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PEDEPAT

TSXKEJIbIE METAJI/TbI, 310POBbE, CUTAPETHbIV
[AbIM, METOA WMHBEPCMOHHOU BOJIbTAMIIEPO-
METPUM, ®NJIBTPbI CUTAPET

Memodom- uHeepcuoHHOU 8onbmamnepomMempuu
uccne008aHo CO0ePIAHUE YUHKA, Kaomus, C8UHUa,
Meou u pmymu 8 06pazuax 0eiMa cuzapem.

YcmaroeneHo, ymo 8. 0biMe cueapem codepaHue
MSHENbIX MEMANO8 MeHblle, YyeM 8 mabake cuea-
pem.

lMokazaHo, Ymo omHoWweHue Koau4yecmsa msxe-
JIbIX Memasnsos, Co0epawuxcs 8-0biMe cuaapem, K
ux Konuyecmay, codepxauiemMycs 8 mabake, He0OUHa-
K080 U 3@8ucUm Kak om npupodsl Me-masana, mak u
0m HauMeHo8aHus cuzapem. 3mo Moxem 6bims 00y-
C/I08/1€HO  pPa3UYUAMU: meMnepamypHsix ycao8uli
ceopaHus mabaka, copbyuoHHol cnocobHocmu nen-
710 mabaka No OMHOWEHUK K MSIHENbIM Memanam,
cnocobHocmu Mamepuanos Guabmpos cueapem
3adepxusams gbidengouwuecs ¢ 0bIMOM MmsHesble
Memannol.

OmmeyeHo make, 4mo Puabmpbl 8cex U3yyeH-
HbIX HaUMeHo8aHul cueapem 8 mol unu uHol cme-
neHu ynasausarwm 8 npouyecce KypeHust Cd, Pb, Cu
u Hg, 0dHako dns Hekomopesix HauMeHo8a-Huli cuead-
pem uibmpsl He MOoIbKO He 3adepxusarom Zn, Ho
u camu si8sitomcs 00N0HUMENbHBIM UCMOYHUKOM
nocmynJsieHus 3mo20 Mema’sa 8 cueapemHsili ObiM.

B Hawwux paboTtax [1-3] MeTOAOM MHBEPCUOH-
HOM BONLTAMMNEPOMETPUM WCCNEAOBAHO COAEp-
aHue T{KenblX MeTannoB B Tabake M GunbTpax
curapet 4o v nocse KypeHus. YCTaHOBNEHO, YTO He
TONbKO Tabak, HO M MaTepuanbl GUNLTPOB CUrapeT
COLEPXKAT TKEeNble MeTanfbl, MPUYEM B KOHLLEH-
TpaumMax MHOrga Bbllle, yeM B Tabake curaper. B He-
KOTOpbIX C/y4asx B Matepuane GunbTpa OO Kype-
HUS KOHLLEHTPaLMs TSXKENbIX MeTan 0B bbinia Bbile,
4yeM B MaTepuane GUNLTPa BbIKYpEHHOM CUrapeTbl.
ITO 3HAYMT, YTO PUABTPbI HE TONIbKO HEe yAepXKuBa-
l0T TSHKenble MeTanslbl, HO U CaMM ABASHOTCS AOMNO-
HUTENbHBIM UCTOYHUKOM WX NOCTYMIEHUS C LbIMOM
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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 yrposy 340p0OBbi0 YenoBeKa
0Ka3bIBAKOT TSXKENble MeTannbl, KOTOpbIe. coaep-
aTbCA HEMOCPeACTBEHHO B [blMe BbIKYPEHHbIX
curaper.

M3BeCTHO, YTO AbIM CMrapeT BK/KOYaeT ABa MNo-
TOKa: OCHOBHOM, KOTOPbIM BAbIXAET KypALWMA Yeno-
BEK, U LOMNONHUTENbHbIM (MOOOYHBIN) NOTOK AbIMa,
KOTOpPbIV BbIAENSETCS C KOHYMKA 3aXKEHHOW cura-
peTbl MeXAY 3aTHKKAMMU U COAEPXKUT HaMbonbLime
KOHLEHTPALMMN TOKCUYHBIX XMMUYECKMX BELLECTB, B
TOM YMCNE U TSHKENbIX MeTannoB.. [pnyeM yCcTaHoB-
JIEHO, YTO MOCTyNAeHMe TOKCUYHbIX BELWeCcTB C no-
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60YHbIM MOTOKOM [AbIMa ABAsSETCS Hanbonee onac-
HbIM, NOCKO/IbKY BellecTBa NONagatoT B OPraHunsm
4yenoBeka B BMAE a3p030/4 U UMET B1uonormyecku
M XMMUYECKM aKTUBHYIO dopmy [4].

CornacHo pabotam [5, 6] Tkenbie MeTanbl Obi-
CTPO NOCTYNAKT B CUCTEMHBIN KPOBOTOK, 3aMyCKakoT
npouecc nopaxeHus cocynos. Kpome Toro, 31 me-
Tannsl 06NafalT KyMynsSTUBHBIMM CBOWCTBaMM, B
pe3ynbTaTe Yero B OpraHM3Me KypsLLero 4enose-
Ka Ha6ﬂPO,EI,aETC9| HakKonaeHne TakKnx TOKCUYHbIX U
KaHL,EpOreHHbIX 3JIEMEHTOB, Kak CBUHEL, KagMWH,
pTyTh.-Ob6LLEe KONMYECTBO KaaMus, HanpuMep, BO
BHYTPEHHEM CJI0€ a0pThl KYpsILLEro YenoBeka nps-
MO MpONOPLMOHANbHO MHTEHCUBHOCTU U ANAWUTENb-
HOCTM KypeHus. Ero KOHUEeHTpauus B CbIBOPOTKe
KpOBM B 2—3 pasa Bbille Y KypsLLMX Nt04EN B CpaB-
HeHun C Hekypsawmmm noabmu. OcobeHHO 3amerT-
Ha 3Ta TEHAEHUMS Y TeX, KTO BbikypuBaeT bonee 20
curapet B aeHb B TeveHne 10 net u 6onbuwe. boino
MOACYMTAHO, YTO 3@ 3TOT NEPUOL B OpraHU3M no-
napaet 6onee 1,5 Kr pasnnuHbIX XMMUYECKUX Be-
LEeCTB, MPUYEM MaCCa TSKEbIX META/IOB MOXET
pocturatb 21 r npu KypeHumn KnacCuyecknx curapet
M 24 r - npu KypeHun nerkmx curapet. OgHoBpe-
MEHHOe 3n10ynoTpebneHMe ankoronem Moxet
NPUBECTU K YBEIMYEHUIO B KPOBM KYpSILLErO Yeno-
BEKa KOHLEHTpauuW APYroro TSXKEeNoro MeTanna
- CBMHLUA. Y ntoaen, BbikypuBarowmx bonee gecatm
curapeT B AeHb B TeYeHue pecstv net u bonbLie,
TSHKenble MeTannbl (CBUHeL, KagMWI, Meab) B MNo-
BbILUEHHbIX KOHLLEHTpaLMsX 06HapYyXMBaOT faxe B
xpycranuke rnas [5].

Llenb pabotbl - MeETOAOM MHBEPCMOHHOM
BOJIbTAMMNEPOMETPUN  OMpeaennUTb  CoAepXKaHue
LUMHKA, KagMus, CBUHLA, Meau U pPTyTU B AbIME CU-
rapet Tex HaMMeHoBaHui (Tabn. 1), ans KOTOpbIX
paHee [1-3] 6bin0 onpeneneHo CoaepxaHue 3TUX
MeTannoB B Tabake u GpunbTpax.

METOOMKA SKCMNEPUMEHTA

Heobxooumble Ons MCCNenoBaHWn pacTBOpbI
rOTOBUAU, UCNONb3Ys ABAXAbl AUCTUIIMPOBAHHYO
BOAY (BUAMCTUNNAT) M peaKTUBbI MapKu «XY».

BbikyprBaHWe curapeT, KOTopble 4SS KaXAoro
HaMMEeHOBaHUs Bpanu M3 TOM e NayKu, YTo M Npu
UCCNefoBaHUN COLEPXKaAHUS TSXKENbIX MeTannoB
B Tabake M (unbTpax, OCYLLECTBASNM C MOMOLLbH
BOJOCTPYMHOr0 Hacoca, COeAMHEHHOrO C NOMIOTH-
Tenem Puxtepa. B nornotutens Puxtepa nomelua-
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nn 10 mn BogHOro pacTBopa MypaBbMHOM KUCAOTbI
KoHueHTpauumen 0,1 monb/n. [biM, Bblaenaowmmncs
B Mpouecce CropaHus OAHONM curapeTsl, NOCTynan B
nornotutenb PuxTtepa, U cofepxawmecs B HeM Ts-
Xenble MeTannbl, 3kcTparmpoBanucs 0,1 M BogHbIM
pacTBOPOM MypaBbUHOM KMCNOTbI.

AHanus aKkcTpakTa Ha cogepxaHue Zn,Cd, Pb
Cu BbINOMHSANM ABYMS COCOBaMM:

1) 6e3 MUHepanm3auumn Npobbi;

2) nocne MuHepanusaumm npobsl 3kcTpakTa. o
nepBoMy Crnocoby anuMKBOTY 3KCTpakTa 0bbemMoM
0,1 mMn noMewanu B KBapLEBYH 3NMEKTPOXMMUYe-
CKyto sveriky, pobasnsnm 0,13 Mn KOHUEHTpUpO-
BaHHOM MypaBbWHOW KMCNOTbl U AOBOAWUIN 0ObEM
pactBopa o 10 mn. KoHueHTpaums ¢OHOBOro
3neKkTponuTa (pacTBOp MypaBbUHOM KMCNOTbI) CO-
crasnsna 0,35 monb/n.

Mo BTopoMy crnocoby 1,0 M npobbl 3KCTpaKTa
[AbIMa MoABepraan MOKpoW MUHepanu3sauuu C uc-
nosib3oBaHMeM nporpammupyemon neumn AN -
18M cnepyowmm ob6pasoM. [Mpobbl BbimapuBanu
npu Temnepatype 120-125 °C. 3aTtem nonyyen-
HbIi OCTaTOK 06pabaTbiBann KOHLEHTPUPOBAHHOMN
a30THOM Kkucnoton u 30 %-HbIM pacTBOpOM ne-
pokcuaa BOAOpOAa, CHOBA BbiNapuBanu Mnpu TeM-
nepatype 120 - 125 °C po o6pa3oBaHus Cyxoro
octatka. Cyxoi ocTaTok 0301911 Npu TeMnepaType
450 °C B TeyeHne 30 MUHYT. O6paboTKy Npob KOH-
LUEHTPMPOBAHHOM a30THOM KucnoTtoh u 30 %-HbiM
pacTBOPOM NepoKCMAa BOLOPOLA, BbiMapuBaHMeE
M 030/1EHME BbLINOMHAAM [0 MONYyYEeHUs OLHO-
pofHOM 3076l 6enoro ugeta. 30y pacTBoOpsA/IM B
1 MN KOHLEHTPUMPOBAHHOM MypaBbMHOM KMCNOTbI,
a 0bbeM pacteopa gosoannu oo 10 mn uauctun-
natom. lns BOnbTaMNepOMETPUYECKOro aHanusa
oTbupanu anukeoty obbemMom 0,3 M/, NnoMewanu
B KBapLEBYO 31eKTPOXMMUYECKYIO Sueliky, obaB-
nanm 0,1 MN KOHUEHTPUPOBAHHOM MypaBbUHOM
KMCNOTbl, 06bEM pacTBOpa AOBOAUIM BuUAUCTUNNS-
ToM 0 10 mn. KoHueHTpaums ¢OHOBOrO 3neKTpo-
nmTa (pacTBOp MypaBbMHOM KMCNOTbI) COCTaBnsna
0,35 monb/n.

Onpenenenve Zn, Cd, Pb v Cu B npobax
3KCTpaKTa AblMa CUrapeT MpOBOAMAM Ha aHasu-
3aTope BO/MbTaMnepoMeTpuyeckoM mapku TA-4 ¢
NPUMEHEHMEM aMaNibraMMPOBaHHOIO cepebpsiHo-
ro MHAMKATOPHOro 31eKTpoAa, xnopcepebpsHoro
3N1EeKTPOJA CPABHEHUS, KOTOPbIA SBASNCA TakxXKe
BCMOMOraTe/lbHbIM  3N1EKTPOAOM.  INEKTPOXUMMU-
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YECKY OYMUCTKY MHAMKATOPHOrO 3/71eKTpoda Oocy-
wecrtenanm npu noteHunane +100 MB B TeueHue
20 c. HakonneHne MeTanioB Ha MOBEPXHOCTU
aManbraMMpoOBaHHOIO cepebpsiHOro  3nekTpoaa
BbIMONHAAM Npu noTeHumane —1400 mB B TeueHue
20-40 cekyHa. YcnokoeHue pactBopa — npu no-
TeHumane -1100 mMB B Teuenne 10 c. Pernctpaumio
BOJIbTAMMEPHbIX KPUBBIX BbIMOHAM MPU CKOPOCTU
pasgepTku noteHumana 70 mMB/c Ha ¢oHe 0,35 M
BOZHOFO pacTBOPa MypaBbUHOW KMCNOTbI.

Nna onpenenenns Hg otbupanu npobbl akc-
TpakTa AbiMa curapet oobemom 0,1 Mn, nobasnsam
(OHOBbIN 3NEKTPONUT (BOAHbLIA pacTBOp, conep-
xawun 0,4 mons/n H,SO, , 0,1 monv/n KNO,
n 0,001 monb/n AMHATPWMEBOM CONM ISTUNEHAOMA-
MWHTETPAYKCYCHOW KWCnoTbl (TpunoH b)), mosoas
obbeM pactBopa A0 15 M. TlonyyeHHbIR pacTBop
aHanusuposanu Ha copepxkaHvue Hg c nomolubio
BOJIbTAMNEPOMETPUYECKOrO aHaM3aTopa Mapku
ABA-3, npuMeHsis yrnecuTannoBbii MHAUKATOPHbIM
3NeKTpoL, XnopcepebpsiHbIi 3N1eKTPOoA, CPaBHEHUS
M NNATUHOBBLIN BCMOMOraTesibHbIM 31eKTPod. AHa-
13 NPOBOAMAN B YC/IOBUSX, ONMMUCAHHbIX B paboTtax
[2,3]: oumcTKa yrnecuTannoBOro WMHAMKATOPHOrO
3nekTpoAa npu noteHumane +450 mMB B TeyeHue
10 c; HakonneHWe pTyTM Ha MOBEPXHOCTU WHAM-
KaTOpHOro 3nekTpofa npu noteHumane —1200 mB
B TeyeHne 60 - 90 c; ycnokoeHue pacTBopa npu
noteHumane +50 MB B TeueHune 3 c. Peructpaumio
BOJIbTAMMNEPHOI KPUBOW BbIMOMTHSANM 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.

OnpepeneHve Bcex MeTaNoOB MPOBOAMAU Me-
TopoM [06aBOK, ANS Yero MCMnonb3oBanu CTaH-
[apTHbIM pacTBoOp, coaepxalmii no 2 mr/n Zn, Cd,
Pb v Cu, koTOpbIli Gbl1 NPUrOTOB/IEH Ha OCHOBE
focynapCTBEHHbIX CTaHAapTHbIX o6pasuos (ICO)
n ouguctunnata. OtgenbHo u3 okeuaa prytn (1)
rOTOBMAM CTAHOAPTHbIM  PacTBOp, COAEpPXKaLLMi
2 mr/n Hg. Pacuet conepxanua Zn, Cd, Pb n Cu
BbIMOHANM MO Pa3HOCTU BONIbTAMMNEPHbIX KPUBbIX
npobbl U GoHa, Npobbl ¢ A06ABKOW CTAHAAPTHOMO
pactBopa v $OHa C MOMOLLbI CMeunannu3npoBaH-
HOW KoMnbtoTepHOM nporpamMmbl «VALabTx», a Hg
- C MOMOLLbK KOMMIEKCHOW CnewLmann3mpoBaH-
HOW KOMMbIOTEPHOM MpPOrpaMMbl, MOCTABASIEMOMN
OAO «bypeectHuk» (CaHkT-lNeTepbypr) coBmecT-

HO C BOJILTAMNEPOMETPUYECKMM aHaNM3aTOpPOM
Mapku ABA-3.

Kaxayto npoby aHanuM3upoBanuM He MeHee
yeTblpex pa3s. Bce pesynbtaTthl 06pabaTbiBanu Me-
TOAOM MaTeMaTM4yecKon CTaTUCTUKW. pu 3ToM Mo
MeToAMKe, U3N0XKEHHON B paboTe [7], paccumTaHbl
OTHOCUTE/IbHbIE CTaHAAPTHbIE OTKAOHeHus (Sr) u
MHTEpBaNbHble 3HAaYeHWs COLEepPXKaHWUs MeTannoB
B AbIME CMrapeT npu LOBEPUTENbHON BEPOSTHOCTH
95 % (*Ax).

PE3VYJIbTATbI M MX OBCYXXKAEHME

MpuMepbl BOAbTAMMEPHbIX KPWUBbLIX, MOMYYEH-
HbIX Npu onpenenenun copgepxaHua Zn, Cd, Pb v
Cu B npobe 3kcTpakTa apiMa curapet N23 (KENT
HD (4)) npuBeneHbl Ha pucyHke 1.

BuaHo, 4TO Ha BONMbTAaMMEPHOW KpMBOW (OHO-
BOrO 3/1EKTPO/INTA MWUKM TOKA OTCYTCTBYHOT, YTO CBU-
[leTeNnbCTBYET O YUCTOTE 3NEKTPOSIMTA, B TOM UKC-
ne n 06 otcytctBun B Hem Zn, Cd, Pb v Cu. lNpu
aHanuse npobbl 3KCTpakTa AbiMa curapeT N2 3 Ha
BOMITAMMNEPHON KPUBOM NPOSBASAETCS YETKMI MUK
TOoKa B obnactu noteHumanos -1 + -0,7 B u Bo3-
HMKaT HebonbluMe ToKM B 061aCTU NOTEHLMANoB:
-0,54 +-0,46;-0,40 + -0,30; -0,40 + +0,40 B. 211
TOKW CBMAETENbCTBYHOT O MPUCYTCTBMM B 0OpasLe
3KkcTpakTa AbiMa curapet N2 3 Zn, Cd, Pb, Cu co-
OTBETCTBEHHO. [locne pobaBneHus K npobe 3Kc-
TpakTa AbIMa CTaHAAPTHOrO pacTBOPa, COAepKallle-
ro no 2 Mr/n KaxKaoro U3 onpeLensieMbix MeTasos,
MWK TOKA OKUCNEHUS Zn 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
pacmsop MypassuHoli Kuciomsl); 2 - npobel
obpasua 3kcmpakma Osima cuzapem N2 3 (KENT
HD (4)); 3 - npobsi 0bpasuya 3xkcmpakma 0biMa ¢
0ob6askoli 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 aHOAHble BOMbTAMMEPHbIE KpU-
Bbl€ 3aperncTpupoBaHbl A9 Npob 3KCTpakTa ApiMa
BCEX MUCCNef0BaHHbIX HAUMEHOBAHMIA CUTapeT.

Mo pa3HOCTM BONLTAMMEPHbIX KPWMBbIX NPOObI
1 $oHa, Npobbl ¢ 06ABKOM CTAHAAPTHOrO pacTBo-
pa M (OHa C MOMOLLbK CneLuann3MpoBaHHOM
KoMMbtoTepHoW nporpammbl «VALabTx» paccuumta-
HO COAEpXKaHWe KaXaoro MeTannia B obpasuax akc-
TpakTa AbiMa BCEX UCCNEeA0BaHHbIX HAMMEHOBAHMUN
curapeT B nepecyete Ha 1 Kr BbIkypeHHOro Tabaka.
YcpeaHeHHble pe3ynbTaTtbl, MONYYEHHbIE HA OCHO-
BaHWM aHanM3a 3KCTpakTa AplMa curapet 6e3 mu-
Hepanusauuu npob 1 nocne MOKpon MUHepanusa-
unm Npob: MHTepBasbHble 3HAYeHUs COAEPXKAHUS
Zn,Cd, Pb, Cu B biMe CUrapeT 1 OTHOCUTE/bHbIE
CTaHAAPTHble OTK/IOHEHUS. NpeacTaBfeHbl B Tabu-
ue 1.

Ha pucyHke 2 B KauecTBe npumepa NpuBeLEHbI
KpWBblE Pa3HOCTU BOJIbTAMMNEPHbIX KPUBbIX NPOObI
1 HOHOBOrO 31eKTPOUTA, @ TakxKe Npodbl ¢ 406aB-
KOM CTaH4ApTHOro pacteopa M GOHOBOFO 31€KTPO-
JINTa, 3aperMcTpMpoBaHHbIe C MOMOLLbIO -aHanun3a-
Topa Mapku ABA-3 npu aHanuse 3KCTpakTa AgbiMa
curapet N2 3 Ha conepxanune Hg.

BuoHo, 4TO Ha KpWMBOM Pa3HOCTM AHOAHOWM
BOJIbTAMMEPHOM KpWMBOM Npobbl 3KCTpakTa AblMa
curapet N2 3 (KENT HD (4)) n doHoBOro snek-
TponuTa (kpmBasi 1) B UHTepBane MoOTeHLMANoB OT
-0,38 B po -0,05 B umeetcs HebONbLION MAKCUMY-

Hg

mka,

g0
&0

4,0

20

10 075 045 015 015 045
E,.B

PucyHok 2 - BonemamnepHeie aHOOHblE Kpugble
pazHocmu: 1 - npobsl 3Kcmpakma 0eiMa cueapem
Ne 3 (KENT HD (4) u ¢oHosozo 3nekmponuma;
2 - npobel 3Kcmpakma OeiMa C 000asKol
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. pu
BBELEHMM B aHanu3upyemy npoby nob6aBku CTaH-
[LapTHOrO pacTBopa PTYTW, MAKCUMYM QHOLHOrO
TOKa CYL,eCTBEHHO yBennunsaetcs (kpusas 2). AHa-
NOTWUYHBIN XapaKTep U3MEHEHUS KPUBbIX PA3HOCTU
AHOAHbIX BONbTAaMMEPHbIX KPUBbIX NPOObI 3KCTPaK-
Ta AbIMa, a TakXke Npobbl 3KCTpakTa AbiMa ¢ Aobas-
KOWM CTaHZLAPTHOrO pacTBoOpa, CoaepyKalLero 2 mr/n
pTYyT!, M (DOHOBOTO 3/1EKTPOAUTA HAbNOAAETCA ANs
BCEX MCCNEA0BAHHbIX HAaMMEHOBAHUM curapet. Ha
OCHOBAHMM COBOKYMHOCTU 3aperucTpupoBaHHbIX
BOJIbTAMMEPHbIX KPUBbIX C MOMOLLbI0 KOMMIEKCHOM
Cneumnanm3npoBaHHOM KOMMbOTEPHOW NPOrpaMMbl
pacCcyMTaHO COAepXKaHWe PTyTU B AbIME BCEX WUC-
CNef0BaHHbIX HAMMEHOBAHMWI CUrapeT B nepecyeTte
Ha 1 kr BblkypeHHoro Tabaka. Pesynbtathbl pacye-
TOB: MHTEPBaJIbHblE 3HAYEHUS COAEPXKAHUA PTYTH B
[bIMe CMrapeT U OTHOCWTeNbHble CTaHAAPTHbIE OT-
KNOHEeHUs NpencTaBneHbl B Tabnumue 1.

B Tabnuue2 ong cpaBHeHWUS MpuBEAEHbI OaH-
Hble, Monay4YeHHble B paboTe [2]: MHTepBasibHble
3HaueHus conepxanuna Zn, Cd, Pb, Cu v Hg B Ta-
6ake [0 KypeHus U OTHOCWUTENbHble CTaHAAPTHblE
OTKJ/IOHEHMUSI.

M3 1abnmy 1 1 2 BMAHO, YTO B AbIME CUrapeT
COAEPXKAHME THKENbIX METAN0B MEHblUe, YeM B
Tabake curapet. MeHblue BCero ¢ AbIMOM CUrapet
BbIAENSIETCA KagMus, npuyeM B AbiMe curapeT N2
1 (KENT CLICK SWITCH REFRESH), N2 2 (KENT
SILVER)1-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 HaubonbLmnx
KOJIMYeCTBAX COLEPXKUTCS M B Tabake curapert.

BMecTe ¢ TeM, OTHOLLEHME KONMYECTBA TAXKENbIX
MeTa/IoB, COAEPXKALUMXCA B [ObIME CUrapert, K uxX
KONMYecTBy, coaepXalleMycs B Tabake, HeoaMHa-
KOBO M 33aBUCUT KaK OT NpUpOAbLI MeTanna, Tak 1 ot
HaMMeHOBaHMA curapet. B yacTHOCTH, ANs LMHKA
3TO OTHOWeHMe 6osblle BCEro XapakTepHOo ANs Ch-
rapet N2 2 (KENT SILVER) u curapet N2 4 (CAMEL
WHITE) - 64 1 52 % cooTBeTCTBEHHO, @ MeHblue
Bcero ana curapet N2 5 (LUCKY STRIKE) -13 %.
Y10 KacaeTcs ApYyrnx TSHKENbIX METaNI0B, TO MOX-
HO OTMeTuTb cneaytoliee. OTHOLIEHME KONMYECTBA
CBMHLA M Meau, COAepXalluxcs B LbIMe CUraper,
K MX KONMYEeCTBY, codepalleMycs 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 cuzapem 6 nepecyeme Ha 1 ke 8bIKypeHH020 mabaka

CopepxaHue MeTanna, Mr/Kr Tabaka

Ne /
HanMeHoBaHue S s S s S s S s S s
curaper Zn %: Cd %: Pb %: Cu %: Hg %:
1/KENT CLICK . B B . . .
kSWITCH REFRESH 6,6%0,2 | 2,2 0,08+£0,003 | 2,7 | 0,26%0,008 | 2,2 | 0,17+0,009 | 3,8
+-2/KENT SILVER 14,0+0,3 1 1,5 - - 1 0,23+0,009 | 2,8 | 1,21#0,05 | 2,9 - -
3/KENT HD (4) 5,6%0,2 | 2,6 1 0,016%£0,0008 | 3,6 0,33*0,014 | 3,1 | 1,70¥0,07 | 2,9 | 0,11%£0,007 | 4,6
4/CAMELWHITE 15,0£0,3 | 1,4 - 0,31+0,012 | 2,8 | 0,47+0,016 | 2,4 | 0,13*0,008 | 4,4
5/LUCKY STRIKE 3,6£0,1 | 2,0 0,002+0,0001 | 3,6 | 0,070,002 | 2,1 | 0,09+0,005 | 4,0 0,160,009 | 4,0
6/ PALLMALL~ |
NANOKINGS y 5,9+0,2 | 2,4 0,002+0,0001 ' 3,6 ' 0,15+0,007 | 3,3 | 0,11+0,007 | 3,3 | 0,40+0,015 | 2,7
BLUE

24 % coOTBETCTBEHHO. MeHblUe BCero 310 OTHOLUe-
Hue pnsa curapeT N2 5 (LUCKY STRIKE) - ons cBUH-
ua 3 %, a ong megn 1 %. OTHOLLEHME KoNM4yecTBa
pTYyTH, COAEPXKALLENCS B AbIME, K €€ KONMYEeCTBY, CO-
[epxalwemycs B Tabake, HaubonbLiee oas curapet
Ne 5 (PALL MALL NANOKINGS BLUE) - 7 %.

Takue pasnuuus cofepaHus TKeNbiX MeTan-
noB B Tabake U gbiMe curapeT MoryT 6biTb 00yCn0B-
NeHbl pa3nuyuHeiMKu hakTopamu. Hanpumep, Heoau-
HaKOBbIMW TeMMEePaTyPHbIMU YCIIOBUSMU CrOPaHUS
Tabaka, pa3Hoi cOpOLMOHHOM CMOCOBHOCTbIO nen-
Nna Tabaka Mo OTHOLIEHMIO K TSKEeNbIM MeTannam
W, HaKOHeL, pa3HoW CrMoCOBHOCTbI MaTepuanos
(UNBTPOB CUrapeT 3a/lepXXMBaThb BblAeNSOLLMECS C
[bIMOM TSXKesible MeTasbl.

B 3TOM CBA3M npeacTaBngeT MHTEpec CPaBHUTL
copepaHue TSHKeNbIX MeTansioB B AblME CUraper,
paccyMTaHHOE Mo Pa3HOCTM UX KONMYeCTBa B Taba-
Ke v nenne Tabaka nocne KypeHus (LaHHble pabo-

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

AHanu3 gaHHbIX, NpeacTaBAeHHbIX B Tabnuue 3,
MoKasbIBaeT, YTo U3MepeHHoe cogepxanune Cd, Pb
n Hg png Bcex MCCNenoBaHHbIX HavMeHOBAHWM
CUrapeT MeHblle pacCYMTAHHOrO. 3TO 3HAUMUT, YTO
&UNbTpbl CUMrapeT ykasaHHble MeTansbl B TOM UK
WHOM CTEMEeHM yNaBAMBALOT B Npouecce KypeHus. To
)Ke MOXHO CKa3aTb U 0 Meau. MicknoyeHne cocTaBs-
nstoT nuwb curapetsl N2 2 (KENT SILVER), ang ko-
TOpbIX COAEPXaHNe Meau B AblMe MO pe3ynbratam
pacyeTa U u3MepeHusi NpaKTMYecku 0MHAKOBO, TO
eCTb QUABbTPbI TaKMX CUrapeT He yNaBIMBALOT Mefb
u3 abiMa. MHave obCTOMT geno, ecin paccmatpu-
BaTb coepxaHue-uuHka. [ng curapet N2 2 (KENT
SILVER), N2 3 (KENT HD. (4)) n N2 4 (CAMEL WHITE)
M3MepeHHOe COodepXXaHUe MpeBblllaeT pacCunTaH-
HOe coaepXKaHWe LMHKA. 3TO YKa3blBAET Ha TO, YTO

Tabnuya 2 - Codepmanus Zn, Cd, Pb, Cu u Hg 8 me Ha 1 k2 mabaka

CopepxaHue MeTanna, Mr/kr Tabaka

N2

——
¥

curaper Zn ‘;:’ Cd 'i:’ Pb f/;" Cu f/;" 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 3,1 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 19 3,74%0,14 2,6

5 28+0,4 1,0 0,360,02 4,0 2,40%0,13 39 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 MeTaa, Mr/Kr Tabaka
cura- Zn Cd Pb Cu Hg
PET | accumranmoe | wamepennoe | paccuramoe | womepenoe | paccurammoe | wamepennoe | paccurranmoe | wamepenmoe | paccurranmoe | 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
f 4 1,0 15,0 0,47 - 1,26 0,31 1,20 0,47 1,73 0,13
i ?‘ 11,0 3,6 0,26 0,002 2,06 0,07 2,1 0,09 1,13 0,16
6. .60 5,9 0,30 0,002 0,49 0,15 1,3 0,11 1,69 0,40

(UNBTPbI HAa3BAHHbIX CUrapeT He TOJIbKO He yaep-
KMBAIOT LMHK, HO M CaMM BNAIOTCS LOMOHUTENb-
HbIM MCTOYHMKOM TOCTYM/IEHUSI 3TOFO MeTasna B
CUrapeTHbII ObIM.

BbIBOLbI

1. OnpegneneHo, YTo B AbIMe  curapeT Copep-
XXaHUWe TSHKeNbIX MeTannoB MeHbLUE, YeM B Tabake
curapet. [pn atoM B abiMe curapet N2-1 (KENT
CLICK SWITCH REFRESH), N2 2 (KENT SILVER) n
Ne 4 (CAMEL WHITE) kagmuii He obHapyxeH. He
obHapyxeHa B abiMe curapeT N2 2 (KENT SILVER)
TakKXe U pTyTb.

2. Noka3aHo, YTO OTHOLWEHWE KONMYeCTBa THA-
XENbIX MeTaN0oB, COAEPXKALUMXCS B AbIME CUTAPET,
K WX KONMYecTBy, codepxaliemycs B Tabake, He
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O[LMHAKOBO M 3aBMCWT Kak OT MpuUponbl MeTanna,
TakK M OT HAMMEHOBaHMUS CUrApPeT. ITO MOXET BbITb
00yCNOBNEHO HE OAMHAKOBLIMM TEMNEPATYPHbIMU
YCNOBMSIMM CropaHus Tabaka, pa3HOM COpOLMOH-
HOM cnocobHOCTbIO nenna Tabaka Mo OTHOLLIEHMUIO
K TSOKEMbIM MeTannaM, a Takke pasHoi cnocobHo-
CTbto (DUABTPOB CUrapeT 3a4epXMBaTb Bblaensto-
LUMECs C AbIMOM TSKENble MeTasbl.

3.YCcTaHOBNEHO, YTO QUALTPbI CUrApEeT B TOW UK
WHOM cTeneHu ynasnusatoT npu kypenun Cd, Pb
n Hg, dunetpbl curapet N2 2 (KENT SILVER) He
3apnepxkuBatoT Cu, a dunbtpbl curapet N2 2 (KENT
SILVER), N2 3 (KENT HD (4)) u N2 4 (CAMEL WHITE)
ABNAKOTCS LOMONHUTENbHBIM UCTOYHUKOM MOCTYM-
NEHNS B CUFApPETHbLIN ObiM ZT.
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