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DESCRIPTION

Description

Technical Field

[0001] The invention relates to a process for refining propylene glycol, in particular relates to a
process for refining bio-based propylene glycol comprising impurities having boiling points
close to that of propylene glycol, such as butanediol, pentanediol.

Background Art

[0002] In recent years, technologies for production of propylene glycol from raw materials of
biomass have developed rapidly because of the uncertainty of oil prices and people's attention
to sustainable development. However, by-products different from those in the petroleum routes
to produce propylene glycol, for example, impurities having boiling points very close to that of
propylene glycol, such as butanediol, pentanediol, hexanediol, propylene carbonate, are
produced during the production of propylene glycol in biomass routes due to differences in
synthetic routes. A traditional method for purification of liquid-phase compounds is a
rectification process for separation by using different boiling points of substances. However, the
boiling points of these impurities are close to that of propylene glycol, for example, impurities
including butanediol, pentanediol,hexanediol, propylene carbonate which have similar physical
properties to propylene glycol and boiling points very close to that of propylene glycol.
Therefore, separation of propylene glycol from these impurities having very close boiling points
by a direct rectification method would lead to a low distillation yield of propylene glycol and high
energy consumption.

[0003] US4935102, US5423955 both describe technologies of separating propylene glycol
from butanediol by using different azeotropic solvents. An azeotropic solvent has an azeotropic
point with propylene glycol. Generally, the temperature of an azeotropic point is apparently
lower than the boiling point of propylene glycol. Thus, a distinct temperature difference is
produced between the boiling point of an azeotrope of propylene glycol and an azeotropic
solvent and the boiling point of impurities such as butanediol. The separation of propylene
glycol and butanediol can be achieved economically by means of rectification.

[0004] The process of producing propylene glycol in biomass routes will produce impurities
other than butanediol, such as pentanediol, hexanediol, propylene carbonate and the like, the
boiling points of these impurities being very close to that of propylene glycol. However, the
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above-mentioned literatures only describe the effects of separation of propylene glycol from
butanediol by using an azeotropic solvent, without mentioning the effects of separation of
propylene glycol from other impurities having boiling points close to that of propylene glycol
such as pentanediol, hexanediol, propylene carbonate and the like after the use of the
azeotropic solvent.

Contents of the invention

[0005] The invention provides a process for refining bio-based propylene glycol, wherein
impurities having boiling points close to that of propylene glycol are separated. The process
can increase the purity of said propylene glycol to 99.50% or more under the condition of a
high recovery rate of propylene glycol of 80% or more, preferably 85% or more.

[0006] Said bio-based propylene glycol refers to propylene glycol produced from the raw
material of biomass. It comprises, but not limited to, propylene glycol, butanediol, pentanediol,
hexanediol and optional propylene carbonate. Here said propylene glycol is preferably 1,2-
propylene glycol; said butanediol is preferably 1,2-butanediol, said pentanediol is preferably
1,2-pentanediol, and said hexanediol is preferably 1,2-hexanediol.

[0007] In the process of the invention, one, two or more of Cs-Cyy oleophilic alcohol
compounds, and C4-Co oleophilic ketone compounds are subjected to azeotropism as an

azeotropic solvent together with the bio-based propylene glycol to obtain an azeotrope
containing propylene glycol, then water is added to dissolve the propylene glycol in the
azeotrope, the water-insoluble azeotropic solvent is separated from the propylene glycol
aqueous solution, and propylene glycol is obtained from dehydration and refining of the
resulting propylene glycol aqueous solution; wherein the C5-Coq oleophilic alcohol compounds
are selected from aliphatic alcohols and C4-Cyq oleophilic ketones are selected from aliphatic

ketones or alicyclic ketones.

[0008] In one embodiment of the invention, the C5-Cyg oleophilic alcohol compounds are
preferably Cg-C45 oleophilic alcohol compounds, more preferably C7;-C4, oleophilic alcohol
compounds, and particularly preferably C;-C4g oleophilic alcohol compounds. For example,

examples of the oleophilic alcohol compounds are pentanol and its isomers, hexanol and its
isomers, heptanol and its isomers, octanol and its isomers, nonanol and its isomers, decanol
and its isomers, undecanol and its isomers, and lauryl alcohol and its isomers. Especially
preferably, said oleophilic alcohol compounds are heptanol, n-heptanol, 2-heptanol, octanol, n-
octanol, isooctanol, sec-octanol, nonanol, n-nonanol, isononanol, decanol, n-decanol and
isodecanol.

[0009] In another embodiment of the invention, the C4-Cyq oleophilic ketone compounds are

preferably Cs-Cq5 oleophilic ketone compounds, more preferably Cg-C4o oleophilic ketone
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compounds, particularly preferably Cg-C4q oleophilic ketone compounds. Especially preferably,

the ketones are cyclohexanone, heptanone, 4-heptanone, diisobutyl ketone, isophorone,
nonanone and 2-nonanone.

[0010] The biomass according to the invention preferably refers to edible first generation
biomass including corn, sugarcane, etc., and non-food second generation biomass of
agricultural and forestry wastes including straw, timber, bagasse, etc.. Preferably, the bio-
based propylene glycol of the invention comprises, but not limited to, propylene glycol
(preferably 1,2-propylene glycol), butanediol (preferably 1,2-butanediol), pentanediol
(preferably 1,2-pentanediol), hexanediol (preferably 1,2-hexanediol) and propylene carbonate.
More preferably, said bio-based propylene glycol comprises, but not limited to:

1-100 wt.% of propylene glycol (excluding end point of 100 wt.% ), preferably 1-99 wt.% of
propylene glycol, more preferably 5-99 wt.% of propylene glycol and particularly preferably 10-
95 wt.% of propylene glycol, wherein the propylene glycol is preferably 1,2-propylene glycol;

0-95 wt.%, preferably 0-70 wt.%, more preferably 0-50 wt.%, and particularly preferably 0-30
wt.% of butanediol (preferably 1,2-butanediol, excluding end point of 0);

0-95 wt.%, preferably 0-50 wt.%, more preferably 0-10 wt.%, and particularly preferably 0-1
wt.% pentanediol (preferably 1,2-pentanediol, excluding end point of 0);

0-95 wt.%, preferably 0-50 wt.%, more preferably 0-10 wt.%, and particularly preferably 0-1
wt.% of hexanediol (preferably 1,2-hexanediol, excluding end point of 0), and;

0-95 wt.%, preferably 0-50 wt.%, more preferably 0-10 wt.%, and particularly preferably 0-1
wt.% of propylene carbonate.

[0011] Said bio-based propylene glycol further optionally comprises:
0-95 wt.%, preferably 0-50 wt.% of ethylene glycol, and/or;

0-50 wt.%, preferably 0-10 wt.% of 2,3-butanediol.

[0012] In the process of the invention, the azeotropic solvent forms an azeotrope by
azeotropism with propylene glycol. There is a distinct temperature difference between the
boiling point of the azeotrope and that of impurities such as butanediol, pentanediol,
hexanediol and propylene carbonate and other impurities having boiling points close to that of
propylene glycol. Therefore, propylene glycol can be economically purified, for example, by a
rectification process.

[0013] The azeotropic solvent can be separated from an aqueous solution containing
propylene glycol by an extraction process after mixing the azeotrope with water. Said aqueous
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solution containing propylene glycol is refined after dehydration to obtain propylene glycol.

Description of Figures

[0014]

Fig. 1 is a flowchart of azeotropically refining process of the bio-based propylene glycol of the
invention.

Fig. 2 is a flowchart of traditional rectification process of bio-based propylene glycol.

Mode of carrying out the invention

[0015] In combination with Fig. 1, the refining process of the invention is described as follows:
A mixed polyol feed and an azeotropic solvent feed are mixed before entering the azeotropic
column, where the azeotropic column is a rectification tower. The weight ratio of the azeotropic
solvent feed to propylene glycol of the mixed polyol feed is 0.1:1-20:1, preferably 0.2:1-20:1
and more preferably 0.5:1-20:1. The operating pressure of the azeotropic column is 1 kPa
(absolute) - 101 kPa (absolute), and the weight ratio of the reflux material to the extracted
material in the azeotropic column (i.e., reflux ratio) is 0.1:1-15:1. Therein, most of the
propylene glycol and a small amount of other impurities in the mixed polyol feed are extracted
from the top of the azeotropic column together with the azeotropic solvent (i.e., stream 1) and
enter a Distillate decanter. The heavy impurities including, but not limited to, butanediol,
pentanediol, hexanediol and optional propylene carbonate, and a small amount of azeotropic
solvent are extracted from the azeotropic column bottom (i.e., stream 8) and enter the
evaporator.

[0016] Steam 1 and fresh water and optional recycled water (i.e., stream 4) are mixed and
stratified in the Distillate decanter. An azeotropic solvent layer (i.e., stream 2) is recycled to the
azeotropic column, while the water layer (i.e., stream 3) enters a Water removal column for
azeotropic column distillate.

[0017] In the Water removal column for azeotropic column distillate, the water in stream 3 is
extracted from the top of the tower (i.e., stream 4) and recycled to the Distillate decanter. The
crude propylene glycol extracted from the bottom of the tower (i.e., stream 5) enters a MPG
light removal column.

[0018] After separation of most of the light impurities in the crude propylene glycol (i.e., stream
5) in the MPG light removal column, the crude propylene glycol is extracted from the bottom of
the MPG light removal column (i.e., stream 6) and enters the MPG refinery column. Most of the
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light impurities are extracted from the top of the MPG light removal column.

[0019] After removal of the light components, heavy components and residual light
components in the crude propylene glycol (i.e., stream 6) are separated in the MPG refinery
column. The propylene glycol is extracted from the side line; the residual light components are
extracted from the top of the MPG refinery column; the heavy components (i.e., stream 14) are
recycled, and mixed with the mixed polyol feed, and then enter the azeotropic column.

[0020] The materials in the bottom of the azeotropic column (i.e., stream 8) enter the
evaporator, wherein the heavy impurities having extremely high boiling points are separated
from the bottom of the evaporator and discharged from the system (i.e., stream 9).

[0021] Stream 10 comprising, but not limited to, an azeotropic solvent, butanediol, pentanediol,
hexanediol and optional propylene carbonate enters a Bottom decanter. Then it is mixed with
fresh water and optional recycled water (i.e., stream 13) and then stratified. Therein, the
azeotropic solvent layer (i.e., stream 11) is recycled to the azeotropic column while the water
layer (i.e., stream 12) comprising, but not limited to, water, butanediol, pentanediol, hexanediol
and optional propylene carbonate enters a Water removal column for azeotropic column
bottom for dehydration.

[0022] The water in the water layer (i.e., stream 12) of the Bottom decanter is separated in the
Water removal column for azeotropic column bottom, extracted from the top of the tower (i.e.,
stream 13) and then recycled to the Bottom decanter. Impurities comprising, but not limited to,
butanediol, pentanediol and hexanediol and optional propylene carbonate are extracted from
the bottom of the Water removal column for azeotropic column bottom and discharged from
the system.

[0023] The technology of the invention can separate the propylene glycol in the bio-based
propylene glycol from the impurities comprising, but not limited to, butanediol, pentanediol ,
hexanediol and optional propylene carbonate under the condition of a high recovery rate of
propylene glycol of 80% or more, preferably 85% or more. In the meanwhile, the purity of
propylene glycol is improved to 99.50% or more. Hence, the problem that the separation from
butanediol, pentanediol, hexanediol and optional propylene carbonate cannot be
simultaneously achieved in the existing technology of purification of bio-based propylene glycol
is solved.

Examples

[0024] The present invention is further described by the following examples. However, the
present invention is not limited thereto.

Example 1
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[0025] According to the flowchart illustrated in Fig.1, the mixed polyol feed was the material
obtained from the dehydration and the removal of the light components of the mixed product
produced from the raw material of biomass. The material was composed of, in percentage by
weight, 55.65% of 1,2-propylene glycol, 24.32% of ethylene glycol, 15.24% of 1,2-butanediol,
3.07% of 2,3-butanediol, 0.2% of 1,2-pentanediol, 0.2% of 1,2-hexanediol, 0.1% of propylene
carbonate and 1.22% of other light and heavy components.

[0026] The mixed polyol feed and the fresh azeotropic solvent isooctanol were mixed and

entered the 45 theoretical plate of the azeotropic column. The weight ratio of the azeotropic
solvent (including fresh azeotropic solvent and recycled azeotropic solvent stream 2 and
stream 11) to propylene glycol in the mixed polyol feed was 3.6:1. There were altogether 90
theoretical plates in the azeotropic column. The recycled azeotropic solvent stream 2 from the
tower top and the recycled azeotropic solvent stream 11 from the tower bottom entered the

azeotropic column from the 40" theoretical plate of the azeotropic column respectively. The
operating pressure of the azeotropic column was 50 kPa (absolute), and the reflux ratio was
2:1. Stream 1 from the tower top separated by the azeotropic column was composed of an
azeotropic solvent, 1,2-propylene glycol, ethylene glycol, 1,2-butanediol, 2,3-butanediol, 1,2-
pentanediol, 1,2-hexanediol, propylene carbonate and other light components, respectively in
percentage by weight of 69.56%, 19.75%, 8.63%, 0.02%, 0.93%, 0%, 0%, 0%, 1.11%.

[0027] Stream 9 of heavy components having a high boiling point was separated from stream
8 by an evaporator.

[0028] Stream 10 and stream 13 from the top of the Water removal column for azeotropic
column bottom entered the Bottom decanter. The stratified azeotropic solvent layer (i.e.,
stream 11) which was a recycled azeotropic solvent was recycled to the azeotropic column; the
water layer (i.e., stream 12) which was a mixture of alcohol and water entered the Water
removal column for azeotropic column bottom for dehydration and the water (i.e., stream 13)
was recycled to the Bottom decanter.

[0029] Stream 1 from the top of the azeotropic column together with stream 4 from the top of
the Water removal column for azeotropic column distillate entered the Distillate decanter. After
separation by the phase separator, the water layer stream (i.e., stream 3) entered the Water
removal column for azeotropic column distillate for dehydration. After dehydration, stream 5

from the bottom of the tower entered the 60" theoretical plate of the MPG light removal
column. The MPG light removal column had a total of 90 theoretical plates with a reflux ratio of
80:1 and operating pressure of 10 kPa (absolute). The crude propylene glycol (stream 6) was

extracted from the 501 theoretical plate of the MPG light removal column and entered the
MPG refinery column. The MPG refinery column had a total of 90 theoretical plates with a
reflux ratio of 10:1 and an operating pressure of 10 kPa (absolute). The propylene glycol

product was extracted from the 10! theoretical plate of the MPG refinery column. By analyzing
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via the method of the national standard GB29216-2012 and ASTM E202 of the USA
respectively, the purity of the refined propylene glycol in percentage by weight was 99.61%,
and the total rectification yield of propylene glycol was 89.2%.

Example 2

[0030] According to the flowchart illustrated in Fig.1, the mixed polyol feed was the material
obtained from the dehydration and the removal of the light components of the mixed product
produced from the raw material of biomass in Example 1.

[0031] The mixed polyol feed and the fresh azeotropic solvent n-nonanol were mixed and

entered the 45" theoretical plate of the azeotropic column. The weight ratio of the azeotropic
solvent (including fresh azeotropic solvent and recycled azeotropic solvent stream 2 and
stream 11) to propylene glycol in the mixed polyol feed was 0.8:1. There were altogether 90
theoretical plates in the azeotropic column. The recycled azeotropic solvent stream 2 from the
tower top and the recycled azeotropic solvent stream 11 from the tower bottom entered the

azeotropic column from the 40t theoretical plate of the azeotropic column respectively. The
operating pressure of the azeotropic column was 5 kPa (absolute), and the reflux ratio was 2:1.
Stream 1 from the tower top separated by the azeotropic column was composed of an
azeotropic solvent, 1,2-propylene glycol, ethylene glycol, 1,2-butanediol, 2,3-butanediol, 1,2-
pentanediol, 1,2-hexanediol, propylene carbonate and other light components, respectively in
percentage by weight of 33.20%, 49.66%, 13.76%, 0.54%, 1.52%, 0%, 0%, 0%, 1.32%.

[0032] Stream 9 of heavy components having a high boiling point was separated from stream
8 by an evaporator.

[0033] Stream 10 and stream 13 from the top of the Water removal column for azeotropic
column bottom entered the Bottom decanter. The stratified azeotropic solvent layer (i.e.,
stream 11) which was a recycled azeotropic solvent was recycled to the azeotropic column; the
water layer (i.e., stream 12) which was a mixture of alcohol and water entered the Water
removal column for azeotropic column bottom for dehydration and the water (i.e., stream 13)
was recycled to the Bottom decanter.

[0034] Stream 1 from the top of the azeotropic column together with stream 4 from the top of
the Water removal column for azeotropic column distillate entered the Distillate decanter. After
separation by the phase separator, the water layer stream (i.e., stream 3) entered the Water
removal column for azeotropic column distillate for dehydration. After dehydration, stream 5

from the bottom of the tower entered the 60" theoretical plate of the MPG light removal
column. The MPG light removal column had a total of 90 theoretical plates with a reflux ratio of
80:1 and operating pressure of 10 kPa (absolute). The crude propylene glycol (stream 6) was

extracted from the 50t theoretical plate of the MPG light removal column and entered the
MPG refinery column. The MPG refinery column had a total of 90 theoretical plates with a
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reflux ratio of 10:1 and an operating pressure of 10 kPa (absolute). The propylene glycol

product was extracted from the 10! theoretical plate of the MPG refinery column. By analyzing
via the method of the national standard GB29216-2012 and ASTM E202 of the USA
respectively, the purity of the refined propylene glycol in percentage by weight was 99.64%,
and the total rectification yield of propylene glycol was 85.5%.

Example 3

[0035] According to the flowchart illustrated in Fig.1, the mixed polyol feed was the material
obtained from the dehydration and the removal of the light components of the mixed product
produced from the raw material of biomass in Example 1.

[0036] The mixed polyol feed and the fresh azeotropic solvent 2-nonanone were mixed and

entered the 45" theoretical plate of the azeotropic column. The weight ratio of the azeotropic
solvent (including fresh azeotropic solvent and recycled azeotropic solvent stream 2 and
stream 11) to propylene glycol in the mixed polyol feed was 3.5:1. There were altogether 90
theoretical plates in the azeotropic column. The recycled azeotropic solvent stream 2 from the
tower top and the recycled azeotropic solvent stream 11 from the tower bottom entered the

azeotropic column from the 40t theoretical plate of the azeotropic column respectively. The
operating pressure of the azeotropic column was 70 kPa (absolute), and the reflux ratio was
2.5:1. Stream 1 from the tower top separated by the azeotropic column was composed of an
azeotropic solvent, 1,2-propylene glycol, ethylene glycol, 1,2-butanediol, 2,3-butanediol, 1,2-
pentanediol, 1,2-hexanediol, propylene carbonate and other light components, respectively in
percentage by weight of 70.62%, 20.74%, 8.10%, 0.04%, 0.26%, 0%, 0%, 0%, 0.24%.

[0037] Stream 9 of heavy components having a high boiling point was separated from stream
8 by an evaporator.

[0038] Stream 10 and stream 13 from the top of the Water removal column for azeotropic
column bottom entered the Bottom decanter. The stratified azeotropic solvent layer (i.e.,
stream 11) which was a recycled azeotropic solvent was recycled to the azeotropic column; the
water layer (i.e., stream 12) which was a mixture of alcohol and water entered the Water
removal column for azeotropic column bottom for dehydration and the water (i.e., stream 13)
was recycled to the Bottom decanter.

[0039] Stream 1 from the top of the azeotropic column together with stream 4 from the top of
the Water removal column for azeotropic column distillate entered the Distillate decanter. After
separation by the phase separator, the water layer stream (i.e., stream 3) entered the Water
removal column for azeotropic column distillate for dehydration. After dehydration, stream 5

from the bottom of the tower entered the 60" theoretical plate of the MPG light removal
column. The MPG light removal column had a total of 90 theoretical plates with a reflux ratio of
80:1 and operating pressure of 10 kPa (absolute). The crude propylene glycol (stream 6) was
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extracted from the 501 theoretical plate of the MPG light removal column and entered the
MPG refinery column. The MPG refinery column had a total of 90 theoretical plates with a
reflux ratio of 10:1 and an operating pressure of 10 kPa (absolute). The propylene glycol

product was extracted from the 10t theoretical plate of the MPG refinery column. By analyzing
via the method of the national standard GB29216-2012 and ASTM E202 of the USA
respectively, the purity of the refined propylene glycol in percentage by weight was 99.55%,
and the total rectification yield of propylene glycol was 88.3%.

Example 4

[0040] According to the flowchart illustrated in Fig.1, the mixed polyol feed was the material
obtained from the dehydration and the removal of the light components of the mixed product
produced from the raw material of biomass in Example 1.

[0041] The mixed polyol feed and the fresh azeotropic solvent 4-heptanone were mixed and

entered the 45 theoretical plate of the azeotropic column. The weight ratio of the azeotropic
solvent (including fresh azeotropic solvent and recycled azeotropic solvent stream 2 and
stream 11) to propylene glycol in the mixed polyol feed was 12.5:1. There were altogether 90
theoretical plates in the azeotropic column. The recycled azeotropic solvent stream 2 from the
tower top and the recycled azeotropic solvent stream 11 from the tower bottom entered the

azeotropic column from the 40t theoretical plate of the azeotropic column respectively. The
operating pressure of the azeotropic column was 70 kPa (absolute), and the reflux ratio was
2.5:1. Stream 1 from the tower top separated by the azeotropic column was composed of an
azeotropic solvent, 1,2-propylene glycol, ethylene glycol, 1,2-butanediol, 2,3-butanediol, 1,2-
pentanediol, 1,2-hexanediol, propylene carbonate and other light components, respectively in
percentage by weight of 89.98%, 7.30%, 2.17%, 0.14%, 0.35%, 0%, 0%, 0%, 0.06%.

[0042] Stream 9 of heavy components having a high boiling point was separated from stream
8 by an evaporator.

[0043] Stream 10 and stream 13 from the top of the Water removal column for azeotropic
column bottom entered the Bottom decanter. The stratified azeotropic solvent layer (i.e.,
stream 11) which was a recycled azeotropic solvent was recycled to the azeotropic column; the
water layer (i.e., stream 12) which was a mixture of alcohol and water entered the Water
removal column for azeotropic column bottom for dehydration and the water (i.e., stream 13)
was recycled to the Bottom decanter.

[0044] Stream 1 from the top of the azeotropic column together with stream 4 from the top of
the Water removal column for azeotropic column distillate entered the Distillate decanter. After
separation by the phase separator, the water layer stream (i.e., stream 3) entered the Water
removal column for azeotropic column distillate for dehydration. After dehydration, stream 5

from the bottom of the tower entered the 60" theoretical plate of the MPG light removal
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column. The MPG light removal column had a total of 90 theoretical plates with a reflux ratio of
80:1 and operating pressure of 10 kPa (absolute). The crude propylene glycol (stream 6) was

extracted from the 501 theoretical plate of the MPG light removal column and entered the
MPG refinery column. The MPG refinery column had a total of 90 theoretical plates with a
reflux ratio of 20:1 and an operating pressure of 10 kPa (absolute). The propylene glycol

product was extracted from the 10t theoretical plate of the MPG refinery column. By analyzing
via the method of the national standard GB29216-2012 and ASTM E202 of the USA
respectively, the purity of the refined propylene glycol in percentage by weight was 99.58%,
and the total rectification yield of propylene glycol was 85.1%.

Comparative Example 1

[0045] The material obtained from the dehydration and the removal of light-components of the
mixed product produced from the raw material of biomass in Example 1 was used as the mixed
polyol raw material. Separation was carried out in the traditional rectification method as
illustrated in Fig.2. Since no azeotropic solvent was added in the traditional rectification
process and no azeotropism or extraction section was required, there was no need for an
azeotropic column, a Distillate decanter, a Bottom decanter, a Water removal column for
azeotropic column distillate, a Water removal column for azeotropic column bottom and an
evaporator. Compared with Example 1, the total theoretical plates and the operating conditions
in the MPG light removal column and the MPG refinery column in the two processes were the
same. The propylene glycol product was composed of 1,2-propylene glycol, ethylene glycol,
1,2-butanediol, 2,3-butanediol, 1,2-pentanediol, 1,2-hexanediol, propylene carbonate and
other light and heavy components, in percentage by weight of 97.86%, 0.192%, 0.23%, 0%,
0.01%, 0.01%, 0.01%, 1.688%, respectively. The total rectification yield of lowly pure propylene
glycol was 29.0%.

[0046] The experimental results show that the traditional rectification without the use of an
azeotropic solvent cannot effectively separate the 1,2-butanediol, 1,2-pentanediol, 1,2-
hexanediol, propylene carbonate and other light and heavy components in propylene glycol.
Increase of the height of the tower, reflux ratio and energy consumption is needed to reach the
purity of 99.5%. The process of the invention can effectively increase the purity of said
propylene glycol to 99.50% or more under the condition of a high yield of propylene glycol.
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Patentkrav

1. En proces til raffinering af biobaseret propylenglycol, hvori en, to eller flere Cs-
C20 oleofile alkoholforbindelser og C4-C20 oleofile ketonforbindelser udsaettes for
azeotropisme som en azeotropt-solvent sammen med den biobaserede propylen
glycol for at opna en azeotrop indeholdende propylenglycol, derefter tilseettes vand
for at oplose propylenglycolen i azeotropen, det vanduoploselige azeotrope solvent
separeres fra den vandige propylenglycoloplesning, og propylenglycol opnas ved
dehydrering og raffinering af den resulterende propylen glycol vandige oplasning;
hvori de Cs-Cz0 oleofile alkoholforbindelser er udvalgt blandt alifatiske alkoholer, og

C4-C20 oleofile ketoner er udvalgt blandt alifatiske ketoner eller alicykliske ketoner.

2. Processen ifglge krav 1, hvori de Cs-C20 oleofile alkoholforbindelser er Cs-Cis
oleofile alkoholforbindelser, fortrinsvis C7-Ci2 oleofile alkoholforbindelser og saerligt

foretrukket C7-C1o oleofile alkoholforbindelser.

3. Processen ifolge krav 1 eller 2, hvori de oleofile alkoholforbindelser er udvalgt
fra gruppen bestdende af pentanol og dets isomerer, hexanol og dets isomerer,
heptanol og dets isomerer, octanol og dets isomerer, nonanol og dets isomerer,
decanol og dets isomerer undecanol og dets isomerer og laurylalkohol og dets iso-

merer.

4. Processen ifolge krav 2 eller krav 3, hvori de Cs-Czo oleofile alkoholforbindelser
er udvalgt fra gruppen bestaende af heptanol, n-heptanol, 2-heptanol, octanol, n-
octanol, isooctanol, sec-octanol, nonanol, n-nonanol, isononanol, decanol, n-deca-

nol og isodecanol.

5. Processen ifglge et hvilket som helst af kravene 1 til 4, hvori de Cs4-C2o oleofile
ketonforbindelser er Cs-Cis oleofile ketonforbindelser, fortrinsvis Cs-Ci2 oleofile ke-

tonforbindelser og seerligt foretrukket Ce-Cio- oleofile ketonforbindelser.

6. Processen ifglge et hvilket som helst af kravene 1 til 5, hvori ketonerne er ud-
valgt fra gruppen bestaende af cyclohexanon, heptanon, 4-heptanon, diisobutylke-

ton, isophoron, nonanon og 2-nonanon.

7. Processen ifglge et hvilket som helst af kravene 1 til 6, hvori den biobaserede

propylenglycol refererer til propylenglycol fremstillet af biomasse.
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8. Processen ifglge krav 7, hvori biomassen er spiselig forstegenerationsbiomasse

eller ikke-fgdevarer andengenerationsbiomasse af landbrugs- og skovbrugsaffald.

9. Processen ifglge et hvilket som helst af kravene 1 til 8, hvori den biobaserede
propylenglycol omfatter propylenglycol, butandiol, pentandiol, hexandiol og valgfrit
propylencarbonat, fortrinsvis omfattende propylenglycol (fortrinsvis 1,2-propy-
lenglycol}, butandiol (fortrinsvis 1,2-butandiol}, pentandiol (fortrinsvis 1,2-pentan-
diol), hexandiol (fortrinsvis 1,2-hexandiol) og propylencarbonat, og mere fortrinsvis
omfatter den biobaserede propylenglycol:

1-100 veegtprocent propylenglycol (eksklusiv endepunkt pa 100 veegtpro-

cent), fortrinsvis 1-99 veaegtprocent propylenglycol, mere fortrinsvis 5-99

vaegtprocent propylenglycol og seerligt foretrukket 10-95 vaegtprocent propy-

lenglycol; hvori propylenglycolen fortrinsvis er 1,2-propylenglycol;

0-95 vaegtprocent, fortrinsvis 0-70 vaegtprocent, mere fortrinsvis 0-50 veegt-

procent og seerligt foretrukket 0-30 vaegtprocent butandiol, fortrinsvis 1,2-

butandiol, eksklusiv endepunkt pa 0;

0-95 vaegtprocent, fortrinsvis 0-50 vaegtprocent, mere fortrinsvis 0-10 veaegt-

procent og seerligt foretrukket 0-1 vaegtprocent pentandiol, fortrinsvis 1,2-

pentandiol, eksklusiv endepunkt péa 0;

0-95 vaegtprocent, fortrinsvis 0-50 vaegtprocent, mere fortrinsvis 0-10 veaegt-

procent og seerligt foretrukket 0-1 vaegtprocent hexandiol, fortrinsvis 1,2-he-

xandiol, eksklusiv endepunkt pa 0, og;

0-95 vaegtprocent, fortrinsvis 0-50 vaegtprocent, mere fortrinsvis 0-10 veaegt-

procent og seerligt foretrukket 0-1 vaegtprocent propylencarbonat.

10. Processen ifolge et hvilket som helst af kravene 1 til 9, hvori den biobaserede
propylenglycol omfatter:
0-95 veegtprocent, fortrinsvis 0-50 veegtprocent ethylenglycol, og/eller;

0-50 vaegtprocent, fortrinsvis 0-10 veegtprocent 2,3-butandiol.
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