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AnHotanus. Mccnexosanue razosoi ¢asel a3po3ois, NPOAYLHPYEMOTO 3ICKTPOHHBIMH
cucremamu aocraBku HukotuHa (DC/AH), cocTout B OuLCHKE COACpPKAHHMS MOHOOKCHIA VIJIC-
poaa, KOTOPBIM BKIIOUCH BCeMHUpPHON opraHM3amuei 3ApaBOOXPAHCHUS B CHHCOK JCBATH IPH-
OPUTETHBIX TOKCHYHBIX BCHICCTB. B cTaThe HpEACTABICHBI PE3ybTATHL ONPEACICHHUS COACP-
skanus MoHOookcuaa yriaepoga (CO) B ra3osoit ¢aze adspo30/s 3ACKTPOHHBIX CHCTEM JOCTaBKH
HukornHa (QC/H), mmeromux pasnuyHble KOHCTPYKTUBHBIC OCOOCHHOCTH, MOJYYCHHBIC NPH
coope asposzons Ha kypureapHor mamuue «Cerulean SM 450» mo ISO 20768 u B skcmepu-
meHtanpHOM pexume 1SO 20768, TlpoBeaeHO CpaBHEHHE COACPIKAHHS MOHOOKCHIA YIICpPO-
Ja B razoBoH ¢aze a’spo30ms ICKTPOHHBIX CUCTEM AOCTABKH HHUKOTHHA PA3TUYHBIX KOHCTPYK-
uui. YCTaHOBJCHO, 4TO raszoBas ¢aza adpozois, mpoayuupyemas ycerpoucramu «LogicProy,
cogepkut cieaosbie konmnyecta CO, 4TO CBA3aHO CO CTAOMIBHOH PaboOTOH YCTPOMCTB, HMMe-
IOIIUX OTHOCHTEIBHO HH3KYIO MOIIHOCTh M TEMIEPATypy NPU TCHECPHUPOBAHUH a3pO307sd, U
coctasmaer ot 0,007 mo 0.05 mr/zar. Pegymprarer mo mpoayuuposanuto CO ycTpoicTBaMH
«eGo AIO» mokazanu, yto mpu ux ucnojp3oBanuu cogep:xkanne CO cocrasmser ot 0,18 xo
1,18 Mr Ha oaHY 3aTsDKKY, nonyueHHbIC 10 SO 207683kcm., 4T0 MOXKET HAHE CTH OOTBIIUH BPE, 4EM
KYPCHHE OOBITHBIX CUTAPET, TAK KaK COrnacHo obs3arensHeIM TpeboBannaMraasel S TP TC035/2014
COICPKAHUE MOHOOKCHA YINEPOJa B AbIME OZHON CUTapeThl ¢ (PHIBTPOM HE MOXKCT HPEBBIIIATH
10 mr Ha curapery. OTCYTCTBHE CTAHAAPTU30BAHHBIX METOAOB cOOpa a’dpo30is HUKOTHHCOACP-
JKaIIEeH NPOAYKIHUH, VCTAHOBICHHBIX TEXHUYCCKUX TPEOOBAHUH M HOPMATHBOB COACPIKAHUS TOK-
CHUYHBIX BCLICCTB, METOAUICCKOH Oa3bl I/ KOHTPOIS COCTABA BEIIECTB, BBIACSICMBIX B IPOLIECCE
JKCIUTyaTal[id HUKOTHHCOACPKAIICH MPOAYKIHMH, a takke coaepxkanus CO B asposzone ICAH
PA3THUYHBIX KOHCTPYKLHNH, IBISICTCI HECOMHEHHBIM pUCKOM A noTpeduteneii. Heobxoxnma pas-
paboTKka U BHEAPCHUE CUCTEMBI TEXHUYCCKOTO PETYIMPOBAHUSI HUKOTHHCOACPKAIIECH MPOAYKIHN
1 HOPMHUPOBAHUE TOKCUYHBIX BELICCTB B a3PO30JIC AAHHON NPOIYKLIHH.

KaroueBbie ciioBa: monooken yriepoaa (CO), nukorunconepsxkamias npoaykiust (HCIT), snex-
TpoHHbIe cucTeMbl noctaBku HukotuHa (QCH), razosas ¢asa, adposzons, xugkoctu qis D CJH,
KYPHUTEIbHAS MAIIHHA JIUHCHHOTO TUIA, TAOAUHBIN BKYC, THIIBl YCTPOUCTB, 3aTSKKH

Jnsa yumuposanus: Hecnedosanue 23060t (hazvl azpo3ons 31eKMpPOHHBIX CUCHEM 00CMA6-
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RESEARCH OF AEROSOL GAS PHASE
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Annotation. The study of the gas phase of acrosol produced by electronic nicotine delivery sys-
tems (ENDS) consists of assessing the content of carbon monoxide, which is included in the World
Health Organization list of nine priority toxic substances. The article presents the results of determin-
ing the content of carbon monoxide (CO) in the gas phase of acrosol of electronic nicotine delivery
systems (ENDS) with various design features obtained by collecting aerosol on a Cerulean SM 450
smoking machine according to ISO 20768 and in ISO 20768 experimental mode. Carbon monoxide
content in the gas phase acrosol of electronic nicotine delivery systems of various designs has been
compared. It has been found that the gas phase of the acrosol produced by the LogicPro devices con-
tains trace amounts of CO, which is associated with the stable operation of devices with a relatively
low power and temperature during aerosol generation and ranges from 0,007 to 0,05 mg / puff. The
results on the production of CO by «eGo AIO» devices have shown that when using them, the CO
content is from 0,18 to 1,18 mg per puff, obtained according to ISO 20768exp., which can cause more
harm than smoking regular cigarettes, since according to the mandatory the requirements of Chapter
5 of CU TR 035/2014, the content of carbon monoxide in the smoke of one filter cigarette cannot
exceed 10 mg per cigarette. The lack of standardized methods for collecting acrosol of nicotine-con-
taining products, established technical requirements and standards for the content of toxic substances,
amethodological basis for monitoring the composition of substances released during the operation of
nicotine-containing products, as well as the content of CO in aerosols of ENDS of various designs,
is an undoubted risk for consumers. It is necessary to develop and implement a system for technical
regulation of nicotine-containing products and standardization of toxic substances in the acrosol of
these products.

Keywords: carbon monoxide (CO), nicotine-containing products (NCP), electronic nicotine de-
livery systems (ENDS), gas phase, acrosol, ENDS liquids, linear type smoking machine, tobacco
flavor, device types, puffs
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Beeoenue

B Poccun Ha mpOTSIKEHUH MOCIEIHUX
et HaOmromaeTcst CTaOMIIBHBIA POCT IO-
TpeOJieHusT TakOW HUKOTHUHCOAEp Kallen
NPONYKIHMH, KaK 3JEKTPUYECKHE CHCTEMBI
HarpeBanusi tabaka (DCHT), snexTpos-
Hble CHCTEMbl JOCTABKM HUKOTHHA, >KUI-
koctu Ans DCJH, uzpenus nnist opajbHO-
ro norpebyieHusl Kak copepkaline Tadax,
tak n Oecrabaunblie. [lo maHHBIM BCepoc-
cuiickoro ompoca 2019 r. morpeburensamu

HUKOTHHCOJEPIKAIEH MPONyKINHU SBIISIOT-
cs1 27% poccusts (oxono 39 muH uven) [1].

OO0mumMy TPUHLUIIAMHY, TIO3BOJISOLIH-
MU BBIJEJIUTb UX B OTIEJIBbHYIO KaTEropuio
noTPeOUTENBCKUX TOBAPOB, SIBJISIIOTCS:

— HaJINYUE WU OTCYTCTBUE HUKOTHHA,

— obpa3oBaHue a3po30Jis, BABIXAEMOrO
norpeduTenem,;

— OTCYTCTBHUE rOpeHus (TIeHHs]) Tabaka;

— WCTOJIb30BAHUE HCKJIKOYUTEIBHO CO
creliMaIbHbIMU yCTpOHCTBaMH [1].
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Kuakoctu 1t 3JEKTPOHHBIX CUCTEM
noctaBku HukotuHa (QC/H) n cnocob ux
notpeOieHus TPUHIUNHAIBHO  OTJIMYa-
IOTCSl OT TPAIULMOHHBIX curaper. JlaHHbIE
BUJIbI MIPONYKIUU HE SIBJISIFOTCS TPEIMETOM
peryJaupoBaHUsl TEXHUYECKOIO perjamMeH-
ta TamoxeHnHoro corsa «TexHuueckuit
pernaMeHT Ha TabauHYI MPOAYKIIHIO»
(TP TC 035/2014) [3] u PenepanibHOTO 3a-
koHa Ne 268-@3 ot 22.12.2008 . «Texuuye-
CKHI perjlaMeHT Ha TabauHy 0 PO KI[UIO)
(D3 Ne 268-D3).

HayuHble ucciaenoBaHusi, HOCBAIIEHHbBIS
aHaIu3y XMMHMUYECKOTO COCTaBa a’po30Jist
Pa3IMYHON HUKOTHHCOAEpPKALEH MpPOAYK-
UM, COAEPKAT MPOTHUBOPEUUBBIE NaHHBIC
M0 COAEPIKAHUIO TOKCUYHBIX KOMIIOHEHTOB
[4], a oOpa3osanue CO B asposzone DC/IH
H3yueHO HenocTaTouHo [5; 6]. Hexotopwie
UCCJIEA0BATENN OTMEYAIOT, UTO KOJIUYECTBO
BbiibIxaemoro CO monw3oBarensmu DCIH
OblJ1a 3HAYUTEITHHO HIDKE, YeM Y Ky PHITbIIU-
KOB curapert [7; 8; 10].

MoOHOOKCUZ yIJIepOAa, BKJIKOUYEHHBIN
BcemupHO opraHuzauuen 3ApaBOOXpa-
HeHus [9] B MpUOPUTETHBINH CHUCOK TOK-
CUYHBIX BEINeCTB, (POPMUPYETCS B IbIME
curapert [3], B a3po30Jie u3zienuii ¢ Harpena-
embIM TabakoM. MccnenoBanus no ompene-
JICHUIO COAep KaHUs MOHOOKCHUJA YTIJepona
B ra3oBoii (asze aspozosnst DCAH B Poccun
HE MPOBOJUJIUC.

B cnoxwuBmerics cutyauun ocolyro
aKTyaJbHOCTh IpHOOpeTaeT mnpoBene-
HUE HCCIeNOBaHUN IO pa3paboTke Me-

ONpenesIeHNsl CONepKaHUsI KOMIIOHEHTOB
ra3oBoi (a3l a3p030Js Js HOPMHPOBa-
HUS MPEeAesbHO TONYyCTUMBIX yPOBHEH MX
colep KaHus B a3p030Jie MPOAYKIUU AaH-
HOTr'O BUJA.

Mamepuansr u memoovi

Marepuanom aJist 3KCIIepUMEHTATbHbBIX
UCCIIEIOBAHUN SIBJISIIUCH CIEAYIOIINE BUIbI
2CIH:

— OC/IH «Logic Pro» u xamncyJsl ¢ Ta-
Oa4HBIM BKYCOM;

— 9CHH «eGo AIO» u KUAKOCTH C Ta-
Oa4HBIM BKYCOM.

COop rasoBoit (a3el ad>po30isi HCCe-
nyembix obpasuoB DC/H nposomunu Ha
20-kaHaJBbHOM KYPUTEJNBHONW MAIIWHE JIU-
ueiiHoro tumna Cerulean SM450 B xOHOULIU-
OHHUPYEMOM TMOMEIIEHNH MPH CJETYOLIINX
YCJIOBUSAX OKPY KaIOIIeH Cpenbl:

—temneparypa, °C —22 £2;

— OTHOCHTEJIbHAS BIaXKHOCTD, % 60 + 5;

— CKOPOCTb BO31yXa B 30He cOopa aspo-
3ois1, MMm/c — 200 + 50.

B kauectBe 06aszoBoro metoma cbo-
pa ra3oBoii (a3pl a’po30Jisi ObLT BBIOpAH
ISO 20768 u sxcnepUMEHTAJIbHBII peXuM
ISO 20768 [11]. Pexumbr cbopa ra3oBoi
¢a3b1 aspo3osst npeacTasieHsl B Ta0. 1

st cObopa ra3oBoil (hasbl a’po30Js
OC/H B xaxaplil kaHaJ KypPUTEIbHON Ma-
IIMHBI BCTABJISUIN JIOBYIIKU Ay cOopa as-
po3ouisA ¢ GUIBTPOM U3 CTEKJIOBOJIOKHA A~
meTpoM 44 mm. TazoByro (asy asposons,
MPOLICAIIYK) Yepe3 CTEKJIOBOJOKHUCTBIN
¢uneTp, cobupanu B IUIACTUKOBBIH Me-

TOHOB KOHTPOJISI W KoJudecTBeHHOro  mok. [lo okonyanuu cbopa aspo3osst mpoda
Tabauya 1
Pe:xumnbi cOopa rasooii ¢assl asposzons ICAH
Table 1
Modes of collecting the gas phase of the ENDS aerosol
Hurepran CxopocTh BO3aYyXA
Pexum Oonem IIpono/rkn-
MEKIY Mpoduan B 30HE cOopa
coopa 3ATSKKH, TEJLHOCTH N
3ATSKKAMH, 3ATSKKH ra3zosoii gasnl,
a3p030.151 MU 3ATSKKH, ¢
c MJI/MHH
ISO 20768 55+0,5 30+0,5 3+0,2 TIPSIMOY TOIbHBIH 200
ISO 20768, 55+0,5 30+0,5 4+0,2 TIPSIMOY TOIbHBIH 200
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ra3oBoil (paspl U3 MIACTUKOBOrO MEMIKA OT
KQXXIO0ro KaHaja oTOMpaiach BO BCTPOEH-
HBIN HEANCTIEPCHBIN NHPpaKpacHBIN aHAIHU-
3atop MoHookcupa yriuepona Cerulean Type
COA 205. Konuuectso CO usmepsiiu B aB-
TOMAaTUYECKOM pexXume ¢ odopMieHueM
MPOTOKOJIA UCTIBITAHUN.

Tak Kak €MKOCTb CTEKJIOBOJOKHUCTO-
ro ¢unerpa ¢44 MM paBHSETCS MPUMEPHO
850 mr coOpaHHOHW TBepOOXKHUAKON (hasel
a’p0o30J1s, a TAKXKe M3 Pas3JIMYHON Croco0-
Hoctu DCJIH reHepupoBarh a3po30ib s
BCEX YCTPOWCTB OBIIM MPOBEIECHBI IPeaBa-
pPUTENIbHbIE UCCIENOBAHUS [JI YCTAHOBJIE-
HUS IONYCTUMOIO KOJIMYECTBA 3aTsKEK PU
cbope a’po30:1s1 Ha OOUH PUIET.

PesyneraThl npoBenEeHHBIX UCCIENOBa-
HUll mo cOopy rasoBoii (pa3el aspo30s uc-
cnenyembix DCJIH npencrasnens! B Tadm. 2.

Kaxk BuaHO U3 BBILIEIPUBENEHHBIX 1aH-
Hbix Tabnuiel 2, aas OCAH «eGo AIO» Ha
onuH PUIBTP MOXKET ObITh COOpaH a3pPO30JIb
ot 40 3aTsikek, a nna DC/IH «Logic Pro»
— ot 50-tu 3aTsxkek. KonnuectBo 3arsikex
LTSI OHOTO aHAJIN3a ra3oBoi (a3bl HA3BAJIH
OJIOKOM 3aTSIKEK.

IIpenBapuTenbHO MPOBEAECHHBIE HCIIBI-
TaHMUS TIOKa3aju, 4YTO MJIsI HUCUEPIbIBAIO-
mero cOopa aspo30Jis MPHU YCTAHOBJIEHHBIX
peskuMax 1l omHoro ycrpoiictea «Logic
Pro» wmoxer OBITP NTPOM3BENEHO OKOJIO
500 3atsxek, a ns DCIH «eGo AIO» oko-
710 200 3aTsiKkex.

Hunsa xaxnoro ycrporictsa 9C/H mpo-
BOIWJICS MCUEPTIBIBAIOLINI cOOp a3po30s.
Kpurepuem oxoHuaHus cOopa aspo3ons

SABJISIIOCH KOJIMYECTBO a3P030Jist, COOpaHHO-
ro Ha OJHOM (PHIIBTPE, KOTOPOE COCTABJISIIO
meHee 12,5 mr [7]. Bo Bpems cOopa ra3osoit
(das3el adpo30Jsl YCTPOMCTBA HA KYpPHUTEIb-
HOH MallliHe Pacroiarajli TOPU30HTAIBHO.

OCIH «eGo AIO» u «Logic Pro»
HE HUMeNIN BO3MOXXHOCTH pPEryJMpOBaHUs
MOIITHOCTH HArpeBaTeJIbHOrO 3JEMEHTa,
MO3TOMY TIOJIb30BAJIUCH MapaMeTpamu, 3a-
JaHHBIMM MPOU3BOAUTENEM. YCTPOMCTBA
«Logic Pro» mpencraBisitoT coOo0il 3aKpbl-
TYI0 CUCTEMY CO CMEHHBIMH KaIlCyJaMu, a
«eGo AIO» — OTKpBITYIO CUCTEMY C Tiepe-
3anpasysgembiM OakoMm. DCIH umerot pas-
JUYHYIO MOLTHOCTb.

Omnpenenenne CO na DC/H otkpeiTOoro
tuna «eGo AIO» npoBoaANIN MPU 3aKPHITON
BEHTWISILMY (0€3 mozicoca BO3ayxa), Tak Kak
KOHCTPYKIIUS YCTPOHMCTBA HE PEeAyCcMaTpH-
BaJia KOHTPOJIS Y POBHS MOJCOCA BO3AyXa.

Pezynomamsr u 06cysicoenue

COop aspozons, renepupyemoro DC/IH
«eGo AIO» ¢ eMKoCTBIO Oaka 00beMOM 2 MJT
151 3aTIPABKH, POBOUIICS HA Ky PUTEIIBHOM
MAallMHE C YCTaHOBKOW CIELHAJBHO IOIO-
Opannbrx OpexeroB. DCJIH HenocpencTaeH-
HO TIOAICOEIUHANIN K JIOBYIIKE C (PUIBTPOM
0e3 JOMOJHUTENIBHBIX MPUCTIOCOONEHU,
TaKk KaK JUaMeTp MYHILITYKa COOTBET-
CTBOBaJI IUaMeTpy curapet. Bo Bpemst cOo-
pa aspo30Iisl, TO €CTh MPHU OCYLIECTBICHUH
Ka’KJIOH 3aTsKKH, HEOOXOIUMO HAKUMATh U
yAep’KUBaTh KHOMKY akTuBanmu. Mccneno-
BaHUs MO 0Opa30BaHUIO MOHOOKCHIA yTJe-
pona ycrpoiicrBamu «eGo AIO» nposoauan
10151 4-X LIUKJIOB 3aIPaBKU KUAKOCTBIO, HO

Tabnuya 2

PesyanTarsl onpejesienis KOJIMIECTBA 3aTsIKEK IpH c0ope ra3opoii (paznl adposzo.ist
uccaexyemeix JCIH

Table 2

Results of determining the number of pufts when collecting the aerosol gas phase of the studied ENDS

Kou-Bo 3aTsKex

AxRTUBAIAS

Hassanne Makc. Ko1-BO MomHocTh .
Ha o1uH 0JI0K cOopa N YCTPOIiCTBA BO
ICIH 3ATSIKEK . yeTpoiicTBa, BT
ra3oBoii gasnl BpeMsl 3aTSKKH
«eGo AIO» 200 40 15-23 +
«Logic Pro» 500 50 8 +
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BBUY OOJIBLIOIO O0BEMa JAHHBIX B CTaThe
MPUBEIEHO HCCIIENOBAHNUE CONEPKaHHUS MO-
HOOKCH/JIa yTiiepoza s 1-ro mukJja 3amnpas-
KM IIPH ABYX pexXuMax coopa a3po3ods.

IInan cbopa aspozons DCIAH «eGo
AlO», «Logic Pro» mo onpeneneHno MOHO-
OKCHZa yTjepona mpuBeneH B Talnune 3.
Kak BunHO U3 miaHa, cOOp U omnpeneseHre
CO B razosoii ¢aze aspozons ICAH «eGo
AlIO» nns BKyca tobacco mpoBOmMIICS Ha
OC/JH 1-8 npu pexume ISO 20768, a nns
OCHIH 9-14 — npu pexume ISO 20768 .

HcuepnbiBarouii cOop aspo3oiist mpo-
BOJWJICS TTOYTH JI0 MTOJTHOTO UCTIAPEHHs 00~
ema xunkocTu B bake. OnpeneneHue conep-
JKaHUsi MOHOOKCHAA YIJIepOAa B Ta30BOM
dbaze a>po30Js MPOU3BOAIIIN I KaKIOTO
Osoka 1o 40 3aTsIKEK KaXKIbIi.

B Tabnuue 4 mpuBeneHsl MHTEPBAJIBI
MEXJly MUHUMAJbHBIMH U MaKCHMAaJIbHbI-
mu 3HaueHussMu CO B asposose, cobpaH-
HOM B IIEPBBIX, CPEAHUX U MOCIEIHUX OJI0-
Kax 3aTsKEK C 3aIpaBKOM JKHUIKOCTBIO Ha

OCH 1-8 npu cbope ad3po30st B pexxume
ISO 20768.

JlaHHble, TpencTaBleHHbIE B TabnuIle
4 no xonuvectBy CO, CBUIETENBCTBYIOT O
TOM, 4YTO MakcuMajibHOe kojuuectBo CO
IPONYLIUPOBAJIN YCTPOICTBA B MOCIETHEM
OJloke, MUHUMaJIbHOE — B TepBoM. B cpen-
HeM Ojioke 4 yCTpoiicTBa MPOIYLIUPOBATU
CO, a B nmocnenHeM OJIOKEe BCE yCTPOWCTBA
obpazoBanu CO, uTo 0OBSACHSAETCS BO3HUK-
HOBEHHEM IPOLIECCOB TEPMHUUYECKOr0 pac-
najna TIULEepUHa W TPONUJICHIJIMKONS, a
BO3MO)KHO, U TOATOPAHHUEM 3JIEMEHTOB Ha-
IPEBATENIBHON CUCTEMBI YCTPONCTB.

B tabmuue 5 nmpuBeneHbl MHTEPBAJIBI
conepxkanus CO B asposzosie, COOpaHHOM B
NEPBBIX, CPENHUX M MOCIEAHUX OJIOKax 3a-
TSOKEK C 3ampaBkoil skuakocTero Ha DC/H
9-14 npu cbope aspozonsa B pexxkume ISO
207683kcn. McuepnbiBaromuii cOop adpo3o-
JIs1 COCTaBMII 3 OJIOKA 3aTSIKEK.

Kak BUIHO W3 NAHHBIX, MPUBEACHHBIX
B Tabiuue S5, obpasosanue CO mpu cOope

Tabauya 3
ILnan coopa aspo3oast ICAH «eGo AIO», «Logic Pro» 1o onmpenesieHHI0 MOHOOKCHIA YIJIEpoaa
Table 3
Plan for ENDS «eGo AIO», «Logic Pro» aerosol collection according to carbon monoxide determination
Hux coopa aspo3onsi | Bjokm 3aTsKek A8 aHATIH3A ICIH 1-8 ICAH 9-14
MeTtoxa cbopa a3po3.
MEPBBIN
3ampaska (ruk 1) - ISO 20768 ISO 207683kcn
CpeaHHH
TOCJICAHUI
Tabruya 4

I/IHTepBa.]'ILI MCKAY MUHIMAJBHBIMHA H MAKCUMAJIBHBIMHA JHAYICHUSIMHA CcO
B a3po3osie JCIAH 1-8 «eGo AIO» no pexxkumy ISO 20768

Table 4
Intervals between minimum and maximum CO values in ENDS 1-8
«eGo AIO» aerosol according to ISO 20768 mode
AHa.nmnpyeML“Ie 0J10KH cOopa Teprbiii Cpexmnii Moc.rexmmii
ra3zoBoii ¢assl

Conepxxanue CO, mr/3aT 0 0,02—0.38 0,04-0,54
Kom-Bo 6;10x0B cO0pa ra30BoH (haser 3
Bkyc sxuakoctu Tobacco
Pexum cOopa ra3oBoit (pas3sl ISO 20768
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Tabnuya 5
Hurepraisi cogepxanus CO B aspososne ICAH 9-14 «eGo AIO» no pexumy ISO 20768skcn
Table 5
Intervals of CO content in ENDS 9-14 «eGo AIO» aerosol according to ISO 20768exp mode
Ana/msnpyemsbie 0J10KH c0opa . . .
. HepBbrii Cpennnii Tlocaexnmii
ras3osoii gasnl
Conepsxanne CO, mr/3at 0,26-0,96 0,18-1.18 0,03-0.39
Kom-Bo 6;10%0B cO0pa razoBo# (hassl 3
Bxyc sxuakoctu Tobacco
Pexum cOopa ra3oBoi (aser ISO 207683kcn
asposonst mo ISO 207683kcn mpocnexku-  MOOOYHBIX MPOAYKTOB B Tra3oBoil  (pase
BAETCS BO BCEX OJIOKax 3aTspKeK. Makcu- — aspo3olis.

MaJibHOe KosnnuecTBo CO mpoayuupoBaiu
yCTPOICTBA B CpeHeM OJIOKe, MUHUMaJlb-
HOE B IOCJIETHEM OJIOKE.

Kak BunHO u3 rpaduka, npencrasieH-
HOro Ha puc.l, ¢ yBennueHneM macchbl obpa-
3VIOLIErocs ad3po30Jisl MPOUCXOAUT Y MEHb-
1meHue 0Opa3oBaHUs MOHOOKCHIA YTJIEPOsa,
TO eCTh OOpa3oBaHHME MOHOOKCHIA VTJie-
pona 3aBHCHUT OT CIIOCOOHOCTH YCTPOWCTB
IeHEepUPOBATh a3P030Jib. AHAIU3UPYS IO-
JIYYCHHBIC JAHHBIC, MOXXHO OTMCTHUTH, YUTO
pPa3IMYHOE KOJUYECTBO OOpPa30BaHHOIO
a’p030J1s1 CBUETEIBCTBYET O HEPABHOMED-
HOCTH paboThI BCex yCTpoHcTB. Takske BO3-
MOXHO TMOABJICHUC «CYXHX 3aTAKCK», TaK
KaK KalNWJUIAPHBIE CBOHCTBAa MaTepuasa,
N3 KOTOPOIro0 M3roTOBJICH (1)I/ITI/I.]'Ib, HE CIIO-
COOCTBYIOT TOJHOLEHHOMY CMa4UBaHUIO
KUAKOCTBIO, YTO CIIOCOOCTBYET MOSIBJICHUIO

ITpu renepauuu aspozons ICAH «eGo
AlO» B 3KCHEPUMEHTAJIBHOM PEKUME yBe-
nuueHue npoayuuposanus CO oTMeYeHO B
cpenHeM OJIOKE MO0 CPaBHEHHUIO C METOIOM
ISO 20768, uTto 0OBsCHSETCS HECTAOMJIb-
HOW paboTON HarpeBaTEebHBIX 3JEMEHTOB
YCTPOUCTB.

Hns uccnenosanus copepxkanuss CO B
ra3oBoii (aze arpozonst DCAH «Logic Proy
UCIIONIb30BAJIM KarCyJbl ¢ TabDauHbIM BKY-
coM («kyaccuka 12y).

B nnactukoBelii  Memok cobupaiu
razoByr a3y asposoisi ot 50 3aTsikek.
Yerpoiictea «Logic Pro» umeroT oBaibHbBIN
MYHAIITYK, TO3TOMY IUIsl COEJUHEHHS C
JIOBYIIKOM, comepxaiueii ¢puisTp anst coo-
pa aspo3onsi, MNPUMEHSJIM JOMNOJIHUTENb-
Hble mpucnocoOneHus. Jlnsa mnposeneHus
aHaJM3a ucnoab3osanu 14 ycrpoiicts. [

Puc. 1. Cooeporcanue CO & 3agucumocmu om maccwt azposons Ha ICI[H 9—14 no ISO 207682xcn
no biokam coopa asposois

Fig. 1. CO content depending on aerosol mass at ENDS 9—14 according to 1SO 20768exp
Jfor aerosol collection units
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ycTporcTs 1-8 coop aspozors o [SO 20768,
a7 yerpoiicts 9—-14 no ISO 207683xkcm.

B Tabnuue 6 mpuBeneHbl UHTEPBAJBI
conepxkanus CO B a3po3osie, COOPAaHHOM B
MEPBBIX, CPENHUX U TOCIEIHUX OJOKax 3a-
Tsokek Ha DCAH 1-8 mpu cOope aspozods
nio ISO 20768.

Kak BUIHO M3 HaHHBIX, MPUBEIEHHBIX
B Tabn. 6, Bcero Ob1o cobpano 10 GyiokoB
cbopa aspo30si. AHAINU3 MOHOOKCHA ITPO-
BoauIu Ajs 1-ro, 5S-ro u 9-ro GJOKOB 3a-
Tsokek. Copeprxanue CO B rasosoii (asze
nepBoro 0JioKa 3aTsikek He OOHapyxkeHo. B
CpemHeM U MocienHeM OJIoKax ero comep-
skanue coctaBuiio ot 0,007 mo 0,05 mr/3art.
B cpennem Gsoke conepskanne CO obHapy-
JKEHO TOJIBKO B a3P030Ji€ yCTPOUCTB 5—8, a
B TOcjienHeM OJIOKe BCE YCTpPOKHCTBA IMpo-
nyuuposasu CO.

B tabnuie 7 npuBeneHb MaKCUMaJIbHbBIE
3HaueHus copepxkanus CO B asposode, co-
OpaHHOM B TMEPBBIX, CPETHUX U TMOCICTHUX

6nokax 3atskek Ha DC/IH 9-14 npu cbope
asposons B pexkume [SO 207683kcr.

AHanu3 pe3ynsTaToB, MPUBEACHHBIX B
TabnuLe 7, O3BOJISIET CAEATh BBIBOJ O TOM,
yT0 0OpasoBanne CO mpu 3ampaBke Karcy-
JaMH cO BKycoM Tabaka («xiaccuka 12»)
OBUIO OTMEYEHO B CPEAHEM M IMOCIECTHEM
omokax u coctraswio 0,01 mr/3ar. B cpen-
HeM OJIOKe 3aTsKEK TOJNBKO ONHO YCTpPOH-
cTtBo nponyuuposajo CO, a B mocienHem
Omoke cOopa a’po30Js BCE YCTPOWCTBA
npoayuuposanun CO. VYBenuueHue mnpo-
TOJDKUTETBPHOCTH 3aTSKKHM Ha | CeKyHIy B
SKCIEPUMEHTAJILHOM PEXXIME He TPUBEIIO K
yBenuueHuto copep-kanus CO.

OpnHoli U3 npuuuH 00pa30BaHUs MOHO-
OKCHJA YIJIepoAa B CPEedHEM U MOCIeoHEM
Omokax cOopa razoBoii (a3bl MOXKET OBITh
TO, YTO MpPU HArpeBe XKUAKOCTU HUCIAPEH-
HbI€ BEIECTBA XUAKOCTH KOHIEHTPUPYIOT-
cs Ha cnupanu DC/IH u npu nponomxeHun
Harpesa 0Opa3yeTcss MOHOOKCH] YIJIEpOosa.

Tabauya 6
HuTepransi conep:xanns CO B aspozone ICAH 1-8 «Logic Pro» no pe:xxkumy ISO 20768
Table 6
Intervals of CO content in aerosol ENDS 1-8 «Logic Pro» according to ISO 20768 mode
AHa.]II/ISI/IpyeMLje 0J10KM cOopa Tepsbiii Cpemmii Hocaemmii
ra3zosoii gasnl
Conepsxanue CO, mMr/3aT 0 0,007-0,013 0,007-0,05
Kom-Bo 6:10x0B cO0pa ra3oBoH (hase 10

Bxyc xuakoctu

TabauHbIH («K1accuka 12»)

Pexum cOopa ra3oBoit (pas3sl ISO 20768
Tabauya 7
Hurepraisi conep:xanust CO B azposzone ICAH 9-14 «Logic Pro» mo pexnmy ISO 207683kcrm.
Table 7
The intervals for CO content in the ENDS 9-14 «Logic Pro» aerosol according to the ISO 20768exp.
A
HanmnpyeMl,“le 010K cGopa Hepsbrii Cpennnii Hocaennnii
ra3osoii ¢assl
Conepsxanue CO, mMr/3aT 0 0,01 0,01
Kom-Bo 6:10x0B cO0pa ra3oBoH (hase 6

Bxyc xuakoctu

TabauHbIH («KIAcCHKa 12»)

Pexxum cOopa razosoit (asbr

ISO 207683kcn
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Bui6oosi

Pesynbrartel mcciaenoBaHus copepika-
HUST MOHOOKCHJA YTIJIepoda IOATBEpIKIa-
I0T MPENbIAYIINUE UCCIENOBaHNs B TaHHOM
00NacT O BJIMSIHUM THUIIOB YCTPOWCTB HA
KOJIMUECTBEHHBIN U Ka4eCTBEHHBIN COCTaB
aspozoiiss DCHH [4].

PesynbraThl MpPOBEAEHHOTO MCCIEHO-
BaHUs TIO3BOJIUJIM CHEJaTh CJENyIOLIHe
BBIBOJIBI

— Haubosee Bbicokoe copepxkanue CO
oOHapy>keHo B razosoil ¢aze DC/IH «eGo
AlOy;

— Ha nponyuupoaHue CO oka3biBa-
€T BJIMSIHUE KOJUYECTBO O0Opa3yroLIerocs
a’po3ons;

— OTMEYEHO, UYTO YeM BBILIE KOJTUIECTBO
COOpaHHOTO a’p030J1s, TEM MEHbIIE COnep-
xkanue CO;

— ra3zoBas (aza a’3p0o30JIs1, MPORyLUpye-
Masi ycTpoiicTBamMu 3aKpbiToro Tumna «Logic
Pro», conepsxut cnenosble konuuectsa CO.

ITony4yeHHBIE TaHHBIE TIO CONEPIKAHMIO
CO ycrpoiicteamu «eGo AIO» B skcnepu-
MEHTAJbHOM pPEXKHME CBUIETEIbCTBYIOT
O TOM, YTO INPU UX UCIOIB30BAHUU KOJH-
yecTBO CO coctasnset ot 0,18 go 1,18 mr/
3aT, 4TO MOXET HaHeCTH OONbIINI Bpen

3I0POBBIO, YeM KypeHue OOBIYHBIX CHIa-
per [6], Tak Kak COMIACHO TPeOOBAHHSIM,
mnokeHubiM B 1. S TP TC 035/2014
TabaYHONM MPONYKLHH, COAEPKAHUE MOHO-
OKCHJA yrjepoja B JIbIME€ OfHON curape-
Thl ¢ (PUIBTPOM HE MOXKET MPEBBIMIATH
10 Mr Ha curaperty, a COrJIaCHO UCCJIeIOBa-
HusM noiabs3osarenein DC/AH npononxku-
TEJIBHOCTh 3aTSKEK cocTamisieT ot 1,3 1o
5,8 cexyHn [4; 12].

Pesynbprarel mpoBeneHHBIX HCCIIEAOBA-
HUN CBHUJIETEIBCTBYIOT O HEOOXOMUMOCTH
BBIPA0OTKU €JUHOrO TOAXOAA B PEryupo-
Banun HCII JlanpHeimue ucciemoBaHUs
OC/IH nonxHbI ObITH HAIIPABJIEHBI HA yCTa-
HOBJIEHUE HOPMATUBOB CONEPKAHUSI TOK-
CUYHBIX KOMIIOHEHTOB B TBEPHOKUIKOH U
ra3oBoii haze aspo3os.

OTCyTCTBUE MAaKCHMAJIbHO JIOMYCTH-
Moro ypoBHs copepkanus CO B asposone
OCJIH, oueHkHd COOTBETCTBHS, METOmHYE-
CKOM 0a3bl AJIs1 KOHTPOJISI COCTaBA BELECTB,
BBIICJISIEMBIX B TIPOLECCE ODKCILTyaTaluu
HCII, saBasitoTCS HECOMHEHHBIM PUCKOM AJIs1
norpeduteneil. PaspaboTka u BHenpeHue
CUCTEMBbl TEXHHYECKOTO peryJupOBaHMS
HCII siBisieTcs akTyasibHON npoOneMon 11st
3aIIUTHI 310POBbs MOTpedUTENEH.
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