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The institutional environment in which it is necessary now to operate a modern tobacco
business is very difficult due to the constant escalation of government regulations,
resulting on the one hand, to a reduction in legal consumer markets, on the other - to
the need to create new products for legitimate tobacco companies, kompromicsno that
could reconcile in their consumer qualities and negatively related to the smoking public,
and government regulation with the unconditional preservation of state darstva all,
including tax and fiscal obligations of agents, and the actual smoking of the consumer.

A typical example of this is a new class of devices is iQOS - tobacco electric heating
system designed for "Heat-Not-Burn" technology (HNB) [1-4]. In principle, this concept
would be wrong to call a completely new, as cigarette tobacco products to be heated
initially been distributed in the US market in the 1980s, but it was not commercially
quite successful. At the present time, taking into account new technological capabilities
and technological innovation products with the heated tobacco received a second life
and is positioned as an alternative for smokers who want to replace traditional
cigarettes less harmful method of tobacco use.

According to public statements by management of the company Philip Morris
International of the new company's mission is to create a future without the cigarette
smoke. [5] Thus, according to this concept, the further development of the company's
business should identify innovative products, including tobacco products with potentially
lower risk (PPR) for the health, the consumption of which is allocated significantly less
harmful substances in comparison to smoking regular cigarettes. Currently iQOS - has
already been launched on the market in many countries. Conceptual idea of this
product is just the admiration of his unquestionable harmony: the consumers
themselves - smokers get from a new product familiar taste and sensations
nonsmokers avoid annoying harm from passive smoking, the state continues to receive
excise and other taxes on the functioning of the tobacco industry, and the company
produces and sells " sigaretoobraznye " sticks in packs of 20 pieces at the same time -
not only continuing to invest in even more new and safer tobacco products PPR, but
without conflict with existing with society, the majority of which is made up of
opponents of smoking.

The purpose of this article is a comparative study of the physico-chemical properties as
the tobacco components of cigarettes c filter Parliament Night Blue (hereinafter - the
magnificent Parliament cigarettes), sticks ( HeatSticks ) magnificent Parliament the
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Blue for iQOS (hereinafter - sticks magnificent Parliament), and formed them in smoker
consumption products, respectively - or burning of tobacco products or substances in
the composition of the generated aerosol. It is also an object of research are
temperature conditions-nicotine aerosol generating device iQOS for example sticks
Parliament.

Structurally iQOS tehnicheckoe is an electronic product consisting of a holder and
charger. The holder includes blocks such as a lithium-ion battery with a capacity of 120
mAh, the heating element with platinum-ceramic outer coating [9], the contactless
charging port, diode device status condition indicator for smoking. Charger respectively
consists of a lithium-ion battery with capacity of 2900 mAh, the charging contacts for
heater, diode indicators cootvetstvenno - charge level, the charging process, cleaning of
the heater, as well as port microUSB. Actually-nicotine Stick iQOS is replaceable as a
cartridge is a disposable product that looks like a truncated at both the cigarette and
the filter cartridge to a pipe.

In order to take iQOS need to reach holder with the heater from the battery charger,
insert the stick, press located on the body of the holder button for a few seconds; after
the LED stops blinking and begins to continuously "green" signal the readiness of the
process - you can proceed to the smoking session. About 10 seconds before the end of
this process first green diode will change to orange to alert you when the battery
power, and then completely turns off - that would mean the need for recharging holder
for the next stage of consumption.

Laboratory examination of the design stick iQOS revealed the following components of
the construct shown in Fig. 1.
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Fig. 1 stick components i the QOS " magnificent Parliament the Blue ".



Stick Parliament consists of 4 different sections, obviously having a different
functionality and united via pasted paper wrapper in a single monokonstruktiv: 1) the
tobacco portion, presumably consisting of reconstituted tobacco, possibly manufactured
by Sast Leaf technologies [6] or other molding technology ; 2) an acetate filter formed
as a hollow cylinder; 3) "Ribbon" filter - presumably made of food-grade polymer, and
4) terminating acetate filter with a cardboard sleeve.

Study of physico - chemical properties of the components of cigarette brand
and sticksParliament .

Study of physico-chemical properties of the components of cigarette sticks Parliament
and carried out by a specialized laboratory of "Pogarskaya cigarette and cigar factory"
(certificate N2 520 of 6.11. 2015, FBU Bryansky FMC) according to the procedures set
forth in the bibliography [8]. The results of these studies are shown in Table. 1 and 2.
The purity of all reagents used in this work was not less than 98%.

Table 1. Results of studies of chemical indicators of raw tobacco cigarette
sticks and magnificent Parliament .
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Table 2. Results of studies of the physical properties of a cigarette component
and sticks Parliament
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Analyzing the results of studies is given in Table. 1, 2 can assume the following:

- to form a similar taste profile of cigarette smoke aromatic aerosol Parliament and
sticks in the manufacture of reconstituted tobacco, which is the main structural member
to form a flavored aerosol profile probably identical tobacco blend is used consisting of



a tobacco material sortotipov Virginia and burley. On this fact indicate very similar
values of the nicotine content, carbohydrates and hydrogen index of smoke;

- characterized by almost 2 times pyrolysate values, as well as substantial difference
values on the content of sugars and protein, respectively, for cigarette sticks and
conditioned likely technological additives cellulose, triacetin, glycerine and other
additives used in the manufacture of reconstituted tobacco sticks.

To test the hypothesis that it is used in stikah homogenized (reconstituted) tobacco
material manufactured by injection molding technology, - the components of tobacco
and cigarette sticks were placed in a beaker c solution of distilled water and then stirred
for 1 minute with a magnetic stirrer IKA. As a result of exposure to water and agitation
(see Figure 2 -.. A) - tobacco portion sticks, unlike cigarette tobacco material (see
Figure 2 -. B) has lost the original form of a collapsed tape-shaped webs (as shown in
Fig. 1 - 1) and formed as a fine precipitate bottom of the glass, as well as opaque slurry
solution. Visually filtered size of deposited particles smaller than the minimum mesh
size diameter for separating fractions of tobacco dust, t. E. Less than 0.315 mm. This
fact indicates that the tobacco portion of the stick is made from reconstituted tobacco, ¢
using appropriate additives within the technology of long-fiber cellulose and plasticizers
to form a tobacco leaf.

Fig. 2. View of the beaker with a solution: And - the tobacco of the
stick magnificent Parliament , B - the tobacco of the cigarettes magnificent
Parliament.

To clarify the structure of the soluble carbohydrates in the sticks have been conducted
studies on differentiated sugar composition according to the following procedure: into a
volumetric flask was placed 25 ml sample of homogenized tobacco mass 1 g, was
added 3 ml of distilled water, stirred, stood for 20 minutes. at room temperature was
added 0.5 ml - "Karreza I", then 0.5 ml - "Karreza II", 1 ml (0.1 mol) of sodium
hydroxide. The volume of the flask was brought to mark with distilled water. The



resulting mixture was filtered. The filtrate was used for analysis. Analysis was carried
out by enzymatic method using a set of Yellow LineR-Biopharm.

The study found that the content of sugars in stikah corresponds to the following
values: Glucose - 36.26 g / kg, fructose - 50.77 g / kg sucrose - absent. This glucose
and fructose, in principle, correspond to the average data content of the tobacco blend
component for class "American blend" traditionally consisting of tobacco material
mixture sortotipov Virginia and burley.

The principal difference tobacco heating systems of traditional cigarettes is the lack of
direct pyrolysis of tobacco that potentially avoids the formation of carbon monoxide CO
- very poisonous and deadly gas, which is one of the main enemies of man in modern
technological society. The main idea for reducing the toxicity iQOS is to create such
conditions-nicotine aerosol generation, during which CO will not be formed at all or its
formation will be substantially reduced. It is known that ignition temperature of
cellulose and lignin as a main combustible components of all plants, including tobacco
and - the temperature is about 450 degrees Celsius. Of course it must be remembered
that for the other components, for example, vegetable oils, which are also included in
the tobacco and other plants, smoke temperature begins in the range 160-230 degrees
Celsius, and for certain substances, such as waxes or like his other fat polymers (cutin,
suberin) more or less, - 90 -110 degrees. Therefore, investigation of temperature
regimes in structural parts sticks iQOS an important part of research to understand the
mechanisms of reducing the toxicity of tobacco in the heating system, compared with
the cigarettes, cigarettes and other tobacco products that produce smoke during

pyrolysis.

According to the claimed design features iQOS heater with platinum-ceramic coating [8]
is heated to 350 degrees Celsius, which may be due, in general, the design of the
heater, as well as appropriate Curie temperature for the ferrite evaporator in case of
using iQOS structure technical solutions [ 7].

To study the temperature conditions in the sticks authors stand was developed, shown
in Fig. 3. Block diagram of the temperature measurement and visualization of
measurement results is shown in Fig. 4. As the test system used iQOS kit having the
following serial numbers indicated on the package (01) 7622100925682 (21) YFZ 36X
4AN W3L, (240) DK000032.02.

Fig. 3. Block diagram of the device for measuring the temperatures in stikah
Parliamentdlya iQOS
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Measuring device enables to simultaneously 2nd independent channels measuring the
heating temperature or temperature evaporate in different segments of the stick
through the broach holder while iQOS air volume approximately equal to the smoker's
puff volume and record the measurement data in an appropriate file structure. The
installation consists of the following devices interconnected silicone hoses:

e Vacuum pump. In the role of vacuum pump installed membrane water pump
FLOGET capacity 6501/ h (0.18 | / s) with motor 12 V DC;

e Block pump power and the solenoid valve 12;

e Receiver - the capacity of 10 liters for the expansion of the vacuum pump
capacity into account the physiology c tightening smoker (approximately 0.7 1 /
sec.);

e Solenoid air valve to allow the aerosol stream comprise pulling on the desired
mode interval (established empirically necessary time broach was 3 sec.);

¢ Manual valve control broach, which is set first in the course of iQOS holder and
allows you to establish the intensity of the broach (Drive Profile), near real
consumption;

e Temperature sensors TCA L type manufactured from a thin wire of chromel
alloys, Copel. To reduce the thermal performance enertsii temperature sensors
produced without protective armature with uninsulated hot junction, with a
minimum diameter of 0.2 mm. [ 13 ].



Sensors through a puncture wound in a silicone tube. One sensor remains inside the
tube at the point where it ends a mouthpiece holder and the other sensor is put
through a pre-pierced opening in the needle Stick. On the conductor sensor marker
marked tags that accurately move the thermocouple junction in the right part of the
stick. Stick to puncture is done on a central axis thereof;

7. Microprocessor meter thermostat-2 channel TRM 202-H2. RR [10]. Basic unit
according to the reduced accuracy of the passport, not more than + 0.25. 05%;

8. RS-485 converter USB interface - designed for mutual signal conversion interfaces
USB and RS-485.

Fig. 4 . The block diagram of the temperature measurement and visualization
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Experimental Temperature measurements were performed by the following algorithm:

1. On the gauge wire previously applied marking labels in accordance with the
geometry of the sections of the stick and an object location on a desired temperature
measurement points. Stick pierced by a needle to form a channel input sensors, is then
placed into the channel temperature sensor to the first marker thread on the sensor
wire, after which the stick is inserted in the holder, which in turn connects the silicone
tube to simulate the tightening;

2. turn on the device;

3. button "ON broach" for about 1 minute the pump and in the receiver the desired
vacuum is created. Pre manual control valve opens broach 230 degrees;

4. Turns iQOS holder in the work;



5. After readiness iQOS holder - 3 seconds the solenoid valve is switched broach.

Thermostat 202 TPM-H2. RR measures the temperature on two channels and RS 485
via USB interface transducer measurement data are transmitted to a

computer. temperature measurement process is displayed as a graph using Master
Scada program. Photo measuring stand - setup is shown in Fig. 5.

Fig. 5. Apparatus for measuring the heating temperature of the segments and
the stick temperature was evaporated i QOS.

temperature measurement results in different segments Parliament stick shown in
Fig. 6.

Fig. 6. The results of experimental research in stick temperature.
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Fig. 6 a, -b, -c, - r, respectively, is shown in green temperature acetate filter output,
and red stands dependence of the temperature profile in the various sections of the
stick when tightening: a) - in the tobacco portion of the sticker around the evaporator
(ris.1- 1), b) - a cylindrical hollow acetate filter (Figure 1-2), c) - "tape" filter (Figure 1-
3), d) - in the acetate filter from a cardboard sleeve (Figs 1-4) .

The temperature dependences in Fig. 6 clearly show that the torque (the characteristic
"peaks" extrema of plots) the ambient temperature around the evaporator is reduced
due to the air flow from 210 to 172 degrees Celsius, after which the aerosol flows into
the cavity of the first acetate filter, where the temperature is "resting" (in tightening
absence) varies from approximately 75 to 116 degrees Celsius - tightening; wherein in
the "tape" filter, in the absence of air suction ambient temperature is 60 degrees, and
in the presence of the main stream - rises to a value of 108 degrees; in the end portion
of the stick - in acetate filter when tightening the main stream temperature varies in
the range of 50-60 degrees Celsius, and in the intervals between puffs is approximately
30-33 degrees Celsius.

GC-MS analysis of raw tobacco in cigarettes and sticks Parliament to
consumption, as well as GC-MS analysis of the product precipitated on filters
after smoking sessions.

For carrying out GC-MS analysis to determine glycerol, propylene glycol and nicotine in
tobacco raw extracts of tobacco were prepared by ultrasonic extraction. For this sample
the tobacco sample weight of 1 g placed in glass vials. Each rigging added 10 cm 3 of
acetone. The tubes were placed in an ultrasonic bath of 100 watts and a frequency of
35 kHz. Ultrasound extraction duration was 10 minutes. Additional heating is not

used. The supernatant (1 ul) was used for GC-MS analysis.



For carrying out GC-MS analysis in order to identify substances aromatobrazuyuschih
weighed tobacco weight 0.5 g is placed in a vessel for vapor-phase sampling and tightly
sealed. The sample was analyzed by GC-MS with a vapor-phase sampling.

GC-MS analysis was carried out on the instrument Shimadzu GCMS QP-

2010Ultra. Separation was carried out on SLB-5 MS column. All substances in the
sample are isolated as separate chromatographic peaks. The obtained mass spectra of
the individual substances were detected automatically using WILLEY 7.0 database.

GC-MS analysis filters

For carrying out GC-MS analysis to determine glycerol, propylene glycol and nicotine
extracts were prepared from the filters ultrasonic extraction method. To do this, the
filters (1 piece of -. From the smoked cigarettes and stick) placed in a glass tube. Each
rigging added 3 cm 3 of acetone. The tubes were placed in an ultrasonic bath of 100
watts and a frequency of 35 kHz. Ultrasound extraction duration was 3

minutes. Additional heating is not used. Extraction was carried out three times, and the
extracts were combined. The resulting extract was brought to 10 cm 3 acetone and
centrifuged to separate the precipitate. The supernatant (1 ul) was used for GC-MS
analysis.

For carrying out GC-MS analysis to determine aromatobrazuyuschih substances filters
(1 piece of -. Of smoked cigarettes and stick) placed in vessels for vapor-phase
sampling and tightly sealed. The sample was analyzed by GC-MS with a vapor-phase
sampling.

GC-MS analysis was carried out on the instrument Shimadzu GCMS QP-

2010Ultra. Separation was carried out on SLB-5 MS column. All substances in the
sample are isolated as separate chromatographic peaks. The obtained mass spectra of
the individual substances were detected automatically using WILLEY 7.0 database.

Results of GC-MS studies are shown in Table. 3.4 and Fig. 7,8,9,10.

Table 3. Content of glycerin, propylene glycol and nicotine in cigarettes and
tobacco raw material sticks Parliament to consumption

sample name Glycerin, g / g Propylene, g / g Nicotine mg/ g
cigarette tobacco 0 0.0024 0.991
tobacco sticks 0,050 0.0021 1,982

Table 4. Content of glycerin, propylene glycol and nicotine in cigarette filters
and sticks after consumption Parliament

sample name Glycerin, g / g Propylene, g / g Nicotine, mg / filter



cigarette filters 0.000 0.001 0.755
filters sticks 0.005 0.001 0.515

Fig. 7 chromatogram of raw tobacco Parliament cigarettes
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After prokurivaniya iQOS stick with the tobacco portion and the filter elements under
influence of temperature and the formed aerosol destructive changes occur, displayed
in Fig. eleven.

Fig. 11 Changes in the structure of the component sticks after the smoking
session under the influence of temperature of the heater

The tobacco portion of the stick after use becomes almost black color and ceases to be
relatively elastic as before use, apparently due to thermal evaporation of the moisture
contained therein, as well as glycerol diacetate and glycerol propilenklikolya. On acetate
filter appears light brown plaque, "tape" filter - particularly in its central portion while
moving the main spray jet changes lamellar structure and takes the form of dried
glassy rod.

Furthermore, in [14] by PTR-MS, it was shown that when exposed to high heating
temperature of the tobacco portion of the stick inserted in iQOS device is the same
appearance and sidestream tobacco heating products, which can lead to exposure to
nonsmokers , close to the practicing consumer iQOS. This fact requires a separate
study from the scientific point of view and from the point of view of regulatory functions



on the basis that the public health community has declared that there is no safe level of
exposure of the side product emissions with the contents of tobacco [15,16] .Vyvody:

At the same time, in spite of the fundamental difference in the way of consumption,
and regular cigarettes sticks look like: a) a fully automated manufacturing process of
the product; b) the presence of the tobacco material; c) the fact that there are thermal
dynamic processes leading to the formation of both the main and side streams
corresponding precipitates - smoke or aerosol; d) to control the physico-chemical
parameters of products, at least part of the weight of component resistance broaches,
nicotine content, and propylene glycol. These facts can be a logical basis for the use of
the same government regulations and cigarettes, and sticks to iQOS systems.

Glycerol (food additive E422 ) in the technology most likely to be held, first, the
functional load stabilizer having properties to maintain a product to increase the
viscosity and consistency, as well as used as an emulsifier , by means of which usually
can be mixed different immiscible or poorly blending components. Propylene glycol
(boiling temperature 187.4 ° C) is used as the aerosol generator-nicotine and as a
solvent - primarily for nicotine and flavoring additives; also propylene glycol is used as
humectant and tobacco in addition, reconstituted tobacco storage mode carries a
functional moderate preservative having bactericidal properties.

It should be noted that propylene glycol in the manufacture of reconstituted tobacco
technology provides the necessary interaction with nicotine after shredding the tobacco
material, i.e., propylene glycol is likely actually forms a solution with the contents of
the cell vacuole (including salts and nicotine) after the mechanical destruction of cell
structures during grinding (grinding) of the dried tobacco during processing. As a result
of grinding breaks "Encapsulation” vacuole walls due to degradation of plant cell
materials, and the contents mixed with the components of vacuoles solutions involved
in the manufacture of reconstituted tobacco technology. The confirmation of this fact is
the results of GC-MS, according to which nicotine and propylene equally well present in
homogenized tobacco and the filter after the smoking stick session (see. Fig. 8.10, tab.
3.4). Also present in the tobacco sticks, and terminating acetate filter glycerol diacetate
(dietary supplement E1517) most likely used in the manufacture of reconstituted
tobacco molding technology as a filler or a water-retaining agent.

Furthermore, since it should be noted that despite the fact that the sticks used almost
twice minimal amount of tobacco (Table. 2), the nicotine content of the sticks almost
twice the amount of nicotine in cigarettes (Table. 3) . This fact requires further
research: it is possible that used in this study, the method of preparation of tobacco
extracts ultrasonic extraction method allows much more efficient to extract nicotine
from reconstituted tobacco, where the nicotine is more readily available, as opposed to
the cut tobacco blend cigarettes. On the other hand, based on the existence of a larger
amount of nicotine per unit of tobacco weight stikah compared with cigarettes can be
made the following assumption - nicotine sticks added artificially and further to the pulp
production stage for reconstituted tobacco, which allows more accurately predict in turn
and control the content of nicotine in the finished product - sticks.

Based on data from GC-MS can be said that the homogenised tobacco sticks, due to the
content such components as fragrances, propylene glycol, glycerol and glycerol
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diacetate by its qualitative composition closer to pipe tobacco, although quantitatively
tobacco components in the sticks iQOS course longer than in hookah mixtures. Thus,
the actual physical process of aerosol formation, - again qualitatively (nicotine +
propylene glycol + flavor) is very similar veyping in part directly direct contact
interaction heater reconstituted tobacco, wherein the nicotine whose vaporization
temperature is 247 deg C is held in a largely closed cell structure as in the raw tobacco
cigarettes, and in a liquid solution to be vaporized by heating. In the cigarette nicotine
enters into the main stream of smoke due to the thermal degradation of the cellular
structure, i.e., After combustion of cell walls.

3. The acetate portion of the filter stick into a hollow cylinder (Fig. 1-2) is likely to form
a predetermined beam flux aerosol form with the desired diameter which is smaller
than the main diameter of the stick, and also to reduce the core temperature of the
aerosol jet. In this segment, the stick temperature of aerosol with respect to the
tobacco portion of the stick is reduced by about 55-60 degrees Centigrade (Figure 6 -.
A, b). Furthermore, on the inner wall of the cylindrical filter condensation aerosol
securing some components whose presence can be seen visually as a brown plaque
(Fig. 11).

4. "Ribbon" filter (Fig. 1-3) provides for some reduction in temperature of the aerosol
as well as presumably works as a "fuse" or stubs for the main stream of the aerosol
jet. At the end of the smoking session, this part of the stick is actually spokshuyusya
agglomerated mass. It can be assumed that this segment of the stick is made of food-
grade polymer with relatively low glass transition temperature, e.g. identical polylactide
[7, 11] and major functional segment of the stick will be blocking the flow of aerosol
and equal melting temperature above the melting temperature of the "belt" of the
polymer. In other words, this segment of the stick is in the first place, can not
guarantee aerosol consumption with the temperature above a certain predetermined
value, as well as repeated use of the stick for a smoking session. In this case,
apparently, to that end previous segment stick (with the cylindrical cavity of Fig. 1-2)
actually carries out focusing aerosol flow is to concentrate the heat flow density in the
central part of the stick.

5. Termination acetate filter (Fig. 1- 4) for filtering the mainstream aerosol, the aerosol
component of the retention portion and reducing aerosol temperature to room
temperature for the consumer. For imparting mechanical strength to the end portion of
the stick filter acetate - used cardboard sleeve.

6. Comparing the chromatograms of Fig. 9, 10 should be stated that the smoke of
traditional cigarettes significantly more toxic than the products of condensation aerosol
sticks because after smoking cigarette filters comprise pyrolysis products such as
benzene, toluene and xylene. Condensation aerosol filters sticks terminal comprises
esters of acetic acid produced is likely in the heating process.

7. In addition, the stick-toxic aerosol contains furfural. Formation of furfural (t ., =
161,7 ° C) due most likely to the thermal degradation of sugars - glucose and
fructose. When heated to 250 ° C decompose furfural to furan and carbon

monoxide . Furfural is a toxic substance that affects the nervous system, causing
irritation to the skin and mucous membranes, convulsions, paralysis. In chronic action


https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D1%80%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0

may cause eczema, dermatitis, chronic rhinitis [12]. Furfural may be the product
resulting in melanoidins process reactions of amino acids and sugars with the
characteristic darkening of the tobacco material during thermal impact. Investigation of
quantitative composition of furfural released during consumption aerosol stick iQOS,
further study necessary for understanding the degree of toxicity.

8. Change in color and texture of homogenized tobacco stick after consumption may be
the consequence of the process of caramelization of glucose and fructose, which is the
temperature of caramelization, respectively, 145-149 ° C and 98-102 ° C, resulting in
the formation of dark-colored caramel type products and karamelina. Particularly
sensitive to the process of caramelization of fructose - its caramelization takes place in
6-7 times faster than other sugars.

9. Because of the ambiguity of consumer reviews and iQOS users in the Internet space,
the subject of separate studies - according to the authors, should also become a
comparative study of the organoleptic taste and flavor profile of the aerosol sticks iQOS
compared to tobacco smoke and aerosols formed in veypinge.
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A.1.H. Mouncees WN.B., k.1.H. lMMogkonaes A.0., CaBsuH B.M., J1€3Hbi# B.B., NMpnxoabko P.I1.,
CumpasaHosa T.I1., k.T.H. Moiceak M.B., k.T.H. ®unnarosa U.A., LLinuukoHakoB ®.A .,
Bbynrakosa I1.A.

MHCTUTYUMOHaNbHAA cpeaa , B KOTOPOA NPUXOAMTCA B HacTosllee BpeMa YHKLUMOHUPOBATb
COBpEMEHHOMY TabayHoMy BM3HECY, ABNSETCA O4EHb C/TOKHOW M3-3a MOCTOSHHOM 3CKanauum
rocy4apCTBEHHbIX perynauunii, NpuBoAaWKNX, C O4HON CTOPOHLI, K COKpaLLleHWIO NeranbHbiX
noTpebuTeNbCKUX PbIHKOB, C APYroi - K HE0BX0ANMMOCTM ANS NeranbHbiX TabayHbIX KOMMNaHWK
co34aBaTh HOBbIE MPOAYKThI, KOTOPbIE KOMAPOMUCCHO MOrNTM 6bl MPUMWUPATL MO CBOWM
noTpebuTeNbCKUX KavyecTBaM M HEraTMBHO OTHOCSLLYHOCS K KypeHWIo 06LWeCTBEHHOCTb, U
rocy4apCcTBeHHble perynauun ¢ 6e3ycnoBHbLIM COXpaHeHWeM ANA rocyaapcrea BCEX , B TOM yucne
HanoroBbiX, 0693aTeNnbCTB MUCKanbHbIX areHToB, U COBCTBEHHO CaMoro Kypsuwero notpeburens .

XapaKTepHbIM NpeacTaBUTENEM MMEHHO Takoro HOBOro Knacca yCTpPoWcTB sienseTcs iQOS — cuctema
3NeKTpuYyeckoro HarpesaHunsa Tabaka, paspaboTaHHasa no TexHonorumn “Heat-Not-Burn”( HNB) [ 1-4
]. IpUHUMNWANBHO AAHHYO KOHUenuuo 6bin10 6bl HENPaBWNbLHO Ha3bliBaTbk abCcontOTHO HOBOW,
MOCKONbKY CUrapeTHas NMpoAyKUMS C HarpeeaeMblM TabakoM M3HavanbHO yXe pacnpocTpaHsanacb Ha
pbiHke CLUA B 1980-x roaax, HO oKasanacb KOMMEpYeckn He BMnonHe yaadHoi. B HacToswee Bpems
C YY4ETOM HOBbIX TEXHONTIONMYECKUX BO3MOXHOCTEN M TEXHUYECKMX MHHOBALUWIA NMPOAYKLMS C
HarpeBaeMbiM TabakoM Mony4Yuna BTOPYH XWU3Hb U NMO3MUMOHMPYETCS B Ka4yecTBe anbTepHaTUBbl ANns
KYPWIbLUMKOB, KOTOpbIe X0Tenu 6bl 3aMecTUTh TPaaAULMOHHbIE CUrapeTkl MeHee BpeaHbIM Crocobom
notpebnenus Tabaka.

CornacHo ny6nunyHoro zaseneHmns pykosoacTea komnaHuu Philip Morris International HoBol
MUCCMEN KOMNaHWKU ABNSAETCA co3naHue byayuero 6e3 curapeTtHoro gbiMa [5]. Takum obpasoMm, B
COOTBETCTBMM C AAHHOW KOHUENUWeWh ganbHelwee pa3sutue 6U3Heca KOMNaHUU AOMKHbI
onpeaensaTb UHHOBAUMUOHHbIE M3AENUA, B TOM Yyucie, TabauHble NPoAYKTbl C NOTEHUMANbHO
NoHMXeHHbIM puckoM (MMP) ansa 3a0poebs, Npu NoTpebneHn KOTOPbIX BblAENSAETCH CyLeCcTBEHHO
MeHblle BpeAHbIX BELEeCTB No CPaBHEHWUIO C KypeHueM o6blYHbIX curaper. B HacToswee spems iQOS
- YK€ 3anylweH B NpoAaxy BO MHOMMX cTpaHax mupa. KoHuenTyanbHas uaes AaHHOro NpoaykTa
BbI3blBAET CNpaseaNnBOe BOCXULLEHWE CBOEW HenpepeKaeMoin rapMoHuein: camm notpebutenu -
KYPWbLMKKA MONYYaT OT HOBOrO NPOAYKTa NPUBLIYHBIA BKYC M OWYLWEHWSA, Hekypswme nlberatoT
Ha30WAMBOro Bpeaa OT NacCUBHOMO KYPEHUS, rocyAapcTBo NPOAO/IKAET NOAY4YaTh aKUM3HbIA K
APYrue Hanoru ot @yHKUMOHMpoBaHWA TabayHoW OTpacnu, a caMa KOMMNaHWa Npou3BOAMT U NpoaaéT
“‘curapetoobpasHble’” cTUMKKW B Nadkax no 20 WTyK, Npu 3TOM, - He TONbKO NPOAOMXKasa MHBECTULMWN B
eweé 6onee HoBble U 6e3onacHble TabauHble NpoaykTel MMP, HO U 6ECKOH(NUKTHO COCYLLECTBYSA C
ob6wecTsoM, 60NbWKMHCTBO KOTOPOro COCTOMT M3 NPOTUBHWKOB TabakoKypeHus.

Llenblo HacTosAwWel cTaTbn ABNSETCA CpaBHUTENbHOE uccrneaoBaHne Gru3nKo-XMMUUYECcKMX CBOMCTB
Kak TabayHbIX KOMMOHEHT curapet ¢ ¢dunbTpom Parliament Night Blue( aanee no Tekcty - curaper
Parliament ), ctukoe (HeatSticks) Parliament Blue ans iQOS ( panee no TekcTy - crukoB Parliament
), Tak u popMUpyeMbIX UMUK NPU NOTPEBNEHUN KYPUNBLUMKOM NPOAYKTOB, COOTBETCTBEHHO - WK Xe
NnpoAyKTOB ropeHns Tabaka, UNn BeLWecTB, BXOASALWMX B COCTaB reHepupyemoro asposons. Tak xe
NnpeaMeToM WCC1efoBaHMA ABMAKTCA TeMNepaTypPHbIe YCI0BUA reHepaunmn HMKOTUHOCOAEPKallero
aspo3ons B ycrpoicTee iQOS Ha npuMepe cTukos Parliament .

KoHcTpykTuBHO iQOS npeacraenaer coboi 3NeKTpoOHHOEe TEXHUYECKOE U3aenne, CoCTosllee 13
AepXaTensa M 3apsagHoro yCTpoucTea. [epxaTtenb BKIOUaeT B ceba Takme 6N10KKM, Kak TUTUN-MOHHbINA
aKKyMynaTop ¢ éMKocTbo 120 MA*v, HarpeBartenbHblIM 3/IEMEHT C NAAaTUHOBO-KEPAMWYECKUM
BHEWHWUM nokpbITUEM [9], nopT GECKOI-”alﬁHOﬁ ﬂbﬂ%l{ﬂ, ,EI,‘EI)OJB-{I::II';I MHAWKATOP COCTOAHWUA KOHAWLWMK
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YyCTPOWCTBa ANSA KypeHus. 3apsaHoe yCTPOMCTBO, COOTBETCTBEHHO, COCTOUT U3 TIUTUN-MOHHOIO
akkyMmynatopa ¢ éMkocTbio 2900 MA*Y, KOHTAKTOB A/151 3apAAKU HarpesaTens, ANOAHbIX
WHANKATOPOB , COOTBETCTBEHHO - YPOBHS 3apsAa, npouecca 3apsaaKku, OYMCTKU HarpesaTens, a Tak
e nopTta microUSB. Co6cTBEHHO HUKOTUHOCOAEPXaLWMA cTUK ans iIQOS npeacrasnsieT cobomn
CMEHHOe KaK KapTpuaXX 04HOpa30Boe U3fenne, BHELWHe Noxoxee OA4HOBPEMEHHO U Ha YKOPOYEHHYIO
CUrapeTy, U Ha CMEeHHbI DPUNLTP AN KYPUTENbHON TPYOKU.

[nsa Toro, yto 66l BOcnonb3oBaThcs iIQOS Heob6xXoANMMO AOCTaTh Aep)kaTenb C HarpesaTenem U3
3apsAHOro YCTPOMCTBa, BCTABUTb CTUK, HaXaTb PacnofiOKEHHYIO Ha Koprnyce AepXaTens KHOMKy Ha
HECKONbKO CEeKyHA; Noc/se Toro, Kak AMoA nepecrtaHeT MuraTb U HaYHET MOCTOSIHHO “3enéHbiM”
CUrHaNMU3NpPoOBaTb O MOTOBHOCTU K MPOLLECCY — MOXHO NPUCTYNUTb K KYPUTENbHOW CECCUM.
MpumMepHo 3a 10 ceKyHA A0 OKOHYAHWA 3TOro rnpouecca 3eN€Hbii UBET AMoaa CHavana U3MEeHUTCS Ha
OpaHXeBbl, Npeaynpexaas 0 CHUKEHUU MOLLHOCTU aKKyMYynsiTopa, a 3aTeM COBCEM MOracHeT, - YTo
6yaner o3HayaTb HEO6X0AMMOCTb NOA3apPSAKU AepXXaTensa ANns cieaylowero sTana notpebneHus.

NabopaTtopHoe nccnenoBaHne KOHCTpyKunu ctuka iQOS no3Bonnno BbiSBUTL crieayowme
KOMMOHEHTbl KOHCTPYKLUMW, NpeacTaB/ieHHble Ha puc. 1.

4 3 2 1

Puc. 1 KomnoHeHTbl cTuka iQOS “Parliament Blue ”.

Ctuk Parliament coctouT 13 4-X pa3nnyHbIX CEKLMNA, OYEBUAHO MMEIOLNX pasnnyHoe
pyHKUMOHaNbHOEe Ha3HayeHue 1 06beaMHEHHbIX C NOMOLLbIO OKNeeHHOoM 6yMaxKkHon 06EpTkM B
€AVHbIA MOHOKOHCTPYKTUB: 1) TabayHas 4acTb, NPeAnoOXUTENbHO COCTOSLWANn U3
BOCCT@HOB/IEHHOro Tabaka, BO3MOXHO U3roTOBIEHHOro No TexHonorun Cast Leaf [ 6 ] unun gpyrow

¥ 0 Ll O 9 0
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NUTBEBOW TEXHONOrumn; 2) aueTatHbln GUNbTP, BbIMOMHEHHbIVW B BUAE NONOro umnumHapa; 3)
“NIeHTOUYHbIN" DUNBLTP, - NPEANONOXUTENbHO U3rOTOBNEHHbIM U3 NULWEBOro nonumepa, 4)
OKOHEYHbIN aueTaTHbIi GUIbTP C KAPTOHHOW rMb30M.

UccnepoBaHmne pM3NKO — XMMUYECKUX CBOMCTB KOMMOHEHT CUrapeT u CTUKOB Nnopj
6pengom Parliament.

NccnepoBaHue uU3NKo-XMMUUYECKUX CBOUCTB KOMMOHEHT curapeT u ctukos Parliament
OCyLLEeCTBNANOCh B cneunanuanpoBaHHon nabopatopum OAO “lMorapckas curapeTtHo-curapHas
¢abpuka “(ceBuagetenbctso N2 520 ot 6.11. 2015, ®BY BpsiHckuin LLCM) no meToankam,

M3noXeHHbIM B 6ubnuorpacdum [ 8 ]. PeaynbTaThl AaHHbIX UCCNeaoBaHUi npueeaeHsl B Tabn. 1 m 2.
YucroTta BCeEX MCNONb30BaHHbLIX B paboTte peakTneoB b6bina He meHee 98%.

Ta6bnuua 1. Pe3ynbTaTbl MCCNIeAO0BaHUM XMMUYECKMX NOoKa3aTenen Taba4yHoro cbipbs
curapert u ctukoB Parliament.

Ne | HanmenosaHHe CthJa Hapomusar Hm:omn Vraesoar% | Caxapa% Bc:um X.:op Ka:mii pH pH
MT/CHT Mr/T %o Yo Yo %o abIMa
Parliament
1| Blue (cTvKm) 354 191 1,70 10,55 7,16 5,50 | 0,27 | 2,88 | 5,70 | 4,96
Parliament
Night Blue
2 | (curaapersic | 17.1 105 1,78 10,13 587 | 9,75 | 0,78 | 4,67 | 7,08 | 5,02
&)MIITPOM)
Ta6bnuua 2. Pe3ynbTatbl MccefoBaHni (hU3NM4ECKNX CBOMCTB KOMMOHEHT CUrapeT m
ctukoB Parliament
N Cy (=)
= = = o . = 8 » c 3 2 =
o P m < [*] o « = f: -
S.lf- E|EE |EE |EE i 2|z
g8 BB |28 :: £ :
°| HanmmeHOBaHHE i g | g9 = - =2 -4 - 3 v =
og| g & BT 2 3 & 5 ; E Z B
g 2 g | 3E g8 | 8§ 5 = H
m ;@ m|R2s m = M g . m :
Parliament 33.
1 | Blue (ctukn) | 0,14 | 0,30 0,37 0,22 0,03 0,12 9,60 lé6 7,34 45,0
Parlti,amfnt
Night Blue
2 | (curaapertsi ¢ 0,15 | 0,56 | 0,17 8,50 | 31,90 7,78 82,0
WITPOM)

AHanusupys pesynbTaTbl UCCIEA0BaHWIA, NPUBEAEHHbIX B Tabn. 1, 2 MOXHO NPeANonoXnUTb
cneaytouee:
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- C uenbio GOPMUPOBAHUA CXOAHOr0 BKYCO-apoOMaTu4eckoro npodunsa AbiMa curaper U aspo3ons
cTukoB Parliament npu M3roToBneHWKM BOCCTaHOBNEHHOro Tabaka, ABNALWErocs OCHOBHbLIM
KOHCTPYKTUBHBIM 3/1@EMEHTOM ANS (OPMUPOBaHUS BKYCO-apOMaTWU4ecKoro npowuns asposons ,
BEPOATHO UCMNONb3YeTCA MAEHTUYUHbIN TabayHblil 6neHa, coCTOAWMA U3 TabauHOro Cbipba COPTOTUMOB
BupaxuHns v bepneli . Ha AaHHbIN (pakT yKasbiBalOT o4eHb 6/1M3KME 3HaYeHMsA No CoAepXKaHuo
HWKOTUHa, YrNEBOAOB U BOAOPOAHOMY MOKa3aTento AbiMa;

= OTNnn4HarnLwmeca NpakTu4eckn B 2 pa3a 3Ha4eHWA NMponKn3aTa, a TakK Xe CylWwecTBeHHOE OTnn4ume
3Ha4YeHU no cogepXaHU caxapoe U 6enKkoB COOTBETCTBEHHO ANS CTUKOB U curaper 06VC.I'IOBJ'IEHI3I
CKOpee BCEro TeXHONOrM4YeCKMMm pobaskamm uennnosbl , TPUaUeTUHA, rMUUuepuHa U Apyrux
,EI,OGGBOI{, MCNONb3YEMbIX NPWU M3roToBNEHMKW TOMOreHUM3NMpOBaHHOIro Tabaka CTUKOB.

[ns npoeepkuy runotesbl 06 UCNONbL30BaHUM B CTUK@xX MMEHHO
roMoreHn3upoBaHHoOro(BOCCTaHOBEHHOr0) TabayHoro Cbipbsi, U3roTOBAEHHOIO NO TUTHEBOM
TEXHONOruu, - TabayHble KOMNOHEHTLI U3 CTUKOB U cUrapeTt 6biin NoMelleHbl B 1abopaTopHbIii
CTaKaH C pacTBOpPOM AWUCTUINMPOBAHHON BOAblI U 3aTEM pa3MELIMBANIUCL B TEYEHWUM 1 MUH Ha
MarHuTHOM Mewanke IKA. B pe3yneTarte BO34eACTBMS BOAblI M nNoMewwmBaHus ( cM. puc. 2 - A) -
TabayHas YacTb CTUKOB, B OTIMUME OT TabauyHoro cbipbs curapet( cM. puc.2 - B) , notepana
nepBoHavyanbHy (GopMy CBEPHYTOrO NONOTHA NEHTOYHOM opMbl ( Kak 3TO NOKa3aHo Ha puc. 1 - 1)
u cchopMupoBanacs B BUAE MENKOANCNEPCHOro 0CaAKa Ha iHE CTakaHa , @ Tak Xe Henpo3paqvHon
B3BECKU pacTeopa. BuayanbHo pasmep OTPUNLTPOBAHHBLIX OCAaXAEHHBIX YacTUL MEHbLUE
MWHUManNbHOro pasMepa AMaMeTpa fAYenku cuta AnAa otaeneHuns ppakuum TabadyHoln nbinu, T. €.
meHee 0,315 mMm. [aHHbIA ¢akT ykasbiBaeT Ha To, 4YTo TabayHas 4yacTb CTMKa M3roToBneHa m3
BOCCTaHOBNEHHOro Tabaka, C UCNONb30BaHNEM B paMKax COOTBETCTBYHOLWEN TEXHONOrMM A06aBoK
ANVHHOBONOKHUCTOM LUENNoNo3bl U NNacTUUKaTOPOoB C uenblo (popMmupoBanusa TabayHoro nonoTHa.

Puc. 2 . Bua nabopaTtopHOro crakaHa c pacreopamu : A — TabauyHOW YacTu cTUKa
Parliament, B - TabauHoi yacTtu curaper Parliament.

v 0 lm O 920
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NS yTOYHEeHUS CTPYKTYpbl PacTBOPUMbIX Yr1€BOAOB B CTUKaxX 6blnv npoBeAeHbl nccneaoBaHus no
andbdepeHUMpoBaHHOMY COCTaBy caxapoB Mo Cneaylowen MeToanke: B MepHyto konby obbemom 25
M/1 MOMeCTUIN HaBeCcKy roMoreHM3npoBaHHoOro tTabaka maccon 1 r, gob6asunu 3 mMn
AVCTUNNMPOBaHHON BOAbI, NepemMewiany, Bbiaepxanu 20 MUH. NpU KOMHATHOM TemnepaTtype,
no6asunu 0,5 mn - «Kappesa I, 3atem 0,5 mn - «Kappesa II”, 1 mn (0,1 M) ruapokcuaa HaTpus.
O6bémM konbbl AoBENN A0 METKN AUCTUNNNPOBAHHON BOAOW. MONyYeHHYI0 CMecb OT(UNBLTPOBANMU.
dunbTpaT UCnonb3oBanu Ans aHanusa. AHanu3 NpoBoAuNU epMeHTaTUBHbLIM METOAOM C MOMOLLbIO
Habopa Yellow LineR-Biopharm.

Mo pe3ynbTaTaM UcCcneaoBaHUs YCTAHOB/IEHO, YTO COAEPXKaHUEe CaxapoB B CTUKAxX COOTBETCTBYET
cneaylowmM 3HavYeHnsaM: rnokosa - 36.26 r/kr, dpykrosa - 50.77 r/kr, caxaposa — OTCYTCTBYET.
[aHHoe coaep>xaHue rnoko3bl U GpyKTo3bl, B MPUHLUMUNE, COOTBETCTBYIOT CPEAHEMY COAEPIKAHWUIO
OaHHbIX KOMMOHEHT aAnsa TabayHoro 6neHaa knacca “ amepvkaH 6neHa”, TpaanUMOHHO COCTOSLLEro
13 cMecu TabayHoro cbipbs COPTOTUNOB BupaxuHusa u bepne.

MpUHUMNMANBbHBIM OT/IMYMEM CUCTEM HarpeBaHus Tabaka OT TPAAUUMOHHbBIX CUrapeT sSBNSeTCs
OTCYTCTBME NMPSAMOro Nnuponusa Tabaka, YTo NoTeHumnanbHo No3sonsieT nsberatb obpasoBaHune
MOHookcuaa yrnepoaa CO - oyeHb S40BMTOMO U CMEPTOHOCHOIO rasa, ABASKLWerocs OAHUM 13
OCHOBHbIX Bparos YenoBeka B COBPEMEHHOM TeXHOreHHoM obuiectee. OCHOBHOM MAeen CHUXEeHUs
TOKCMYHOCTM Ang iQOS aBnsieTca co3gaHue Takux yCrioBUM reHepaunm HUKOTUHOCOAepKallero
aspo3ons, npu kotopbix CO He 6yaeT o6pa3oBbiBaTLCA COBCEM MU ero obpa3oBaHue byaer
CYLECTBEHHO CHMKEHO. M3BeCTHO, YTO TeMnepaTypon BOCNIaMEHEeHUS Lenar03bl U IMFHUHA Kak
OCHOBHbIX FOpPIOYMX KOMMOHEHT BCEX pacTeHUin, B TOM uncne , u Tabaka - sBNseTcs Temneparypa
okono 450 rpaaycos Llenbcusa. Mpun 3TOM, KOHEYHO HEO6XOAMMO NMOMHUTbL, YTO ANA APYruX
KOMMOHEHT, HanpuMep, AN pacTUTENbHbIX Macen , KOTOpble Tak e BXOAAT B cocTaB Tabaka u
APYruX pacTteHuit, TeMnepartypa 3azbiMefvs HakhHBetca yBxeds ananosore 160-230 rpaaycos

hine-linmef riithlanleraunitalmrasiceladmraniva. b amnanontnana cnetava.cinarot.i-ctilbm. li tdlva.cict r.nanr. i tahala_inne/
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Lenbcus, a Ang HEKOTOPbIX BELWECTB , HAanNpUMep, BOCKOB UM NOAOBHLIX EMY APYrMX XMPOBbIX
nonuMepos (KyTUH, cybepuH) ewé n meHblle, - 90 -110 rpaaycos. MNo3ToMy uccnegosaHue
TeMnepaTypHbIX PEXMMOB B KOHCTPYKTMBHBIX YacTsX CTMKOB iQOS sBNsieTcs BaXXHOW 4acTbio
WccnenoBaHuii ANs NOHWMMaHWS MEXaHWU3MOB CHUXEHMA TOKCMYHOCTM B CUCTEMax HarpesaHua Tabaka
Nno CpaBHEHWIO C CcUrapeTaMu, nanMpocaMm 1 Apyrumu TabadyHbiMyM U34eNnaMun, NPoAYLMPYIOLWMMK
AbIM B pe3ynbTaTe Nnuponusa.

CornacHo 3asiBNeHHbIM KOHCTPYKTUBHbBIM 0COBEeHHOCTAM HarpesaTenb iQOS ¢ nnaTUHOBO-
KepaMmuMyeckmMM nokpbiTheM [ 8 ] HarpeBaeTcs Ao TemnepaTtypbl 350 rpaaycos Llenbcus, UTo MOXET
6bITe 06ycnoBneHo B 06LeM cnyyae KOHCTPYKTUBHbIMKM 0COOEHHOCTSIMM HarpesaTens, a Tak Xe
COOTBETCTBYIOLWEN TemnepaTypoil Kiopn ansa ¢eppyUTOBOro UCNapuTens B ciyyae UCNonb30BaHUA B
KOHCTpYyKUmMK iQOS TexHuyeckoro peweHus [ 7 1.

Ons uccnepoBaHWs TEMMEPaTYPHbIX PEXUMOB B CTUKax aBTopamMu 6bin paspaboTaH cTeHs ,
NpeAcTaBneHHbln Ha puc. 3. CTPYKTypHas cxeMa u3MepeHus TeMmnepaTtypel U BU3yanusaumm
pe3ynbTaToB U3MepeHUs NpeacTaBneHa Ha puc. 4. B kayecTBe UCNbITbIBaeMoOn cuctembl iQOS
MCNONb30BaNCA KOMMNAEKT , MMEKLWMIA cneayrLlime cepuHble HOMepa , YKasaHHble Ha ynakoeke (01)
7622100925682 , (21) YFZ 36X 4AN W3L, (240) DK000032.02.

Puc. 3. CTpykTypHasa cxeMma npubopa ans MmaMepeHus TeMNepaTypHbIX PeXUMOB B CTUKaX
Parliamentansa iQOS

CrpyirypHas cxema npubopa

2. Enox NHTAHMA BAKYYMHOCC H2COC2 4 I nexTPOMATHITHEDE KT AMNAK
3% S TPOMATHHTHONO BEHTION Brmowesur mpotoai
5 Pysotoit smanan-perin trop
npoTTEKH
Crmoconce mit zonaser 10 s
— (=<7) = > — | D]
\\-..__..-/
THsuepurens teunspa. [
TYPM MEKPORPOLSCCOPMEt [
1 Bacyyanouit wacos b .I
6. Jarnaae muMnepays L "..I
1 3 Peccusep
]
Crucep 1gon ol
-
Jepxaens 1Q08 e

MBMEPMTEHbHaﬂ YCTaHOBKa NO3BONSAET NPOBOANTE OAHOBPEMEHHO MO 2-M He3aBMCHMMbIM KaHanam
U3MepeHua TeMnepaTypbl Harpeea MNKM TeMnepaTypbl BbINAapPoB B Pas/IU4YHbIX CerMeHTax CTMKa npu

npoTsxkke yepes aepxatens iQOS Bozagyxa 06bEMOM , NPUMEPHO paBHbIM 06bEMY 3aTSKKK
® 0 lw O 9 0
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KypWbLWMKa M PUKCMPOBATb AAHHbLIE U3MEPEHUS B COOTBETCTBYHOLLEW (halinoBoW CTPYKTYpe.
YCTaHOoBKa COCTOMT M3 CNEeAYOLWMX YCTPOMCTB, COEAMHEHHBIX MEXAY COB0i CUAMKOHOBLIMK
WiaHramm:

e BakyyMHbIit Hacoc. B ponu BakyyMHOro Hacoca ycraHoeneH mem6paHHbIii BogsiHoi Hacoc FLOGET
npoussoamnTensHocTbio 650 n/uac ( 0.18 n/cek) c nuTaHwem snekTpogsuratena 12 B
NMOCTOAHHOMO TOKa;

e Bnok NUTaHMa Hacoca W 3N1eKTPOMarHMTHOro Knarnada 12 B;

* PecuBep - EMKOCTb Ha 10 NUTPOB ANA pacluMpeHUs BOIMOXHOCTEN BaKyYMHOr0 Hacoca ¢ y4éToM
dusnonornum 3aTaxkM kypunowmka ( okono 0.7 n/cek.);

* 3/1EeKTPOMarHUTHBIN BO3AYLWHBIA KnanaH, No3BoNSiWWIA BKNOYaTE PEXMUM MPOTSKKM MOTOKA
a3p03015 Ha HeOB6X0AUMbI MHTEPBaN BpeMeHU( YCTaHOBNEHHOE OMbITHLIM NYTEM Heobxoaumoe
BpeMs NPOTSKKKU COCTaBUNO 3 CeK.);

e PyuyHOI KnanaH perynatopa NpOTSKKK, KOTOPbIM YCTAHOBMEH NEPBbLIM MO XOA4Y OT AepXaTens
iQOS 1 NO3BONSWMIA YCTAHOBUTb MHTEHCUBHOCTb NMPOTSXKKM(Npodmnb NPOTSXKKA) , BNU3KYHO K
peXuUMy peanbHOro notpebnexus;

o [Natumkm Temnepatypbl TXK Tun L M3roTOBNEHbl M3 TOHKOW MPOBONOKU U3 CNMaBOB XPOMENb,
konenb. [na yMeHbleHUsa noKasaTesen TeNA0BOW 3HEPUMM AaTYMKM TeMNepaTypbl U3rOTOB/EHDI
6e3 3aWMTHOW apMaTypbl C HEM30/IMPOBaHHbLIM paboynMm cnaem , ¢ MUHUManbHbIM guametpom 0.2
MMm. [ 13 ].

[JaTumMKn yepes NpoKon 3aBeaeHbl B CUNMKOHOBYIO TpybKy. OAUH OaTUMK OCTAETCH BHYTPU TpybKuU, B
TOWM TOYKe, rae KOHYaeTCs MyHAWTYK AepXXaTens, a APpyrol AaTyvK 3aBoauTCs Yyepes
npeasapuTenbHO NPOKOOTOE U0 OTBEpCTUE B CTUKe. Ha npoBoAgHUKe AaTyMKa MapKepomM
OTMeYeHbl METKM, MO3BOASAILWME TOYHO NepeMeLLaTb Crnai TepMonapbl B HY)KHYI 4acTb CTUKa.

Mpokon B CTUKE AeNaeTcs no ero UeHTpanbHON ocu;

7. MUKpPOMNpPOLECCOPHLIA U3MepuTenb-TepMoperynatop 2-x kaHanoHblt TPM 202-H2. PP [ 10 ].
OcHoBHasa npuBegEHHasn NOrpewHoOCTL cornacHo nacnopta npubopa, He 6onee +0.25. 05%;

8. MNpeobpazosatens nHTepgenca RS 485 USB , - npeaHasHaveH Ang B3auMHoro npeobpasosaHus
curHanos uHTepdeicoe USB 1 RS 485 .

Puc. 4 . CtpyKTypHaa cxeMma MaMepeHus TeMmnepartypbl 1 BU3yanum3aumm

L Y lm O 920
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23w sk 3 TICKE PR {IOIENEV S D AW s B AONONEECON DO

DKCnepuUMeHTaNbHble U3MepeHMa TeMnepaTypbl OCYLLECTBAS/IUCL MO C/IeAYIOLEMY afnropuTMy:

1. Ha npoBoa AaTuyMKa npeaBapuUTebHO HAHOCATCA MapKUPOBOYHbLIE METKU B COOTBETCTBUM C
reoMeTpmen CceKumii CTUKa 1 3aaadyen No MecTononoXeHuto TpedbyeMon TOUKN n3MepeHus
TemnepaTtypbl . CTUK npokKanbiBaeTcs urnon ana dopMmpoBaHua KaHana BBoaa AaTyMKOB, 3aTEM B
KaHan noMeLlaeTcs AaTyuMK TemnepaTypbl 40 1-0M MapKMpPOBOYHOM METKW Ha NPOBOAE AATUMKa,
nocne Yero CTUK BCTaBNSAETCA B AepXaTeslb, K KOTOPOMY B CBOK O4Yepelb NoACOeAVNHSETCS
CUNIMKOHOBas TpybKa ANa MMUTaALMUKM 3aTSHKKK ;

2. BKtoYaeM npubop;

3. KHonkoM « BKJ1 npoTsikku>» npubnmnsnTenbHO Ha 1 MUHYTY BKAKOYAETCA Hacoc U B pecusepe
co3naétcs HeobxoauMbI BakyyM. NpeaBapuTenbHO PYYHOW KnanaH-perynsatop nNpoTsXKK
oTKpbiBaeTcs Ha 230 rpaaycos ;

4, Bkntoyvaetcs gepxartenb iQOS B pabory;

5. Mocne rotoBHOCTM AepxaTtens iQOS - Ha 3 CeKyHAbl BKIKOYAETCA 3N1EeKTPOMarHMTHbIA KnanaH
NPOTSXKKMN.

Tepmoperynatop TPM 202-H2. PP nsmepsier temnepartypy no AByM KaHanam u C NOMOLLbH
npeobpasosatens nHtepdenca RS 485 USB aaHHble U3MepeHuii nepefatoTcs Ha KOMNboTep.
Mpouecc namMepeHnsa TemnepaTtypbl oTobpaxkaeTca B Buae rpaduka c NnoMoLblo nporpammel Master
Scada . ®oTorpadua namepuTenbHoOro creHaa - yCTaHOBKM npeacraBneHa Ha puc . 5.

¥ 0 L O 20
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Puc. 5. YcraHOBKa ANA U3MepeHus TeMnepaTtypbl HarpeBaHUA CErMEeHTOB U TeMNnepaTypbl
BbiNnapos cTukoB iQOS .

Pe3ynbTaThl M3MepeHus TeMnepaTypbl B pasfinyHbix cerMeHTax ctuka Parliament npeacraBneHbl Ha
puc. 6.

Puc. 6. PEBYJ'IbTaTbI SKCNepuMeHTaNIbHbIX uccneaoBaHUM TeMnepartypbl B CTUKaX.

¥ 0 lm O 9 0
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Ha puc. 6 a, -6, -B, - I COOTBETCTBEHHO, 3€/1EéHbIM LBETOM M306paxeHa TemnepaTtypa Ha Bbixoae
auertaTHoro ¢punbTpa, a KpacHbIM LIBETOM BblAENSAETCA 3aBUCMMOCTbL TeMMNepaTypHoro npodunsa B
pPasniMyHbIX CEKLUMSX CTMKa Mpwu 3aTshkKe: a) - B TabayHOM YyacTu cTukepa okono ucnapurtens ( puc.1-
1), 6) - B UuMNNHAPUYECKOM NOSOM aueTtatHoM punbtpe ( puc.1-2), B) - “neHTtoyHoM” dunbTpe (
puc.1-3), r) — B auetatHOM (unbTpe C KapTOHHON runb3on ( puc.1-4).

TemnepaTtypHble 3aBUCUMOCTU Ha pUC. 6 OTYETNIMBO NOKA3bIBAKOT, YTO B MOMEHT 3aTSHKUN
(xapakTepHble “NUKK” aKCTpeMyMoB rpadmnyeckmx 3aBMCMMOCTEN) TeMnepaTypa Cpefbl OKO0
ncnapuTens CHUXXaeTcs 3a CHET npuToka Bosayxa ¢ 210 Ao 172 rpaaycos Llenbcusa , nocne vero
a3po030/1b NMOCTyNaeT B NONOCTb NEpBOro auetaTtHoro punbTpa, rae temnepartypa “nokos”( B
OTCYTCTBUM 3aTSXKKU) MeHSAeTCa npuMepHo ¢ 75 Ao 116 rpagycos Llenbcusi — npu 3aTsixke; npu 3ToM
B "NeHTO4YHOM” punbTpe, B OTCYTCTBUM BCACbiBaHUA BO34yXa TeMnepaTypa cpeabl coctasnser 60
rpaaycos, a Npu HanU4YUM OCHOBHOW CTPYWU - NOAHUMAETCS A0 3HavyeHus 108 rpaaycoB; B OKOHEYHOW
4yacTu CTUKa - B aueTaTtHOM UnbTpe Npu 3aTsXKKe TemnepaTypa OCHOBHOWN CTpyu Konebnercs B
avanosoHe 50-60 rpagycos Llenbcus, a B nepepbiBax MeXAy 3aTshHkKamu CoCTaBnseT, npumepHo, 30-
33 rpaayca no Lenbcuio.

MX-MC aHanu3 Taba4yHOro cbipbs B curaperax u crukax Parliament go norpebnenusn, a tak
e MNX-MC aHanM3 NpoAyKTOB, 0CAXKAEHHbIX HAa (PUNIbTPAX NOC/Ie KypUTENbHbIX CECCUMN.

Ons nposeaeHus MX-MC aHanusa C uenbto onpeaeneHus ruuepuHa, NponuNeHrInMKonsa U HUKOTUHA
B TabayHOM Cbipbe 6blNN NPUroTOBNEHbl 3KCTPaKTbl Tabaka MeToAOM YNbTPa3BYKOBOM 3KCTpaKLUUK.
[Onsa aToro HaBeckn obpa3uos Tabaka Macco 1 r nomelleHbl B CTeKNSHHble Npobupku. K kaxaomn
HaBecke fo6asneHo 10 cm3 auetoHa. Mpo6MpPKU NOMELLEHbI B YIbTPA3BYKOBYO BaHHY MOLLHOCTbIO

v 0 L O 20
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100 BT v yacroToi 35 klMu. AnUTensHOCTb YNbTPa3BYKOBOM 3KCTPakumm coctasmna 10 MUHYT.
[OononHuTenbHbIM Harpes He NpuMmeHsnca. HapocagouHas xuakocTs (1 Mkn) 6blna Ucnonb30BaHa
ana MNX-MC ananusa.

Ons npoeeaeHuns MNX-MC aHanu3a c Uenbk onpeaeneHus apomatobpasyowmx BEWECTB HaBecka
Tabaka maccoin 0.5 r nomeweHa B cocya ans napodasosoro npoboorbopa 1 NNOTHO 3aneyarTaHa.
O6paszey 6611 NpoaHanu3npoBaH MeTogoM MX-MC ¢ napodgasoBbiM NpobooTEopoM.

X-MC ananus3 6bin nposenéH Ha npubope Shimadzu GCMS QP-2010Ultra. PaspgeneHue
NpoBOAMNOCL Ha KonoHke SLB-5 MS. Bce BeuwecTtea B npobe 6bi1M BblAeNeHbl B BUAE O0TAENbHbIX
Xpomartorpaguryeckmux nMKoe. MNMonyyeHHble Macc-cnekTpbl MHAMBUAYaNbHbIX BewecTs 6binu
pacno3HaHbl aBToMaTUUYeckn ¢ npuMeHeHneM 6asbl gaHHbix WILLEY 7.0.

rx-mMc aHanns ¢pnneTpos

Ona npoeeaeHus NX-MC aHanwu3a ¢ uenbio onpegeneHus rnvuepuHa, NPonuMNeHrnMKons 1 HUKOTUHA
6bINKM NPUroTOBNEHLI SKCTPaKThbl U3 (PUNLTPOB METOAOM YNbTPa3sBYKOBOW 3KCTpakunu. insa sToro
¢dunbTpbl (N0 1WT. - OT BbIKYPEHHO CUrapeTbl U CTUKa ) NOMeLleHbl B CTekNAHHbIe Npobupku. K
Kakaon Hasecke fobaeneHo 3 cM3 auetoHa. MPobUPKM NOMELLEHbI B YNbTPA3BYKOBYIO BaHHY
MowHocTbio 100 BT 1 yactotor 35 KlMy. ANMTENbHOCTL YNbTPa3BYKOBOM 3KCTpakUMKW cocTasuna 3
MWUHYTbI. [JONONHWTENbHbIKA Harpes He NMPUMEHANICA. SKCTPakuna NpoBoAnNack TPUXAbl, IKCTPaKThI
06beanHanmch. MonyyeHHbI aKkcTpakT aoseaeH A0 10 cM3 aueToHOM u oTUEeHTPUdYrnposaH ANs
oTaeneHusa ocaaka. HagocagoyHas xuakoctb (1 Mkn) 6bina ncnonesosaHa ans MNX-MC aHanumsa.

Ons npoeeaeHns MNX-MC aHanu3a C Uenbio onpeaeneHns apoMatobpasyrowmx sewects, GUnbTphbl
(no 1wT. - OT BbIKYPEHHON CUrapeTbl U CTMKA) NOMELLEHbl B COCYAbl ANA napodgas3osoro
npoboot6opa KU NNOTHO 3anedyaTtaHbl. O6pasey 6bi1 NpoaHanusMposaH metogom MX-MC ¢
napodga3osbIM Npo6ooTHopoM.

MX-MC aHanu3 6bin npoeeaéH Ha npubope Shimadzu GCMS QP-2010Ultra. PasgeneHue
NnpoBOAMNOCE Ha KoNnoHke SLB-5 MS. Bce Bewecrsa B npobe 6binu BblAeNeHbl B BUAE OTARNbHbIX
xpomaTorpaduyecknx NUKoB. MNonyyeHHble Macc-cnekTpbl MHAWBUAYaNbHbIX BELWEeCTB 6binn
pacnosHaHbl aBToMaTuyeckn ¢ npuMeHeHmnem 6asel AaHHbix WILLEY 7.0.

PesynbTatel (X-MC nccnegoeaHuini npueeaeHsl B Tabn. 3,4 v puc. 7,8,9,10.

Ta6nuuya 3. CoaeprxxaHme ruUepuHa, NPOoNUJIEHINIMKONA U HUKOTMHA B TabauyHOM cCbipbe
curapet u ctukoB Parliament o notpebnenunna

HanMmeHoBaHue obpa3ua [nuuepwH, r/r MponuneHrnuvkons, r/r HUKOTWUH Mr/r
CurapeTtHbin Tabak 0 0,0024 0,991
Tabak cTnkoB 0,050 0,0021 1,982

Ta6bnuua 4. CoaeprxaHue rnuuepuHa, NPONUAEHINIMKONA U HUKOTUHA B (hunbTpax curaper
u ctukoB Parliament nocne noTtpebnenus

L Y lm O 920
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HanMmeHoBaHuWe obpa3ua [nuuepwH, r/r MponuneHrnukons, r/r HWKOTUH, Mr/duUNbTp

CurapetHble dunbTpel  0.000 0.001 0.755

OUNbTPbl CTUKOB 0.005 0.001 0.515

Puc. 7 XpomaTtorpaMmma TabauHoro coipbfa curaper Parliament
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Puc. 9 XpomaTtorpaMmma XMMHUYECKUX BelecTB 06Hapy>KeHHbIX Ha PunbTpax curaper
Parliament nocne kypeHus
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17.85 SBKanunTon

19.00 Jlunanoon

22.65 JlnHanun auertar
25.48 [AvaueTaT ravuepuHa
27.00 HunKoTUH

Mocne npokypuBaHusa ctnka iQOS ¢ TabayHoOM YacTbio U a1eMeHTaMn GUnbTpa NoA BO3AENCTBUEM
TemnepaTypbl U HOPMUPYEMOro aspo30ns NPOUCXOAUT AECTPYKTUBHbBIE N3MEHEHUS, NpeaCTaBneHble
Ha puc. 11.

Puc. 11 U3aMeHeHUs B CTPYKTYpPE KOMMOHEHT CTUKOB NOC/e KypuTenbHOW ceccum noa
BO3AeNCTBMEM TeMMnepaTypbl Harpesarens

TabayHas YacTb CTUKa NpuobpeTaeT Nocne NCNOoNb30BaHUS NOYTM YEPHbIA LUBET U NepecTaéT bbiTb
OTHOCUTENbHO 31aCTUYHOM, KakK nepes MCnonb3oBaHMeM, YTO 06yCNoOBNEHO BUAMMO TEPMUYECKUM
“cnapeHueM CoAaepXXallmxcsl B Hel Bnaru, a Tak Xe rnuuepuHa, NponuneHKNMKons u avauerara
rnvuepuHa. Ha auetaTHbIX UIbTpax NOSIBNASETCA CBET/I0-KOPUYHEBBIN HaNET,  NeHTOYHbIN”
¢punbTp , - 0CO6EHHO B €ro LeHTpasibHOM YacTu NO X0AY ABMXKEHUS OCHOBHOW CTPywW aspo3ons ,

M3MEHSET NacTUHYaTYO0 CTPYKTYPY U npuobpeTaeT BUA 3aneKLerocs CTek0BUAHOro CTEPXHS.

¥ 0 ot O 9 0
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Kpome Toro, B paborte [14] nocpeacrtsom PTR-MS 6bino nokasaHo , 4TO NpM BO3AEWNCTBUM BbICOKOW
TeMnepaTtypbl HarpeBaHWs TabauyHoM 4YacTu CTMKa, BCTaB/EHHOro B yCTponcTeo iQOS, npoucxogut
TakK e nossrneHne u 60KOBOW CTPYWM OT NPOAYKTOB Harpesa Tabaka, YTO MOXEeT NPUBECTU K
BO3ENCTBUIO Ha HEeKYPALWMX NAeid, HaXoAaLWMXCs PAAOM C NPaKTUKYLWUM noTpebutenem iQOS.
JaHHbl dakT TpebyeT oTAeNbHOro M3ydeHUsa Kak ¢ Hay4yHOW TOYKM 3peHuns, Tak U C TOYKKU 3peHuns
perynaTopHbIX MdyHKUWIA Ha oCHOBaHWMKU Toro, 4to CooblecTBo 06LWecTBEHHOro 34paBooXpaHeHs
3asiBMNO O TOM, 4YTO HeT 6e3onacHoro YpoBHA BO3AeNCTBMA 60KOBbIX BbIGpOCOB NpoAYKUMK C
coaepxaHunem Tabaka [15,16].BbiBoabl:

Mpwn 3TOM, HECMOTPA Ha NpUHUMNWanbHOE paznnyue B cnocobe notpebneHns, obbiYHbIE cUrapeTbl U
CTMKM NOXO0XMW : @) NOMHOCTbIO aBTOMaTU3MPOBAHHLIM NPOLECCOM NPOW3BOACTBA U3aenus; 6)
Hannynem TabayHoro cbipbs; B) MakToM HaNMYNA TEPMUYECKMX AMHAMWUYECKUX MPOLECcCoB,
NPUBOAAWLMX K DOPMUPOBAHUIO KaK OCHOBHOW, Tak W 60OKOBOI CTPYW COOTBETCTBYIOLMX BblAENEHWUIA
— AbIMa WKW a3p0o30MK; ) BO3MOXHOCTbIO YrpaBneHUsa GUu3nKo-XMMUHECKMMKU napaMmeTpamum
NPOAYKTOB, N0 KpalHel mepe, B YacTW Beca KOMMOHEHT, CONPOTUBIIEHUS NPOTSXKK, COAEepPXaHUS
HWUKOTMHA W NPONUAEHTIMKONSA. 3TU pakTbl MOryT 6bITb NOrMYHLIM OCHOBaHWEM ANS MCNOMb30BaHWA
OAWHAKOBbIX MOCYAAPCTBEHHbIX PErynsaunini u 06bl4HbIX CUrapeT, u CTukoB Ans cucrtem iQOS.

FMuuepuH (nuwesas aobaska E422 (https://ru.wikipedia.org/wiki/%D0%95422)) B AaHHOK
TEXHOMNOrMn BEpOosATHEEe BCEro HecéT, Bo-nepsbiX, GYHKLUMOHANBHYIO Harpysky crabunmsartopa,
obnapatowero CBOMCTBAMU COXPaHATb NPOAYKT, YBEIMYMBaTbL CTEeNeHb BA3KOCTU U KOHCUCTEHLUUIO, a
TakK e WUCMoNb3yeTcs B KauecTBe 3Mynbratopa
(https://ru.wikipedia.org/wiki/%%D0%AD%D0%BC%D1%83%D0%BB%D1%8C%D0%B3%D0%B0%D
NpyY NOMOLLM KOTOPOro 06bIYHO MOMYT CMELIMBATLCA PasfiMyHble HECMELNBAEMbIE MW NAOXO
CMellnBaeMble KOMNOHeHTbI. MponuneHrnvkons ( Temnepatypa kuneHus 187,4 rpagycos Lenbcus)
ucnonb3yetcsa kak gopMupoBaTenb HUKOTUHOCOAEPKALLEro adp030As U Kak pacTBopuUTeNnb , - B
nepeylo o4yepeab, ANA HUKOTUHA U BKYCO-apoMaTU4yeckmx A06aBOoK ; Tak e MponuneHrinkonb
WUCNONb3yeTCs Kak yBNaXxHuTenb Tabaka U KpoMe TOro, B PeXMMe XpaHeHUs BOCCTaHOBNEHHOro
Tabaka Hecét B cebe hyHKUMOHAN yMepeHHOro KoHcepBaHTa, obnaaatwouwero 6akrepMuUnAHLIMK
CBOWCTBaMM,

Heo6xoaMMO OTMETUTL , YTO NPONUAEHINUKONb B TEXHONOrMK U3roTOBNEHUA FOMOreHM3MPOBaHHOIo
Tabaka obecneumBaeTr HeobxoAMMOe B3aUMOAENCTBME C HUKOTMHOM MOCITEe U3MenbyeHns TabayHoro
Cblpbsl, T.€. BEpOSITHEE BCEro MMEHHO NPONUNEHrNMKoNb akTruyeckn obpasyeTt pacTeBop ¢
COAEpPXUMbIM Bakyonen Knetok ( B TOM 4yncne U € CONAMU HUKOTUHA) Noc/ie MexaHMYecKon
AEeCTPYKUMKN KNETOUYHOW CTPYKTYPbI Npu pa3sMone (M3MenbYyeHuu) BbiCcylleHHoro Tabaka BO BpeMms
TEXHONOrM4YecKoro npouecca. B pesynbrare MaMmenb4YeHUs HapywaeTcs "KancyaMpoBaHHOCTb"”
BaKyoOnel 3a CYET AeCTPYKUMU CTEHOK KNETKW pacTUTENbHOro Cbipba U COAEPXUMOE BaKyonew
CMeLwmnBaeTCs C KOMMNOHEHTaMK pPacTBOPOB, YYacTBYOLWWX B TEXHONOMMW N3rOTOBNEHUS
roMmoreHu3npoBaHHoro Tabaka . MoaTeepxaeHMeM AaHHoro dakTa aBnsawTca pesynbtatel [X-MC,
COrnacHoO KOTOPbIM HUKOTUH W MPOMNMIEHI NIMKONb OAWHAKOBO KadeCTBEHHO NMPUCYTCTBYOT UM B
roMoreH1M3npoBaHHoOM Tabake , U Ha pUNbTPE CTMKa nocne KyputenbHoi ceccum ( cMm. puc. 8,10,
Tabn. 3,4). Tak e NpucyTCTBYOWWA 1 B Tabake CTUKOB, M Ha OKOHEYHOM aueTtatHOM (unbTpe
auvauerart rnvuepuHa (nuwesas aobaska E1517) ckopee Bcero MCNonb3yeTcs nNpu NMMTLEBON
TEXHONOrMKU U3roTOB/IEHNA FOMOreHM3NMpPoBaHHOro Tabaka B KayecTBe HaNoOMHUTENSA UK
BNnaroyaepXXuMBalwLWero areHTa.

Kpome Toro, Tak e HeobxoAMMO OTMETUTL TOT (PaKT, YTO HECMOTPS Ha TO, YTO B CTUKaX
WUCMOMb3YyeTCA NOYTKU B ABa pa3a MeHbLIEE KONWYecTBo Tabaka éTaSn. 2) , coagepXaHue HUKOTMHA B
CTUKax MoYTWM B ABa pas3a npesblwaeT Ianlg-IECTTBH"hMQ(OTHH?B urapetax( Tabn. 3 ). AaHHblh pakT
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TpebyeT AONONHUTENbHBIX UCCIEA0BAHUIA: BMOHE BO3MOXHO, YTO MCMOMb3yeMas B AAHHOM
VCCNen0BaHUM METOAMKA MOAMOTOBKMU SKCTPAKTOB Tabaka METOAOM YNbTPAa3BYKOBOW 3KCTPaKLMu
ropasao 3¢ dekTrBHEE NO3BONNAET 3KCTPArMpoBaTb HUKOTUH U3 BOCCTAHOBNEHHOro Tabaka, rae
HUKOTWMH 6onee A0CTyneH, B OTIMUME OT pe3aHHoro TabadHoro 6neHaa curaper. C Apyrovi CTOPOHbI,
ncxoan us akta Hanuums 60MbLIEro KOMYECTBA HUKOTUHA Ha e4MHULY TabayHoM Macchl B CTUKaXx
No CpaBHEHUIO C CUrapeTaMmmn MOXHO caenath cneaylollee NpeanonoXeHne — HUKOTUH B CTUKK
N06aBNAETCA UCKYCCTBEHHO M AOMONHUTENBHO HA CTaanKU NPOM3BOACTBA NYNbMbl ANS
BOCCTaHOB/IEHHOro Tabaka, YTo B CBOK o4epeib N03BONseT 6onee TOYHO NPOrHO3MpoBaTh U
KOHTPOMMPOBaTb CoAepXaHWe HUKOTUHA B FOTOBbIX U34ENUSAX - CTUKAX.

Ncxoan u3 aaHHbIX MX-MC MOXHO CKa3aTb, YTO rOMOreHM3upoBaHHbIN Tabak B cTMkax, bnaroaaps
coaepXXaHUK TakMe KOMMOHEeHTOB KaK apoMaTmM3aTopbl, MPONWAEHIIMKONb, TMULEPUH W auaueTar
rnuuUepuvHa Nno CBoeMy KauyeCTBEHHOMY COCTaBy 6nuXke K KanbsAHHbIM TabakaMm, XOTS KONMYECTBEHHO
TabayHblX KOMNOHEHTOB B cTMKax iQOS koHeyHo 6onblie , HeXenwn B KanbsSHHbIX cMecsx. [1pu aTom,
cobCcTBEHHO (hU3anUeckmnini npouecc o6 pa3oBaHnA asapo3oss,- ONATb XKe KayeCTBeHHO ( HUKOTUH +
NPONWNEHrNMKONb+apoMaT3aTop) o4YeHb HanNnoOMUHAET BEWMNMHI B YacTW HENOCPEACTBEHHO NPSAMOro
KOHTaKTHOr0 B3aUMOAENCTBMA HarpeBaTens ¢ BOCCTAHOB/IEHHbIM TabakoM, B KOTOPOM HUKOTUH ,
TeMnepaTypa UcnapeHus KoToporo coctaBnsieT 247 rpag C yaep)XMBaeTca B OCHOBHOM He 3aMKHYTOM
CTPYKTYPOI KNETKWU, Kak B TabayHOM Chipbe CUrapeThl, @ B PacTBOpe XXWUAKOCTU, NoANEXaLlen
McnapeHuo Npu HarpeBaHWu. B curapete HUKOTWUH NoONaAaeT B OCHOBHYKO CTPYHO AbiMa 3a CYET
TEPMUYECKOW AECTPYKUUN KNETOYHOM CTPYKTYPbI , T.€. Noc/e CropaHun CTEHOK KNeTKU.

3. AueTtaTHas 4acTb punNbTpa CTUKa B BMAE nosoro unnuHapa ( puc. 1-2) ckopee Bcero
npeaHasHadyeHa ana GopMUpoBaHUS NOTOKa a3po3onsa 3a4aHHON ny4veBol hopMbl € TpebyeMbiM
AVaMeTpoM, KOTOPbI MEHbLLE OCHOBHOMO AWaMeTpa CTUKa , @ TaK Xe ANA CHUXEeHUA TemnepaTtypbl
OCHOBHOI CTpyM aspo3ons. B 3ToM cerMeHTe CTUKa TeMmnepaTypa a3po30ns No OTHOWEHUIO K
TabayHol YacTM CTUKa CHMXaeTCca nNpuMmepHo Ha 55-60 rpaaycoe Lenbcusa ( puc. 6 — a, 6). Kpome
TOro, Ha BHYTPEHHEN CTeHKe UMNMHAPUYECKOro punbTpa NPOMCXOAUT KOHAEHCAUMS U yaepKaHue
HEKOTOPbIX KOMMOHEHT a3po30M4, HalMuMe KOTOPbIX BU3yanbHO BUAHO B BUAE KOPUYHEBOro Hanéra
( puc. 11),

4. “JleHTOoYHbIA"” dunbTp ( pUc. 1-3) CNYXUT ANS HEKOTOPOro CHUXKEHWSA TeMnepaTypbl a3po3ons, a
TaK e NpeanonoXuTensHo paboraeTt B KayecTse "npeaoxpaHuTens” unu 3arnylKkm Ans OCHOBHOMN
CTpyu NoTOKa azpo3ons. B KoHUe KypuTenbHOo ceccuun 3Ta 4acTb CTUKa npeacraBnseT coboi
(haKTMYecKn arnoOMepmpoBaHHYK CNEKLYKCA Maccy. MOXHO NpeaAnoNoXUTb, YTO 3TOT CErMeHT CTMKa
MU3roTaBNUBaETCa U3 NULLEBLIX NONMMEPOB CO CPAaBHUTENbHO HU3KON TeMnepaTypoi CTEeK/0BaHUS,
MAEHTUYHbIX HanpuMmep nonunaktTmay [ 7, 11 ] v 0CHOBHbIM (hyHKUMOHANOM AaHHOM0 CerMeHTa
cTuka 6yaeT aBNATLCA BNOKMpOBaHWe NOTOKAa a3p030/a C TeMMepaTypoi NNaBneHus paBHOM U Bbilwe
TeMnepaTypbl NNaBneHus “NeHToyHoro” nonmMepa. ApyruMm cnoBaMmm, UMEHHO 3TOT CerMeHT CTUKa
SIBNAETCS , B NepBY ouepeib, rapaHToOM HEBO3MOXHOCTW NoTpebneHns aapo3onsa ¢ TemnepaTypon
BbILLIE HEKOro 334aHHOr0 3Ha4yeHns, a TaK e MHOrOKpPaTHOro MCnoJsib30BaHMA OAHOro CTUKa ANs
KypuTenbHoi ceccuu. MNpu 3ToM, BUAMMO C 3TON Lenbio NpeabiayLniA cerMeHT cTuka ( ¢
UMNUHAPUYECKOW NONOCTLH pUC. 1-2) ocylecTBnseT pakTuyeckm oKycMpoBaHMe noToKa aspo3ons
MMEHHO ANA KOHUEHTpauuu NAOTHOCTU TENAO0BOro NoToKa B LEeHTpasbHOW YacTu CTUKA.

5. OKoHeYHbIW aueTaTHbIn GunbTp ( puc. 1- 4) npeaHasHayeH ANa GUNbTPaUMM OCHOBHOIO MOTOKA
a3p030/18, YAEPXXNUBAHWUS YacTU KOMMOHEHT a3po30Ms U CHUXEHUNA TEMNEpaTypbl a3po3ons 40
TeMnepaTypbl KoMmpopTa ansa notpebutensa. Jns npnaaHna MexaHW4Yeckon NMpoYHOCTU CTUKa B

OKOHEYHOM YacTu aueTaTHoro CbMJ'Ipra - UCNONb3YeTCA KapTOHHasa runb3a.
L Y lm O 920
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6. CpaBHuBas xpomartorpamMmmbl puc. 9, 10 HeobX0AMMO KOHCTAaTUPOBaTb, YTO AbIM OT TPaAMLMOHHbIX
cuMrapeT cyLlecTBeHHO 6onee TOKCUUEH HeXenu NpoAyKThbl KOHAEHC ALK a3po30ns CTUKOB, T.K.
(punbTPEI CUrapeT nocne KypeHUs COAepXKaT Takue NpoayKTel NMpponusa kak: 6enson, Tonyon u
kcunon. KoHAeHcaT aapo30ns Ha OKOHEYHbIX (PUNbTpax CTUKOB COAEPXKUT 3(PUPbI YKCYCHOIA
KMCNoTel, 06pa3syroLwmecs BeposiTHeE BCEro B npouecce Harpeea.

7. Kpome Toro, aspo3onb CTUKa COAEPXUT TOKCUUHbIK dypdypon. O6pasoBaHue dypdypona
(tun=161,7 °C) cBA3aHO BepOsiTHEe BCero C TepMUYeCKol AecTpyKunern caxapoB — rKKO3bl U
¢pykTO3bIl. MpK HarpesaHun go 250 °C dypdypon pasnaraetca Ha dypaH
(https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D1%80%D0%B0%D0%BD) 1 MOHOKcKA,
yrnepoaa
(https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D0%BA%D1%81%D0%B8%D
dypdypon ABNAETCA TOKCUYHBIM BELECTBOM, BO3AENCTBYIOWUM Ha HEPBHYIO CUCTEMY, Bbl3blBaOLLUM
pasapaxeHue KOXW U Cu3ncTeix obonoyek, cyaoporun, napanuyu. Npy XpoHUYECKOM AeNCTBUM
MOXET Bbl3blBaTb 3K3eMbl, 1epMATUTbI, XPOHWYECKMA HacMopk [ 12 ]. ®ypdypon MoxeT 6biTb
MPOAYKTOM npouecca MenaHouauHoobpasoBaHMs B pe3ynbTaTe peakunu aMUHOKUCIOT W CaxapoB C
XapakKTepHbIM NOTEMHEHUEM TabayHoro Cbipbs BO BPEMS TEMN/0BOro Bosaencrensa. MccnegosaHve
KONnu4yecTBeHHOro cocrtasa gypdypona, sblaensieMoro Bo Bpems notpebneHus asposonsa cruka iQos,
Heo6X0AUMO AOMNONHUTENBHO NPOBEECTU ANA NOHUMaHWUSA CTENEHU TOKCUMYHOCTH.

8. M3mMeHeHMe yBeTa U GakTypbl rOMOreHU3npoBaHHoro Tabaka ctuka nocne NoTpebneHns MoxeT
6bITb CNeACTBUEM NpOLUEcca KapaMenusaunmn rniokossl U GpyKTo3bl, AN KOTOPbLIX TeMNnepaTypa
KapaMmenusauuu CoCTaBNseT , COOTBETCTBEeHHO , 145-149° C 1 98-102 °C, B pe3ynbTaTe KOTOPOro
o6pasyrTca TEMHO-OKpAaLlLeHHbIE NPOAYKThI TUNa KapaMmeneHa 1 kapamenuHa. OcobeHHo
YYBCTBUMTENbHA K MPOLECCY Kapamenusauum gpykTosa, - eé kapamenusauus npotekaeT B 6-7 pas
6bICTpEe, YEM Y APYrMX Caxapos.

9. B cMny HEOAHO3HA4YHOCTK OT3bIBOB NoTpebuTenei n none3osatenen iIQOS B ceTU MHTEpPHET-
NPOCTpPaHCTBa , NPEAMETOM OTAENbHbIX CCNEA0BAHUA , - NO MHEHWIO aBTOPOB, AO/MKHbI TaK e
CTaTb CpaBHUTENbHbIE OpPraHONENTUYECKWE UCCEAOBAaHUSA BKYCO-apoMaTUYeCKoro npogunis
asposons cTukoB iQOS no cpaBHEHWIO € AbIMOM TabaudHbiX U3aenuii n asposonem , obpasyrwmMcs
npu BEMNUHre.
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