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WAX COMPOSITIONS FOR USE IN CANDLES AND METHODS OF PREPARING WAX
COMPOSITIONS

Technical field

The present invention relates generally to wax compositions for the manufacture of

candles and methods to produce the wax composition.

Background

Candles have been used for illumination purposes for thousands of years. More
recently, natural waxes such as beeswax and tallow were substituted by paraffin,

which is obtained from the petroleum refining industry.

The document W002/092736A1 describes a triacylglycerol-based candle wax having a
polyol partial ester component and a melting point of 54 °C to 63 °C. The iodine value

of the wax is 20-40.

The document US2017/0253832A1 describes a wax composition comprising a
hydrogenate natural oil with at least about 50 wt % of a triacylglycerol component
having a fatty acid composition from about 14 to about 25 wt % C16:0 fatty acid,
about 45 to about 60 wt % C18:1 fatty acid and about 20 to about 30 wt % C18:0 fatty
acid, (ii) a nickel content of less than 1 ppm, and (iii) a melt point of about 49 °C. to

about 57 °C.

The document US7128766B2 describes a wax composition having a high
triacylglycerol content and a melting point of about 50 °C to 57°C. The fatty acid
composition includes about 14 to 25 wt. % % 16:0 fatty acid, about 20 to 30 wt. %

18:0 fatty acid and about 45 to 60 wt. % 18:1 fatty acid.

The document US6773469B2 describes a triacylglycerol-based wax, which includes a
triacylglycerol component and a polyol fatty acid partial ester component, and a
candle made from a triacylglycerol-based wax. The triacylglycerol-based wax
generally has a melting point of about 60° C. to 66 °C. and an iodine value from 10 to
20. The triacylglycerol component generally has a fatty acid composition including
about 5 to 15 wt. %. 16:0 fatty acid. The triacylglycerol component generally has a

fatty acid composition including about 75 to 85 wt.% total saturated fatty acid.
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Further, the triacylglycerol component generally has a fatty acid composition

including about 65 to 80 wt.% 18:0 fatty acid.

The document W02008/103289A1 describes a wax composition comprising the
(trans)esterification product of a wax-forming composition comprising: (a) a
triacylglycerol stock, a fatty acid stock, or a mixture thereof; and (b) a glycerol-based

composition comprising glycerol, polyglycerol, or a mixture thereof.

Environmental concerns have urged the industry to find alternatives to paraffin,
especially regarding renewable wax sources. Moreover, it would be advantageous to
produce candles with reduced frosting effect and cracks, while maintaining a good

burning rate.

Summary of the invention

An object of the present invention is to reduce or eliminate one or more of the above
shortcomings by providing an improved wax composition. The improved wax

composition may be used for the manufacture of candles.

DETAILED DESCRIPTION

One object of the invention is to provide a candle with reduced or absent frosting
effect, i.e., ensuring a nice appearance even when used. Another object of the
invention is to provide a wax composition that produces a candle with good burn
rate. The composition disclosed in the application can be regarded as safer since a
lower temperature is needed during the manufacture of candles. Moreover, the
composition can be regarded as having a good energy saving rate during
manufacturing of candles. Another object of the invention is that the disclosed wax
composition can be combined with cheaper waxes, therefore generating an improved

or more stable and low-cost candle.

Thus, the invention relates to providing a wax composition comprising at least 70
wt.% of triacylglycerols (based on the total weight of the composition), wherein the
triacylglycerols comprise 0.5 to 50 wt.% of C22 fatty acid (based on the total weight of
the triacylglycerols). In one embodiment the invention relates to providing a wax

composition comprising at least 70 wt.% of triacylglycerol and below 5% of
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monoacylglycerols (based on the total weight of the composition), wherein the
triacylglycerols comprise 0.5 to 50 wt. % of C22 fatty acid (based on the total weight
of the triacylglycerols). The triacylglycerols may be obtained from partly
hydrogenated oils, fully hydrogenated oils or non-hydrogenated oils. The
triacylglycerols may be obtained from a combination of partly hydrogenated oils, fully
hydrogenated oils or non-hydrogenated oils. The wax composition may comprise a
triacylglycerol comprising 0.5 to 100 wt.% of partially hydrogenated high erucic
rapeseed oil. The wax composition may comprise a triacylglycerol comprising 0.5 to

100 wt.% of fully hydrogenated or non-hydrogenated high erucic rapeseed oil.

Fully hydrogenated oil refers to an oil which has been hydrogenated to an lodine
Value of no more than about 4. Partially hydrogenated oil refers to an oil which has

been partially hydrogenated to an iodine value of 4-75.

In addition to varieties of rape seed oil, palm oil, soy bean oil and palm oil, also other
oils such as sunflower, corn oil, cottonseed oil, shea butter, cocoa butter, sal butter,
mango butter, olive oil, safflower oil, palm kernel oil and other vegetable oils are

suitable as part of a wax composition.

The vegetable oil used in the wax composition is typically refined, bleached and/or
deodorized. The vegetable oil may be subjected to refining, fractioning and/or

hydrogenation prior to use.

In one exemplary embodiment, the wax composition comprises at least 90 wt. % of
triacylglycerols (based on the total weight of the composition), wherein the
triacylglycerols comprises 0.5 to 49 wt. % of partially hydrogenated high erucic
rapeseed oil and 0.5 to 26 wt. % of C22 fatty acid (based on the total weight of the
triacylglycerols). In another embodiment, the triacylglycerols comprise up to 20 wt. %

of C22:0 fatty acid and 0.5 to 25 % wt. of C22:1 fatty acid.

By using the nomenclature CX means that the fatty acid comprises X carbon atoms,

e.g. a C22 fatty acid has 22 carbon atoms while a C8 fatty acid has 8 carbon atoms.

By using the nomenclature CX:Y means that the fatty acid comprises X carbon atoms
and Y double bonds, e.g. a C22:0 fatty acid has 22 carbon atoms and 0 double bonds

while a C22:1 fatty acid has 22 carbon atoms and 1 double bond.
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The C22:0 fatty acids are saturated fatty acids having 22 carbons with formula

Cr1H4:CO0H. C22:0 fatty acids can be called behenic acid or docosanoic acid.

The C22:1 fatty acids are unsaturated fatty acids having 22 carbons and formula

CH3(CH»)7CH=CH(CH>)11COOH. C22:1 fatty acids can be called erucic acid.

In another exemplary embodiment, the wax composition may comprise
triacylglycerols comprising 2 to 29 wt. % of partially hydrogenated high erucic
rapeseed oil and 1 to 15 wt. % of C22 fatty acid. In yet another exemplary
embodiment, the wax composition may comprise triacylglycerols comprising up to 8
wt. % of C22:0 fatty acid and 1 to 15 % wt. of C22:1 fatty acid, preferably up to 8 wt.
% of C22:0 fatty acid and 2.5 to 15 wt. % of C22:1 fatty acid.

In yet another exemplary embodiment, the wax composition may comprise
triacylglycerols comprising up to 10 wt. % of C22:0 fatty acid and 0.5 to 34 % wt. of
C22:1 fatty acid, preferably up to 10 wt. % of C22:0 fatty acid and 1.1 to 34 wt. % of
C22:1 fatty acid, preferably up to 10 wt. % of C22:0 fatty acid and 2 to 34 wt. % of
C22:1 fatty acid, preferably up to 10 wt. % of C22:0 fatty acid and 4 to 34 wt. % of
C22:1 fatty acid, preferably up to 10 wt. % of C22:0 fatty acid and 5 to 34 wt. % of
C22:1 fatty acid, preferably up to 10 wt. % of C22:0 fatty acid and 16 to 34 wt. % of
C22:1 fatty acid.

In yet another exemplary embodiment, the wax composition may comprise
triacylglycerols comprising up to 10 wt. % of C22:0 fatty acid and 0.5 to 34 % wt. of
C22:1 fatty acid, preferably up to 5 wt. % of C22:0 fatty acid and 0.5 to 5 wt. % of
C22:1 fatty acid, preferably up to 5 wt. % of C22:0 fatty acid and 2 to 20 wt. % of
C22:1 fatty acid.

From the Examples it is clear that a minimum of 0.5 wt. % C22:1 is beneficial for the
overall appearance and efficacy of burning of said candles. Thus, in a preferred

embodiment at least 0.5 wt. % of the C22 is in the form of C22:1.

In some embodiments, the wax composition has a melting point of 35 °Cto 52 °C. It s
known in the art that the melting point of a wax composition may depend on the
amount of saturated and unsaturated fatty acids. Typically, an increasing

concentration of saturated fatty acids is followed by an increase in the melting point
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of the wax composition. On the other hand, an increase in the unsaturated fatty acid

concentration may lead to a decrease in the melting point of the wax composition.

In another exemplary embodiment, the partially hydrogenated high erucic rapeseed
oil has an iodine value of 6 to 75. Measuring the iodine value of a wax composition is
known in the art. The iodine value is a measure of the unsaturation of the fatty acids
present in a triacylglycerol. The higher the level of unsaturation, the higher the iodine

value.

In one exemplary embodiment, the wax composition may comprise a second oil,
preferably soybean oil, palm oil, coconut oil or rapeseed oil. The oils may be
subsequently partially hydrogenated after blending. In another embodiment, at least

one of the oils may be partially hydrogenated before blending.

One advantage of the disclosed invention is to provide a wax composition that may
be blended with a second oil. The wax composition may be blended with a cheaper
oil, therefore improving the composition by, for instance, increasing the stabilization
of the wax composition, and generating a cheaper wax composition or candle. The
wax composition can be blended with another oil in a concentration ranging from 10
to 100 wt. %, preferably 10 to 15 wt. %. The wax composition may be partially or fully
hydrogenated before blending with a second oil. The wax composition may be
partially or fully hydrogenated after blending with a second oil. A partially
hydrogenated high erucic rape seed oil can be used alone or in a blend to make the

wax composition.

The wax composition may further comprise at least one polyol-based material,
preferably sorbitan tristearate, sorbitan monostearate, monoacylglycerol,
polyglycerol stearate, propyleneglycol stearate or polyglycerol polyricinolates and
combinations thereof. The skilled person knows that any combination of those polyol-
based materials and their variants can be used in the wax composition. The wax

composition may also further comprise paraffin.

The wax composition may comprise a partially hydrogenated high erucic rapeseed oil
blended with a fully hydrogenated high erucic rapeseed oil to a final concentration of

1-100 wt. %.
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In some embodiments, the wax composition may comprise triacylglycerols
comprising an interesterified triacylglycerol. Triacylglycerols can be subjected to a
process of interesterification, which can be defined as a rearrangement of the fatty
acids in an oil. The interesterification process can be enzymatically or chemically

driven.

Another embodiment of the invention is to provide a method of preparing a wax

composition comprising the steps of:
a. providing a triacylglycerol comprising 0.5 to 50 wt. % of C22 fatty acid;

b. mixing the triacylglycerol with at least one oil, preferably soybean oil, palm oll,

coconut oil or rapeseed oil; and
c. obtaining the wax composition.

In addition to varieties of rape seed oil, palm oil, soy bean oil and palm oil, also other
oils such as sunflower, corn oil, cottonseed oil, shea butter, cocoa butter, sal butter,
mango butter, olive oil, safflower oil, palm kernel oil and other vegetable oils are

suitable as part of a method of preparing a wax composition.

A triacylglycerol provided in this method may comprise 0.5 to 26 wt. % of C22 fatty

acid, preferably 1 to 26 wt. %, even more preferably 2 to 20 wt. %.

Surprisingly, it was found that the obtained wax composition can be handled at safer
temperatures, with less or no risk of severe burning during the manufacture of
candles. The wax composition showed reduced or absent frosting effects, ensuring a

nice appearance for the customer - even when used - and with good burn rate.

One advantage of the invention is to provide a wax composition that generates a
candle with less or no cracks, i.e., the candle is less prone to break during the

manufacturing process or after extinguishing the flame from the candle.

Another advantage of the invention is to provide a wax composition that generates a
candle with good burn rate. The burn rate can be defined as the amount of candle
substrate consumed per hour when the candle is in use. For instance, the burn rate

can be measured by grams/hour.
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Another advantage of the invention is to provide a wax composition that generates a
candle having a good height of the flame. It is known by the skilled person in the art
that the higher the height of the flame, the more volume is illuminated. It is desirable
to have a candle having a good ratio of average flame height per consumed material

per time (mm/g/h). A ratio of at least 5 mm/g/h can be regarded as a good ratio.

Yet another advantage of the invention is to provide a wax composition that
generates a candle with a smooth surface. The smooth surface is related to the visual

aspect of the surface of the candle, where a smooth shiny surface is preferred.

Another exemplary embodiment of the method of preparing a wax composition
comprises obtaining 0.5 to 50 wt. % of C22 fatty acid from a high erucic rapeseed oil.
In another embodiment, at least one of the oils may be a partially hydrogenated oil.
The method of preparing a wax composition may further comprise a step of

interesterification of triacylglycerols.

The method of preparing a wax composition may further comprise adding at least
one polyol-based material to the wax composition, preferably sorbitan tristearate,
monoacylglycerol sorbitan monostearate, polyglycerol stearate, propyleneglycol
stearate or polyglycerol polyricinolates and combinations thereof. In another
embodiment, the method may further comprise mixing paraffin to the wax

composition.

Another exemplary embodiment of the invention is to provide a candle comprising a
wax composition according to previous embodiments. The candle may be prepared

according to method of preparing a wax composition from previous embodiments.

Surprisingly, it was found that the candle according to the disclosed embodiments
may have a reduced or absent frosting effect, i.e., the candle keeps a nice appearance
even when used. Another advantage of the invention is to provide a candle with good
burn rate. The candle disclosed in the application can be regarded as safer since a
lower temperature is needed during manufacture of candles. Moreover, the method
of preparing a wax composition can be regarded as having a good energy saving rate
due to the lower temperature needed. Another advantage of the invention is that the

disclosed candle can be produced by combining the disclosed wax composition with
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cheaper waxes, therefore generating an improved or more stable and low-cost

candle.

THE INVENTION IS FURTHER DESCRIBED IN FOLLOWING NON-LIMITING ITEMS

ltem 1: A wax composition, comprising at least 70 wt.% triacylglycerols based on the
total weight of the composition, wherein the triacylglycerols comprise 0.5 to 50 wt. %

of C22 fatty acid based on the total weight of the triacylglycerols.

ltem 2: The wax composition according to item 1, wherein the triacylglycerols

comprise 0.5 to 100 wt. % of partially hydrogenated high erucic rapeseed oil.

ltem 3: The wax composition according to item 2, wherein the wax comprises at least
90 wt% of triacylglycerols based on the total weight of the composition, and wherein
the triacylglycerols comprise 0.5 to 49 wt. % of partially hydrogenated high erucic
rapeseed oil and 0.5 to 26 wt. % of C22 fatty acid based on the total weight of the

triacylglycerols.

ltem 4: The wax composition according to any one of items 1-3, wherein the
triacylglycerols comprise up to 20 wt. % of C22:0 fatty acid and 0.5 to 25 wt. %. of
C22:1 fatty acid.

ltem 5: The wax composition according to any one of items 1-4, wherein the

triacylglycerols comprise 2 to 29 wt. % of partially hydrogenated high erucic rapeseed

oil and 1 to 15 wt. % of C22 fatty acid.

ltem 6: The wax composition according to any one of items 1-5, wherein the
triacylglycerols comprise up to 8 wt. % of C22:0 fatty acid and 1 to 15 wt. %. of C22:1
fatty acid, preferably up to 8 wt. % of C22:0 fatty acid and 2.5 to 15 wt. % of C22:1

fatty acid.

ltem 7: The wax composition according to any one of items 1-6, wherein the wax

composition comprises at least 70 wt.% of triacylglycerol and below 5% of
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monoacylglycerols based on the total weight of the composition, wherein the
triacylglycerols comprise 0.5 to 50 wt. % of C22 fatty acid based on the total weight of

the triglycerides.

ltem 8: The wax composition according to any one of items 1-7, wherein at least 0.5

wt. % of the C22 is in the form of C22:1.

ltem 98: The wax composition according to any one of items 1-8, wherein the wax has

a melting point of 35 °Cto 52 °C.

ltem 10: The wax composition according to any one of items 2-9, wherein the

partially hydrogenated high erucic rapeseed oil has an iodine value of 6 to 75.

ltem 11: The wax composition according to any one items 1-10, further comprising at

least a second oil, preferably soybean oil, palm oil, coconut oil or rapeseed oil.

ltem 12: The wax composition according to item 11, wherein said oils are

subsequently partially hydrogenated after blending.

ltem 13: The wax composition according to any one of items 1-112, wherein the wax
further comprises at least one polyol-based material, preferably a sorbitan
tristearate, monoacylglycerol, sorbitan monostearate, polyglycerol stearate,

propyleneglycol stearate or polyglycerol polyricinolates and combinations thereof.

ltem 14: The wax composition according to any one of items 1-13, wherein the wax

further comprises a paraffin.

ltem 15: The wax composition according to any of items 2-14, wherein the partially
hydrogenated high erucic rapeseed oil is blended to a fully hydrogenated high erucic

rapeseed oil to a final concentration of 1-100 wt. %.
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ltem 16: The wax composition according to any of items 1-15, wherein the

triacylglycerols comprise an interesterified triacylglycerol.

ltem 17: A method of preparing a wax composition comprising the steps of:

a. providing a triacylglycerol comprising 0.5 to 50 wt. % of C22 fatty acid;
b. mixing the triacylglycerol with at least one oil, preferably soybean oil, palm
oil, coconut oil or rapeseed oil; and

c. obtaining the wax composition.

ltem 18: The method according to item 17, wherein the triacylglycerol comprising 0.5

to 50 wt. % of C22 fatty acid is obtained from a high erucic rapeseed oil.

ltem 19: The method according to items 17 or 18, wherein at least one of the oils is a

partially hydrogenated oil.

ltem 20: The method according to any one of items 17-19, further comprising a step

of interesterification of triacylglycerols.

ltem 21: The method according to any of items 17-20, further comprising adding at
least one polyol-based material, preferably sorbitan tristearate, monoacylglycerol,
sorbitan monostearate, polyglycerol stearate, propyleneglycol stearate or

polyglycerol polyricinolates and combinations thereof.

ltem 22: The method according to any of items 17-21, further comprising a step of

mixing paraffin to the wax composition.

ltem 23: A candle comprising a wax composition according to any one of items 1 to

16.

ltem 24: The candle according to claim 23, prepared by a method according to any

one of items 17 to 22.
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The iodine value in the below examples was calculated based on fatty acid

composition according to AOCS Cd 1c¢-85.

The fatty acid composition in the below examples was analyzed according to IUPAC

2.304.

Raw material:

One example of a high erucic rapeseed oil composition can be found on Table 1:

Table 1
lodine Value 100
Fatty acid composition
Cl6:0 4%
C18:0 1%
C18:1 14%
C18:2 13%
C18:3 9%
C20:1 9%
C22:0 <0.5%
C22:1 48%
Other 2 %

Example 1: (E1)

1150 grams of a palm oil and 3850 grams of a low erucic rape seed oil was blended

and partially hydrogenated, then bleached and deodorized. The composition was

characterised as set in Table 2. The triacylglycerol level was above 99%.

Melting point °C 66
lodine Value 11
Fatty acid composition
Cl6:0 17%
C18:0 68%
C18:1 9%
C18:2 2%
C22:0 1%
C22:1 <0.5%
Other 4%

Table 2

Example 2: (E2)

1 kg of bleached and deodorized wax composition of a palm oil fraction with the

characterization as set in Table 3. The triacylglycerol level was above 99%.
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Melting point °C 55
lodine Value 31
Fatty acid composition
Cl6:0 57%
C18:0 5%
C18:1 29%
C18:2 6%
C22:0 <0.5%
C22:1 <0.5%
Other 3%
Table 3

Example 3: (E3)

PCT/SE2020/051170

5 kg of wax composition of a partially hydrogenated, fractionated, bleached and

deodorized palm oil with the characterization as set in Table 4. The triacylglycerol

level was above 99%.

Melting point °C 42
lodine Value 41
Fatty acid composition
Cl6:0 50%
C18:0 6%
C18:1 37%
C18:2 5%
C22:0 <0.5%
C22:1 <0.5%
Other 1%

Table 4

Example 4: (E4)

1 kg of wax composition of a bleached and deodorized blend of palm oil (30 %) and

fully hydrogenated soy bean oil (70%) with the characterization as set in Table 5. The

triacylglycerol level was above 99%.

Melting point °C 43
lodine Value 16
Fatty acid composition
Cl6:0 23%
C18:0 60%
C18:1 12%
C18:2 3%
C22:0 <0.5%
C22:1 <0.5%
Other 1%
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Example 5: (E5)
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Example 6: (E6)

Melting point °C 45
lodine Value 43
Fatty acid composition
Cl6:0 51%
C18:0 5%
C18:1 34%
C18:2 8%
C22:0 <0.5%
C22:1 <0.5%
Other 2%

Table 6

7 below. The triacylglycerol level was above 99%.

Example 7: (E7)

lodine Value 62
Fatty acid composition
Cl6:0 4%
C18:0 5%
C18:1 33%
C18:2 4%
C22:0 10%
C22:1 35%
Other 11 %
Table 7

Melting point °C 60
lodine Value 0
Fatty acid composition
Cl6:0 4%
C18:0 40%

PCT/SE2020/051170

1 kg of wax composition of bleached and deodorized palm oil fraction with the
characterization as set in Table 6. The triacylglycerol level was above 99%.

5 kg of a high erucic oil were partially hydrogenated, bleached and deodorized. The
partially hydrogenated High erucic wax composition was characterized as set in Table

Akofine R is a commercially available fully hydrogenated rapeseed oil characterized
by the triacylglycerols as in table 8 below and by having < 2 in iodine value.
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C18:1 <0.5%
C18:2 <0.5%
C22:0 45%
C22:1 <0.5%
Other 11%
Table 8

Example 8: (E8)

PCT/SE2020/051170

5 kg of a rape seed oil, low in erucic acid was partially hydrogenated, bleached and

deodorized. The partially hydrogenated wax composition was characterized as set in

Table 9 below. The triacylglycerol level was above 99%.

lodine Value 61
Fatty acid composition
Cl6:0 4%
C18:0 25%
C18:1 67%
C18:2 2%
C22:0 <0.5%
C22:1 <0.5%
Other 2 %
Table 9

Example 9: (E9)

116 grams of example 6, 40 grams of example 7 and 744 g of Example 8 was blended

creating a wax composition with the characterization as set in Table 10 below. The

triacylglycerol level was above 99%.

Melting point °C 45
lodine Value 59
Fatty acid composition
Cl6:0 4%
C18:0 24%
C18:1 63%
C18:2 2%
C22:0 3%
C22:1 4%
Other 3%

Table 10
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Example 10 (E10)

120 gram of Example 9 and 880 grams of Example 5 was blended giving the total wax
composition as characterized in Table 11 below. The triacylglycerol level was above

99%.
5
Melting point °C 44
lodine Value 44
Fatty acid composition

Cl6:0 46%
C18:0 8%
C18:1 37%
C18:2 7%
C22:0 <0.5%
C22:1 0.5%
Other 2 %

Table 11

Example 11

The compositions E1 and E2 were melted to 80 °C and kept at 80 °C for 30 minutes.
E3-E5, E9 and E10 were melted to 50 °C and kept at 50 °C for 30 minutes. 250 grams
10  of each composition (E1-E5, E9 and E10) were added to glass jars including a wicket,
respectively. The wicket used was Wick / TLR 15/50/23 - NST-7. The filled jars were

cooled to room temperature under ambient conditions. After two weeks of storage
the samples were evaluated as seen in Table 12 below.

E1 E2 E3 E4 ES ES E10
Smooth
surface 1 1 2 1 2 5 4,5
Cracking
surface 5 4 5 1 5 4,5 4,5
Frosting 1 3 3 3 4 5 3
Cracking on
Surface on
the bottom 3 3 4 4 2 4,5 4
Total 11 16 19 10 18 24 21

15 Table 12
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Smooth surface represents the visual aspect of the surface, where a smooth shiny

surface is wished for resulting in a score of 5. A score of one (1) is a rough and not
attractive surface.

Cracks are not wished for. No cracks results in a score of 5 while a score of 1

represent several large cracks.

Frosting is related to the appearance of white patches on the top or side of the

candles. They appear very quickly after the cooling process and is not considered
nice. A score of 5 means no sign of white patches which a score of one is full coverage
of white patches.

Scores which is 4 and 5 are acceptable levels for all parameters evaluated.

Example E1 and E2 required much higher handling temperatures (80 °C) than the
samples E9 and E10 due to the high melting point of the wax composition. Samples
E9S and E10 required a lower and safer temperature of 50 °C. Therefore, this ensures a
safer working environment and is thus an advantage.

In addition, the surfaces of E1 and E2 were not smooth. Especially for sample E1, the
frosting parameter were extremely poor.

E3 and E4 resulted in poor surface appearances as well as low frosting scores.

ES5 had a rather reasonable frosting effect but the surface was not smooth at all hence
ended in an overall less desirable appearance.

ES was the only sample reaching acceptable levels in all criteria. It was shown (E10)
that a small addition of high erucic rapeseed oil (resulting in 0.5 % of C22:1 fatty
acids) was enough to improve the overall appearance of E5 and especially the surface
appearance.

Example 12 (E12)

A partially hydrogenated rape seed oil followed by bleaching and deodorization was
made. The created wax composition was characterized as set in Table 13 below. The
triacylglycerol level was above 99%.

lodine Value 75
Fatty acid composition

Cl6:0 5 %

C18:0 1%

C18:1 83 %

C18:2 2 %

C22:0 <0.5 %
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C22:1 <0.5 %
Other 3%
Table 13

Example 13 (E13)

A partially hydrogenated blend of rape seed oil (19 %) and palm oil (81 %) followed by
bleaching and deodorization was made. The created wax composition was
5  characterized as set in Table 14 below. The triacylglycerol level was above 99%.

lodine Value 49
Fatty acid composition
Cl6:0 37 %
C18:0 11 %
C18:1 43 %
C18:2 7 %
C22:0 <0.5 %
C22:1 <0.5 %
Other 2 %
Table 14

Example 14 (E14)

A partially hydrogenated rape seed oil followed by bleaching and deodorization was
made. The created wax composition was characterized as set in Table 15 below. The

10  triacylglycerol level was above 99%.

lodine Value 69
Fatty acid composition
Cl6:0 5 %
C18:0 15 %
C18:1 74 %
C18:2 3%
C22:0 <0.5 %
C22:1 <0.5 %
Other 3 %
Table 15

Example 15 (E15)

5 kg of wax composition of a blend of palm oil (10%), coco nut oil (10 %) and rape
15  seed oil (80%) were partially hydrogenated, bleached and deodorized characterized
as set in Table 16 below. The triacylglycerol level was above 99%.
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Example 16 (E16)

WO 2021/118433
lodine Value 43
Fatty acid composition
C12:0 5%
Cl6:0 7%
C18:0 35%
C18:1 46%
C18:2 2%
C22:0 <0.5%
C22:1 <0.5%
Other 5%
Table 16

triacylglycerol level was above 97%. STS is a polyolester.

Example 17 (E17)

lodine Value 42
Fatty acid composition
C12:0 5%
Cl6:0 7%
C18:0 35%
C18:1 46%
C18:2 2%
C22:0 <0.5%
C22:1 <0.5 %
Other 5%
Table 17

above 99%.
lodine Value 79
Fatty acid composition
Cl6:0 5 %
C18:0 0.5 %
C18:1 83 %
C18:2 2 %
C22:0 1,5 %

PCT/SE2020/051170

970 grams of Example 15 and 30 grams of sorbitan tristearate (STS, CAS 26658-19-5)
blended giving the total wax composition as characterized in Table 17 below. The

120 grams of example 6 and 880 grams of example 12 was blended resulting in a wax
composition characterized as set in Table 18 below. The triacylglycerol level was
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C22:1 4%
Other 4 %
Table 18

Example 18 (E18)

PCT/SE2020/051170

470 grams of example 6 and 530 grams of example 13 was blended resulting in a wax

composition characterized as set in Table 19 below. The triacylglycerol level was

above 99%.

lodine Value 52
Fatty acid composition
Cl6:0 20 %
C18:0 10 %
C18:1 39 %
C18:2 4 %
C22:0 5 %
C22:1 16 %
Other 2 %
Table 19

Example 19 (E19)

350 grams of example 6 and 650 grams of example 14 were blended giving a wax

composition characterized as set in Table 20 below. The triacylglycerol level was

above 99%.

lodine Value 67
Fatty acid composition
Cl6:0 4,5 %
C18:0 14 %
C18:1 68 %
C18:2 3%
C22:0 1,5 %
C22:1 5%
Other 2 %
Table 20

Example 20 (E20)

60 grams of example 6 and 940 grams of example 16 was blended resulting in a wax

composition characterized as set in Table 21 below. The triacylglycerol level was

above 97% and 3% of a polyol (STS)
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lodine Value 44
Fatty acid composition
C12:0 5%
Cl6:0 7%
C18:0 33%
C18:1 45%
C18:2 2%
C22:0 2%
C22:1 2%
Other 5%
Table 21

Example 21 (E21)

A blend of High erucic rape seed oil (25%) and low erucic rape seed oil (75%) were
partially hydrogenated, bleached and deodorized resulting in a wax composition
5  characterized as set in Table 22 below. The triacylglycerol level was above 99%.

lodine Value 73
Fatty acid composition
Cl6:0 4%
C18:0 6%
C18:1 72%
C18:2 3%
C22:0 4%
C22:1 8%
Other 3%
Table 22

Example 22 (E22)

A partial hydrogenation of a low erucic rape seed oil followed by bleaching and
deodorization resulting in a wax composition characterized as set in Table 23 below.
10  The triacylglycerol level was above 99%.

lodine Value 83
Fatty acid composition
Cl6:0 5%
C18:0 2%
C18:1 88%
C18:2 4%
C22:0 <0.5%
C22:1 <0.5%
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Other 1%
Table 23

Example 23 (E23)

490 grams of E21 and 510 grams of E22 were blended resulting in a wax composition
characterized as set in Table 24 below. The triacylglycerol level was above 99%.

lodine Value 77
Fatty acid composition
Cl6:0 5%
C18:0 3%
C18:1 82%
C18:2 2%
C22:0 2%
C22:1 4%
Other 2%
5 Table 24
Example 24

The compositions E17-E20 and E23 were melted to 55 °C and kept at 55 °C for 30
minutes. After that, 250 grams of each components were added into glass jars,
separately. The filled jars were cooled to room temperature. After two weeks of

10  storage, the samples were evaluated. The result of this evaluation is summarized in
the Table 25 below.

E17 E18 E19 E20 E23
Smooth surface 5 5 5 5 5
Cracking surface 4 4,5 5 4,5 4
Frosting 5 5 5 5 5
Cracking on the side 4 5 5 4,5 4
Surface on the bottom 4 5 5 5 4,5
Total 22 24.5 25 24 22.5

Table 25

Those parameters were previously described on Example 11. The acceptable scores 4
and 5 were achieved on all compositions evaluated.

15  Example 25:
The burning of the compositions in examples E1-E5, E9 and E10 were evaluated.

The height of the flame was measured every 15 minutes for four continuous hours of
burning.
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Flame height (mm)

Compositi- Average
on 15min | 30min [45min | 60min | 90min | 120min | 180min | 240min | (mm)
El 22 22 |22 22 22 22 22 22 22
E2 27 27 |27 27 27 27 26 26 27
E3 29 29 |29 30 29 29 29 29 29
E4 27 27 |27 27 28 28 27 27 27
ES 30 30 |29 29 29 29 29 30 29
ES 33 31 |32 32 32 33 32 32 32
E10 30 31 |31 30 30 30 30 30 30
Table 26

10

15

The numbers represent the height of the flames in millimeters. The wicket used was
Wick / TLR 15/50/23 — NST 7.

The examples E9 and E10 generated larger clearer flames than the examples E1-E5.

The examples E9 and E10 resulted in stable flames of above 30 mm while E1-E5 all

generated flames having an average height below 30 mm.

The jars were weighed before and after 240 minutes of burning, resulting in the

amount of burned material, as seen bellow:

Compositi | Consumed Average

on material after consumption
240 min [g] [g/h]

El 20.16 5.04

E2 21.94 5.49

E3 23.73 5.93

E4 20.26 5.07

ES 25.11 6.28

ES 23.31 5.83

E10 21.8 5.45

Table 27

The lowest amount of consumed material after 4 hours of burning was found on

composition E1. The composition E5 showed a larger amount of consumed material.

The yield can be defined as the flame height per consumed material per hour. This
indicates how much light can one gram of the wax composition produce every hour

while burning.
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Example Yield [mm/g/h]
E1l 4.4
E2 4.9
E3 4.9
E4 >.4
ES 4.7
ES 5.5
E10 5.6
Table 28

PCT/SE2020/051170

The examples E9 and E10 showed the highest and clearest flames per gram consumed

material per hour. The composition E4 also achieved a reasonable yield of above 5,

but as the flame height was the second lowest, it does not reach a positive total

score.

Example 26: (E26)

5 kg of a high erucic oil were partially hydrogenated, bleached and deodorized. The

partially hydrogenated High erucic wax composition was characterized as set in Table

29 below. The triacylglycerol level was above 99%.

Melting point °C 60
lodine Value 6
Fatty acid composition
Cl6:0 4%
C18:0 38%
C18:1 5%
C18:2 <0.5%
C22:0 43%
C22:1 3%
Other 8 %

Table 29

Example 27 (E27)

5 kg of a high erucic oil were partially hydrogenated, bleached and deodorized. The

partially hydrogenated High erucic wax composition was characterized as set in Table

30 below. The triacylglycerol level was above 99%.

Melting point °C 38
lodine Value 64
Fatty acid composition
Cl6:0 4%
C18:0 8%
C18:1 34%
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C18:2 3%
C22:0 6%
C22:1 38%
Other 7 %
Table 30

Example 28 (E28)

PCT/SE2020/051170

900 grams of E27 and 100 grams of E7 were blended. The wax composition was

characterized as set in the Table 31 below. The triacylglycerol level was above 99%.

lodine Value 67
Fatty acid composition
Cl6:0 4%
C18:0 12%
C18:1 31%
C18:2 3%
C22:0 10%
C22:1 34%
Other 6 %
5 Table 31

Example 29 (E29)

150 grams of E26 and 850 grams of E8 was blended. The wax composition was

characterized as set in the Table 32 below. The triacylglycerol level was above 99%.

lodine Value 53
Fatty acid composition
Cl6:0 5%
C18:0 27%
C18:1 57%
C18:2 2%
C22:0 6%
C22:1 0.5%
Other 3%
Table 32

10 Example 30 (E30)

280 grams of E9 and 720 grams of E5 was blended giving the total wax composition as

characterized in the Table 33 below. The triacylglycerol level was above 99%.

lodine Value

47
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Fatty acid composition

Cl6:0 38%
C18:0 10%
C18:1 41%
C18:2 6%
C22:0 0.8%
C22:1 1.1%
Other 3%

Table 33

Example 31

PCT/SE2020/051170

The compositions E6 and E28-E30 were melted to 55 °C and kept at 55 °C for 30
minutes. 250 grams of each composition were added into glass jars, separately. The

filled jars were cooled to room temperature. After two weeks of storage, the samples

were evaluated. The result of this evaluation is summarized in the Table 34 below.

E6 E28 E25 E30
Smooth surface 5 4 5 4.5
Cracking surface 5 5 4 4.5
Frosting > 5 4 4
Cracking on the side 4.5 5 4,5 5
Surface on the bottom 5 5 4 4,5
Total 24.5 24 21.5 22.5
Table 34

Those parameters were previously described on Example 11. The acceptable scores 4

and 5 were achieved on all compositions evaluated.

Example 32 (E32)

A blend of High erucic rape seed oil (25%) and low erucic rape seed oil (75%) were

interesterifed followed by partially hydrogenation. The wax was further bleached and

deodorized resulting in a wax composition characterized as set in the Table 35 below.

The triacylglycerol level was above 98%.

lodine Value 71
Fatty acid composition

Cl6:0 4%

C18:0 6%

C18:1 70%

C18:2 3%

C22:0 5%
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C22:1 7%
Other 5%
Table 35

Example 33: (E33)

PCT/SE2020/051170

5 kg of a high erucic oil were partially hydrogenated followed by bleaching and

deodorization. The partially hydrogenated high erucic oil was interesterified creating

a wax composition characterized as set in Table 36 below. The triacylglycerol level

was above 98%.

lodine Value 59
Fatty acid composition
Cl6:0 4%
C18:0 10%
C18:1 31%
C18:2 3%
C22:0 15%
C22:1 31%
Other 10 %
Table 36

Example 34 (E34)

940 grams of Example 15, 30 grams of sorbitan tristearate (STS, CAS 26658-19-5) and
30 grams of a monoglyceride (CAS 31566-31-1) were blended, giving the total wax

composition as characterized in the Table 37 below. The triacylglycerol level was

above 94%. Both glyceryl monostearate and STS are polyol esters.

lodine Value 41
Fatty acid composition
C12:0 5%
Cl6:0 7%
C18:0 36%
C18:1 45%
C18:2 2%
C22:0 <0.5%
C22:1 <0.5 %
Other 5%
Table 37
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Example 35: (E35)
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750 grams of example 9 and 250 grams of a commercial paraffin wax, named Paraffin
wax SW 5803, were melted at 80 °C and blended creating a wax composition with the

fatty acid composition characterized as set in the Table 38 below. The triacylglycerol

level was 75 %.

Melting point °C 45
lodine Value 59
Fatty acid composition
Cl6:0 4%
C18:0 24%
C18:1 63%
C18:2 2%
C22:0 3%
C22:1 4%
Other 3%

Table 38

Example 36 (E36)

960 grams of Example 19 and 40 grams of a monoglyceride (CAS 31566-31-1) was
blended giving the total wax composition as characterized in Table 39. The

triglyceride level was above 95%. Glyceryl monostearate is a polyol ester.

lodine Value 67
Fatty acid composition

Cl6:0 4.5 %
C18:0 14 %
C18:1 68 %
C18:2 3%
C22:0 1.5 %
C22:1 5%
Other 2 %

Table 39

Example 37 (E37)

200 gram of the blend in example 19 and 36 respectively were melted completely and

poured in a see through glass jar. The pull away from the glass was studied, see Table

40. The addition of the monoglyceride improved the pull away further.
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E 19

E37

Smooth surface

Cracking surface

Frosting

Cracking on the side

Surface on the bottom

Pull away

A~ oo oo

Lniorionjon o on

29

30

Table 40: 4 and 5 are acceptable results
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Claims

1. A wax composition, comprising at least 70 wt.% triacylglycerols based on the
total weight of the composition, wherein the triacylglycerols comprise 0.5 to

50 wt. % of C22 fatty acid based on the total weight of the triacylglycerols.

5
2. The wax composition according to claim 1, wherein the triacylglycerols
comprise 0.5 to 100 wt. % of partially hydrogenated high erucic rapeseed oil.
3. The wax composition according to claim 2, wherein the wax comprises at least
10 90 wt.% of triacylglycerols based on the total weight of the composition, and
wherein the triacylglycerols comprise 0.5 to 49 wt. % of partially
hydrogenated high erucic rapeseed oil and 0.5 to 26 wt. % of C22 fatty acid
based on the total weight of the triacylglycerols.
15 4. The wax composition according to any one of claims 1-3, wherein the
triacylglycerols comprise up to 20 wt. % of C22:0 fatty acid and 0.5 to 25 wt.
%. of C22:1 fatty acid.
5. The wax composition according to any one of claims 1-4, wherein the
20 triacylglycerols comprise 2 to 29 wt. % of partially hydrogenated high erucic
rapeseed oil and 1 to 15 wt. % of C22 fatty acid.
6. The wax composition according to any one of claims 1-5, wherein the
triacylglycerols comprise up to 8 wt. % of C22:0 fatty acid and 1 to 15 wt. %. of
25 C22:1 fatty acid, preferably up to 8 wt. % of C22:0 fatty acid and 2.5 to 15 wt.
% of C22:1 fatty acid.
7. The wax composition according to any one of claims 1-6, wherein the wax has
a melting point of 35 °Cto 52 °C.
30

8. The wax composition according to any one of claims 2-7, wherein the partially

hydrogenated high erucic rapeseed oil has an iodine value of 6 to 75.
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9. The wax composition according to any one of claims 1-8, further comprising at

least a second oil, preferably soybean oil, palm oil, coconut oil or rapeseed oil.

10. The wax composition according to claim 9, wherein said oils are subsequently

5 partially hydrogenated after blending.

11. The wax composition according to any one of claims 1-10, wherein the wax
further comprises at least one polyol-based material, preferably a sorbitan
tristearate, monoacylglycerol, sorbitan monostearate, polyglycerol stearate,

10 propyleneglycol stearate or polyglycerol polyricinolates and combinations

thereof.

12. The wax composition according to any one of claims 1-11, wherein the wax

further comprises a paraffin.

15
13. The wax composition according to any of claims 2-12, wherein the partially

hydrogenated high erucic rapeseed oil is blended to a fully hydrogenated high

erucic rapeseed oil to a final concentration of 1-100 wt.%.

20 14. The wax composition according to any of claims 1-13, wherein the

triacylglycerols comprise an interesterified triacylglycerol.

15. A method of preparing a wax composition comprising the steps of:
a. providing a triacylglycerol comprising 0.5 to 50 wt. % of C22 fatty acid;
25 b. mixing the triacylglycerol with at least one oil, preferably soybean oil, palm
oil, coconut oil or rapeseed oil; and

c. obtaining the wax composition.

16. The method according to claim 15, wherein the triacylglycerol comprising 0.5

30 to 50 wt. % of C22 fatty acid is obtained from a high erucic rapeseed oil.

17. The method according to claims 15 or 16, wherein at least one of the oils is a

partially hydrogenated oil.
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18. The method according to any one of claims 15-17, further comprising a step of

interesterification of triacylglycerols.

19. The method according to any of claims 15-18, further comprising adding at
least one polyol-based material, preferably sorbitan tristearate,
monoacylglycerol, sorbitan monostearate, polyglycerol stearate,
propyleneglycol stearate or polyglycerol polyricinolates and combinations

thereof.

20. The method according to any of claims 15-19, further comprising a step of

mixing paraffin to the wax composition.

21. A candle comprising a wax composition according to any one of claims 1 to 14.

22. The candle according to claim 21, prepared by a method according to any one

of claims 15 to 20.
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