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AMCTPAKT

3a ga moxe pa ce pasbepe TexHonorwjata U AWMsajHMparbeTo Ha (bUnTpuTE, HEONXOAEH € NouHakas
fIPUCTan KoH KOMNNeKCHUTE NPOLECH KOW ce OABMBAAT BO TEKOT Ha nyleHeTo.

HYapoT e peaynTar Ha TEPMUYKO pasrpagysarse Ha TYTYHOT, Co Temnepatypa nomefy 200-300 °C so
30HaTa Ha Tneerse, 1 noseke og 800 °C so 30HaTa Ha roperoe Ha uyurapata. VianageHuTe racHn npogyKTu
thopmupaaT rycT aepocon KOj COAPXW MHOTY LBPCTU U ncnapnuen Yectnyw. HuymjanHuTe YagHu YecTuum
B0 2epoCconoT ce MHOry Manu v ce 3ronemysaar 04 0,1 go 1,0 um 3a Bpeme Ha 3agpxyBare BO ycTaTa.

PazanuyHute mexaHmsmum Bso UurapHute unTpu ro nogobpysaat tbunTpupareTo Ha 4YagHuTe
HeCTU4YKW. [onemuHaTa n 06NMKOT Ha UWrapHUoT rnTep sasucu of npoussonoT. feHec nocTon Uena HWsa
Ha Oapatba Kou Tpeba Aa M UCMOMAHM NPOM3BOAUTENOT Ha CBUMTPWU UMK LWrapu Kako WTo ce: YWCTOTA,
MaTepujanot sa cunTpu MOpa fa Ouge 6e3 MMPUC W BKYC, eKOHOMCKaA onpaeB4aHocT, OTMNOPOT Ha
NoBNeKyear-e Mopa fla ce Hajayea BO TOMHO oLpeneHW rpaHnLM UTH.

Mpeamer Ha oBa ucTpayBare Gea ABa BUAa Ha UNTPW (MOHO WU ABOJHM HUNTPK) U HMBHATA
8(PUKAcCHOCT BO 3aApXyBar-eTO HAa HUKOTMHOT W KOHAeH3aTOT 04 4ajoT BO 3aBUCHOCT 0f BWAOT W
KONMHECTBOTO Ha ynoTpeGeHnoT MaTepujan 3a hunTpw parse.

[pumeHeTHTE 380MMTHM MaTrepujans BO 0Ba WCTpaxyBarbe Beke ce KOPUCTaT 3a npo4ucTyBarse,
OTCTpaHyBatbe Ha OpraHcKu saragysadv, racoBuTH 3arafyBaqu Kaxo v saragysayu off HEOPraHcKo NoTeKno
Of Pas3nuyHKn cpeawHu. MojgoBHaTta uaeja Gelwe, co HMBHATA NpUMeHa Bo hunTepoT Ha Uurapure, ga ce
ASAS NPUAOHEC BO u3paGoTkaTa Ha «CUrypHWU» Hurapu, T.e. da Ce 3alITUTW NylwavoT of noronemara
KONU4KWHa Ha HUKOTWH, KaTpaH, CO v PAH kou ce jaByBaaT Kako rnasHu saragyBaqum Bo TYTYHCKWOT Yag.

MaTepujanute kou 6ea kopucTeHu Bo SKCNEePUMEHTANHWOT fen Ha OBOj TPyg4 Ce rpynvpaHy Bo 5
rpynu: 1) snakHecTwm MaTepujanu-ayeTatHa Uenynosa koja CTaHjapaHo ce ynoTpebysa 3a uapaboTka Ha
UurapHute cwntpu; 2) akTueeH jJarneH; 3) npupogeH 3e0nuUT, 4) CUHTeTWUYKM 3e0nuT; 5) opraHcku
aKTUBUPAH 3201TUT M BEHTOHMUT.

Bps ocHoBa Ha pgo6ueHute PE3YNTaTU CUHTETUHKUOT 3e0NUT-NpUMEpPoK AB1 3apagn cwunHo
“3paseHaTa cneuuchnyHa nOBPWMHA BO O4HOC Ha APYrute ancopbeHTW ro 3roneMmysa OTNOPOT Ha
NOoBneKyBare Kaj ABOJHMOT (hUNTep w 3aToa He MOXKe Aa bvuge npuMeHeT BO NOronemMo KONMUYecTso.
Cnopen edwmkacHocta MoOHO bunTpuTe ce noecbMKacHu of ABOjHWUTE bUnTpu sapagu Toa WTO npw
n3paboTkaTa Ha ABOjHUTe hMNTPU e HamaneHa ACNXWHATa Ha 0enoT Koj cogpXu agcopbeHT, a co Toa u
HeroBara Konu4nHa. Hajronema ecmkacHocT 8o OTCTpaHyBare Ha KaTpaHoT 37.64% WM HUKOTWHOT 37.42Y%,
NOKaXyBa NPUMEpPOKOT 4 - CO OpPraHo3eonwuT, noToa cneaysa OpraHOGEHTOHMTOT KOj ro 3agprkyea
KarpaHoT 36.71% W HWKOTWHOT 36.52%, a npumepokoT AB1 cO CUHTETUYKM 3e0nKT noka)<an HajMmana
8(PUKCAHOCT BO 3afpXXyBareTo Ha KaTpaHoT U HUKOTUHOT. Cnopef echvkacHOCTa Ha 3aapKysBarbe Ha
KOMMOHEHTUTe of UBpcTaTa ¢hasa Ha YagoT BO 3aBUCHOCT OA KONMM4EeCcTsoTo Ha ynoTpebeHWOT martepujan
38 ABOJHUTE (DUNTPK, unTepoT co OpraHo3eonuT BO Hajronema mMepa BO O4HOC Ha ApyruTe MaTepujanu ro
3agpxxysa HWkoTuHOT 0.65 mr/yvr u uspcTara asa Ha 4apoT 8.34 mr/yur. Bpa ocHoBa Ha aobueHuTe
MOAATOLM 38 KOHUEHTpauyujaTa Ha HuckomonekynapHute PAH NOTBPAEHO & AeKa BO KOHAeH3aToT of
Haf0T U34BOEH BO (DUNTEPOT CO OPraHoOGEHTOHUT KMMa HajMana KoHUeHTpauuja Ha oBue PAH 1 Toa 13.841
Hg/g, noToa cnegysa (UNTEpPOT CO AKTWBEH jarneH, 15.472 ug/g, a HajBucoka KOHUeHTpaymnja wma
CMHTETUYKMOT 3e0NMT Koj cogpxmu 17.712 ug/g. KoHueHTpauujata Ha cpegHomonekynapHute PAH Bo
KOHAGH3ATOT 04 YaaoT U3fBoeH BO OUNTEPOT COo OpraHoGeHTOHMTOT uma HajMana KOHUeHTpayuja Ha oBue
PAH v Toa 5.71774 ng/g, notoa cnegysa UNTepoT CO akTuBeH jarneH, 5.7544 ngle, a Hajencoka
KOHUeHTpaynja uMa opraHo3eonuToT co 7.84792 ug/g. LWTo ce ogHecysa nak Ao KOHUeHTpauujaTa Ha
BWCOKOMONnekynapHute PAH Bo KOHAEH3ATOT 04 Ha4o0T M3fBOeH BO PUNTEPOT CO OPraHOBEeHTOHUTOT uUMa
HajMana KoHUueHTpauuja Ha oeue PAH 1 Toa 0.91559 Hg/g, NoToa cnegysa hUNTEPOT CO CUHTETUYKMA 380MUT
co 0.92985 pg/g, a Hajronema e KOHUEeHTpauuja Bo opraHoseonuToT o 1.42286 pg/e. Opf cnopeabeHuTe
aHanuswn 3a BKYNHWOT KOBMUUMEHT HA TOKCUYHOCT M MOK Ha 3afpxyBearke 3a UCNUTYBaHWTe PUNTPKH, Kako
HajnorogeH maTepuwjan 3a dunTpaymja Ha NONUUUKANYHUTE apoMaTUYHK jarneBoAOPOAN KaHAMOATOT ro
NOCOYYBA CUHTETUYKWOT 3e0MKT.

Kny4yHu 36oposu: Hal, KaTpaH, HUKOTWH, 3aapXKyBarse, hvnTep-matepujan, KOMNO3UTHK hunTpm,
3E0MUTK, OPraHo3eonnTw.
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POSSIBILITIES FOR REDUCTION OF POLYCYCLIC AROMATIC
CARBOHYDRATES IN TOBACCO SMOKE BY APPLICATION OF
ZEOLIE-COMPOSITE CIGARETTE F ILTERS

M-r Sonja Miladin Mijajlovié
Podgorica Tobacco Company
Montenegro

ABSTRACT

Understanding filter technology and filter design requires taking another look at complex processes
that occur during smoking,

Smoke results from thermal decomposition of tobacco, with temperatures of between 200 and 300°
C in the smolder zone and over 800° C in the burning zone of the cigarette. The gases produced cool down
and form a dense aerosol which contains lots of solid and volatile particles. Initially the smoke particles in
the aerosol are very small and increase in size to 0.1-1.0 um by the time they leave the mouthpiece.

In cigarette filters various mechanisms are operative to filter smoke particles. The size and shape of
cigarette filter are determined by the product. And there are a whole host of other requirements that the filter
or cigarette manufacturer has to fulfill- clean, odorless filter material that has ne taste of its own, is
economical to produce, has a pressure drop that stays within narrow limits, etc.

The theme of this study will focus on two kinds of filters - mono and dual - with their efficiency of
removing nicotine and tar from smoke, depending on the quality and quantity of the used material. The
zeolite materials applied in this research study are already used for clearing and removing of organic and
inorganic contaminants from the environment. The starting idea of this case study was to research the
application of zeolites in the cigarette filters, and thus contribute to the production of a “safe cigarette” -
respectively protecting a smoker to a certain degree from considerable guantities of nicotine, tar and PAH,
which are the main polluters of tobacco smoke,

According to the obtained data it has been concluded that the synthetic zeolite - sample ABI,
because of its extensive surface area in relation to other adsorbents, increases the air flow resistance of dual
filters, thus restricting its usage only to small quantities.

The efficiency of mono filters is greater, mainly because in dual filter production the actual length
of the adsorbent is decreased, and so its quantity is decreased as well. The best efficiency in removing of tar
at 37.64% and nicotine at 37.42% was present in the sample no.4 - organic zeolite, the second in place was
organic bentonite, which retained tar at 36.71% and nicotine at 36.52%. Sample ABI, synthetic zeolite
showed the lowest efficiency in retaining tar and nicotine. Apart from their efficiency in retaining the
components of the smoke solid phase, which depends on the quantity of the material used for the dual filters;
filters with organo-zeolites in most cases and in reference to other materials, retain nicotine at 0.65% per
cigarette and tar at 8.34% per cigarette,

The results obtained in this study clearly show that, for the concentration of low-molecular PAH, in
the smoke condensate isolated from filters with organo-bentonite, the concentration of the obtained PAH is
the smallest, and it is 13.84mg/g. The second in line is the smoke condensate obtained from activated carbon
filters, and it contains 15.472mg/g. The largest concentration is achieved with filters that contain synthetic
zeolite, and it is 17.74%.

The concentration of PAH with medium molecular weight of smoke condensate from a filter with
organo-bentonite is the lowest - 53.717mg/g, the second in place is the smoke condensate of a filter with
activated carbon - 5.7544mg/g, the best result is visible with the usage of the organo-zeolite filter -
7.8471mg/g.

The smoke condensate from filters with organo-bentonite, in terms of concentration of high-
molecular PAH, is 0.91559mg/g, the second is the smoke condensate from synthetic zeolite - 0.92285 mg/g,
and the most concentration is achieved by organo-zeolite filter - 1.42286mg/g.

After the above stated analysis for the total toxic coefficient and efficiency of the filters in question,
the best recommended for the filtration of polynuclear aromatic hydrocarbons = PAH is the synthetic zeolite.
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