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CTacpHJJoB, T ., KoBalfeBCKH, 3. , TpajKoBcKa, M. (1993). OnpeAenysaH>e Ha OJJOBO eo BOJJJ.yxoT co 
npHMeHa Ha eneK-rpoTepMHlfKa aTOMCKa ancopmlHOHa cneKTpoMcTrmja. EKon. 3autT. )f(HeOT. CpeJJ.., ToM 1, Ep. 
1, CKonje. 

Bo TPYAOT ce npHKa)f(aHH pa3JtH'IHH MCTonH 3a onpcAcnynaH>e Ha ononoTo BO B03JzyXOT BO HeopraHcKH 
H opraHCKH coeJJ.HHCHHja, co npHMCHa Ha eneKTpoTcpMH'tKaTa aToMcKa ancopnQHOHa cneKTpoMe-rpHja. Co 
ncnwryeal:baTa e noKa)l(aHo JJ.CKa Ja onpeJJ.enyeaJ+.cTo Ha onoBOTO eo HeopraHCKHTe coemrnem1ja HajAo6po e 
npo6aTa OJJ. B03JzyX JJ.a ce JeMa BO ancopnQHOHeH pacTBOp on HN0

3
, JJ.OJJ.eKa Ja onpeAenynaH>eTo Ha onoBOTO BO 

aJlKHJIOJJOBHHTC COCJJ.HHCHHja npo6aTa ce 3CMa CO HHAHa a)"\COplltlHja Ha aKTHBCH jarneH H CHJlHKa reJJ. rpaHHQaTa 
Ha AeTeKl.(1-tja Ha OJIOBOTO CO npHMCHa Ha OBHC MCTOAl-I WiHCcyea 0,03 ng OJlOBO BHCCCHH no rpacpHTHaTa OClfKa, 
JJ.OACKa penaTHBHaTa CTaHAaPAHa Jl.CBHjaQHja ce ABH)l(H on J,8 J\O 8,5%. n p1-1MCffYBajK.1-1 nt yceoeHHTe nocranKH, 
H3BpWeHH ce noroneM 6poj onpeAenyBalba Ha 3aCTallCHOCTa Ha OJJOBOTO Ha pa3J1 H'IHH MCCTa BO CKonje. 
YTBpJJ.eHO e AeKa KOHQeHTpaQHjaTa Ha OJJOBOTO BO CK011je e BHCOKa ( oco6eHO Ha HCKOH MHOry npoMCTHH 
pacKpcHH LVI). T aa ce ABIDfŒ OA 0,51 BO 30IDI IlOOMaJJC' ICHH on coo6paK.ajHlflVI, na 11,0 OKOJJy 15µgm·1 Ra HCKOH 
pacKpCHHU,H (3a JJ.BO'laCOBHH nepHOAH Ha 3eMaJ+.e Ha 11pofiH), OJl.HOCHO OA 0,75 JJ.O 1,55 µgm·3 3a 24-<iaCOBHH 
nepHOAH. Mcro TaKa, H KOHl{CHTpaQHjaTa Ha OJ10130TO BO cpopMa Ha anKHJlOJJOBHH coe]\HHeHHja e BHCOKa H ce 
JJ.BH.>l<H OA 0,15-0,86 µg·m·3 Ja ABO•taCOBHH BpeMeHCKH ncp1-t<>1\H. 

KnylfuM 16opoBM: Onono, TeTpaeTHJJ 011000, onpenc11yBa1+>c, 00311,yx, encKTpoTepMH'tKa aTOMCKa ancopnu1-10Ha 
cneKTpoMe-rp11ja, yp6aHa eKCrlO:!Hl.\Hja. 

ABSTRAC:T 

Stafilov, T., Kovaeevski, Z, Trajkovska, M. (1993). Determination oflead in air by electrothermal 
atomic absorption spectrometry. Ekol. Za5t. Zivot. Sred., Vol. 1, No 1. Skopje. 

In tbis article, different methods for lead determination in various inorganic and organic 
compounds in th e air, by electrothermal atomic absorption spectrometry, are presented. The most 
convenient meth od for lead determination in inorganic compounds is based on absorption of the air sample 
in HN0

3
solution ; and alkyl lead was determined after adsor ption of the air sample on active car bon or silica 

gel. The limit of detection of this method is 0.03 ng lead and the relative standard deviation is in the 3.8 
- 8.5% range. 

Using this procedures, the determination of lead in the air , in the different places in Skopje, was 
accomplish ed. 

K ey words: Lead, tetraethyl lead, air, determination, electrothermal atomic absorption spectrometry, 
urban lead exposure. 

BO BEA 

O pOllCCOT Ha HHll,YCTpHjanHJaU.Hja H 
yp6aKH33l{Hja, OWfOCHO MOAepHHJa L(HjaTa Ha Ha'THHOT 
Ha )f<HBeeH>e, ro cneAaT onacHOCTHTe OJJ. npoMeHaTa 
Ha HaJJ.BOpeu.rnaTa cpeJJ,HHa, KOH BJJHjaaT Bp3 3JJ,pa13jCTO 

Ha ' IOBeKOT. n apaneJJ HO CO nopaCTOT Ha 
aKTHB HOCTHTe Ha 40BCKOT Ha CHTe OOJI HH>a, 
110•1 HyBaaT JJ,a ce nojaaynaaT H npeHTe 3HaUH Ha 
npcAy npeJJ,y Balhe ACKa npeTCTOH Kp H.3a Ha 

Tpaj'le CTE4>Hfl0B. 3011a11 KOBA '-lEOCKH 11 Marn;i11c11a TPAJKOUCKA. E1>011or11ja 111a1uT11Ta 11a ll<HBOTllaTa cpemrna 
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oncrojyeaR.eTO He CaMo Ha OKOJIHHTe eKOCHCTeMH, 

TYKy H Ha 'loBeKoT, aKo eeAHam He oTnÔtJHe Aa ce 
BOAH rpH)((a 3a KOHTpona Ha H3BOpHTe Ha 

JaraeyBalbeTo. 
H B03AYXOT, uaKo e 6a3H'leH H 

enHcre~janeH pecypc 3a )((HBOT, He e nomTeAeH OA 

Jarap;yeaH.aTa. EAHa OA HajwTeTHHTe KOMnoHeHTH, 
Koja MO)((e p;a e IlpHCYTHa ~o 803p;yxOT, e OJIOBOTO. 

IlpHpOAHHTe H3BOpH, KaKO IDTO e npaBTa H 

racOBHTe KOH AHcpyHgHpaaTOA 3eMjHJlaTa Kopa, MHory 
MaJIKY ja 3araAyBaaT aTMOccpepaTa CO OJIOBO. 
YTBpp;eHo e AeKa caMo oKony0,0005 µg·m ·3 Ha onoBOTO 
BO B03AyxOT (noManKy OA 1 %) ce OAHecyBa Ha 

npHpOAHHTe H3BOpH (Prpié-Majié, 1986), AOAeKa 
OCTaHaTOTO OJJOBO WTO e IlpHCYTHO BO B03AYXOT 
IlOTeKH}'Ba OA H3BOpH KOH CO ceojaTa aKTHBHOCT rH 

C03AaJI 'IOBeKOT. AKO ce HCKn)''laT OTnaAHJITe racOBH 
OA HHAYCTpHCKHTe o6jeKTH (Ha np. TOllHJIH~H 3a 
onoBo ), noroneMHOT AeJJ OA onoeoTO BO aTMoccpepaTa 
Ha HaceneHHTe TIOApaqja TIOTeKH}'Ba OA H3AYBHHTe 
racoeu OA aBTOMo6HJIHTe. Bo noroneM 6poj HaceneHH 
Mecra OKOJ'I)' 90% OP. 0110BOTO BO B03p,yxoT ITOTeKH)'Ba 

OA MOTOpHHTe B03HJTa (Gething, 1989). 
OnoBOTO BO MOTopHHTe 6eH3HHH ce AOAaBa 

KaKO aHTHAeTOHaTop npH HHBHOTO coropyealbe BO 

cpopMa Ha TeTPaanKHJJ onoBo (TAO). AHTHAeTO
HaTopcKHTe cpeACTBa, KOHIJJTO COAp:ll<aT aJIKHJI 
OJJOBHH COeAHHeHHja, 3aTIOtJHaJle p;a ce AOAaBaaT Ha 

KOMepuejanHHTe 6eH3HHH 3a Aa ce nop;o6pu 
oKTaHcKaTa speAffOCT Ha 6eH3HHOT (Messman, 1981). 
HajynoTPe6yBaHo OA cHTe osue cpep;crBa e TeTpaernn 
OJJOBOTO (TEO), (C

2
H

5
)

4
Pb. 

)J,oJBoneHHTe KOHUeHTpau11e Ha Pb BO 
MOTOpHHTe 6eH3HHH BO pa3JIH'IHH 3eMjH ce pa3J1WIHH 
R ce ABIDl<aT OA 0 g·dm·3 BO JanoHHja H CAJ]., 0,15 
g·-dm·3 BO noroneM 6poj eeponcKH 3eMjH, AO 0,6 
g·dm·3 BO MaKeAOHHja (Knefovié, 1989). 

ÜJIOBOTO KOe ce eMJffHpa BO aTMOCcpepaTa 

no coropyBalbeTO Ha MOTOpRHTe 6eH3HIDI, KOH KaKO 

aHTHAeToHaTOpH COAp)((aT TeTpaeTHJI OJIOBO, 
npeTe)l(Ho e BO cpopMa Ha HeopraRcKH coep;uHem1ja. 

Hajtiecro BO H3AYBRHTe racOBH ce npHCYTHH: PbClBr 
(co p;ujaMeTap Ha qeCTH'IKHTe OA 2-10 µm), A H E 
cpopMHTe Ha NH4Cl.Pb81Br (co AHjaMeTap Ha 

'leCTWIKHTenoManHOAl µm),PbS04HMeUiaHOKCHA 
H xanoreHHA Ha onoeoTo PbO·PbC1BrH2 0. OnoBoTo 
cBp3aHo Bo opraHcKH coep;HHeneuja e 3acTaneHo BO 

OBHe racOBH BO MaJJH KOJIH'leCTBa KaKO TeTPaaJIKHJI 
H TpnanKHJI OJIOBHH coeAHHeHnja. HajHOBHTe 
HCDHTyBaH>a IlOKa)((yBaaT p;eKa BO 803AYXOT BO 

HaceJJeHHMeCTaOAffOCOTHa3aCTaneHOCTaHaOJIOBOTO 
BO HeopraHCKHTe cnpeMa 3aCTaneHOCTa 80 

opraHCKHTe COeAHHeHHja e OA 20:1 AO 37:1 (Prpié-
Maj~ ~sm. · 

Bo B03AYXOT. Ha yp6aHHTe ITOApa~a 
KOffUeHTpauujaTa Ha OJIOBOTO KOe HaCTaHyBa CO 
coropyealbe Ha onoBHHTe 6eH3HHH, e cpyHKl~Hja op; 
KOHUeHTpauujaTa Ha OJIOBOTO BO 6eH3HHOT, OA 
rycruHaTa Ha naTHHOT npoMeT H OMaJie'leHOCTa OA 

naTRHTe coo6pa1<aj HHWf. HcroTaKa, Ha oea, eJIHjaHHe 

HMaaT H MeTeopOJIOIIIKHTe ycnoBH, cppeKBelD.lHjaTa 
Ha 3aCTOH 80 npoMeTOT, COCTOj6aTa Ha naTHIIITaTa, 
ncnpaBHOCTa Ha B03WiaTa H AP· Ilopa.11.H roneMHOT 
6poj ea <f>aKTopH KOH BJIHjaaT, BpeAHOCTHTe Ha 
KOHUeHTpaUHHTe ea OJIOBOTO ce pa3JIH'IHH BO 
pa3JIWIHH HaceneHH Mecra. 

BnnjaHHeTo Ha onoeoTo op; B03AYXOT Bp3 
qoee'lKHOT opraHH3aM TeMeneo ce npoyqyea. Ce 
CMeTa p;eKa 3a 1 µg·m·3 Pb BO B03p;yxOT, p;oata AO 

3fOJ!eMfBalbe Ha Pb BO KpBTa 3a OKOJJY 2 µg·dm-3 

(Gething, 1989). TpyeH.eTo co Pb e rroJnaTo MHory 
oAaMHa. TioTPe6Ho e .11.a ce HarroMeHe H Toa AeKa BO 

HaceneHHTe MecTa, eo Jro11eMyea11>eTo Ha 
KOHuenTpaunjaTa Ha OJJOBOTO BO opraHH3MOT 
yqecrByaaaT u 6oHTe, K03MeTHqKHTe npenapaTn Ja 
6oelbe Ha KO)((aTa H KOCaTa, cap;OBHTe BO 

JJ.OMaKHHCTBaTa, nymelbeTO H aJIKOXOJJOT (yTBpp;eHO 
e AeKa OHHe IDTO nyIJJaT H nujaT peAOBno HMaaT 3a 
OKony 10-12 % noaeJ{e OJIOBO BO KpBTa OA .11.pyrHTe) H 

Apyro. 
IlocTojaT KOHTponep3HH CTYJJ.HH 3a 

BJIHjaHHeTO Ha OJIOBOTO Ha OCHXH'IKaTa COCToj6a Ha 

nyfeTO, KaKO H Ha KOecpHunenTOT Ha 
nHTeJrnreHuujaTa. ÜA Apyra cTpaHa, yTBp.11.eeo e p;eKa 
Kaj nyfeTO CO 3fOJ1eMeHo npucyCTBO Ha OJIOBO BO . 

KpBTa (HaA 40 µg·dm·3) .11.oata AO HaManyBalbe na 
COAp)((HHaTa Ha xeMorno6HH BO KpBTa IDTO AOBep;yBa 

AO aHeMnja (Gething, 1989). YTBpAeHO e, HCTO TaKa, 
AeKa CO 3fOJleMyBaH>eTO Ha npncyCTBOTO Ha OJIOBOTO 
BO opraHH3MOT (Hap; 20 µg·dm·3),p;oataAOHRXH6HUHja 

Ha AeXffApaTa3aTa Ha y-aMnHoneeymmcKaTa KHceJIHHa 
n Hej3HHO 3roneMeHo npucycreo Bo IDia3MaTa. HCTo 
TaKa, YTBpAeHo e .11.eKa 3ro11eMeHaTa JacrarreHOCT Ha 
OJJOBOTO BO opraHH3MOT AOBeAyBa H AO HHXH6HUHja 
Ha H}'KJleOTHAa3aTa Ha nupHMHJJ.HH -5, -N H Ha D
BHTaMHHOT. 3a6ene)((aHo e n 3ro11eMyBalbe na 

KpBHHOT npHTHCOK Kaj nyfe Kaj KOH e yTBpAeHo AeKa 

npucycTBOTO Ha OJJOBOTO BO KpBTa e HaJJ. 40 µg-dm-3 • 

11 noKpaj Tüa llITO npu coropyeatbeTO ea 
6eH3HHHTe BO aBTOM06HJICKHTe MOTOpH OJIOBOTO ce 
nccppna BO cpopMa ua ReopraHcKH coep;uneeeuja, 

eJJ,eH Aen ce uccppna H BO cpopMa H~ opraHCKH 
coe.11.nHeHeHja Ha OJJOBOTO (TeTpaeTHJIOBO, 

-rpueTnnoeo u AP· ). BnejaHHeTo Ha OB He coe.11.neeHHja 
Bp3 3JJ.paejeTo Ha ttoBeKoT e 3Ha'tHTenHo. TaKa Ha 
np11Mep, npH HCnHTyBaH>eTO Ha 3):\paBCTBeHaTa 

cocroj6a Kaj epa6oTeHH H3JIO)((eHH Ha HcnapyaaH>a 
OA 6 eH3HH, KOHCTaTHpaHo e JJ.eKa Kaj 85% OJJ. 
Bpa6oTeHHTe KOH 6une nJno:>KeHu Ha HcnapyBaH>aTa 

HaJJ. 10 rof(nHH ce Ja6ene:>KaHH cnMTITOMH ea TPYeH>e, 
AOAeKa Kaj ORHe KOH 6HJie H3JIO)l(eHH TIOA 10 rOAHHH 

oBoj npoueHT H3necyBa 57%. ÜA cuTe OBHe 
coe):\nHeHnja Ha OJIOBOTO, eajOTPOBHO e TpHeTJ.m 

onoBoTo. TeTpaeTHnonosoTo so upenoT p;po6 
npeMHH}'Ra BO TPHeTWIOJJOBO (Nielsen et al. 1981). 

IlpH ucnuryBalbeTO Ha B.JIHjaHHeTO Ha OBHe 

COeJJ.HHeHnja Ha OJlOBOTO KOHCTaTHpaHH ce pa3Jl~'lHH 
nopeMeryean,a Ha 3JJ.paejeTo Kaj nyteTo: aeTO~OMCKa 



AHCcpyHKI.\Hja, XHITepeCTeHH'JHa Heyp03a, JJeRymfHCKl.f 
CTpec, MHOCTeHoqeH CHHAPOM, BacKynapHa 
XHilOTOMHja, 6panmcap,ll.Hja, XHilOTepMHja, npoMemt 
BO cepyMCKHOT eneKTpOJIHT npeKy npoMeHaTa BO 
KHCeJIHTe H 6a3HH cpoccpaTa3H, Heyp03HH ecpeKTH 
npeKy BJIHjaHHeTO Ha QenynapHHOT MeTa60JJH3aM BO 

QeHTpanHHOT HepBeH cucTeM. BpmeHH ce 
eKcnepHMeHTH co r.rrye.QH, npu lIITO e 3a6e11e)f(aHa 

nojaea Ha KapQHHOM npu H3JIO~Balhe Ha noroneMH 
KOHQeHTpa.QHH OJJ. TeTpaeTHJIOJIOBO (Epstein, 1968). 

CHTe nponucu KOH oncpaJéaaT onpenenyBaJbe 
Ha OJIOBOTO BO B03JJ.yxOT, npeJJ.Bl.f,IJ.yBaaT HerOBO 
CJie,IJ.elhe npeKy acnHpupalhe Ha H3Becuo Konu11ecrBo 

Ha B03AYX HH3 cpHJITep ( Haj •1ecro 24 11aca) co noce6HH 
nyMnH. IloToa ce spam onpenenyBalhe Ha onoBoTo 
BO HacpaTeHHOT npaB Ha cjnmTepoT CO pa3Jil.f'IHH 
nocTanKH (cneKTpocpoTOMeTpHja, aTOMCKa 
ancopm.~HoHa cneKTpoMeTpl.fja - AAC n Ap.). M 
3aKOHOT 3a Jawnrra Ha B03,l\yXOT OA JaraAyBal:he Ha 
P. MaKeAOHHja (,,Cn. BeCHHK Ha CPM", 6p. 20, 
29.04.1974) npe,ll.BHAyBa BaKOB Ha'IHH Ha onpe1.:(e
nyBalheHa OJIOBOTOBO B031.:(yxOT. MaKCHMMHO A03BO

neHHTe KOHQeHTpa.QHH (MJJ.K) ea OJIÔBO BO B03AYXOT 
BO pa3Jll.fqmf 3eMjH ce pa3JIH'IHH. Kaj uac, cpeAHO
AHeBHaTa MJJ.K Ha onoBo BO HaceneHH MecTa H3HecyBa 
0, 7 µg·m·3, eo pa60THM npocrop1rn 150 µg·m ·~,none Ka 
MJJ.K 3a TeTpaeTHJI onoBo BO pa6oTHH npocropnu 
H3HecyBa5 µg·m 3 (JYC 6p. 3. E. 0.001, 1.1.1972). B o 

CBeTCKHTe HOpMH OBHe MJJ.K ce, rJiaBHO, TIOHHCKH H 
ce ABIDKaT OJJ. 0,3-1; OJJ. 10-150 H OJJ. 1-5 µg·m ·3 , 

COO)J.BeTHO. 
MefyToa, npu oeue onpe.u.enyBalba MO:>KHo e 

JJ.a ce HanpaeaT rpewKH, oco6euo BO OHHe AeJIOBH Ha 
HaceneHH Mecra Ka}.\e UITO cppeKBeHQHjaTa Ha B03HJia 
e 3HatIHTeJIHa. 11MeHo, Hccppnem~Te OJIOBHH COJLH BO 
oeHe 30HH MO>KaT na 6HJJ.aT cé ywTe Bo racHa cocroj6a, 
TaKa UITO MO:lKe HHBHHTe 'leCTH'IKH )J.a ite 6HJJ.aT 
3aJJ.p:lKaHH Ha cpHJITepoT. ÜJJ. Apyra CTpaHa, anKHJI 
OJIOBHHTe coe1.:(lifHeHHja, KOH ce BO racHa COCTOj6a, ue 
ce 3a.11,p~eaaT Ha cpHJJTepoT H THe uece pern.cTpupaaT · 
npH onpe1.:(e.rryeatbeTO Ha OJIOBOTO. JJ.ypu H npH 
onpeAeJJyeal:heTO Ha TeTpaeTHJJOJJOBO BO pa60THH. 
cpeJJ.HHlif MO:lKe Aa ce cny'IH, aKo He ce npHMeHH 
coo)J.BeTHa MeTOAa, JJ.a He ce perncrpupa TO'IHaTa 
KOHl~CHTpaQHja Ha OJJOBOTO. 

Co nen na ce A06ue co3HaHne Ja noro.nnocTa 
Ha COOJJ.BCTHa MeTOAa 3a 3eMalbe Ha npo6H 01\ 8031.:(yx 
H onpeJJ.e.rryeaine Ha OJIOBOTO BO HeopraHCKH H BO 

. opraHCKH COeJJ.HHeHHja, H3BpUieHH ce pa3Jllif'IHH 

ucnuTyeaH>a AaJJ.eHl.f BO oBoj TPYA· ÜA JJ.pyra crpaHa, 
nopaJJ.lif CTeKHyBaH>e Ha OJJ.·peJJ.eHH C03HaHuja 3a 
3acraneHocTa Ha onoBOTo BO CKonje, lif3BpUieHH ce · 
noro11eM 6poj lifCfllifTyBaH>a Ha 3acTaneeocTa Ha 
OJIOBOTO Ha pa3Jllif'1Hlif MecTa BO ÇKonje. Tiplif OBlife 
1-1cn1-1TynaJ.t>a onpenenye aH.eTo Ha OJJOBOTO 6eme 
BpWCHO CO TIOMOW Ha eneKTpOTepMlif'IKaTa aTOMCKa 
ancopmvmHa crreKTpoMeTpuja (ET AAC). 

METOJJ,H HA PA60TA 

3cMaa1.e na npo6H 
Ilpo61tTe OA B03AYX 3a lifCnlifTyBaH>e Ha 

3acraneHocra Ha OJIOBOTO ce 3eMaHH CO CJleJJ.HHTe 
nyMTIH: 

l. IlyMna MOAeJI ATirIA-30 OA cpHpMaTa 
Xl1fHECT. ÛBaa nyMna lifMa 3 B11e3a 3a npoTOK OJJ. 
1 dm3·min·1 H eAeH BJie3 CO MaKCHMaJJeH npoTOK OJJ. 25 
dm3·min·1 . Ha TIOCJieAHHOT BJJe3 MO:>KHO e 
nocrauyualbe Ha cpunTep, a npu HCUHTyeaH>eTo Ha 

OJIOBOTO OA B03AyxOT KOplifCTCHlif ce c}llifJITPlif OJJ. 
cpupMHTe Wathman H Glassfiber. 

2. TiyMna MOJJ.en Delta (noHAOH) co npoToK 
OA 1,5 dm3·min·1• 

3. IlyMna MOAeJI Karlleister Solingen co 

npoTOK OA 25 dm3·min-1
, Koja e KOpl.fcTeHa 3a 3eMaH>e 

Ha npo6u OJJ. npaB BO B03AYXOT, a npHTOa e 
ynwpe6yBaH cpHJITep OATHTIOT Scheicherand Schull 
No. 9. 

AcnupupaH>eTo Ha B03JJ.YXOT OA ClifTe 

HaBeAeHH nyMnu Tpae no 2 11aca, co lifCKJJy110K Ha TPlif 
24-'laCOBHH rrpo6H. 

KaKoancopn.QHofflifcpeACTBa6eaKopncTemt: 

a) PaCTBOp Ha 4% HN03; " 

6) PacrBop OA 3% Hp2 H 50% HNOr 
PacrBopHTe co BonyMeH OA no 10 cm3 lifJllif 20 

cm3 ce nocraByaaaT BO HCTIHpaJIKH, KOH AHpeKTHO ce 
fT(H>r'11aHH CO nyMnaTa. 

90 

KaKo aAcopnQ"HOHlif cpeACTBa ce KOpncreuu 

aKTHRCH jarneH ( rpaHy11upaH) lif CHJIHKaren (Bo 

3MTIY111if). 

IlpHrOTByBau.e na npo6HTC 
npofütTe 3a HCilliTyBal:he Ha 3aCTaaeHOCTa 

Ha OJIOBOTO BO HeopraHCJŒTe COCAHHCHHja, KaKO H BO 

TA 0 BO B03AYXOT, JeMCHHCO ancopnQHOHH cpeACTBa, 
ce aHaJJlif31ifpaHH A1tpeKTRO OJJ. pacTBOpHTe. 
ATcopn~lifOHHTe cpe.u.cTea ( aKTHBeH jarneH " 
CHJ1lifKare11) ce )J.ecop6HpaaT co no 10 cm3 eTaHOJI, a 

TIOTOa ce BplUlif onpeAeJJyBatbe Ha OJIOBOTO OA 
aJTKOXOJIHHOT paCTBOp CO rrpHMeHa Ha ETAAC. 

Tipo61.fTe OA B03JJ.YX CO KOH ce onpeAenyBa 
OJIOROTO BO npaeTa, ce aHéU1H3HpaaT OA paCTBOpH 
A061ifeHH co npeTXOAHa o6pa6oTKa Ha c}llifnTepoT Ha 
Koj ce 3aJJ.p:lKyBa caMaTa npaB. <l>lifnTepHaTa xapTnja 

ce ce11e Ha noro11eM 6poj nap'1Htha "ce craBa BO qama 
OJJ. 250 cm3, ce AOJJ.aBa 20 cm3 (6 mol-dm-3) HCl H ce 

3arpeBa .no BplifeH>e. IloToa ce JJ.OAaBa 5 cm3 (7 ,2 
mol-dm·3) HN0

3 
H ce npoJJ.OJl)f(yBa co 3arpeBaH.eTo 

cKopo AO cyBo. IloToa ce AOAaBa 10 cm3 (6 mol·dm·3) 

HCl, èe 3arpeea AO BpHeH.e H JJ.061ifeHHOT pacTBop ce 
cpH11Tp11pa BOOAMepHa THKBWIKa O)J.50 cm·3• <l>HJITepOT 

ce npOMHBa CO peAeCTH11HpaHa BOAa H 01.:(MepuaTa 
THKRH'IKa ce JJ.OITOJIR)'Ba AO 03HaKaTa. ÛJJ. OBOj pacrsop 



onoeOTo MO}Ke Aa ce onpeAenyea co noMom Ha 
ETAAC. 

OnpeAenyB&JLeco ETAAC 
OnpeAenyealbeTo Ha onoeoTO ce epmem e co 

DOM OW Ha aTOMCKH ancopm_\HOHeH 
cneKTpocpOTOMeTap OA cpnpMaTa Perkin-Elmer, 
MoAen 303. IlpH Toa e KopncreHa rpacpHTHa ne'IKa 
OA HCTHOT npoH3BO,[(JITen, Model HGA-74. KaKo 
H3BOp Ha CBeTJIHHa KOpHCTeHa e naMna CO mynnHBa 
KaTO)'.\a 3a 011080 CO jaqHHa Ha crpyjaTa OA 10 mA 
BHecyeae,eTo Ha npo6aTa eo rpacpHTHaTa ne'IKa e 
spweHo co noMOW Ha Eppendorff TIHnenr OA 10, 20 H 
100mm3• 

A 

Bo Ta6ena 1 ce AaAeHH OilTHMaJIHHTe ycnoeH 
3a onpeAenyeaJLe Ha onoeo co ET AAC. Ilpn Toa, 3a 
onpe,l\enysalbeTo Ha OJIOBOTO OA BO)'.\eRH paCTBOpH 
3eMeHH OA nopaeemHHTe Hcmrrysa11>a (Stafilov et 
al. 1990), AOJ:leKa ycnoBHTe 3a onpeAenysalbeTO Ha 
onoeOTo OA aJIKOXOJIHH p acreopH eKcnepHMeHTaJIHO 
ce onpeAeJJeRH CO KOpHCTelbe Ra npeTXOAHO 
noArOTeeH anKoxoneH paCTeop OA TeTpaeTHJionoeo 
(Dil Coup CB, THn E) co KoHD.eKrpaJ.tHja OA 0,5 
µg. dm·3• Co npoMeea ea TeMneparypaTa Ha epeMeTo, 
ce ~IlpCAeJieHH OilTHMaJIHHTe BpeAHOCTH npa cymeJLe 
(Cn. 1 ), }Kapeu,e (Cn. 2) H aTOMH3aunja (Cn. 3), Ha TOj 
Ha'IHH IIITO OA A06HeHHTe pe3yJITaTH ce 3eMaaT OHHe 
epeAHOCTH HaTeMneparypa HepeMe3aKOHCeA06HBa 
HajeHCOKa epe.o.HOCT Ha ancop6aHD.aTa Ha onoeo. 
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Cn. 1. OnpcnenyRa1be 11a TCMncpaTypaTa ua cywcH.e 
Fig. l. Dctcrmination of the clrying tcmpcr11ture 
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Fig. 2. Determination of the char temperature 
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Cn. 3. Onpene11yea~ Ha TCMneparypna na aTOMH3auHja 

Fig. 3. Delermination of the atomhdn~ tcmperalure 

Ta6cna 1. 0nTHM3J1HH HllCTpyMCHTaJlllH ycnORH 33 onpe11e11yeaH.e Ha onoeo 011 BOACllH H aJ11;0X0/111H 

paCTBOpH CO CJ1CKTpoTCpMH'll;3 3TOMCK3 ancopnuHOHa CIICKTpOMCTpHja 

Table 1. Optimal instrumental conditions for lcad detcrmination by electrothermal stomie 
absorption spcctrometry 

IlapaMeTap 

Epaaosa .a.om1mHa, nm 

Ilpol.\en, nm 
C'rpyja Ha naM6aTa, mA 
Kanu6paWfOHeR MO)J. 

CYlUEIDE 
TeMneparypa, °C 
BpeMe, s 
)l(APEH>E 
T eMneparypa, 0c 
BpeMe, s 
A TOMl13AQRTA 
T eMneparypa, 0c 
BpeMe, s 
'lfl1CTEH>E 
TeMneparypa, 0c 
BpeMe, s 

rac 3a lJRCTeH>e 

KoncTpyapa1Le na KaJJH6paQHonc11 najarpaM 

Co n oMom na KanH6pal.\HOHHOT AHjarpaM 
OBOJMO.>KeHo e onpeAenysaH.e na MaCHTe Ha OJIOBO BO 

BHeCeHHOT BOJIYMeH OA npo6a 80 rpacpHTHaTa ne•1Ka, 
a COOABeTHO na TOa ce BpWH H npecMeryeaH:.e Ha 

KOHQeHTpaI.J,HjaTa ua OJIOBOTO BO B03AYXOT. 
Kam16paI.J,HonJ.tOTAHjarpaM(Cn.4)ce,a.o6Hea 

na Toj uaqHH WTO na anl.\HCaTa ce nanecyeaaT 

BpCAHOCTHTe Ha BHeceHHTe MaCH OA 011080 BO 
rpacpHTHaTa ne'IXa (1, 2, 5, 10 H 20 ng), a Ha op)J.HHaTaTa 

,[l.o6HCHHTeCOOA13eTHHancop6aHUH.IlpeK)'COOABeTHa 
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BoneHH pacrsopH 

283,3 
0,7 

10 

AnKOXOJIHH pacrsopH 

Ancop6aHqa, BHCHHa Ha nmc: 

120 ~ 
30 10 

550 250 
20 20 

2100 2200 
5 5 

2700 2700 
3 3 

AproH 

CTaTHCTHqKao6pa6oTKa HapeJyJffaTHTe(perpecHOHa 
aHaJJH3a) ,a.o6HeHa e cpyHKl.\HjaTa na JaBHCHOCT Ha 

ancop6anuaTa o.a. MacaTa Koja MO)Ke Aa ce H3pa3H H 
npeK)' MacaTa OA OJJOBO: 

mpb / ng = 130,244· A - 0,2615 

KaAe m"" npeTCTasyea BHeceHaTa Maca OA onoso so 
ng, AOAeKa A rrpeTCTaeysa coo.a.aeTHaTa A06HeHa 
npeAHOCT Ha arrcop6anl,\aTa. 
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Cn. 4. KanH6pauHOHeH l\HjarpaM Ja onpenenyeaH.e 11a onoeo co ETAAC 
Fig. 4. Calibration diagram for clclerminalion oflead by ETAAS 

Co craTHCTH'IKa o6pa6oTKa Ha pe3ynTaTHTe 

yTBpAeHo e AeKa AOJIHaTa rpaHuua Ha AeTeKQHja co 
oeaa MeTOAa H3Hecyea 0,03 ng (TppjHa epeAROCT OA 

CTaHAapAHaTa Aeeujat(Hja Ha cnenaTa rrpo6a), AOAeKa 

p enaTHBHaTa CTaHA3pAJ1a AeBHjat(Jfja ce ABIDKH OA 
3,8-8,5%. 

PE3YilTATllf llf ,ll,lltCKYCJltJA 

ÛJIOBOTO e npucyTHO BO B03AYXOT Ha 
yp6aHHTe cpeAHHH BO cpopMa Ha TeTpaanKHJIOJIOBO 
( KOe BO B03AYXOT e BO r acHa cocroj6a) H BO cpopMa Ha 
·pa3nH'IHH HeopraHCKH coeAHH emfja. TiocTOH 
pa3JIH'ICH npHcran KOH onpeJJ,enyeaJheTo Ha onoBoTo 
BO B03JJ.YXOT. Haj'lecTo ce npe}J.no)f(yBa 
onpeJJ,enyBaH>eTo Ha ononoTo Aa ce BpWH OJJ. npaBTa 
Koja ce Ja),lp)f(yea Ha cpHnTepoT no acnupHpaJ.beTo 
HH3 Hero Ha onpeAeneH eonyMeH OA BOJ)J.yx. MefyToa, 
Ha BaKOB Ha'IHH n OCTOl1 MO)f(HOCT JI.a ce onpeAenyea 
onoeo caMO OA HeopraHCKHTe COCAHHCHHja, OJJ. eAHa 
cTpaHa, a n op aAH MHory ManaTa roneMHHa Ha 
"ICCTH'IKHTe Ha HeKOH OA OJIOBHHTe COCAHHeHHja He e 
MO)f(HO Aa ce onpe}J.enyea t~enOCHO OJlOBOTO OJJ. 
Heop raHCKHTe COCJJ.KHemtja, OJJ. Apyra CTpaHa. 3a Aa 
ce HaAMHHe oeoj npo6n eM npC/\JIO)f(yeam1 ce noce6HH 
TIOCTamrn 3a 3eMaH>e Ha npo6H OA KOH OOCAHH'IHO Ke 
ce onpeAenyBa OJlOBOTO OA HeopraHCKKTe, OJJ,HOCHO 
opraHCKHTe coe].\KHeHuja. 3a Taa Qen, JeMaFbeTo Ha 
npo6H 3a onpeAenyBalbe Ha HeopraHCKOTo onoBo ce 
BplDH H CO ancopm~nja Ha B03A)'XOT HH3 pa3JIH'IHH 
paCTBOpH, KaKo Ha npHMep: H SO (:I;>emidovicz et 
al., 1965), paCTeop OA ICI H ~O;._ tMoss i Browett, 
1966; Hancock H Slater, 1~7oJ, HN03 R Hp2 
(Mitchel i Midgett, 1979). B o HaUJlfTe uc1THryBaH>a 
6ea npHMeHeTH Cl1Te OBHC Ha'IHHH Ha aocopm~Hja, 
KaKo H pacTeop OA 4% HN03• 11crrRTyBaH>aTa 
ITOKa)Kaa AeKa HajecpHKaCHa ancopnQHja Ha OJlOBOTO 
OA HeopraHCKHTe coej\HHeHHja BO B03AYXOT ce Bpum 
Ko ra ce npHMeHyBa pacTBopoT OA 4 % HN0

3
. 11MeHo, 

npH HCm1ryeaH>CTO Ha KOHQCHTpaQl1jaTa Ha OJIOBOTO 
eo pa3JIH'IHHTe ancopm~HOHH pacTeopH JeMeHlf OA 
HCTa nyMna, napanenHO 80 HCTO epeMe, OA HCTO 
MepHO MCCTO, HajBHCOKa BpCAHOCT Ha onpej\eJieHaTa 
KOHQCHTpaQHja 6ew e onpeAen eHa BO oBoj paCTeop. 

BHJJ.eji<11 MHo ry qecTo ce npeJJ,JlO)l(yBa 
onpeAenyBaH>eTo Ha 3acraneHocra Ha onoeOTo BO 
B03JWXOT JI.a ce BpUJH OJJ. npaBTa BO B03JJ.YXOT Koja ce 
3a]\p)l(yBa Ha cp11nTep , KaKo UJTO e H npeABHJJ.CHO CO 
JaKoHcKaTa perynaT11Ba BO Peny6muca MaKeAOHHja 
(,,Cn. eecHHK Ha CPM" 6p. 20, 29.4.1974), OCBeH 
11COHTyBaH>aTa Ha np11cycTBOTO Ha onoBOTO CO 
ancopnQHOHeH pacnop OA 4 % HN0

3
, 6ea H3BprneHH 

H napanenHl111COHTy8aH>a Ha npHCYCTBOTO Ha OJJOBOTO 
BO npaBTa OA B03AYXOT. 

ÛA JJ.pyra CTpaHa, anKHJIOJIOBHHTe 
coen1rneH11j a KOH ce BO racHa cocToj6a, He ce 
JaAp)l(yeaaT HHTY BO paCTBOpoT OA HNO,, HHTY Ha 
cp1111Tep11Te H 3aCTaneHoCTa Ha OJlOBOTO BO B03JJ.YXOT 
BO OBHe coeAHHeH11ja He ce p erHCTpKpa . .IfypH H rrpH 
onp eAenysaH>eTo Ha TEO BO p a6oTHll cpeAHHH Mo)f(e 
Aa ce CJJY'fH, aKo He ce npKMeH11 COOABeTHa MeTOAa, 
JJ,a He ce perHCTp11pa TO'IHaTa KORt(eHTpal.\Hja Ha 
OJlOBOTO. n o pa}J.11 TOa, noBe lée aBTOpH ce OJJ.ny'IRJie 
Aa KOpHCTaT p a3nHqRH aTcopnwtoHH cpeJJ.CTBa 3a Aa 
MO>Ke UlTO OOTO'IHO Aa ce onpe}.\CJlH BHCTHHCKaTa 
KOHQCHTpaQHja Ha onOBOTO eo cpopMa aa TAO Bo 
B03AYXOT. 

11MajiéH ja npeABHJJ. roneMaTa aTcop~oHa 
cnoco6HOCT Ha aKTHBHHOT jarneH (Roeyset u 
Thomassen, 1986), ce OAnyqnsMe KaKo aTcop6eHcH 
Aa KOpHCTHMe aKTHBeH jarneH, a rrapanenRo CO 
aKTHBHl10T j arneH KOpHcreeMe H cmrnKa r en. KaKo 
AecopnQHOHO cp eACTBO Ha aTcop 6 KpaHHTe T AO 
COC]\HHCHHja KOpHCTeH e eTaHOJIOT, 

CTpHMeHyeajKH r11 HaBe}J.eHHTe nocTamrn, 
113Bpme H11 ce noroneM 6poj ucnuTyBalha Ha 
3aCTaneHOCTa Ha OJIOBOTO Ha pa3JJHqHH MeCTa BO 
CKonje. 
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0JIOBOTO H HerOBHTe COeAHHeHHja ce 
ceKojnneBHO npHC}'THH BO BOJA)'XOT Ha yp6aHHTe 
cpeAHHK· MefyToa, pe3ynTaTH OA cneAeH>eTo Ha 
3acTaneuocTa Ha onoBOTO BO CKonje He ce 
ny6nHI,\HpaHH OA 1979 rOA11Ha. Bo Toj nep110A, OA 
crpaHa ua Ile1'pOBCKa-J OBaHOBHK H cop. ( 1978, 1981) 
6HJJa CJieAeua 3acraneHOCTa Ha onoBOTo Bo CKonje 
ea ReKomcy npOMeTHH pacKpc~. npH IDTO 611ne 
JeMaHH npofüt OA npasTa OA B03A)'XOT Ha cPHJITep, a 
3a onpenenysaH.e Ha onoeoTo 6Hna Kop11cTeHa 
HHTepcpepoMe1'pHCKaTa MeTona. 

Pe3y11TaT1ITe on Haw11Te onpeAenyBalba Ha 
3aCTaneHOCTa Ha OJIOBOTO BO cpopMa Ha HcopraHCKH 

coei:vmeHHja H eo cpopMa Ha TAO BO BOJA)'XOT Ha 
pa3J1H'IHH MecTa BO CKonje, KaKO WTO ce: 
pacKpc~e 6yn. ,,Jy r ocnaenja" - ,,XVI MaKenoncKa 
6pHrana" (ABTOKoMaHAa), 6yn. ,,rol\e JJ:entteB" -
6yn . ,,K. MliCHpKOB", 6yn. ,,Ilapnt.33HCKH onpenH" -
6yn. ,,JHA", 6yn. ,,napTH3aHCKH oApenH", -
6yn.,,0KTOMBpHcKa p eBonyl\Hja" , Bynesap 
,,MaKeAOHHja" - ,,<I>. PyJBenT'', KaKo H ua B yn . 
,,JyrocnaBHja"' HeKOn Ky 6eH3HHCKH nyMnH, 
nonJeMHaTa r apaJKa BO ITU:, cryneHcKHTe AOMOBH 
,,CTHB HayMoB" H ,,Ky3MaH J OCHcpOBCUi-IlHry" H BÇ> 
Hacen6aTa ,,AeponpoM", ce AaneKH BO Ta6ena 2. 

Ta6ena 2. Pe3ynTaTH OA onpenenyeai.1.eTO na onoRo 11a pa3nH'IHH MCCTa eo CKonjc (eo µg.m·1) 

Table 2. Results oflead determination in difTcrent places in Skopje in (µg.m-3) 

BpeMe OA cpHnTep 

PacKpCHffl\a Byn. ,,Jyrocnae11ja " - ,,XVI MaK. 6p11raAa" (ABTOKoMaHAa) 
6.3.1990 
8.3.1990 
9.3.1990 
9.3.1990 

10.3.1990 
27.3.1991 
27.3.1991 
17.4.1991 
30.5.1991 
10.6.1991 
10.6.1991 

14-16 
14-16 
8-10 

14-16 
8-10 

11-13 
14-16 
14-16 
14-16 
9-11 

14-16 

7.34 
11.76 

l:>yneeap ,,JyrocnaBHja,, 
8.3.1990 8-10 
8.3.1990 14-16 
9.3.1990 14-16 

12.3.1990 7 -9 

PacKpcH111..1,a Byn. ,,rol\e .[(cntteB" - ,,K. MHcHpKoe" 
11.4.1991 9-11 1.13 
11.4.1991 14-16 2.17 
11.5.1991 10-12 
31.5.1991 14-16 
11.6.1991 10-12 
11.6.1991 14-16 

PacKpcHHu,a E yn. ,,11aprn3. onpeAH" - E yn . ,,JHA" (CooopeH xpaM) 
12.4.1991 10-12 0.73 

1.6.1991 9-11 
12.6.1991 11-13 

PacKpCHHl\3 E yn. ,,IlapT113. onpenn " - Eyn. ,,OK. peBOJTyl{Hja" 
15.5.1991 10-12 
15.5.1991 14-16 

J>acKpCHHL\a Eyn. ,,MaKeAOHttja" - ,,<I>. PyJBeJJT" 
13.3.1990 14-16 2,35 
13.3.1990 16-18 1.71 

l>eHJHHCKa nyMna ,,AMCJ" 
9.6.1991 11-13 
9.6.1991 14-16 

12.6.1991 15-17 

6eHJHHCKa nyMna ,,ABTOKOMaHna,, 
25.5.1991 14-16 

00A3CMHa rapa)l(a ,,TproBCKH l\CHTap" 
29.5.1991 12-14 6.75 
13.6.1991 14-16 

~ry.a.eHTcKn .D.OM ,,CTJm H ayMoB" (raJH Ba6a) 

19.5.1991 13-15 
~TYAeHTCKH ,l1,0M ,,K. JocmpOBCKH - nnry" 

13.6.1991 20-22 

Hacen6a ,,A eponpoM,, 

22123.7.1991 8-8 0.59 
23124.7.1991 8-8 0.64 
24/25.7.1991 8-8 0.48 
25126.7.1991 8-8 0.40 
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On pacreop 

12.50 
12.10 
3,71 
8.05 
2,05 

11.92 
ts;?6 
13.68 
16,77 
3,51 
9.94 

3.00 
11,50 
9.30 
3.80 

7.65 
14.l l 
3,17 

12.10 
3,66 
8,66 

7,02 
8.33 
1.34 

6,20 
7.17 

14,50 
1,53 
2.24 

9.33 

13,19 
8.82 

0.51 

3.96 

1,43 
0,75 
1.55 

Pb BO aJIKHJT Pb 

0,39 
0,49 

0,15 
0,86 

0,76 

0,15 
0,70 

0,40 



0Ape:iynTaTHTe AaAeHJrno Ta6ena 2 BeAHaw 
MO)l(e Aa ce BHJ\H J\eKa npH cHTe HcrnrryBaR>a nocroH 
pa3JIHXa BO Bpe,qHOCTHTe Ha KO}{L\eHTpal{HjaTa ea 

OJIOBOTO KOra ce BplDH onpeAenyBalbe CO ancopmntja 
BO paC'l'BOp H Ha cpHJITep. PettHCH Kaj CHTe pe3ynTaTH 

ce meAa AeKa BpeAffOC'l'HTe 3a KOHL\CHTpaQHjaTa Ha 
onoBOTO BO npo6u 3eMeHH OA <j)HJITep ce noHHcKH OA 
oHHe3eMeHHco ancopITI{Hja BO paC'l'BOp. Osa yKa)l(yBa 
ea noTpe6aTa onpeAenyBalbeTo Ha onoBOTO BO 

HCOpraHCJŒTe COeAHHeH11ja BO yp6aHHTe cpenKHH na 
ce BpmR CO ancOpfil.Vija BO pacTBOp, 3aTOa WTO HeKOH 
OA OJIOBRHTe coe~emtja npH HHBHOTO HcnymTaJbe 
OA aBTOM06HJIHTe ce BO <j)opMa Ha tteC'l'WUOI KOH 
KMaaT MHOry Mana roneMHHa H THe TIOMHttyBaaT HH3 

nopHTe Ha <j)mTTepOT TaKa WTO He ce 3aAp~BaaT Ha 
Hero. 

KaKo u mTo ce oqeKyea, ceKoram ce 
A06HBaaT TIOBHCOKH BpennoCTH Ja JaCTaneHOCTa Ha 

OJIOBOTO BO B03AyxOT Ha OJ\peAeHH MCCTa BO nepHOJ\OT 
ea T.H. mnuQeBH (oA 14-16 'lacoT), AOAeKa BO 
npeocraeaTHOTnepHOATHecenOHHCIGt.BpeAHOCTHTe 
Ha KOHQeHTpa~njaTa Ha OJJOBOTO ce A06HeHH BO 

noroneM 6poj Ha HCnHTYBaH.a, npH 3eMaR>e Ha npo6a 
BO TPaen.e OA 2 qaca. CnopeA 3aKOHOT Ja 3alllTHTa Ha 

B03AYXOT ea MaKeAOH11ja (,,Cn. BeCHHK Ha CPM" 6p. 
· 20, 29.4.1974) MaKCHMaJIHO J\03BoneHaTa 

KOHU,CHTpaQHja Ha OJIOBOTO BO neopraHCKHTe 
COCAHHeHHja BO B03JzyXOT H3HecyBa 0,7 µg.m·3 npH 

24-'lacoaHo JeMaH.e Ha npo6a OA B03JzyXOT. B o oBoj 
3aKoH He nOCToH orpaIDAyBafbe Ha 3acraneeocra Ha 
onoaoTo BO cpopMa Ha TAO BO B03AYXOT Ha 
HaceneHJITe MeC'l'a. 

11aKo noroneM Aen OA pe3ynTaTHTe 3a 
KOHU,eHTpal{HjaTa Ha OJIOBOTO BO B03A)'XOT BO CKonje 

ce A06HeHH npn J\BO'lacoBHH 3eMaH.a Ha npo6u, THe ce 
TOJTKy BHCOKH, oco6eHO Ha HeKOH pacKpcHHI{H, lllTO H 

Kora KORL\CBTpal{HjaTa on OBHe 2 ttaca 6H ce caena ea 

24 'laca, THe ja HaAMHHyBaaT MnK. nypH H 

pe3ynTaTHTe OA onpeAeJiyBaH.aTa ea KOHL\eHTpa
u.ajaTa na OJIOBOTO BO B03AYXOT BO aacen6aTa 
AepoApOM, KOH ce A06HeHH npH 24-'lacoBHH 3eMaH.a 
Ha npo6HTe, yK~BaaT Ha HaAMHnyaaR>e na MnK 

Hoce6HO e 3arpIDKyBalJKa KOHI{eH1"paU,HjaTa 
Ha onoeoTo BO cpopMa Ha TAO Ha HeKoH pacKpcHHIJ.H 
H rH HaAMHnyBa Bpe,AHOCTHTe Ha KO}{L\eH1"paIJ,HjaTa 
Ha OJIOBOTO BO TA 0 BO HCKOH roneMH eBponcKH 

rpaAOBH (De Jonghe H Adams, 1980, De Jonghe, 
1981 H Rohbock, 1981). Osa, ceKaKO ce AOJI)l(H Ha 
HCTIOTTIOJJHOTO coropyBalbe Ha 6eH3HHHTe BO 
aBTOM0611nHTe, a npeA cé Ha roneMaTa C'l'apocr na 
a8TOM06HJ1HTe. 

3AKJIYLI0UJ1 

OA pe3ynTaTHTe AaAeHH ao OBoj TPYA MO)l(e 
Aa ce H3BJJettaT cneAHHTe 3aKny'IOQH: 

- Heonx:OAHO e TIOTJ'e6Ho Aa ce HMa npeABHA 
neKa nocrojeaTa B006H'l.aeHa MeTOAa 3a JeMaa.e Ha 
np06H OJJ. 803]\yX 3a onpeAeJJyaae,e Ha OJIOBOTO He 
OB03MO~Ba npel{H3HO onpeAenyaae,e Ha TO"•maTa 
3aC'l'aTICHOC'I' Ha OJIOBOTO BO B03AYXOT. Pe3yJITaniTe 

OA HcmnyaaR>aTa noKa:>Kaa AeKa noAo6pa ancopnu;11j a 

Ha OJI080TO 3acraneHO BO B03AYXOT BO HeopranCKH 
coe,JJ.HHeHHja ce nocnirayea Kora Taa ce apurn 00 

pacreop on HNÜ3, OTKOJIKY Ha qrnmep. 
- HajBepojaTHO, AO cera oBa ce npBHTe 

pe3yJITaTH 3a 3acraneHOCTa Ha onoBOTO BO CKonje, 

BO cp opMa Ha anKHn on?BO. Pe3ynTan1Te OA 
nOOMeJIHwre onpe,JJ.enyBaH>a noK~BaaT AeKa oaaa 

3aC'l'aneHOC'I' e penaTHflHO BHCOKa. 
- On pe3ynTaTHTe npe3eHTHpaeu BO Ta6ena 

2 MO)l(C na Ce BHAH AeKa KOHU,ewrpaU,HHTe Ha OJIOBO 80 

B03.JJ.YXOT, CKOpo Ha CHTe MepHH MeC'l'a BO CKonje ce 

Han JJ.03BOJieHHTe ML(K. nypH H aKO ce HMa npe,JJ.BHn 
neKa noroneMHOT 6poj OJJ. onpe,JJ.enyaaH>aTa ce 
O,JJ.HecyBa Ha npo6H KOH ce 3eMaHH BO nepHOA OA 2 
ttaca H ,JJ.eKa onpeAenyaaR>aTa cc epmeRH Ha npoMeTHH 
pacKpc~. cenaK CBeAeHH H Ha 24 qaca ( OJIOBOTO 

caMo OA oBne 2 ttaca) ja na,JJ.MHttyBaaT MnK (0,7 
µg.m·3). Ha oBoj JaKJJyqoK yK~BaaT H no,JJ.aTO[\HTe 

OJJ. onpeAenyBaFLaTa eo Hacen6aTa ,,AeponpoM" KaAe 

lllTO ce BpIDeHH onpenenyeaJba Ha OJIOBOTO BO npo6H 
3eMaHH 24 'laca (on 0,75-1,55 µg.m ·3) . 

- Bo B03AYXOT Ha yp6aHHTe noApaqja 
KOHU,eHTpau,HjaTa na OJIOBOTO KOe ce nojaByBa OA 
coropyBaH>eTo Ha onoaHHTe 6eH3HHH e cpymcu.Hja OA 

KOH~eHTpal{HjaTa Ha OJIOBOTO 80 6eH3HHOT, on 
ryCTHHaTa Ha naTHHOT npoMeT H OMaJie'leHocra Ha 
naTHHTecoo6paiéajHHI{H.11CToTaKa, Ha oBaBn1;1janHe 
HMaaT H MeTeoponomKHTe ycnosH, cppeKBeHI{HjaTa 

Ha coo6paiéajoT, cocToj6aTa Ha naTHmTaTa, 
ncnpaBHOCTa Ha B03HJiaTa u Apyro. 

- Pe3y11TaTHTe OA HCnHryaaR>aTa yKa)l(yBaaT 

Ha HeonXOAHOCTa OJJ. npe3eMaH>e Ha MepKH 3a 

HaManyBaJ:l>e Ha KOHL(eHTpal(HjaTa ea OJIOBO BO 
C Konje. KaKo HajecpnKacHa MepKa ce cMeTa 
npeoraH>eTo ua WTO noron eMo KOpHCTelbe Ha 

6e30JIOBeH 6eH3HH WJIH npeofae,e Ha npoH3BOACTBO H 
yno1"pe6a Ha 6eH3HH CO TIOMa.JIO KOJIH'lecTBO Ha 

TeTpaeTHJIOJIOB0.11CTO Ta Ka, HeOIIXOAHO e Il01"pe6HO 
H noAo6po pery1rnpalbe Ha coo6par<ajoT ao CKonje, a 

ao KpaeH cnyttaj H HaManyeaH>e Ha cppeKBeHL\HjaTa Ha 
B03HJia Ha nooMeiIHH KpHTH'IHH MeC'l'a. Osa JJ.OTOJIKY 

nosei<e wTo H3JJ.YBHHTe racoBH on aBTOM06HJIHTe 
conp)l(aT H ,!1.pyrn lllTeTHH KOMDOHeHTH (SO 2' qa,JJ., CO 

H J.\p.). 
- Haj nOCJie, 1"pe6a ,JJ.a ce HanoMeHe H Toa ,JJ.eKa 

OBHC pe3ynTaTH, a H 3aKOHCKaTa perynaTHBa 
yKa)l(y0aaTAeKaeHeonxo,JJ.HOKOHTHH)'HpaHOCJie,JJ.elbe 

Ha 3acraneuocTa Ha onoBOTo BO B03J\YXOT BO CKonje, 
UITO nocera He e BpmeHo, n npe3eMaH>e Ha coonBeTHH 

MepKH. 
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DETERMINATION OF LEAD IN AIR BY ELECTROTHERMAL ATOMIC 
ABSORPTION SPECTROMETRY 

Trajce Stafilov1, Zoran Kovacevski1 and Magdalena Trajkovska2 

1Institut za bemija, PMF, Univerzitet RKiril and Met.odif, POB 162, 
91000 Skopje, M~ccdonia 

2Rudarski institut, 91000 Skopje, Macedonia 

Summary 

In order to determine the lead content in various inorganic and organic compounds in the air, 
different procedures for air-sampling are presented. The most convenient method for lead determination 
in inorganic compounds is based on absorption of the air sample in HN03 solution; on the other hand, alkyl 
lead was determined after adsorption of the air sample on active carbon or silica gel. After the sample 
preparation, an electrothermal atomic absorption spectrometry was applied. The limit of detection of this 
method is 0.03 ng lead and the relative standard deviation is in the 3.8 - 8.5% range. 

Using this procedures, the determination of lead iri the air, in the different places in Skopje, was 
accomplished. It was found that the concentration oflead in Skopje is high, especially on some cross-roads. 
The concentration varies from 0.51 to around 15 ug.m·3 for two hour periods and from 0.75 to 1.55 
µg.m·3 for 24 hour periods. Also, the concentration oflead in alkyl lead compounds is high and varies from 
0.15 to 0.86 µg.m.s for two hour periods. 

Ali results show that it is necessary to take urgent measures for reducing the concentration oflead 
in the air in Skopje. 
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