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U3BO/I

Bacunesa, K., Cradpmnos, T., Panescka, JI., Munomesuk, H. (1993). 3arageHoct Ha BO3IyXOT BO
ceepHuot zent Ha Ckorje co SO,u uaa. Exon. 3amr. XKusor. Cpen., Tom 1, 6p. 1. Ckomje.

Bo TpynoT ce nmpHKakaHH pe3yJITaTHTE OJ1 ONPEeIeTyBakbEeTO Ha 3araJieHoCTa Bo ceBepHHOT e Ha Ckorje
co SO, u ywan, u3Bpiienn Bo mepuonot ox 1986/87 mo 1990/91 roauua Ha aBe MepHH MecTa. PesynraTtute
MOKaXyBaaT AC€Ka MPOCCUCHUTE I'OJUIIHN Cpe,I[HOI[HeBHI/I KOHIICHTpaUuu C€, IIaBHO, IO TOPHUTE BPECAHOCTHU Ha
3arajtyBame Ha Bo3yXot co SO, 1 uan (50 pug-m™), nonexa HIOBHCOKHTE BPEHOCTH {a/ICHH NPeKy Cog Ce Ha/I TOPHUTE
BPEIHOCTH Ha 3arajlyBare 3a BUCOKH BpexHoctd (100 pg-m).

Kiyunn 300poBu: 3aragyBame Ha Bo3ayx, SO,, yall, BO3IyX
ABSTRACT

Vasileva, K., Stafilov, T., Ralevska, L., Milosevic, N. (1993). Pollution of the air in the north part of
Skopje by S0, and smoke. Ekol. Zast. Zivot. Sred., Vol. 1, No 1. Skopje

The results from the determination of the pollution of the air with SO, and smoke in the north part of
the city of Skopje in the five years period from the 1986/87 to 1990/91, are given. The results from two
measuring stations show that the average annually value of the daily concentration of SO, and smoke are,
mostly, below the maximum value of the pollution (50 pg-m’ %). In the other hand, the C98 values show that,
for the higher values, results are over than maximum value of the pollution (100 ug-m?).
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BOBE/]

[Ipu coropyBameTo Ha CHUTE TOpUBa Ce€ Bo 0B0Oj Tpy puKkaxkaH! ce pe3yJTaTUTE O]
WCIyIITaaT, okpaj npyroto, u SO, u gan. Hacekane orpenenyBameTo Ha S0; M 9aj BO CEBEPHHUOT JIeN Ha
BO CBETOT Kaje INTO C€ CICAM 3araayBamero Ha Ckomje (nacenbure Byren u CHHrenmk) Bo TEK Ha
armMocepara, ce ucrnuryBaar SO0, W YamOT Kako TIETTOAMIIIEH TIePHO, ¥ Toa of jyrmu 1986 no jymm 1991
OCHOBHH MAapaMETPH 3a 3arajlyBarbe Ha BO3IyXOT. romuHa. KoHTHHyHpaHo € cieicHa 24-dacoBHaTa

SO,, Ha moBeke HAYMHU TUPEKTHO BiIHjac KoHLeHTpanuja Ha SO, 1 yaz Bo BO3/TyXOT Ha 2 MepHH
Ha 3;[paBjeT0 Ha YOBEKOT, IMpHUIOHECYBa BO MECTa BO CeB’epHI/IOT JCJI Ha CKOH]@. OBue MCPHHU
q)opMHpaH,eTo Ha KUCEJIUTE N0KIA0BH, TH 3arpo3yBa MECTa pe HaoraaTt BO OKOJIMHATA Ha KCJIC3apHULlaTa
SKOCHCTEMHUTE, ja HaMaJyBa BUIJIMBOCTA, d IyPU U BO »Cromje". Ilpuroa, MEpPHOTO MECTO 1 (MM-1) ce
HHCKH KOHLICHTpPAIMK KOPO3UBHO BIIHjae HAa METAJIUTE. Haora OKOJTy 05 kM jyxwo (OY ,Jocurej

Yagor, HCTO Taka, IITETHO BIHMjae Ha Oo6panosuk”, Byren), a meproto Mecto 2 (MM-2)
3MIpaBjeTO Ha YOBEKOT, & MPETCTaByBa M IMOKa3aTel oKoITy 2 KM MCTOIHO OJf JKeJIC3apHAIaTa (amGynanta
Ha HEEKOHOMHMYHOTO TPOLIEHE Ha TOpUBaTa. »CHHrenmk").

Karnua BACWIEBA, Tpajue CTA®UJIOB, JInanja PAJTEBCKA u Houna MUJIOLIEBUK, Exosoruja u 3amrura Ha
JKHBOTHATA CpeMHA
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METOJAU HA PABOTA

24-gacoBHuTe oOOpaciM OJf BO3IyX 3a
onpenenysame Ha S0, 1 4aj ce 3eMaHU CO MOMOII Ha
BOJIyMETPHUCKH amapar co IyMIIa, CO KamamuTeT OJ
ooy 1,5-2 m° Ha nen. [IpuToa, 4anoT ce ancopoupa
Ha QunrepHa xaptuja (Watman). Ilpeky omnpene-
JyBambEeTO HAa MHTEH3UTETOT Ha 3aTEMHYBALETO, CO
nomom Ha EEL pednextomerap, ce mpecmeryBa
KOHIICHTpAIlMjaTa Ha Yal.

SO, ce amcopbupa BO ariCOPIMIMOHEH PacTBOP
on Na,HgCl,, a moroa ce ompenenysa criekrpodhoTo-
METPHCKH co p-posanmrHckara Meroza (West i Gaeke,
1956; Scaringelli et al. 1967). CmekrtpodoTo-
METPHUCKUTE OTpeieTyBama ce BpIIaT CO MOMOII Ha
UV-VIS crekrpodoromerap on pupmara Pye Unicam
Model SP-600.

PE3YJITATH U ITUCKYCHUJA

Pesynrarute on METTOJIMITHUTE
WCIHTYBakha HAa 3araJicHocTa Ha BO3AYXOT BO
cesepHuoT fen Ha Ckorje, Mepuu Mecta byrern (MM-
1) u Cunremnk (MM-2), nagenu ce Bo Tabena 1. Bo
Tabema 1 pmageHW ce. MPOCEUYHUTE TOIUIITHH
cpenHOMHEBHN KoHIleHTpanud Ha SO, u gax (c),
MOKA3aTeNIUTE Ha BUCOKHTE BPETHOCTH (Cog U Cog) M
MAaKCUMAJIHUTE BpPCAHOCTU Ha CPCAHOAHCBHHUTE
KoHneHTparuu 3a SO, U Yax BO TEKOT Ha JaacHaTa

BPEIHOCTH HAa OJHOCOT HA MPOCEYHUTE TOMHUIITHU
CpeIHOMHEBHU KOHIeHTparmu 3a SO, U Yaj BO TEKOT
Ha magenata roauHa (Cpa). Bo Tabena 2 mamenn
Ce TMpeCMETaHWTe BPEIHOCTH HA OJHOCOT Ha
POCCUHUTE TOTUIITHA CPEITHOTHEBHH
kouteHTparmu co CO, m 4ag u TropHaTa BPEIHOCT
Ha 3araaysame (I'B3), omrocor Ha Cgg co ITB3 (3a Cog)
u PEIIaTUBHUOT yacn Ha BPECIHOCTUTE Ha
CpeNHOHEBHHUTE KOHIEHTparuu 3a S0, ¥ vam Haj

roguHa  (Cmax). Bo Tabema 2 mameHm ce I'B3.
IpeCMETaHUTE
Tabena 1. Pesyiraru o onpenenysamero Ha SO, 1 yaj (Bo pg-m'3)
Table 1. Results from the determination of SO, and smoke (in |Ag- m'3)
-SO2 ' HAO
roauHA
N c Con Cog N c Cos €8 Coa
MepHo Mecto 1 Conax o
1986/87 245 44 104 140 157 245 49 148 165 246
1987/88 320 24 46 76 129 320 24 61 82 124
1988/89 323 24 71 16 210 323 18 109 144 184
1989/50 343 38 97 248 963 343 19 50 83 159
1990/91 230 17 42 124 194 230 22 55 70 59
MepHo mecTo 2
1986/87 107 32 113 148 262 107 58 122 199 251
1987/88 325 16 23 52 92 325 22 66 82 128
198R/R9 346 20 68 130 269 346 34 82 134 201
1989/90 282 53 167 342 1084 282 42 138 187 222
1950/91 322 10 43 70 83 322 16 51 82 110
Tabena2. Criopenba Ha KoHueHTpatmuTe Ha SO, U Yajl CO TOPHKTE BPEIHOCTH Ha 3araayBabe (['B3)
Table 2. Comparison of the concentrations of SO, and smoke with high values of polution (HVP)
SO YA
rOauHA 2 Al
</I'B3 cga/l"BB Hap I'B3/% c¢i’'B3 C”IFBB Hap I'B3/%
Mepno MecTo 1
1986/87 088 - 1,40 57 0,98 1,32 82
1987/88 048 0,76 08 0,48 0,66 0,0
1988/89 0,48 1,05 28 0,36 1,15 4.0
1989/90 0,76 2,48 11,0 0,38 0,66 1,0
1950/91 0,18 0,70 0,0 0,32 0,65 0,0
MepHo MecTo 2
1986/87 0,64 1,48 6.5 1,16 1,59 20
1987/88 032 0,52 00 0,44 0,66 00
1988/89 0,40 1,30 43 0,68 1,07 32
1989/90 1,06 342 17,0 0,84 1,49 7,0
1990/91 0,34 1,34 2,5 0,40 0,56 0,0
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Pesynratute mamenn Bo Tabema 1
MOKa)KyBaaT JeKa [poceYHara TOZMIITHA
cpenmHoNmeBHA KoOHIeHTpanuja Ha S0, W yam BO
UCMUTYBAHUOT TMETTOAWIICH TMEPHOA, M HAa JIBETS
MEPHH MECTa, € O]

8o/ word

BpeaHocta Ha I'B3 (50 pg:m™®), ocen 3a MM-2
kaze wmwro Bo Texkor Ha 1989/90 rommHa
KoHIeHTpauujata Ha SO, m3uecysa 53 pg-m™ (Ci. 1.),
noneka Bo 1986/87 koHiieHTpaIpjaTa Ha Yaj U3HeCyBa
58 (ug-m™ (Cm. 2).
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Cu. 1. IIpoceyHy TOOUIIHU CPEAHOHEBHU KOHIIEHTpauu Ha SO,
Fig. 1. Average annually concentrations for SO,
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Cn. 2. IlpocevHH rOJMILIHYE CPETHOAHEBHHU KOHIIEHTPALIMK Ha Ya]|

Fig. 2. Average annually concentrations for smoke

On gpyra cTpaHa, ako Ce aHaJM3HpaaT
NPECMETaHNTE TIPOCEYHH TOMIIHA BUCOKH BPEITHOCTH,
JaJIeHH TIPEKY BpeIHOCTa Ha cog (Taberna 2), ce rimema
Hexa oBue Bpenrocty, u 3a SO, (Ci. 3), u 3a yan (C.
4), ce MHOl;y yecTo HaJ BpeaHoctute Ha I'B3 3a cgg
(100 pg-m™) 3a aBere mepHu MecTa. OBa ro

MOTBPAYyBaaT M BPEIAHOCTUTE HA MAaKCHMAJTHUTE
cpenuoaneBHn KourenTpanuu 3a S0, (Cir. 5) u yan
(Cn. 6.), xou Bo Hekom mepumoxu (1989/90) ja
HaJMUHYBaaT U BPEIHOCTA Ha KOHIICHTpAlMjara 3a
S0, 1 gag BO BO3MyXOT OofpeneHa 3a amapM on |
CTETICH.
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Ci1. 3. TIpecMeTaHu MPOCEYHH TOMIIHNA BUCOKU BPEIHOCTH (Cog) 32
SO,

Fig. 3. Average annually higher concentrations (Cgg) for SO,
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Ci1. 4. TIpecMeTaHu MPOCEYHH TOIUIIHKA BUCOKH BPEIHOCTH (Cgg) 32 Yajl
Fig. 4. Average annually higher concentrations (Cgg) for smoke
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Ci1. 5. MakcuMaitHy CpeIHOTHEBHH KOHIEHTparwH 3a SO,
Fig. 5. Maximal daily concentrations for SO,
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Cn1. 6. MakcuMasTHU Cpe/THOTHEBHH KOHIICHTPAIINH 32 Yaj]
Fig. 6. Maximal daily concentrations for smoke
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BucokuTe BpeqHOCTH Ha KOHIIEHTpAIUUTE
Ha SO, W YaJ Ha HCIMTYBAHHTE MEPHH MECTa Ce
OJIHECYBaaT, IJIaBHO, Ha 3MMCKHOT Tepuoia. Oma,
CEKaKo, Ce JIOJDKU Ha 3rOJIEMEHOTO COrOpyBarbe Ha
TEYHH W IBPCTH TOpPMBAa BO OBOj IEPHOJ, BO
WCIIMTYBAHOTO IMOIpayje. OBUE PE3YIITATH, IETYMHO
Ce BO COMJIACHOCT M CO PE3YJITATUTE 3a 3araJeHoCcTa
Ha BO3IyXOT BO Jpyro noapauje Ha CKorije, JaieHu o1
crpana Ha Tomoposcku (1987).

Pesynrature  om  OBHE  HCIIHTYBamba
MOKaXyBaaT Jieka € HEONXOIHO TMOTPeOHO 1a ce
Ipe3eMaT COOJIBETHH MEPKH 3a HaMaJlyBame Ha

KoHIeHTparwjaTa Ha SO, 1 yaz Bo Bo3myxoT Bo Ckorije,
KaKo IITO Ce Ha IpPHUMEp. MOCOOABETHO PEryJrpame
Ha co0o0pakajoT, KOPUCTEHE Ha TOpUBA CO HHUCKA
KOHIIEHTpaIMja Ha cyndyp, HoIo0pyBamke Ha ypeauTe
3a COTOpYyBame U JPYTO, a, CEKaKo, 1 00e30e1yBame
Ha COOJIBETHH CHCTEMH 3a OTcTpaHyBame Ha S0, u
9aj0T OJ OTIAZHUTE TacoBH OJ YpeIuTe 3a
coropyBam¢ Ha ropusa. Tpeda a ce HallOMEeHH U Toa
JieKa U MOCAWHHM MHIYCTPHCKU OOjeKTH BO TPaaoT
IPHIOHECYBAAT 3a OBA 3ara/lyBambe CO UCIYIITamke Ha
HEMPOYNCTEHH! OTIAIHU TaCOBH BO BO3IYXOT.
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Summary

The results from the determination of the pollution of the air with SO, and smoke in the north part of
the city of Skopje in the five years period from the 1986/87 to 1990/91, are given. The results from two
measuring stations show that the average annually value of the daily concentration of S0, and smoke are,
mosly, below the maximum value of the pollution (50 pg-m’ ®50,). In the other hand, the Cog Values show that,
for the higher values, results are over than maximum value of the pollution (100 pg-m™).
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