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preparing heat-not-burn tobacco substrate containing
activated carbon, which comprises the following steps:
activated carbon is weighed, mixed with water, deflaked
and pulped, to obtain an activated carbon slurry; tobacco
raw material is weighed and subjected to soaking, filter-
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parts of tobacco flavor and 50~80 parts of atomizing
agent are weighted and mixed well to obtain a coating
liquid; the coating liquid is sprayed onto the tobacco sub-
strate, and allowed to stand for 40 to 48 hours under
constant temperature and humidity conditions to finally
obtain a heat-not-burn tobacco substrate containing ac-
tivated carbon.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese pat-
ent application No. 201610247577.1, titted "METHOD
FOR PREPARING HEAT-NOT-BURN TOBACCO SUB-
STRATE CONTAINING ACTIVATED CARBON?", filed
with the Chinese State Intellectual Property Office on
April 20, 2016, the entire contents of which are incorpo-
rated herein by reference.

FIELD

[0002] The present disclosure relates to the field of to-
bacco technology, in particular to a method for preparing
heat-not-burn tobacco substrate containing activated
carbon.

BACKGROUND

[0003] Heat-not-burncigaretteisto provide consumers
with nicotine and tobacco-flavored aromas by heating
non-combustible tobacco to meet consumer demand
while significantly reducing the release of tar and harmful
substances from mainstream smoke gases. It is an im-
portant development trend in the future tobacco market.
The design of non-combustible tobacco raw materials is
very different from traditional cigarettes. Relevant exper-
iments have shown that ordinary cigarettes that have not
been specially treated can not provide satisfactory
amount of smog and aroma when used in general ciga-
rette utensils.

[0004] Patent document (publication No. CN
103181613) provides a method for the preparation of an
electrically dry distilled tobaccosheets. The patent doc-
ument discloses that pasting tobacco extracts, plant ex-
tracts and smoke producing agent to tobacco sheets can
be used to produce smoke in electrical distillers. Howev-
er, the patent document simply modifies the ordinary
sheets in a sheet-coating manner, and those tobacco
sheets without special treatment have a low adsorption
amount and lack of tobacco aroma during use, particu-
larly when coating amount is increased, its performance
will be greatly reduced.

SUMMARY
|. Technical Problem to be Solved

[0005] The technical problem to be solved by the
present disclosure is how to provide a heat-not-burn to-
bacco substrate having a nicotine and tobacco charac-
teristic aroma while substantially reducing the amount of
tar and harmful substances in the smoke gases, i.e., pro-
viding amethod for preparing heat-not-burn tobacco sub-
strate containing activated carbon.
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Il. Technical Solution

[0006] In order to solve the above technical problem,
the present disclosure provides a method for preparing
heat-not-burn tobacco substrate containing activated
carbon, which comprises the following steps (all materi-
als are commercially available):

Step 1: Preparation of activated carbon slurry

[0007] Activated carbon is weighed, mixed with water,
deflaked and pulped, to make an activated carbon slurry
with a concentration of 1~5%.

Step 2: Preparation of tobacco slurry

[0008] Tobacco raw material is weighed and put into
water for soaking. Filtration is carried out after soaking,
and the filtered tobacco is mechanically pulped to obtain
a tobacco slurry.

Step 3: Preparation of tobacco substrates

[0009] By weight parts, 50~80 parts of tobacco slurry,
8~25 parts of wood pulp, 10~30 parts of activated carbon
slurry and 4~8 parts of binder are weighted and mixed
well. The mixed material is fed into a paper machine to
form a wettobacco substrate and dried by hot air to obtain
a tobacco substrate.

Step 4: Preparation of Coating Liquid

[0010] By weight parts, 1~40 parts of tobacco essential
oil, 2~20 parts of tobacco flavor and 50~80 parts of at-
omizing agent are weighted and mixed well to obtain a
coating liquid.

Step 5: Coating Tobacco Substrates

[0011] The coating liquid obtained in Step 4 is weighed
according to the weight of 25~40% of the tobacco sub-
strate obtained in Step 3, and sprayed onto the tobacco
substrate. The tobacco substrate is allowed to stand for
40~48 hours under constant temperature and humidity
conditions to obtain a heat-not-burn tobacco substrate
containing activated carbon.

[0012] Preferably, in Step 1, the activated carbon par-
ticles are activated carbon particles and/or activated car-
bon fibers; the activated carbon particles have a particle
size of 80~100 meshes; and the activated carbon fibers
have a fiber length of 0.5~8mm, preferably 0.5~5mm,
more preferably 1mm.

[0013] The above-mentioned activated carbon is pref-
erably a wooden activated carbon or a fruite-shell acti-
vated carbon.

[0014] Pretreatment method of the activated carbon
particles: 40~200 meshes plant source activated carbon
is added to 60~100°C hot water, sonicated under a fre-
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quency of 20~60KHz for 30~60min, followed by filtration,
washing and drying in a high temperature of 100~200°C
with ventilation.

[0015] Pretreatment method of the activated carbon
fibers: activated carbon fibers are added to hot water and
boiled for 30~60 min, followed by filtration, washing and
drying at a high temperature of 100~200°C with ventila-
tion.

[0016] Preferably, in Step 2, the tobacco material com-
prises one or more of tobacco stem, tobacco powder,
crumbled tobacco leaf and tobacco shred.

[0017] Preferably, in Step 3, the wood pulp is one or
more of spruce bleached kraft pulp, poplar bleached kraft
pulp, needle leave wood bleached kraft pulp and euca-
lyptus bleached kraft pulp; the binder is one or more of
xanthate gun, arabic gum and guar gum.

[0018] Preferably, in Step 3, the obtained tobacco sub-
strate has a moisture content of 10~15%, a thickness of
10~300um and a thickness/weight (g) of 20~200 g/m2.
[0019] Preferably, in Step 4, the tobacco essential oil
is prepared by the following method:

[0020] Tobacco leaf or tobacco shred is pulverized by
a pulverizer and passed through a 40~100 meshe sieve;
a certain ratio of solvent water, ethanol or ethyl ether is
added for ultrasonic extraction at a certain temperature
for 2~10h. After sedimentation, filtration and concentra-
tion under reduced pressure, tobacco primary extract is
obtained and subjected to molecular distillation for fine
extraction to obtain tobacco essential oil. Conditions for
the molecular distillation are as following: feed rate
2~10mL/min, vacuum degree 15~20Pa, injection tem-
perature 80°C, heating temperature 60~80°C, cooling
temperature 10~20°C, rotation speed 300~400r/min. The
tobacco leaf or tobacco shred is one or more of flue-cured
tobacco, aired-cured tobacco or sun-cured tobacco; the
aired-cured tobacco is selected from one or more of beu-
ley tobacco or Maryland tobacco; the sun-cured tobacco
is selected from one or more of aromatic tobacco, sun-
cured red tobacco, sun-cured yellow tobacco or rustica
tobacco.

[0021] Preferably, in Step 4, the tobacco flavor is one
or more of vanillin, benzoic acid, phenylacetic acid, 10%
Peru extractum, 5% tree moss extractum, 90% clove oil,
anisaldehyde, 10% pineapple ketone, benzyl alcohol,
phenylethyl alcohol, acetyltoluene, ethyl phenylacetate,
plum extractum, phenylacetaldehyde, acetophenone,
angelica lactone, farnesyl ketone, dodecanoic acid, iso-
valeric acid, benzyl butyrate, octanol, tetramethylpyra-
zine, citric acid, ethyl maltol, sclareol, sclareolide, am-
bergris ether, davana oil, orange leaf oil, valerian oil, ve-
tiver oil, labdanum extractum, storax extractum, angelica
root tincture, extractum tamarind liquidum, tamarind ex-
tractum, chamomile extractum, vanilla extractum, fig ex-
tractum, apple juice, megastigmatrienone, dihydrok-
iwifruitlactone, p-ionone, palmitic acid and geranyl ace-
tone. By mass percentage, the following combination is
preferred: vanillin 1%, benzoic acid 0.2%, phenylacetic
acid 0.5%, Peru extractum 1.0%, tree moss extractum
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5%, clove oil 0.5%, anisaldehyde 0.5%, pineapple alde-
hyde 0.5%, phenylethanol 0.4%, acetyltoluene 0.2%,
ethyl phenylacetate 0.2%, ethanol 25% and propylene
glycol 65%.

[0022] Preferably, in Step 4, the atomizing agentis one
or more of propylene glycol, triethylene glycol, 1,3-bu-
tanediol, glycerol, dipropylene glycol and polyethylene
glycol; glycerol is preferred.

[0023] The presentdisclosure also provides a tobacco
substrate prepared by the above method for preparing
heat-not-burn tobacco substrate containing activated
carbon.

[0024] The presentdisclosure also provides use of the
tobacco substrate prepared by the method for preparing
heat-not-burn tobacco substrate containing activated
carbon in heating non-combustible cigarette utensils, i.e.,
the tobacco substrate is rolled and made into cigarettes,
and placed in the cigarette utensils. The heating temper-
ature is set to 200~500°C and the heating time is 10~30s.
After the heating time is reached, the cigarette is ready
for smoking.

I1l. Beneficial Effect

[0025] Inthe method of the present disclosure, adding
activated carbon to the substrate can increase the con-
tent of atomizing agent in the substrate, thus significantly
improving the amount of smog in the smoking process
when using a heating non-combustible cigarette utensil.
Adding activated carbon to the substrate can also im-
prove the ability of the substrate to load tobacco flavor
and tobacco essential oil, significantly increasing the
amount of aroma and tobacco fragrance when using a
heating non-combustible cigarette utensil. Pretreatment
of activated carbon can minimize the effect of activated
carbon on tobacco aroma.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] The embodiments of the present disclosure will
now be described in further detail with reference to the
following examples. The following examples are merely
illustrative of the present disclosure and are not intended
to limit the scope of the invention.

Example 1

[0027] Coconut shell activated carbon of 80~100
meshes was added to 80°C hot water, sonicated under
a frequency of 40KHz for 60min, followed by filtration,
washing and drying at a high temperature of 150°C with
ventilation.

[0028] By mass percentage, tobacco pulp 65.5%,
wood pulp 14.5%, coconut shell activated carbon slurry
15% and xanthate gum 5% were mixed well and fed di-
rectly into a twin-wire papermachine for shaping. The to-
bacco substrate was obtained by drying with a hot-air
dryer, and the resulting tobacco substrate had a thick-
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ness of 100pum, and a thickness weight (g) of 50 g/m2.
[0029] Coatingliquid comprising, by mass percentage,
flue-cured tobacco essential oil 20%, tobacco flavor 6%,
glycerol 74% was prepared. 25% of the coating liquid
based on the mass percentage of the tobacco substrate
was sprayed onto the tobacco substrate, and balanced
in a constant temperature and humidity incubator at an
ambient temperature (22 = 1) °C and relative humidity
(60 = 2)% for 48h to obtain tobacco substrate sample 1#.
[0030] The above substrate was rolled and made into
atobacco roll, compounded with a hollow filter rod to form
a cigarette and inserted into a cigarette utensil for use.
The heating temperature for the cigarette utensil was set
to 250°C, and smoking can be started after heating for
20s.

Example 2

[0031] Fiber activated carbon having a fiber length of
1mm was added to 100°C hot water and boiled for 60min,
followed by filtration, washing and drying at a high tem-
perature of 150°C with ventilation.

[0032] By mass percentage, tobacco pulp 50%, wood
pulp 17%, fiber-activated carbon slurry 25% and Arabic
gum 8% were mixed well and fed directly into the folder
net paper machine for shaping. The tobacco substrate
was obtained by drying with a hot-air dryer, and the re-
sulting tobacco substrate had a thickness of 150um and
thickness weight (g) of 80 g/m2.

[0033] Coatingliquid comprising, by mass percentage,
flue-cured tobacco essential oil 10%, tobacco flavor 20%
and glycerol 70% was prepared. 35% of the coating liquid
based on the mass percentage of the tobacco substrate
was sprayed onto the tobacco substrate, then balanced
in a constant temperature and humidity incubator at an
ambient temperature (22+1) °C and relative humidity
(60+2)% for 48h to obtain tobacco substrate sample 2#.
[0034] The above substrate was rolled and made into
atobacco roll, compounded with a hollow filter rod to form
a cigarette and inserted into a cigarette utensil for use.
The heating temperature for the cigarette utensil was set
to 350°C, and smoking can be started after heating for
10s.

Example 3

[0035] Activated carbon fiber having a fiber length of
5mm was added to 100°C hot water and boiled for 60min,
followed by filtration, washing and drying at a high tem-
perature of 150°C with ventilation.

[0036] By mass percentage, tobacco pulp 76.5%,
wood pulp 9.5%, activated carbon fiber slurry 10% and
guar gum 4% were mixed well and fed directly into the
folder net paper machine for shaping. The tobacco sub-
strate was obtained by drying with a hot-air dryer, and
the resulting tobacco substrate had a thickness of 150pum
and thickness weight (g) of 80 g/m2.

[0037] Coating liquid, comprising, by mass percent-
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age, flue-cured tobacco essential oil 5%, tobacco flavor
15%, propylene glycol 20% and glycerol 60% was pre-
pared. 40% of the coating liquid based on the mass per-
centage of the tobacco substrate was sprayed onto the
tobacco substrate, then balanced in a constant temper-
ature and humidity incubator at an ambient temperature
(22=1) °C and relative humidity (60=2)% for 48h to ob-
tain tobacco substrate sample 3#.

[0038] The substrate was rolled and made into a to-
bacco roll, compounded with a hollow filter rod to form a
cigarette and inserted into a cigarette utensil for use. The
heating temperature for the cigarette utensil was set to
200°C, and smoking can be started after heating for 30s.

Comparative Example 1

[0039] The coating liquid was sprayed onto a conven-
tional substrate, and the coating liquid composition and
mass percentage were the same as in Example 1. The
resulting substrate was rolled and made into a tobacco
roll, compounded with a hollow filter rod to form a ciga-
rette and inserted into a cigarette utensil for use. The
heating temperature was set to 250°C, and smoking can
be started after heating for 20s.

[0040] By sucking the above substrate sample, it can
be found that the tobacco substrate to which activated
carbon is added can better adsorb the coating liquid,
while for the ordinary substrate, it was found that the coat-
ing liquid penetrates to the cigarette paper. The tobacco
substrate added with activated carbon can releases a
larger amount of smog and more abundant tobacco aro-
ma during the suction process. Therefore, adding acti-
vated carbon in the substrate can enhance the quality of
heat-not-burn tobacco substrate, having a better appli-
cation prospect.

[0041] The above embodiments are merely illustrative
of the present disclosure and are not intended to limit the
present disclosure. While the present disclosure has
been described in detail with reference to the embodi-
ments, it will be understood by those skilled in the art that
various combinations, modifications, or equivalents of
the technical solutions of the present disclosure are not
to be regarded as a departure from the spirit and scope
of the technical solutions of the present disclosure, and
are regarded within the scope of the claims of the present
disclosure.

Claims

1. A method for preparing heat-not-burn tobacco sub-
strate containing activated carbon, comprising the
following steps:

Step 1 - Preparation of activated carbon slurry:
activated carbon is weighed, mixed with water,
deflaked and pulped, to make an activated car-
bon slurry with a concentration of 1~5%;
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Step 2 - Preparation of tobacco slurry: tobacco
raw material is weighed and put into water for
soaking; filtration is carried out after soaking,
and the filtered tobacco is mechanically pulped
to obtain a tobacco slurry;

Step 3 - Preparation of tobacco substrates: by
weightparts, 50~80 parts of tobacco slurry, 8~25
parts of wood pulp, 10~30 parts of activated car-
bon slurry and 4~8 parts of binder are weighted
and mixed well; the mixed material is fed into a
paper machine to form a wet tobacco substrate
and dried by hot air to obtain a tobacco sub-
strate;

Step 4 - Preparation of coating liquid: by weight
parts, 1~40 parts of tobacco essential oil, 2~20
parts of tobacco flavor and 50~80 parts of atom-
izing agent are weighted and mixed well to ob-
tain a coating liquid;

Step 5 - Coating tobacco substrates: the coating
liquid obtained in Step 4 is weighed according
to the weight of 25~40% of the tobacco substrate
obtained in Step 3 and sprayed onto the tobacco
substrate; the tobacco substrate is allowed to
stand for 40 to 48 hours under constant temper-
ature and humidity conditions to obtain a heat-
not-burn tobacco substrate containing activated
carbon.

The method for preparing heat-not-burn tobacco
substrate containing activated carbon according to
claim 1, characterized in that, in Step 1, the acti-
vated carbon are activated carbon particles and/or
activated carbon fibers; the activated carbon parti-
cles have a particle size of 80~100 meshes; and the
activated carbon fibers have a fiber length of
0.5~8mm.

The method for preparing heat-not-burn tobacco
substrate containing activated carbon according to
claim 1, characterized inthat, in Step 2, the tobacco
material comprises one or more of tobacco stem,
tobacco powder, crumbled tobacco leaf and tobacco
shred.

The method for preparing heat-not-burn tobacco
substrate containing activated carbon according to
claim 1, characterized in that, in Step 3, the wood
pulp is one or more of spruce bleached kraft pulp,
poplar bleached kraft pulp, needle leave wood
bleached kraft pulp and eucalyptus bleached kraft
pulp; the binder is one or more of xanthate gun, ar-
abic gum and guar gum.

The method for preparing heat-not-burn tobacco
substrate containing activated carbon according to
claim 1, characterized in that, in Step 3, the ob-
tained tobacco substrates have a moisture content
of 10~15%, a thickness of 10~300pum and a thick-

10

15

20

25

30

35

40

45

50

55

10.

ness weight (g) of 20~200 g/m2.

The method for preparing heat-not-burn tobacco
substrate containing activated carbon according to
claim 1, characterized in that, in Step 4, the tobacco
essential oil is prepared by the following method: to-
bacco leaf or tobacco shred is pulverized by a pul-
verizer and passed through a 40~100 meshe sieve;
a certain ratio of solvent water, ethanol or ethyl ether
is added for ultrasonic extraction at a certain tem-
perature for 2~10h; after sedimentation, filtration and
concentration under reduced pressure, tobacco pri-
mary extract is obtained and subjected to molecular
distillation for fine extraction to obtain tobacco es-
sential oil; the conditions for the molecular distillation
are as following: feed rate 2~10mL/min, vacuum de-
gree 15~20Pa, injection temperature 80°C, heating
temperature  60~80°C, cooling temperature
10~20°C, and rotation speed 300~400r/min.

The method for preparing heat-not-burn tobacco
substrate containing activated carbon according to
claim 1, characterized in that, in Step 4, the tobacco
flavor is one or more of vanillin, benzoic acid, phe-
nylacetic acid, 10% Peru extractum, 5% tree moss
extractum, 90% clove oil, anisaldehyde, 10% pine-
apple ketone, benzyl alcohol, phenylethyl alcohol,
acetyltoluene, ethyl phenylacetate, plum extractum,
phenylacetaldehyde, acetophenone, angelica lac-
tone, farnesyl ketone, dodecanoic acid, isovaleric
acid, benzyl butyrate, octanol, tetramethylpyrazine,
citric acid, ethyl maltol, sclareol, sclareolide, amber-
gris ether, davana oil, orange leaf oil, valerian oil,
vetiver oil, labdanum extractum, storax extractum,
angelica root tincture, extractum tamarind liquidum,
tamarind extractum, chamomile extractum, vanilla
extractum, fig extractum, apple juice, megastig-
matrienone, dihydrokiwifruitlactone, p-ionone, pal-
mitic acid and geranyl acetone.

The method for preparing heat-not-burn tobacco
substrate containing activated carbon according to
any one of claims 1 to 7, characterized in that, in
Step 4, the atomizing agent is one or more of pro-
pylene glycol, triethylene glycol, 1,3-butanediol,
glycerol, dipropylene glycol and polyethylene glycol.

A tobacco substrate prepared by the method for pre-
paring heat-not-burn tobacco substrate containing
activated carbon according to any one of claims 1 to
8.

Use of the tobacco substrate prepared by the method
for preparing heat-not-burn tobacco substrate con-
taining activated carbon according to claim 9, char-
acterized in that, the tobacco substrate prepared
by the method according to any one of claims 1 to 8
is rolled and made into a cigarette, placed in a cig-
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arette utensil which is set with a heating temperature
200~500°C, a heating time 10~30s, and smoking can
be started after the heating time.
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