsorption on a Mixture of Sepiolite and Silica Gel, Wash and Desorption with a
Mixture of Cyclohexane, Mono Ethylene Glycol, and Methanol

[00134] Same as Example 2 except the desorption was performed with a mixture of cyclohexane/mono
ethylene glycol/methanol in a weight ratio of 22/8/70. The resulting solution contained 1.72 wt-% of
methoxide.

Example 4: Adsorption on Basic Alumina, Wash and Desorption with Methanol

[00135] Same as Example 1 except the adsorbent is basic alumina. Sodium methoxide desorption was
performed by eluting 2000 g of methanol to yield 0.9 wt-% of methoxide in methanol.

Example 5: Desorption at Elevated Temperature

[00136] Same as Example 1 except for the desorption temperature. Sodium methoxide desorption was
performed at 55°C by eluting 2000 g of methanol to yield 1.7 wt-% of methoxide in methanol.

Example 6: Adsorbent Recovery

[00137] Silica gel adsorbent used in Example 1 was recovered by washing it at 20°C with 150 g ofa 0.5
wt-% acetic acid aqueous solution, followed by washing, also at 20°C, with 1000 g of deionized water

until pH = "7.5. After drying at 140°C for 24 h, the silica gel was then ready for reuse.
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CLAIMS

‘What is claimed is:

A process for the recovery of an alkoxide from an alkoxide containing mother liquor; the process
comprising:

(1) an adsorption cycle;

(i) awash cycle; and

(ii1) a desorption cycle.

The process of claim 1, wherein the adsorption cycle, wash cycle, and desorption cycle are
performed sequentially.

The process of claim 1, wherein the adsorption cycle, and/or wash cycle and/or desorption cycle
are performed continuously.

The process of any one of claims 1-3, wherein the alkoxide containing mother liquor is obtained
from a process of depolymerizing a polyester to form an organic diacid and a diol.

The process of any one of claims 1-3, wherein the alkoxide containing mother liquor is obtained
from a process of depolymerizing a polyester to form a diester and a diol.

The process of any one of claims 1-3, wherein the alkoxide containing mother liquor is obtained
from a process of depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or
an isophthalate, and mono ethylene glycol (MEG).

The process of any one of claims 1-6, wherein the alkoxide containing mother liquor further
comprises a diol.

The process of claim 7, wherein the diol is mono ethylene glycol (MEG).

The process of any one of claims 1-8, wherein the adsorption cycle comprises contacting the
alkoxide containing mother liquor with an adsorbent, thereby adsorbing the alkoxide.

The process of any one of claims 1-8, wherein the adsorption cycle comprises eluting the alkoxide
containing mother liquor through an adsorbent, thereby adsorbing the alkoxide.

The process of claim 10, wherein the eluting through the adsorbent is performed 1 to 20 times.
The process of claim 10, wherein the eluting through the adsorbent is performed 1 to 10 times.
The process of claim 10, wherein the eluting through the adsorbent is performed 1 to 5 times.
The process of claim 10, wherein the eluting through the adsorbent is performed 1 to 3 times.
The process of claim 10, wherein the eluting through the adsorbent is performed until at least
about 30% of the alkoxide is adsorbed.

The process of claim 10, wherein the eluting through the adsorbent is performed until at least
about 90% of the alkoxide is adsorbed.

The process of claim 10, wherein the eluting through the adsorbent is performed until at least
about 95% of the alkoxide is adsorbed.

The process of claim 10, wherein the eluting through the adsorbent is performed until at least

about 99% of the alkoxide is adsorbed.
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19. The process of any one of claims 9-18, wherein the adsorbent is silica gel, a silicate derivative,

Al>03, polymeric alumina, zeolites, activated carbon, polysulfones, polysulfates,
polycarboxylates, or any combinations thereof.

20. The process of claim 19, wherein the adsorbent is silica gel with pore size between about 10 pm
and about 800 um.

21. The process of claim 19, wherein the adsorbent is silica gel with specific surface arca between

about 20 m?*/g and about 1000 m?%/g.

22. The process of claim 19, wherein the adsorbent is basic alumina, neutral alumina, or acidic
alumina.

23. The process of claim 19, wherein the adsorbent is a mixture of alumina and silica gel.

24. The process of claim 19, wherein the adsorbent is a mixture of zeolites and silica gel.

25. The process of any one of claims 9-24, wherein the wash cycle comprises washing the adsorbent

with a wash solvent, thereby eliminating ester salts, pigments, and dyes adsorbed during the

adsorption cycle.

26. The process of claim 25, wherein the wash cycle is co-current or counter current.

27. The process of claim 26, wherein the wash cycle is counter current.

28. The process of claim 27, wherein the washing is performed 1 to 20 times.

29. The process of claim 27, wherein the washing is performed 1 to 10 times.

30. The process of claim 27, wherein the washing is performed 1 to 5 times.

31 The process of claim 27, wherein the washing is performed 1 to 3 times.

32. The process of claim 27, wherein the washing is performed until at most about 30% of the

alkoxide is desorbed from the adsorbent.

33. The process of claim 27, wherein the washing is performed until at most about 10% of the
alkoxide is desorbed from the adsorbent.

34. The process of claim 27, wherein the washing is performed until at most about 5% of the alkoxide
is desorbed from the adsorbent.

35. The process of claim 27, wherein the washing is performed until at most about 1% of the alkoxide

is desorbed from the adsorbent.

36. The process of any one of claims 25-35, wherein the wash solvent is a polar protic solvent.
37. The process of any one of claims 25-35, wherein the wash solvent is a polar aprotic solvent.
38. The process of any one of claims 25-35, wherein the wash solvent is an apolar aprotic solvent.
39. The process of any one of claims 25-35, wherein the wash solvent is an alcoholic solvent.

40. The process of any one of claims 25-35, wherein the wash solvent is methanol.

41. The process of any one of claims 9-40, wherein the desorption cycle comprises washing the

adsorbent with a desorption solvent, thereby obtaining a mixture comprising the alkoxide and the
desorption solvent.
42. The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and

the desorption solvent is performed 1 to 20 times.
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43. The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and

the desorption solvent is performed 1 to 10 times.

44, The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 5 times.

45. The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 3 times.

46. The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 30% of the alkoxide is desorbed from the
adsorbent.

47. The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 90% of the alkoxide is desorbed from the
adsorbent.

48. The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 95% of the alkoxide is desorbed from the
adsorbent.

49. The process of claim 41, wherein the washing to obtain the mixture comprising the alkoxide and

the desorption solvent is performed until at least about 99% of the alkoxide is desorbed from the

adsorbent.
50. The process of any one of claims 41-49, wherein the desorption solvent is a polar protic solvent.
51 The process of any one of claims 41-49, wherein the desorption solvent is a polar aprotic solvent.
52. The process of any one of claims 41-49, wherein the desorption solvent is an apolar aprotic
solvent.
33. The process of any one of claims 41-49, wherein the desorption solvent is an alcoholic solvent.
54. The process of any one of claims 41-49, wherein the desorption solvent is methanol.
55. The process of any one of claims 41-54, wherein a portion of the desorption solvent in the mixture

comprising the alkoxide and the desorption solvent is subsequently removed.

56. The process of claim 55, wherein the final concentration of the alkoxide in the desorption solvent
is between about 0.1 wt-% to about 100 wt-%.

57. The process of claim 56, wherein the alkoxide in the desorption solvent is re-used in a process of
depolymerizing a polyester to form an organic diacid and a diol.

58. The process of claim 56, wherein the alkoxide in the desorption solvent is re-used in a process of
depolymerizing a polyester to form a diester and a diol.

59. The process of claim 56, wherein the alkoxide in the desorption solvent is re-used in a process of
depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or an isophthalate,
and mono ethylene glycol (MEG).

60. The process of any one of claims 1-59, wherein the alkoxide is an alkali metal alkoxide, an
alkaline carth metal alkoxide, a metal alkoxide, an ammonium alkoxide, or any combinations

thereof.
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61. The process of any one of claims 1-60, wherein the alkoxide is sodium methoxide, sodium

glycoxide, potassium ethoxide, aluminum tri-n-propoxide, tetrabutylammonium methoxide, or

any combinations thereof.

62. The process of any one of claims 1-61, wherein the alkoxide is sodium methoxide.

63. The process of any one of claims 1-61, wherein the alkoxide is sodium glycoxide.

64. The process of any one of claims 1-63, wherein the process further comprises (iv) a regeneration
cycle.

65. The process of claim 64, wherein the regeneration cycle comprises washing the adsorbent with an

acid, thereby regenerating the adsorbent.

66. The process of claim 65, wherein the washing is performed 1 to 20 times.

67. The process of claim 65, wherein the washing is performed 1 to 10 times.

68. The process of claim 65, wherein the washing is performed 1 to 5 times.

69. The process of claim 65, wherein the washing is performed 1 to 3 times.

70. The process of any one of claims 65-69, wherein the acid is acetic acid, formic acid, hydrochloric

acid, sulfuric acid, phosphoric acid, or any combinations thereof.

71. The process of any one of claims 65-70, wherein the acid is acetic acid.
72. The process of any one of claims 65-70, wherein the acid is formic acid.
73. The process of any one of claims 65-72, wherein one regeneration cycle is performed for every 50

(1) adsorption cycle/(ii) wash cycle/(iii1) desorption cycle.

74. The process of any one of claims 65-72, wherein one regeneration cycle is performed for every 20
(1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle.

75. The process of any one of claims 65-72, wherein one regeneration cycle is performed for every 10
(1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle.

76. The process of any one of claims 65-72, wherein one regeneration cycle is performed for every 5
(1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle.

77. A process for purifying a diol mother liquor; the process comprising:
(1) an adsorption cycle;
(i) awash cycle; and
(ii1) a desorption cycle.

78. The process of claim 77, wherein the diol is mono cthylene glycol (MEG).

79. The process of claim 77 or 78, wherein the adsorption cycle, wash cycle, and desorption cycle are
performed sequentially.
80. The process of claim 77 or 78, wherein the adsorption cycle and/or wash cycle and/or desorption

cycle are performed continuously.

81. The process of any one of claims 77-80, wherein the diol mother liquor is obtained from a process
of depolymerizing a polyester to form an organic diacid and a diol.

82. The process of any one of claims 77-80, wherein the diol mother liquor is obtained from a process

of depolymerizing a polyester to form a diester and a diol.
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The process of any one of claims 77-80, wherein the diol mother liquor is obtained from a process
of depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or an
isophthalate, and mono ethylene glycol (MEG).

The process of any one of claims 77-83, wherein the diol mother liquor further comprises an
alkoxide.

The process of claim 84, wherein the adsorption cycle comprises contacting the diol mother liquor
through an adsorbent, thereby adsorbing the alkoxide.

The process of claim 84, wherein the adsorption cycle comprises eluting the diol mother liquor
through an adsorbent, thereby adsorbing the alkoxide.

The process of claim 86, wherein the eluting through the adsorbent is performed 1 to 20 times.
The process of claim 86, wherein the eluting through the adsorbent is performed 1 to 10 times.
The process of claim 86, wherein the eluting through the adsorbent is performed 1 to 5 times.
The process of claim 86, wherein the eluting through the adsorbent is performed 1 to 3 times.
The process of claim 86, wherein the eluting through the adsorbent is performed until at least
about 30% of the alkoxide is adsorbed.

The process of claim 86, wherein the eluting through the adsorbent is performed until at least
about 90% of the alkoxide is adsorbed.

The process of claim 86, wherein the eluting through the adsorbent is performed until at least
about 95% of the alkoxide is adsorbed.

The process of claim 86, wherein the eluting through the adsorbent is performed until at least
about 99% of the alkoxide is adsorbed.

The process of any one of claims 85-94, wherein the adsorbent is silica gel, a silicate derivative,
Al>03, polymeric alumina, zeolites, activated carbon, polysulfones, polysulfates,
polycarboxylates, or any combinations thereof.

The process of claim 95, wherein the adsorbent is silica gel with pore size between about 10 pm
and about 800 um.

The process of claim 95, wherein the adsorbent is silica gel with specific surface area between
about 20 m?*/g and about 1000 m?%/g.

The process of claim 95, wherein the adsorbent is basic alumina, neutral alumina, or acidic
alumina.

The process of claim 95, wherein the adsorbent is a mixture of alumina and silica gel.

The process of claim 95, wherein the adsorbent is a mixture of zeolites and silica gel.

The process of any one of claims 85-100, wherein the wash cycle comprises washing the
adsorbent with a wash solvent, thereby eliminating ester salts, pigments, and dyes adsorbed
during the adsorption cycle.

The process of claim 101, wherein the wash cycle is co-current or counter current.

The process of claim 101 or 102, wherein the wash cycle is counter current.

The process of any one of claims 101-103, wherein the washing is performed 1 to 20 times.
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The process of any one of claims 101-103, wherein the washing is performed 1 to 10 times.

The process of any one of claims 101-103, wherein the washing is performed 1 to 5 times.

The process of any one of claims 101-103, wherein the washing is performed 1 to 3 times.

The process of any one of claims 101-103, wherein the washing is performed until at most about
30% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 101-103, wherein the washing is performed until at most about
10% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 101-103, wherein the washing is performed until at most about
5% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 101-103, wherein the washing is performed until at most about
1% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 101-111, wherein the wash solvent is a polar protic solvent.

The process of any one of claims 101-111, wherein the wash solvent is a polar aprotic solvent.
The process of any one of claims 101-111, wherein the wash solvent is an apolar aprotic solvent.
The process of any one of claims 101-111, wherein the wash solvent is an alcoholic solvent.

The process of any one of claims 101-111, wherein the wash solvent is methanol.

The process of any one of claims 85-116, wherein the desorption cycle comprises washing the
adsorbent with a desorption solvent, thereby obtaining a mixture comprising the alkoxide and the
desorption solvent.

The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 20 times.

The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 10 times.

The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 5 times.

The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 3 times.

The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 30% of the alkoxide is desorbed from the
adsorbent.

The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 90% of the alkoxide is desorbed from the
adsorbent.

The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 95% of the alkoxide is desorbed from the

adsorbent.
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The process of claim 117, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 99% of the alkoxide is desorbed from the
adsorbent.

The process of any one of claims 117-125, wherein the desorption solvent is a polar protic
solvent.

The process of any one of claims 117-125, wherein the desorption solvent is a polar aprotic
solvent.

The process of any one of claims 117-125, wherein the desorption solvent is an apolar aprotic
solvent.

The process of any one of claims 117-125, wherein the desorption solvent is an alcoholic solvent.
The process of any one of claims 117-125, wherein the desorption solvent is methanol.

The process of any one of claims 117-130, wherein a portion of the desorption solvent in the
mixture comprising the alkoxide and the desorption solvent is subsequently removed.

The process of claim 131, wherein the final concentration of the alkoxide in the desorption
solvent is between about 0.1 wt-% to about 100 wt-%.

The process of claim 132, wherein the alkoxide in the desorption solvent is re-used in a process of
depolymerizing a polyester to form an organic diacid and a diol.

The process of claim 132, wherein the alkoxide in the desorption solvent is re-used in a process of
depolymerizing a polyester to form a diester and a diol.

The process of claim 132, wherein the alkoxide in the desorption solvent is re-used in a process of
depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or an isophthalate
and mono ethylene glycol (MEG).

The process of any one of claims 85-135, wherein the alkoxide is an alkali metal alkoxide, an
alkaline earth metal alkoxide, a metal alkoxide, an ammonium alkoxide, or any combinations
thereof.

The process of any one of claims 85-136, wherein the alkoxide is sodium methoxide, sodium
glycoxide, potassium ethoxide, aluminum tri-n-propoxide, tetrabutylammonium methoxide, or
any combinations thereof.

The process of any one of claims 85-137, wherein the alkoxide is sodium methoxide.

The process of any one of claims 85-137, wherein the alkoxide is sodium glycoxide.

The process of any one of claims 85-139, wherein the process further comprises (iv) a
regeneration cycle.

The process of claim 140, wherein the regeneration cycle comprises washing the adsorbent with
an acid, thereby regenerating the adsorbent.

The process of claim 141, wherein the washing is performed 1 to 20 times.

The process of claim 141, wherein the washing is performed 1 to 10 times.

The process of claim 141, wherein the washing is performed 1 to 5 times.

The process of claim 141, wherein the washing is performed 1 to 3 times.
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146.  The process of any one of claims 141-145, wherein the acid is acetic acid, formic acid,

hydrochloric acid, sulfuric acid, phosphoric acid, or any combinations thereof.

147.  The process of any one of claims 141-146, wherein the acid is acetic acid.

148.  The process of any one of claims 141-146, wherein the acid is formic acid.

149.  The process of any one of claims 141-148, wherein one regeneration cycle is performed for every
50 (1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle.

150.  The process of any one of claims 141-148, wherein one regeneration cycle is performed for every
20 (1) adsorption cycle/(i1) wash cycle /(ii1) desorption cycle.

151.  The process of any one of claims 141-148, wherein one regeneration cycle is performed for every
10 (1) adsorption cycle/(ii) wash cycle /(ii1) desorption cycle.

152.  The process of any one of claims 141-148, wherein one regeneration cycle is performed for every
5 (1) adsorption cycle/(ii) wash cycle /(iii) desorption cycle.

153. A process for depolymerizing a polyester; the process comprising admixing the polyester with a
mixture comprising an alkoxide; wherein the alkoxide is recovered from an alkoxide containing
mother liquor using a process comprising:

(1) an adsorption cycle;
(i) awash cycle; and
(iii) a desorption cycle.

154.  The process of claim 153, wherein the process for depolymerizing the polyester results in the
formation of an organic diacid and a diol.

155.  The process of claim 154, wherein the process for depolymerizing the polyester results in the
formation of a diester and a diol.

156.  The process of any one of claims 153-155, wherein the polyester is polyethylene terephthalate
(PET).

157.  The process of claim 156, wherein the process for depolymerizing polyethylene terephthalate
(PET) results in the formation of a terephthalate and/or isophthalate, and mono ethylene glycol
(MEG).

158.  The process of claims 153-157, wherein the mixture comprising an alkoxide further comprises a
solvent.

159.  The process of claim 158, wherein the solvent is methanol, ethanol, n-propanol, isopropanol, t-
butanol, ethylene glycol, glycerol, cyclohexane-1,4-dimethanol, phenol, benzyl alcohol, or any
combinations thereof.

160.  The process of claim 158 or 159, wherein the solvent is methanol.

161.  The process of any one of claims 153-160, wherein the adsorption cycle, wash cycle, and
desorption cycle are performed sequentially.

162.  The process of any one of claims 153-160, wherein the adsorption cycle and/or wash cycle and/or

desorption cycle are performed continuously.
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163.  The process of any one of claims 153-162, wherein the alkoxide containing mother liquor is

obtained from a process of depolymerizing a polyester to form an organic diacid and a diol.

164.  The process of any one of claims 153-162, wherein the alkoxide containing mother liquor is
obtained from a process of depolymerizing a polyester to form a diester and a diol.

165.  The process of any one of claims 153-162, wherein the alkoxide containing mother liquor is
obtained from a process of depolymerizing polyethylene terephthalate (PET) to form a
terephthalate and/or isophthalate, and mono ethylene glycol (MEG).

166.  The process of any one of claims 153-165, wherein the alkoxide containing mother liquor further
comprises a diol.

167.  The process of any one of claims 153-166, wherein the alkoxide containing mother liquor further
comprises mono cthylene glycol (MEG).

168.  The process of any one of claims 153-167, wherein the adsorption cycle comprises contacting the
alkoxide containing mother liquor through an adsorbent, thereby adsorbing the alkoxide.

169.  The process of any one of claims 153-167, wherein the adsorption cycle comprises eluting the
alkoxide containing mother liquor through an adsorbent, thereby adsorbing the alkoxide.

170.  The process of claim 169, wherein the eluting through the adsorbent is performed 1 to 20 times.

171.  The process of claim 169, wherein the eluting through the adsorbent is performed 1 to 10 times.

172.  The process of claim 169, wherein the cluting through the adsorbent is performed 1 to 5 times.

173.  The process of claim 169, wherein the eluting through the adsorbent is performed 1 to 3 times.

174.  The process of claim 169, wherein the eluting through the adsorbent is performed until at least
about 30% of the alkoxide is adsorbed.

175.  The process of claim 169, wherein the eluting through the adsorbent is performed until at least
about 90% of the alkoxide is adsorbed.

176.  The process of claim 169, wherein the eluting through the adsorbent is performed until at least
about 95% of the alkoxide is adsorbed.

177.  The process of claim 169, wherein the eluting through the adsorbent is performed until at least
about 99% of the alkoxide is adsorbed.

178.  The process of any one of claims 168-177, wherein the adsorbent is silica gel, a silicate
derivative, Al»Os, polymeric alumina, zeolites, activated carbon, polysulfones, polysulfates,
polycarboxylates, or any combinations thereof.

179.  The process of claim 178, wherein the adsorbent is silica gel with pore size between about 10 pm
and about 800 um.

180.  The process of claim 178, wherein the adsorbent is silica gel with specific surface area between
about 20 m?%/g and about 1000 m?%/g.

181.  The process of claim 178, wherein the adsorbent is basic alumina, neutral alumina, or acidic
alumina.

182.  The process of claim 178, wherein the adsorbent is a mixture of alumina and silica gel.

183.  The process of claim 178, wherein the adsorbent is a mixture of zeolites and silica gel.
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The process of any one of claims 168-183, wherein the wash cycle comprises washing the
adsorbent with a wash solvent, thereby eliminating ester salts, pigments, and dyes adsorbed
during the adsorption cycle.

The process of claim 184, wherein the wash cycle is co-current or counter current.

The process of claim 184 or 185, wherein the wash cycle is counter current.

The process of any one of claims 184-186, wherein the washing is performed 1 to 20 times.

The process of any one of claims 184-186, wherein the washing is performed 1 to 10 times.

The process of any one of claims 184-186, wherein the washing is performed 1 to 5 times.

The process of any one of claims 184-186, wherein the washing is performed 1 to 3 times.

The process of any one of claims 184-186, wherein the washing is performed until at most about
30% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 184-186, wherein the washing is performed until at most about
10% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 184-186, wherein the washing is performed until at most about
5% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 184-186, wherein the washing is performed until at most about
1% of the alkoxide is desorbed from the adsorbent.

The process of any one of claims 184-194, wherein the wash solvent is a polar protic solvent.

The process of any one of claims 184-194, wherein the wash solvent is a polar aprotic solvent.
The process of any one of claims 184-194, wherein the wash solvent is an apolar aprotic solvent.
The process of any one of claims 184-194, wherein the wash solvent is an alcoholic solvent.

The process of any one of claims 184-194, wherein the wash solvent is methanol.

The process of any one of claims 168-199, wherein the desorption cycle comprises washing the
adsorbent with a desorption solvent, thereby obtaining a mixture comprising the alkoxide and the
desorption solvent.

The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 20 times.

The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 10 times.

The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 5 times.

The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed 1 to 3 times.

The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 30% of the alkoxide is desorbed from the

adsorbent.
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The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 90% of the alkoxide is desorbed from the
adsorbent.

The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 95% of the alkoxide is desorbed from the
adsorbent.

The process of claim 200, wherein the washing to obtain the mixture comprising the alkoxide and
the desorption solvent is performed until at least about 99% of the alkoxide is desorbed from the
adsorbent.

The process of any one of claims 200-208, wherein the desorption solvent is a polar protic
solvent.

The process of any one of claims 200-208, wherein the desorption solvent is a polar aprotic
solvent.

The process of any one of claims 200-208, wherein the desorption solvent is an apolar aprotic
solvent.

The process of any one of claims 200-208, wherein the desorption solvent is an alcoholic solvent.
The process of any one of claims 200-208, wherein the desorption solvent is methanol.

The process of any one of claims 200-213, wherein a portion of the desorption solvent in the
mixture comprising the alkoxide and the desorption solvent is subsequently removed.

The process of claim 214, wherein the final concentration of the alkoxide in the desorption
solvent is between about 0.1 wt-% to about 100 wt-%.

The process of claim 215, wherein the alkoxide in the desorption solvent is further re-used in a
process of depolymerizing a polyester to form an organic diacid and a diol.

The process of claim 215, wherein the alkoxide in the desorption solvent is further re-used in a
process of depolymerizing a polyester to form a diester and a diol.

The process of claim 215, wherein the alkoxide in the desorption solvent is further re-used in a
process of depolymerizing polyethylene terephthalate (PET) to form a terephthalate and/or an
isophthalate, and mono ethylene glycol (MEG).

The process of any one of claims 153-218, wherein the alkoxide is alkali metal alkoxide, an
alkaline earth metal alkoxide, a metal alkoxide, an ammonium alkoxide, or any combinations
thereof.

The process of any one of claims 153-219, wherein the alkoxide is sodium methoxide, sodium
glycoxide, potassium ethoxide, aluminum tri-n-propoxide, tetrabutylammonium methoxide, or
any combinations thereof.

The process of any one of claims 153-220, wherein the alkoxide is sodium methoxide.

The process of any one of claims 153-220, wherein the alkoxide is sodium glycoxide.

The process of any one of claims 168-222, wherein the process further comprises (iv) a

regeneration cycle.
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The process of claim 223, wherein the regeneration cycle comprises washing the adsorbent with
an acid, thereby regenerating the adsorbent.

The process of claim 224, wherein the washing is performed 1 to 20 times.

The process of claim 224, wherein the washing is performed 1 to 10 times.

The process of claim 224, wherein the washing is performed 1 to 5 times.

The process of claim 224, wherein the washing is performed 1 to 3 times.

The process of any one of claims 224-228, wherein the acid is acetic acid, formic acid,
hydrochloric acid, sulfuric acid, phosphoric acid, or any combinations thereof.

The process of any one of claims 224-229, wherein the acid is acetic acid.

The process of any one of claims 224-229, wherein the acid is formic acid.

The process of any one of claims 224-231, wherein one regeneration cycle is performed for every
50 (1) adsorption cycle/(ii1) wash cycle/(iii) desorption cycle.

The process of any one of claims 224-23 1, wherein one regeneration cycle is performed for every
20 (1) adsorption cycle/(i1) wash cycle/(iii) desorption cycle.

The process of any one of claims 224-231, wherein one regeneration cycle is performed for every
10 (1) adsorption cycle/(ii) wash cycle/(iii) desorption cycle.

The process of any one of claims 224-231, wherein one regeneration cycle is performed for every

5 (i) adsorption cycle/(ii) wash cycle/(iii) desorption cycle.
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