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PEDEPAT

TSXKE/IbIE METAJ1/Ibl, 3[J0POBbE, CUTAPETHbIN
[bIM, METOA WHBEPCMOHHOU BOJIbTAMIIEPO-
METPUM, ®NJITPbI CUTAPET

MemodoM uHeepcuoHHOU 8onbmamnepomMempuu
uccnedo8aHo COO0epPaHue UUHKA, Kaomus, C8UuHUa,
medu u pmymu 8 0bpasuyax deiMa cuzapem.

YcmarosneHo, ymo 8 Obime cueapem codepxaHue
MSIHENbIX MEMAnnos MeHblle, YyeM 8 mabake cuea-
pem.

lMokazaHo, Ymo omHoweHue Koau4yecmsa msie-
JIbIX Memasnsos, co0epmawuxcs 8 dbime cuzapem, K
ux Konuyecmay, codepxauiemMycs 8 mabake, He00UHa-
K080 U 3@8ucum Kak om npupodsl Me-manna, mak u
0m HauMeHo8aHus cuzapem. Imo Moxem 6bims 00y-
C/108/1€HO  pa3uUYuUaMU: memMnepamypHbix ycaosull
c2opaHus mabaka, copbyuoHHol cnocobHocmu nen-
71 mabaka No OMHOWEHUK K MSIHENbLIM Memasnam,
CnocobHocmu Mamepuanos Guabmpos cueapem
3a0eprusams gbldensouuecs ¢ 0bIMOM MmsHensie
mMemasnsi.

OmmeyeHo make, 4mo PuabMpbl 8cex U3yyeH-
HbIX HAUMEeHOoB8AHUl cueapem 8 mol unu uHol cme-
neHu ynasausarm 8 npouecce KypeHus Cd, Pb, Cu
u Hg, odHako dns Hekomopeix HauMeHo8a-Huli cuea-
pem unbmpsl He MosIbKo He 3adepxusarm Zn, Ho
u camu si8asitomcs 00NOIHUMENbHBIM UCMOYHUKOM
nocmynJseHus 3mo20 Mema’sia 8 cu2apemHsili ObiM.

B Hawwux pabotax [1-3] MeToLOM MHBEPCUOH-
HOM BONLTAMMNEPOMETPUM WCCNEAOBAHO COAEp-
XaHue T{KenblX MeTannoB B Tabake M GunbTpax
curapet oo v nocse KypeHus. YCTaHOBNEHO, YTO He
TONbKO Tabak, HO M MaTepuanbl GUNLTPOB CUrapeT
COLEPXKAT TsKEeNble MeTanfbl, MPUYEM B KOHLEH-
TpaumMax MHOr4a Bbllle, yeM B Tabake curaper. B He-
KOTOpbIX Cy4asx B Matepuane GunbTpa OO Kype-
HUS KOHLLEHTPaLMS TSXKENbIX MeTan0B bbinia Bbile,
4yeM B MaTepuane GUNLTPA BbIKYPEHHOM CUrapeTbl.
ITO 3HAYMT, UTO GUABLTPbI HE TONIbKO HE yAepXKuBa-
l0T TSKenble MeTanslbl, HO U CaMU BNSHOTCS AOMNOI-
HUTENbHBIM UCTOYHUKOM MX NOCTYMIEHUS C LbIMOM
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ABSTRACT

HEAVY METALS, HEALTH, CIGARETTE SMOKE,
METHOD OF AN INVERSION VOLTAMPE-ROMETRIYA,
FILTERS OF CIGARETTES

By stripping voltammetry method it was investi-
gated zinc, cadmium, lead, copper and mer-cury con-
tent samples of cigarette smoke. It was established
that in cigarette smoke the heavy metal content is
less than in tobacco cigarettes.

It is shown that the ratio of the amount of heavy
metals contained in the cigarette smoke and in to-
bacco, is not the same and depends on the nature of
metal and names of cigarettes items. This may be due
to differences: temperature conditions of combustion
of tobacco, the sorption capacity of the ashes of to-
bacco in relation to heavy metals, the ability of the
materials of filter cigarettes to delay allocating the
smoke heavy metals.

It is marked also, that the filters of all studied
names of cigarettes in one or another degree catch
in the process of smoking of Cd, Pb, Cu and Hg,
however for the names of some cigarette filters not
only Zn does not detain but also are the additional
source of receipt of this metal in ciga-rette smoke.

B OpPraHM3Mm 4enoBeka.

OpHako peanbHy yrpo3y 340p0OBbH0 YeN0BEKA
OKa3bIBAlOT TAXe/ble MeTan/bl, KOTOpble codep-
XaTbCA HEMOCpPeACTBEHHO B [AblMe BbIKYPEHHbIX
cUraper.

M3BeCTHO, YTO AbIM CMrapeT BK/KOYaeT ABa no-
TOKa: OCHOBHOM, KOTOPbIM BAbIXAEeT KypALWMA Yeno-
BEK, U [OMONHUTENbHbIM (MOHOYHBIN) NOTOK AbIMa,
KOTOpPbIV BbIAENSETCS C KOHYMKA 3aXKEHHOW cura-
peTbl MEeXAY 3aTHKKAMMU U COAEPXKUT HaMbonbLume
KOHLEHTPALMN TOKCUYHBIX XMMUYECKMX BELLECTB, B
TOM uMncne U TKenblx MeTannos. [lpuyem yctaHoB-
JIEHO, YTO MOCTyNAeHMe TOKCMYHbIX BELWecTB C no-
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H60YHbIM NMOTOKOM ApIMa fBNgeTcs Haubonee onac-
HbIM, NOCKO/IbKY BellecTBa MONaAaoT B OPraHunsm
4yenoBeka B BMAE a3p030/4 U UMET Buonormyecku
M XMMUYECKM aKTUBHYIO dopmy [4].

CornacHo pabotam [5, 6] Tkenbie MeTanbl Obi-
CTPO NOCTYNAKT B CUCTEMHBIN KPOBOTOK, 3aMyCKakoT
npouecc nopaxeHus cocynos. Kpome toro, 3t me-
Tannel 06NafalT KyMynsSTUBHBIMM CBOWMCTBaMM, B
pe3ynbTaTe Yero B OpPraHM3Me KypsLLEero 4enose-
Ka Ha6ﬂPO,EI,aETC9I HakKonaeHne TakKnx TOKCUYHbIX U
KaHLEpOreHHbIX 3JIEMEHTOB, KaK CBUHEL, KagMWH,
pTyTb. O6LLEE KONMYECTBO KaaMus, HanpuMep, BO
BHYTPEHHEM CJI0€ a0pThl KYpSILLEro YenoBeka npsi-
MO MpOMNOPLMOHANbHO MHTEHCUBHOCTU U ANUTENb-
HOCTM KypeHusi. Ero KOHUeHTpauus B CbIBOPOTKe
KpOBM B 2—3 pasa Bbile Y KYpsLLMX N04EN B CpaB-
HeHun C Hekypsawmmu noabmu. OcobeHHO 3amerT-
Ha 3Ta TEHAEHUMSA Y TEX, KTO BblKypuBaeT bonee 20
curapet B geHb B TedeHne 10 net u 6onbuwe. boino
NMOACYMTAHO, YTO 3@ 3TOT NEpUOS B OpraHu3M no-
napaet 6onee 1,5 Kr pasnnuHbIX XMMUYECKUX Be-
LecTB, NPUYEM Macca THKENbIX METal/IoB MOXET
pocturatb 21 r npu KypeHumn KnacCuyecknx curapet
M 24 r - npu KypeHun nerkmx curapet. OgHoBpe-
MEeHHOe 3n10ynoTpebneHne ankoronem  MoxeT
NPUBECTU K YBEIMYEHUIO B KPOBU KYpSILLErO Yeno-
BEKa KOHLEHTpauuW APYroro TSXKENoro MeTanna
- CBMHLUA. Y ntoaen, BbikypuBawwux bonee pnecatm
CurapeT B AeHb B TeYeHue pecsatv neT u bonbuie,
TSHKenble MeTanbl (CBUHeL, KagMWi, Meab) B No-
BblILUEHHbIX KOHLLEHTpaLuax 0OHapyXMBaLOT Aaxe B
xpycranuke rnas [5].

Lenb paboTbl - MeTooOM WMHBEPCMOHHOWM
BOJITAMNEPOMETPUN  OMpefenuUTb COoAepXKaHue
LUMHKA, KagMus, CBUHLA, MeAU U PTYTU B AbIME CU-
rapet Tex HaMMeHoBaHul (Tabn. 1), ans KOTOpbIX
paHee [1-3] 6bin0 onpeneneHo Coaepx)aHue 3TUX
MeTannoB B Tabake u GunbTpax.

METOOMKA SKCNEPUMEHTA

Heobxooumble Ons MCCNenoBaHWn pacTBOpbI
rOTOBU/U, UCNOMb3YS ABAXAbl AUCTUNIMPOBAHHYO
BOAY (BMAMCTUNNAT) M peaKTUBbI MapKu «XY»,

BbikypuBaHue curapert, KoTopble ONS KaXAoro
HaMMEeHOBaHMUs Bpanu M3 TOM e NayKu, YTo M Npu
UCCNefOBaHUM COLEPXKaHUS TSXKENbIX MeTannoB
B Tabake M QunbTpax, OCYLLECTBASNMU C MOMOLLbI
BOLOCTPYMHOr0 Hacoca, COeAMHEHHOrO C NOrIOTU-
Tenem Puxtepa. B nornotutens Puxtepa nomelua-
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nn 10 mn BogHOro pacTeopa MypaBbWHOM KUCIOTbI
KoHueHTpauumen 0,1 monb/n. [biM, BbloenaoWwmMncs
B MpoLecce CropaHus OAHOM curapeTsl, NOCTynan B
nornotutenb Puxrtepa, U copepxalimecs B HeM Ts-
Xenble MeTannbl, 3kcTparmpoBanucs 0,1 M BogHbIM
pacTBOPOM MypaBbUHOM KMCNOTbI.

AHanus akcTpakTa Ha cogepxxanune Zn,Cd, Pb
Cu BbINOMHSANM ABYMS Cnocobamu:

1) 6e3 MUHepanm3auumn npobbl;

2) nocne MMHepanu3saummn npobbl 3KcTpakTa. o
nepBoMy Crnocoby anuMKBOTY 3KCTpakTa 0b6beMoM
0,1 mMn noMewanu B KBAapLEBY 3NEKTPOXUMUYE-
CKyt queliky, nobasnanm 0,13 Mn KOHLEHTpUPO-
BAHHOW MYpPaBbMHOW KMCNOTbl M AOBOAMAN 0ObeEM
pactBopa o 10 mn. KoHueHTpauus ¢OHOBOro
3neKkTponuTa (pacTBOp MypaBbWUHOM KMCNOTbI) CO-
crasnsna 0,35 monb/n.

Mo BTopoMmy crnocoby 1,0 M npobbl 3KCTpaKTa
[AbIMa MoABepraan MOKpoW MUHepanusauuun C uc-
nosib3oBaHMeM nporpammupyemon neun AN -
18M cnepytowmm obpasoM. Mpobbl BbimapuBanu
npu Temnepatype 120-125 °C. 3aTtem nonyyen-
HbIM OCTaTOK 06pabaTtbiBann KOHLEHTPUPOBAHHOM
a30THOM kucnoton u 30 %-HbIM pacTBOpOM ne-
pokcuaa BOAOPOAa, CHOBA BbiNapuBanu Mnpu TeM-
nepatype 120 - 125 °C po obpasoBaHus Cyxoro
ocTatka. Cyxoi 0CTaToK 030/147M1 NpU TemnepaTtype
450 °C B TeyeHne 30 MUHYT. O6paboTKy Npob KOH-
LEHTPMPOBAHHOM a30THOM Kucnotoh u 30 %-HbiM
pacTBOPOM NepoKCMAa BOLOPOLA, BbiMapuBaHMe
M 030/1eHME BbLINMOMAHAAM [0 MONYyYEeHUs OnHO-
ponHOM 30nbl 6enoro ugeta. 30y pacTBOps/M B
1 MN KOHLLEHTPUMPOBAHHOM MypaBbMHOM KMUCNOTbI,
a 0bbeM pactBopa gosoannu no 10 mn uamcTun-
natom. Ins BonbTaMNepoMeTpUYecKoro aHanusa
otbupanu anukeoty obbemom 0,3 M, nomelLanu
B KBapLEBYIO 3/1eKTPOXMMUYECKYIO S4eliky, nobaB-
nsnm 0,1 MN KOHUEHTPUPOBAHHOM MypaBbUHOM
KMCNOTbl, 06bEM pacTBOpa AOBOAMIM BUAUCTUANS-
ToM g0 10 mn. KoHueHTpaumsa ¢OHOBOro 3nekTpo-
nUTa (pacTBOp MYpPaBbMHOM KMCNOTbI) COCTaBAsNA
0,35 monb/n.

Onpenenenve Zn, Cd, Pb v Cu B npobax
3KCTPaKTa AblMa CUrapeT MpOBOAMAM HA aHanu-
3aTope BO/MbTaMnepoMeTpuyeckoM Mapku TA-4 ¢
NPUMEHEHMEM aMaNlbraMMpPOBaHHOIO cepebpsiHo-
ro WMHAMKATOPHOro 31eKTpoAa, xnopcepebpsHoro
3N1eKTPOJA CPABHEHUS, KOTOPbIA SBASAACS TakkKe
BCMOMOraTe/lbHbIM ~ 3N1EKTPOAOM.  INEKTPOXMUMMU-
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YECKY OYMCTKY MHAMKATOPHOrO 3/71eKTpoda Oocy-
wecrtenanm npu noteHumane +100 MB B TeueHue
20 c. HakonneHne MeTansioB Ha MOBEPXHOCTU
aManbraMMpoBaHHOIO cepebpsiHOro 3nekTpoaa
BbIMONHAAM npu noteHumane —1400 mMB B TeueHne
20-40 cekyHa. YcnokoeHue pactBopa — npu no-
TeHumane -1100 mMB B Teuenne 10 c. Pernctpaumio
BOJIbTAMMEPHbIX KPUBBIX BbIMOHAM MPU CKOPOCTU
pa3BepTku noteHumana 70 mMB/c Ha ¢one 0,35 M
BO/ZLHOrO pacTBOPa MypaBbUHOW KMCNOTbI.

Nna onpepenenns Hg otbupanu npobbl aKc-
TpakTa AbiMa curapet oobemom 0,1 Mn, nobasnsam
(OHOBbIN 3NeKTPONUT (BOAHbLIN pacTBop, conep-
xawun 0,4 monv/n H,SO, , 0,1 mons/n KNO,
n 0,001 monb/n AMHATPWMEBOM CONM ISTUNEHAOMA-
MWHTETPAYKCYCHOW KWCNoTbl (TpunoH b)), nosoas
obbeM pactBopa A0 15 mn. [NonyyeHHbIR pacTBop
aHanusuposanu Ha copepxaHve Hg ¢ nomolybio
BOJIbTAMNEPOMETPUYECKOTO aHanM3aTopa Mapku
ABA-3, npuMeHssa yrnecuTannoBbii MHAMKATOPHbIN
3NeKTPOA, XnopcepebpsiHbIi 3N1eKTPOoA, CpaBHEHMUS
M NNATUHOBBIM BCMOMOraTeNbHbI 31eKTpoj. AHa-
N3 NPOBOAMIIN B YC/IOBUSAX, OMUCAHHbIX B paboTax
[2,3]: oumcTKa yrnecuTannoBOro WHAMKATOPHOrO
3nekTpoga npu noteHumane +450 mMB B TeyeHue
10 c; HakonneHWe pTYTM Ha MOBEPXHOCTU WHAM-
KaTOpHOro 3nekTpona npu noteHumane —1200 mB
B TeyeHne 60 - 90 ¢; ycnokoeHue pacTBopa npu
noteHumane +50 MB B TeyeHune 3 c. Peructpaumio
BOJIbTAMMNEPHOI KPUBOW BbIMOMHSAM NPKU CKOPOCTU
pa3BepTkM noteHumana 5 B/c Ha ¢oHe BoAHOro
pacTBopa 3nekTponuTa, cogepxawero 0,4 mMonb/n
H,S0,,0,1 mons/n KNO, 1 0,001 monb/n Tpuno-
Ha b.

OnpeneneHve BCcex MeTaNOB MPOBOAMAU Me-
ToaoM [06aBOK, ANS 4Yero MCrnonb3oBasu CTaH-
[LapTHbIM pacTBOp, coaepxalmii no 2 mr/n Zn, Cd,
Pb v Cu, xoTopblli 6bl1 NPUFOTOB/JIEH Ha OCHOBE
focynapCTBEHHbIX CTaHAapTHbIX o06pasuos (I'CO)
n oupuctunnata. OtgenbHo u3 okcuaa prytn (1)
roTOBMAM CTaHAAPTHbIA pacTBOp, COAEPXKALLMMA
2 mr/n Hg. Pacuet copepxanng Zn, Cd, Pb n Cu
BbIMOMHANM NO Pa3HOCTU BOMbTAMMNEPHbIX KPUBbIX
npobbl U doHa, Npobbl ¢ A06ABKOW CTAHAAPTHOIO
pactBopa v $OoHa C MOMOLLbI CMeunannM3npoBaH-
HOW KoMnbtoTepHOM nporpammbl «VALabTx», a Hg
- C MOMOLLbK KOMMJIEKCHOW CneLmann3mpoBaH-
HOW KOMMbIOTEPHOW MpPOrpaMMbl, MOCTABASIEMOMN
OAO «bypesectHuk» (CaHkT-lNeTepbypr) coBmecT-

HO C BOJLTAMMNEPOMETPUYECKMM aHANM3aTOpPOM
Mapku ABA-3.

Kaxpylo npoby aHanusuMpoBanuM He MeHee
yeTblpex pas. Bce pesynbratel 06pabaTbiBanu me-
TOAOM MaTeMaTMyecKon CTaTUCTUKK. Mpu 3ToM Mo
MeToAMKe, U3N0XKEHHOM B paboTe [7], paccumTaHsbl
OTHOCUTENbHble CTaHAAPTHble OTKIOHEHUs (ST) u
MHTEpBa/ibHble 3HAYEeHUS COAEpPXaHMs MeTannoB
B AblMe CMrapeT npu LOBEPUTENbHON BEPOSTHOCTH
95 % (*Ax).

PE3VYIbTATbI M X OBCYXXAEHUE

lpuMepbl BOALTAMMEPHbIX KPWUBbLIX, MOMYYEH-
HbIX Npu onpenenenun cogepxanua Zn, Cd, Pb
Cu B npobe akcTpakTa apiMa curapet N23 (KENT
HD (4)) npuBeneHbl Ha pucyHke 1.

BuaHo, 4TO Ha BONbTaMNepHoOW KpuBoM (OHO-
BOrO 3/1EKTPO/INTA MWUKM TOKA OTCYTCTBYHOT, YTO CBU-
[leTenbCTBYET O YUCTOTE 3MEKTPOSITA, B TOM UUC-
ne n 06 otcytcteun B HeMm Zn, Cd, Pb v Cu. lNpu
aHanuse npobbl 3KCTpakTa AbiMa curapeT N2 3 Ha
BOMIbTAMMNEPHOM KPUBOM NPOSBAAETCS YETKMIM MUK
Toka B obnactu noteHumanos -1 + -0,7 B n Bo3-
HWKatoT HebonblKne TOKM B 061aCTM MOTEHLMANOB:
-0,54 +-0,46;-0,40 + -0,30; -0,40 + +0,40 B. 211
TOKM CBULETENbCTBYKOT O NPUCYTCTBMM B 0DOpasLe
3KcTpakTa AbiMa curapet N2 3 Zn, Cd, Pb, Cu co-
OTBETCTBEHHO. [locne pobasneHus K npobe 3Kc-
TpakTa AblMa CTaHAAPTHOrO pacTBOPa, COAepKallle-
ro no 2 Mr/n Kaxaoro 13 onpefensieMbix MeTasos,
MWK TOKA OKUCNEHUS ZT YBENUYMBAETCS, U YETKO
nposBastoTCs nuku Toka okucnenus Cd, Pb, Cu,

Cd FPh

PucyHok 1 - AHOOHbIE 80/71BMAMNEpPHbIE KpUBbIE:
1 - ¢@oHosozo 3nekmponuma (0,35 M 800HbIl
pacmeop MypassuHoli Kuciomsl); 2 - npobsi
06pasuya skcmpakma deima cuzapem N 3 (KENT
HD (4)); 3 - npobel 0bpasua 3kcmpakma 0biMa ¢
0obaskoli cmaHOapmHo20 pacmeopa, codepxauie2o
no 2 me/n Zn, Cd, Pb, Cu.
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4TO CBSI3aHO C YBENMYEHWEM KOHLEHTpaLMM 3TUX
METaNN0B B PaCcTBOPE 371eKTPOAUTA.

AHanornyHble aHoOAHble BOMbTAMMEPHbIE KpU-
Bble 3aperncTpupoBaHbl A9 Npob 3KCTpakTa ApiMa
BCEX MUCCNef0BaHHbIX HAUMEHOBAHMIA CUTapeT.

Mo pa3HOCTM BONLTAMMEPHbIX KPWUBbIX NPOO6bI
1 $oHa, Npobbl ¢ 06ABKOM CTAHAAPTHOrO pacTBo-
pa M (OHa C MOMOLbBK ChneLmann3MpoBaHHOM
KOMMbtoTepHoOW nporpammbl «VALabTx» paccuumta-
HO cofepXKaHWe Kaxaoro Metannia B obpasuax akc-
TpakTa AbiMa BCEX UCCNEe[0BaHHbIX HAUMEHOBAHUM
curapet B nepecyete Ha 1 Kr BbIkypeHHOro Tabaka.
YcpenHeHHble pe3ynbTaTbl, MOMYYEHHbIE HA OCHO-
BaHWM aHanM3a 3KCTpakTa AplMa curapet 6e3 mu-
Hepanusauuu npob 1 nocse MOKpoM MUHepanusa-
unm nNpob: MHTepBasbHble 3HAYEHUS COAEPXKAHUS
Zn,Cd, Pb, Cu B fbiMe CUrapeT 1 OTHOCUTE/bHbIE
CTaHAAPTHble OTK/IOHEHUS NpeacTaBfeHbl B Tabiu-
ue 1.

Ha pucyHke 2 B KauecTBe npumepa NpuBeLEHbI
KpWBblE Pa3HOCTU BOJIbTAMMNEPHbIX KPUBbIX NPOObI
1 HOHOBOrO 31eKTPOMTa, @ TakxKe Npobbl ¢ fo0b6aB-
KOWM CTaHAAPTHOro pacTeopa U GOHOBOIO 3N1EKTPO-
JINTa, 3aperMcTpMpoBaHHble C MOMOLLbI0 aHanu3a-
Topa Mapku ABA-3 npu aHanuse 3KCTpakTa AbiMa
curapet N2 3 Ha conepxarune Hg.

BuoHoO, 4TO Ha KpWMBOM Pa3HOCTM QAHOAHOW
BO/ILTAMMNEPHOM KpWMBOM Npobbl 3KCTpakTa AbIMa
curapetr N2 3 (KENT HD (4)) n doHoBOro snek-
TponuTa (kpuBasi 1) B UHTepBane MoOTeHLMaNoB OT
-0,38 B no -0,05 B umeeTcs HebonbLLOM MakCUMY-

Hg

mka,

g0
&0

4,0
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PucyHok 2 - BonemamnepHeie aHOOHbIE Kpugble
pazHocmu: 1 - npobsl 3kcmpakma 0eiMa cueapem
N2 3 (KENT HD (4)) u ¢oHogoeo 3nekmpoauma;
2 - npobel 3Kcmpakma OeiMa C 0004sKol
CcmaHOapmHo20 pacmeopa, codepxwawjezo 2 Ma/n
pmymu, u )oH08020 371€KMPOAUMA.

XUMUYECKAA TEXHONIOTMA U 3KONOrna

Ma TOKa OKMCNEHUS, CBUAETENbCTBYHOLWMIA O MPUCYT-
CTBMM B 3KCTpakTe abiMa curapeT N2 3 ptytu. Mpu
BBELeHMM B aHanu3upyemy npoby nob6aBku CTaH-
[lapTHOrO pacTBopa PTYTW, MAKCUMYM QHOLHOrO
TOKa CyL,EeCTBEHHO yBennunBaetcs (kpusas 2). AHa-
NOTWUYHBIN XapaKTep U3MEHEeHUs KPUBbIX PA3HOCTU
AHOAHbIX BONbTAaMMEPHbIX KPUBbIX NPOObI 3KCTPak-
Ta AbIMa, a Takxke Npobbl 3KCTpakTa AbiMa ¢ Aobas-
KOW CTaHZAAPTHOrO pacTBopa, CoAepyalLero 2 mr/n
pTYyT!, M (DOHOBOTO 3/71EKTPOAUTA HAbNOAAETCA ANs
BCEX MCCNEA0BAHHbIX HAMMEHOBAHUIM curapet. Ha
OCHOBAHMM COBOKYMHOCTU 3aperucTpupoBaHHbIX
BOJIbTAMMEPHbIX KPUBbIX C MOMOLLbI0 KOMMIEKCHOM
Cneumnanm3npoBaHHOM KOMMbOTEPHOW NPOrpaMMbl
paccyMTaHO CoAepXKaHWe pTyTU B AbIME BCEX WUC-
CNef0BaHHbIX HAMMEHOBAHMWI CUrapeT B nepecyeTte
Ha 1 kr BblkypeHHoro Tabaka. PesynbTtathbl pacuye-
TOB: MHTEPBasIbHblE 3HAYEHUSI COAEPXKAHUA PTYTH B
[bIMe CMrapeT U OTHOCWUTENbHble CTaHAAPTHbIE OT-
KNOHEeHUs NpefcTaBneHbl B Tabnumue 1.

B Tabnuue2 ong cpaBHeHWUs MpuBEAEHbl OaH-
Hble, Moay4YeHHble B paboTe [2]: MHTepBasbHble
3HauveHus conepxanuna Zn, Cd, Pb, Cu v Hg B Ta-
6ake [0 KypeHUs U OTHOCWUTENbHble CTaHAAPTHblE
OTKJ/IOHEHMUSI.

M3 1abnm 1 1 2 BMAHO, YTO B AbIME CUrapeT
COAEPXAHME THKENbIX METANN0B MEHblUe, YeM B
Tabake curapet. MeHblue BCero ¢ AbIMOM cUrapet
BbIAENSIETC KagMusi, npuyeM B AbiMe curapeT N2
1 (KENT CLICK SWITCH REFRESH), N2 2 (KENT
SILVER) n N2 4 (CAMEL WHITE) kagmuit He obHapy-
eH. He obHapyxeHa B abiMe curapet N2 2 (KENT
SILVER) Takxe u pTyTb. BonbLue Bcero ¢ AbIMOM BbI-
LenseTcs UMHK — MeTas, KOTOpbIM B HaubonbLImnx
KOJIMYeCTBAX COLEPXKUTCS M B Tabake cUrapert.

BMecTe c TeM, OTHOLLIEHME KONMYECTBA TSXKENbIX
MeTaNoB, COAEPXKALUMXCA B [ObIME CWUrapert, K UxX
KONMYecTBy, coaepxallemycs B Tabake, HeoaMHa-
KOBO M 33aBUCUT KaK OT NPMPOAbI MeTanna, Tak u ot
HaMMeHOBaHMs curapet. B yacTHOCTH, Ans UMHKa
3TO OTHOLWeEeHMe 6onblile BCEro XxapakTepHo AN CU-
rapet N2 2 (KENT SILVER) u curapet N2 4 (CAMEL
WHITE) - 64 1 52 % cOOTBETCTBEHHO, @ MeHbLLE
Bcero ana curapet N2 5 (LUCKY STRIKE) -13 %.
Y10 KacaeTcs ApYyrnx TSHKENbIX METaNI0B, TO MOX-
HO OTMeTuTb cneaytoliee. OTHOLEHME KOMYECTBA
CBMHLA M Meau, COAEPXKaLLMXC B AbIME CUraper,
K MX KOMMYeCTBY, coaepxalleMycs B Tabake, Hau-
6onblwee gna curapet N2 3 (KENT HD (4)) - 37 u
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Tabnuuya 1 - Cooepwanus Zn,Cd, Pb, Cu u Hg 8 dvime cueapem 6 nepecyeme Ha 1 ke 8bIKypeHH020 mabaka

Ne /

HauMMeHOBaHue S,

curapet Zn %: Cd

1/KENT CLICK .
SWITCH REFRESH 6,602 | 2,2
2/KENT SILVER 14,0£0,3 | 1,5 -
3/KENT HD (4) 5,6£0,2 | 2,6 | 0,016%0,0008
4/CAMEL WHITE 15,0£0,3 | 1,4 -
5/LUCKY STRIKE 3,6%0,1 | 2,0 0,002+0,0001
6/ PALL MALL
NANOKINGS 5,9+0,2 | 2,4 0,002+0,0001
BLUE

24 % coOTBETCTBEHHO. MeHblle BCero 31o OTHOLUe-
Hue ans curapet N2 5 (LUCKY STRIKE) - gng cBuH-
ua 3 %, a onga megn 1 %. OTHOLWeHMe KonM4yecTBa
pTYyTH, COAEPXKALLENCS B AbIME, K €€ KOJIMYECTBY, CO-
fepxalwemycs B Tabake, HaubonbLiee ang curapet
Ne 5 (PALL MALL NANOKINGS BLUE) - 7 %.

Takue pasnnymna copep>XxXaHua TaXeNnblX MeTan-
noB B Tabake U abIMe cMrapeT MoryT 6biTb 06yCnoB-
NeHbl pasnuuHeiMK hakTopamu. Hanpumep, Heoau-
HaKOBbIMW TeMMEePaTYPHbIMU YCIIOBUSMU CrOPaHUS
Tabaka, pa3Hoi COpOLMOHHOM CMOCOBHOCTbLIO Nen-
Nna Tabaka Mo OTHOLWEHMIO K TKENbIM MeTannam
W, HaKOHeL, pa3HOoW CrMoCOBHOCTbI MaTepuanos
(UNBTPOB CUrapeT 3a/lepXXMBaThb BblAeNaoLLMECSs C
[IbIMOM TSXKeSble MeTaslbl.

B 3TOM CBA3M npeacTtaBnseT MHTepec CPaBHWUTL
copepKaHue TSHKeNbIX MeTansioB B AbIME CUraper,
paccyMTaHHOE MO Pa3HOCTM UX KONMYeCTBa B Taba-
Ke v nenne Tabaka nocne KypeHus (LaHHble pabo-

CopepxaHue MeTanna, Mr/Kr Tabaka

S,
%

S S S
Pb sl Cu ol H ”

% % g %
0,08+0,003 | 2,7 | 0,260,008 | 2,2 | 0,170,009 | 3,8
0,23+0,009 | 2,8 1,21+0,05 2,9 - -
0,33+0,014 | 31 1,70£0,07 2,9 0,11+0,007 @ 4,6
0,31+0,012 | 2,8 | 0,470,016 | 2,4 | 0,13*+0,008 | 4,4
0,07+0,002 | 2,1 | 0,09+0,005 | 4,0 ' 0,16%*0,009 | 4,0
0,15+0,007 : 3,3 0,11+0,007 | 3,3 0,40+0,015 @ 2,7

Tbl [2]), u copepXaHue 3TUX MeTaoB, NoNyYeHHoe
B pe3y/ibTaTe aHanusa ApiMa curapet. Pesynbrathl
npeanctaBneHbl B Tabnumue 3.

AHanus gaHHbIX, NpeacTaBneHHbIX B Tabnuue 3,
MoKa3sbIBaEeT, YTo U3MepeHHoe coaepxaHune Cd, Pb
n Hg pna Bcex UCCNenoBaHHbIX HavMeHOBAHWM
CUrapeT MeHblle pacCYMTAHHOr0. 3TO 3HAYMUT, YTO
buUNbTpbl CUrapeT ykasaHHble MeTasbl B TOM UK
WHOM CTEMNEeHM yNaBAMBALOT B Npouecce KypeHus. To
e MOXHO CKa3aTb U 0 Meau. McknioyeHune cocTas-
nstoT nnwb curapetsl N2 2 (KENT SILVER), ang ko-
TOpbIX COAEPXaHWe Meau B AbIMe MO pe3ynbratam
pacyeTa U U3MepeHus NPpaKTMYecku OMHAKOBO, TO
eCTb QUAbTPbI TaKMX CUrapeT He yNaBAMBAKT Medpb
u3 abiMa. MHaue obCTOMT geno, ecin paccmaTpu-
BaTb cofepxaHue uuHka. [Ang curapet N2 2 (KENT
SILVER), N2 3 (KENT HD (4)) n N2 4 (CAMEL WHITE)
M3MepeHHOe CofepxaHue MpeBblllaeT pacCuUTaH-
HOe coaepXKaHWe LUMHKA. OTO YKa3blBAET Ha TO, YTO

Tabnuya 2 - Codepmanus Zn, Cd, Pb, Cu u Hg & me Ha 1 ke mabaka

Copep)xaHue MeTanna, Mr/Kr Tabaka

Ne
curaper Zn ';:’ cd fz Pb »f/: Cu »i:, Hg ,;: ,
1 25%0,4 1,2 0,21+0,01 3,4 0,71+0,03 3,0 6,5%0,2 2,2 6,01%0,20 2,4
2 22#0,3 1,0 0,17%0,01 4,2 0,93%0,04 31 7,1%0,2 2,0 1,37+0,06 3,2
3 20+0,3 1,1 0,36%0,02 4,0 0,90£0,04 3,2 7,1%0,2 2,0 3,64+0,13 2,6
4 29%0,4 1,0 0,47%0,03 4,6 1,90+0,11 4,2 7,6%0,2 1,9 3,74%0,14 2,6
5 28+0,4 1,0 0,36%0,02 4,0 2,40+0,13 3,9 7,6%0,2 1,9 2,45%0,10 3,0
6 38+0,6 1,1 0,30%0,02 4,8 1,20+0,05 3,0 8,2%0,2 1,8 5,40+0,17 2,3
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Tabnuua 3 - Codepmanus Zn, Cd, Pb, Cu u Hg 8 Obime cuzapem 6 nepecyeme Ha 1 ke 8bIKypeHHO20 mabaka

Ne CopepxaHue MeTa1a, Mr/Kr Tabaka

cura- Zn Cd Pb Cu Hg

PET | accumranmoe | wamepennoe | paccuramoe | womepenoe | paccurammoe | wamepennoe | paccurranmoe | wamepenmoe | paccurrannoe | uamepennoe
1 9,0 6,60 0,05 - 0,36 0,08 1,60 0,26 3,60 0,17
2 2,0 14,0 0,13 - 0,51 0,23 1,20 1,21 0,06 -
3 2,0 5,6 0,32 0,016 0,48 0,33 1,90 1,70 1,74 0,11
4 1,0 15,0 0,47 - 1,26 0,31 1,20 0,47 1,73 0,13
5 11,0 3,6 0,26 0,002 2,06 0,07 2,1 0,09 1,13 0,16
6 6,0 5,9 0,30 0,002 0,49 0,15 1,3 0,11 1,69 0,40

(UNBTPbI HAa3BAHHbIX CUTapeT He TOJIbKO He yaep-
KMBAIOT LMHK, HO M CaMu BNAIOTCS LOMOAHUTENb-
HbIM MCTOYHMKOM TMOCTYM/IEHUSI 3TOFO MeTasna B
CUrapeTHbII ObIM.

BbIBOAbI

1. OnpepeneHo, 4To B AblMe CuUrapeT conep-
XaHUWe THKeNbIX MeTannoB MeHbLle, YeM B Tabake
curapet. [pu atom B abiMe curapet N2 1 (KENT
CLICK SWITCH REFRESH), N2 2 (KENT SILVER) u
Ne 4 (CAMEL WHITE) kagmuii He obHapyxeH. He
obHapyxeHa B gbiMe curapeT N2 2 (KENT SILVER)
TakKXe U pTyTb.

2. Noka3aHo, YTO OTHOLWEHWE KONMYEeCTBa THA-
XKENbIX MEeTaNNoB, COAEPXKALUMXCS B AblME CUTapeT,
K WX KONMYecTBy, codepxaliemycs B Tabake, He
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O[IMHAKOBO M 3aBMCWT Kak OT MpuUponbl MeTanna,
TakK M OT HAMMEHOBaHWUS CUrApeT. ITO MOXET ObITb
06YyCNOBNEHO HE OAMHAKOBBIMU TEMMEPaTypPHbIMU
yCNoBMUSMM CropaHus Tabaka, pasHoi copOLMOH-
HOM cnocobHOCTbIO nenna Tabaka Mo OTHOLLUEHMUIO
K TSOKENbIM MeTannaM, a Takke pasHoi cnocobHo-
CTbl0 GWUIBTPOB CUrapeT 33a4epXMBaTb BblAENsIo-
LLMeCs C AbIMOM TSXKEsble MeTansbl.

3.YcTaHOBNEHO, YTO QUALTPbI CUrAPET B TOW UK
MHOM cTeneHu ynaBnusatoT npu kypenun Cd, Pb
n Hg, dunotpbl curapet N2 2 (KENT SILVER) He
3apnepxuBatoT Cu, a dunbtpbl curapet N2 2 (KENT
SILVER), N2 3 (KENT HD (4)) u N2 4 (CAMEL WHITE)
ABNSKOTCA LOMONHUTENbHBIM UCTOYHUKOM MOCTYM-
NEHWs B CUFAPETHbLIN ObiM ZT.
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