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ª6/$ ɀ INTRODUCTION 
 

6ÜĿÅÎï ËÏÌÅÇÙÎñȟ ÖÜĿÅÎþ ËÏÌÅÇÏÖïȟ 

3ÔÁÌÏ ÓÅ ÊÉĿ ÔÒÁÄÉÃþȟ ĿÅ ÓÅ Ö ÐÏÄÚÉÍÎþÃÈ ÍñÓþÃþÃÈ ËÏÎÜ 6ĻÒÏéÎþ ËÏÎÆÅÒÅÎÃÅ IÅÓËï 
ÁÅÒÏÓÏÌÏÖï ÓÐÏÌÅéÎÏÓÔÉȢ ,ÅÔÏÓ ÓÅ ËÏÎÜ ÊÉĿ ÐÁÔÎÜÃÔĻ ÒÏéÎþËȟ ÄþËÙ ÉÎÉÃÉÁÔÉÖñ ÎÁĤÉÃÈ 
ÍÏÒÁÖÓËĻÃÈ ËÏÌÅÇĳ ÔÅÎÔÏËÒÜÔ ÖÅ 6ÁÌÔÉÃþÃÈȢ ,ÅÔÏĤÎþ ÒÏéÎþË ÓÅ ÏÄ ÔÏÈÏ ÌÏĐÓËïÈÏ ÐĠÅÃÅ ÊÅÎ 
ÂÕÄÅ ÔÒÏÃÈÕ ÌÉĤÉÔȢ $ÌÏÕÈÏÌÅÔĻ ÐĠÅÄÓÅÄÁ Á ÚÁËÌÁÄÁÔÅÌ ÓÐÏÌÅéÎÏÓÔÉ *ÉĠþ 3ÍÏÌþË ÓÅ ÌÏÎÉ 
ÒÏÚÈÏÄÌ ÚÎÏÖÕ ÎÁ ÐÏÓÔ ÐĠÅÄÓÅÄÙ ÎÅËÁÎÄÉÄÏÖÁÔ Á Ö ÚÉÍÎþÃÈ ÖÏÌÂÜÃÈ ÂÙÌ ÚÖÏÌÅÎ ÎÏÖĻ 
ÖĻÂÏÒ ÓÐÏÌÅéÎÏÓÔÉȢ .Á ÕÓÔÁÖÕÊþÃþ ÓÃÈĳÚÉ ÖĻÂÏÒÕȟ ËÏÎÁÎï Ö 0ÒÁÚÅȟ ÓÉ ÖĻÂÏÒ ÚÖÏÌÉÌ ÔÏÔÏ 
ÒÏÚÌÏĿÅÎþ ÐÒÜÃÅ ɉÂÅÚ ÔÉÔÕÌĳɊȡ 

0ĠÅÄÓÅÄÁȡ 6ÌÁÄÉÍþÒ ¼ÄþÍÁÌ 

-þÓÔÏÐĠÅÄÓÅÄÁȡ :ÂÙÎñË 6ÅéÅĠÁ 

6ñÄÅÃËĻ ÔÁÊÅÍÎþËȡ *ÁÎ (ÏÖÏÒËÁ 

(ÏÓÐÏÄÜĠȡ *ÁËÕÂ /ÎÄÒÜéÅË 

2ÅÖÉÚÏĠÉȡ 0ÁÖÅÌ -ÉËÕĤËÁȟ *ÁÒÏÓÌÁÖ 3ÃÈ×ÁÒÚ 

0ÏËÌÁÄÎþËȡ 0ÁÖÅÌ -ÏÒÁÖÅÃ ɉËÏÏÐÔÏÖÜÎɊ 

2ÜÄ ÂÙÃÈ ÃÈÔñÌ ÔþÍÔÏ ÐÏÄñËÏÖÁÔ *ÉĠþÍÕ 3ÍÏÌþËÏÖÉ ÚÁ ÊÅÈÏ ÄÌÏÕÈÏÌÅÔÏÕ ÐÒÜÃÉ ÖÅ ÐÒÏÓÐñÃÈ 
IÅÓËï ÁÅÒÏÓÏÌÏÖï ÓÐÏÌÅéÎÏÓÔÉ ÄÏÍÁ É Ö ÚÁÈÒÁÎÉéþȢ 2ÜÄ ÂÙÃÈ ÔÁËï ÐÏÄñËÏÖÁÌ éÌÅÎĳÍ 
ÍÉÎÕÌïÈÏ ÖĻÂÏÒÕ ÚÁ ÊÅÊÉÃÈ ÐÒÜÃÉȟ Á éÜÓÔÉ Ú ÎÉÃÈ É ÚÁ ÏÃÈÏÔÕ ÚÎÏÖÕ ËÁÎÄÉÄÏÖÁÔȢ 2ÜÄ ÂÙÃÈ 
ÐÏÄñËÏÖÁÌ ÔÁËï ÖÜÍ ÖĤÅÍ ÚÁ ĭéÁÓÔ ÖÅ ÖÏÌÂÜÃÈ ÎÏÖïÈÏ ÖĻÂÏÒÕȟ Á ÁËÔÉÖÎþ ĭéÁst jak na 
ËÏÎÆÅÒÅÎÃþÃÈ ÐÏĠÜÄÁÎĻÃÈ ÓÐÏÌÅéÎÏÓÔþȟ ÔÁË ÎÁ ĠÁÄñ ÄÁÌĤþÃÈ ËÏÎÆÅÒÅÎÃþȟ ×ÏÒËÓÈÏÐĳ Á 
ÄÁÌĤþÃÈ ÁËÃþȟ ÓÐÏÊÅÎĻÃÈ Ó ÁÅÒÏÓÏÌÏÖÏÕ ÔïÍÁÔÉËÏÕȟ ËÄÅ ÊÁËÏ éÌÅÎÏÖï ÔÕÔÏ ÓÐÏÌÅéÎÏÓÔȟ ÂÙĩ 
ÎÅÐĠþÍÏȟ ÒÅÐÒÅÚÅÎÔÕÊÅÔÅȢ IÌÅÎĳÍ ÖĻÂÏÒÕ ÄñËÕÊÉ ÚÁ ÄĳÖñÒÕȟ ËÔÅÒÏÕ ÊÓÔÅ ÖÅ ÍÎÅȟ Êako 
ÎÏÖïÈÏ ÐĠÅÄÓÅÄÕȟ ÖÌÏĿÉÌÉȢ 

4ÁËï ÂÙÃÈ ÃÈÔñÌ ÐÏÄñËÏÖÁÔ É ÎÁĤÅÍÕ ÖñÒÎïÍÕ ÓÐÏÎÚÏÒÏÖÉȟ ÆÉÒÍñ %#- %#/ -ÏÎÉÔÏÒÉÎÇȟ 
spol s.r.o. 

6Å ÃÈÖþÌÉȟ ËÄÙ ÐþĤÉ ÔÅÎÔÏ ĭÖÏÄÎþËȟ ÊÅ ÎÁ ËÏÎÆÅÒÅÎÃÉ ÚÁÒÅÇÉÓÔÒÏÖÜÎÏ ςψ ÐĠþÓÐñÖËĳȢ 
Vzhledem k ÖÁĤÅÍÕ ÎÁÒĳÓÔÁÊþÃþÍÕ ÚÜÊÍÕ Ï ÁËÔÉÖÎþ ĭéÁÓÔ ÎÁ ËÏÎÆÅÒÅÎÃÉ Á ÓÎÁÚÅ ÓËÏÎéÉÔ 
v ÐÜÔÅË ËÏÌÅÍ ÐÏÌÅÄÎÅ ÂÙÌÏ ÒÏÚÈÏÄÎÕÔÏ Ï ÚËÒÜÃÅÎþ éÁÓÕ ÊÅÄÎÏÔÌÉÖĻÃÈ ÐÒÅÚÅÎÔÁÃþ 
z ÄĠþÖñÊĤþÃÈ ςπ ÎÁ ρυ ÍÉÎÕÔ ÖéÅÔÎñ ÄÏÔÁÚĳȢ +ÒÏÍñ ÂñĿÎïÈÏ ÏÄÂÏÒÎïÈÏ ÐÒÏÇÒÁÍÕ 
ËÏÎÆÅÒÅÎÃÅ ÊÓÅÍ ÓÉ ÔÅÎÔÏËÒÜÔ ÄÏÖÏÌÉÌ ÚÁĠÁÄÉÔ É ËÒÜÔËÏÕ éÌÅÎÓËÏÕ ÓÃÈĳÚÉȟ ÐĠÉ ËÔÅÒï ÖÜÍ 
ÂÕÄÅ ÐĠÅÄÓÔÁÖÅÎ ÎÏÖĻ ÖĻÂÏÒ Á ÊÅÈÏ ÒÜÍÃÏÖï ÐÌÜÎÙ ÄÏ ÂÕÄÏÕÃÎÁȢ 

4ñĤþÍ ÓÅ ÎÁ ÓÅÔËÜÎþ Ó ÖÜÍÉ ÖÅ 6ÁÌÔÉÃþÃÈ J 

 

V Praze dne 15.10.2014      6ÌÁÄÉÍþÒ ¼ÄþÍÁÌ 

         0ĠÅÄÓÅÄÁ I!3 
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/2'!.)#+O 3,/5I%.).9 V PM1 AEROSOLU V -,!$O "/,%3,!6) 2013 A 
OSTRAVQ ςπρτ 6 :)-.^- /"$/"^ 

 
+ÁÍÉÌ +~°-!,ȟ 0ÁÖÅÌ -)+5£+!ȟ :ÂÙÎñË 6%I%~! 

 
ªÓÔÁÖ ÁÎÁÌÙÔÉÃËï ÃÈÅÍÉÅȟ !ËÁÄÅÍÉÅ ÖñÄ IÅÓËï ÒÅÐÕÂÌÉËÙȟ ÖȢÖȢÉȢȟ 6ÅÖÅĠþ ωχȟ φπς ππ "ÒÎÏ, 

krumal@iach.cz 
 

+ÌþéÏÖÜ slova: ÁÔÍÏÓÆïÒÉÃËĻ ÁÅÒÏÓÏÌȟ 0-ρȟ ÏÒÇÁÎÉÃËï ÍÁÒËÅÒÙ 
 
 

SUMMARY 
 

In this work the organic compounds and organic markers used for the identification 
of sources of aerosols were measured. Monosaccharide anhydrides and resin acids 
(emissions from biomass combustion) and polyaromatic hydrocarbons (emissions from 
traffic and incomplete combustion) were observed especially. Hopanes, steranes (traffic, 
coal combustion) and alkanes were next groups of analysed organic compounds. 
Markers were studied in the size fraction PM1 because this fraction of aerosols is the 
most harmful to human health. 
!ÅÒÏÓÏÌÓ ×ÅÒÅ ÓÁÍÐÌÅÄ ÉÎ ×ÉÎÔÅÒ ÓÅÁÓÏÎ ÉÎ ÔÈÅ ÃÉÔÙ -ÌÁÄÜ "ÏÌÅÓÌÁÖ ÉÎ ςπρσ and 

Ostrava in 2014. Monosaccharide anhydrides and resin acids were the most abundant 
organic compounds which resulted from combustion of biomass. 

 
 

ª6/$ 
 

6 ÁÔÍÏÓÆïĠÅ ÓÅ ÎÁÃÈÜÚþ ÍÎÏÈÏ ÏÒÇÁÎÉÃËĻÃÈ ÓÌÏÕéÅÎÉÎ ÖÜÚÁÎĻÃÈ ÎÁ ÁÅÒÏÓÏÌÏÖï 
éÜÓÔÉÃÅȟ ËÔÅÒï ÊÓÏÕ ÐÒÏÄÕËÏÖÜÎÙ ÎÅÊÒĳÚÎñÊĤþÍÉ ÚÄÒÏÊÉȡ ÐÒÉÍÜÒÎþ ɉÐĠþÒÏÄÎþȟ ÁÎÔÒÏÐÏÇÅÎÎþɊ 
Á ÓÅËÕÎÄÜÒÎþ ɉÒÅÁËÃÅ Ö ÁÔÍÏÓÆïĠÅɊȢ !ÎÔÒÏÐÏÇÅÎÎþÍÉ ÚÄÒÏÊÉ ÁÅÒÏÓÏÌÕ ÊÓÏÕ ÎÁÐĠȢ ÓÐÁÌÏÖÜÎþ 
ÒÏÐÙȟ ÐÌÙÎÕȟ ÆÏÓÉÌÎþÃÈ ÐÁÌÉÖȟ ÄĠÅÖÁ ÎÅÂÏ ÏÄÐÁÄĳȟ ÄÜÌÅ ÁÕÔÏÍÏÂÉÌÏÖÜ ÄÏÐÒÁÖÁȟ ÐÒĳÍÙÓÌȟ 
ÓËÌÜÄËÙ ÏÄÐÁÄĳ Á ÄÁÌĤþ ɉ+ĠĳÍÁÌ Á ËÏÌȢȟ ςπρςɊȢ !ÔÍÏÓÆïÒÉÃËï ÁÅÒÏÓÏÌÙ ÐĳÓÏÂþ ĤËÏÄÌÉÖñ 
ÔÁËï ÎÁ ÌÉÄÓËï ÚÄÒÁÖþȢ $ÌÏÕÈÏÄÏÂÜ ÅØÐÏÚÉÃÅ ÖÙÓÏËĻÃÈ ËÏÎÃÅÎÔÒÁÃþ ÁÔÍÏÓÆïÒÉÃËïÈÏ 
ÁÅÒÏÓÏÌÕ ÓÅ ÐÒÏÊÅÖÕÊÅ ÚÖĻĤÅÎþÍ ĭÍÒÔÎÏÓÔÉȟ ÐÏéÔÕ ÎÜÄÏÒÏÖĻÃÈ ÏÎÅÍÏÃÎñÎþ ÐÌÉÃ Á 
ËÁÒÄÉÏÖÁÓËÕÌÜÒÎþÃÈ ÏÎÅÍÏÃÎñÎþ ɉ"ÒÕÎÅËÒÅÅÆ Á (ÏÌÇÁÔÅȟ ςππςɊȢ £ËÏÄÌÉÖÏÓÔ 
ÁÔÍÏÓÆïÒÉÃËĻÃÈ ÁÅÒÏÓÏÌĳ ÎÁ ÌÉÄÓËï ÚÄÒÁÖþ ÊÅ ÄÜÎÁ ÎÅÊÅÎ ÖÅÌÉËÏÓÔþ ÊÅÊÉÃÈ éÜÓÔÉÃȟ ÁÌÅ É ÊÅÊÉÃÈ 
ÃÈÅÍÉÃËĻÍ ÓÌÏĿÅÎþÍ ɉ+ĠĳÍÁÌ Á ËÏÌȢȟ ςπρςɊȢ 
"ÙÌÏ ÓÌÅÄÏÖÜÎÏ ÃÈÅÍÉÃËï ÓÌÏĿÅÎþ ÆÒÁËÃÅ 0-ρ Ö -ÌÁÄï "ÏÌÅÓÌÁÖÉ a v /ÓÔÒÁÖñ se 

ÚÁÍñĠÅÎþÍ ÎÁ ÁÎÁÌĻÚÕ ÍÏÌÅËÕÌÏÖĻÃÈ ÍÁÒËÅÒĳȟ ËÔÅÒï ÓÅ ÖÙÕĿþÖÁÊþ ÐÒÏ ÉÄÅÎÔÉÆÉËÁÃÉ 
ÅÍÉÓÎþÃÈ ÚÄÒÏÊĳ ÁÅÒÏÓÏÌĳȢ 

 
 

%80%2)-%.4<,.^ I<34 
 

/ÒÇÁÎÉÃËï ÓÌÏÕéÅÎÉÎÙ ÂÙÌÙ ÁÎÁÌÙÚÏÖÜÎÙ Ö ÍñÓÔÓËïÍ ÁÅÒÏÓÏÌÕ Ö -ÌÁÄï Boleslavi (15. 
2. ɀ ςψȢ ςȢ ςπρσɊ Á Ö /ÓÔÒÁÖñ ɉφȢ ςȢ ɀ φȢ σȢ ςπρτɊ ÖÅ ÆÒÁËÃÉ 0-ρȢ 0-ρ ÁÅÒÏÓÏÌ ÂÙÌ ÏÄÅÂþÒÜÎ 
ÐÏÍÏÃþ ÖÅÌËÏÏÂÊÅÍÏÖïÈÏ ÖÚÏÒËÏÖÁéÅ $(!-ψπ ɉ$ÉÇÉÔÅÌɊ ÎÁ ËĠÅÍÅÎÎï ÆÉÌÔÒÙ Ï ÐÒĳÍñÒÕ 
ρυπ ÍÍ ɉÐÒĳÔÏË ÖÚÄÕÃÈÕ σπ Í3.h-1). 
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&ÉÌÔÒÙ ÂÙÌÙ ÒÏÚÓÔĠþÈÜÎÙ ÎÁ ς éÜÓÔÉȢ 0ÒÖÎþ éÜÓÔ ÂÙÌÁ ÐÏÕĿÉÔÁ ÐÒÏ ÓÐÏÌÅéÎÏÕ ÅØÔÒÁËÃÉ 
ÁÎÈÙÄÒÉÄĳ ÍÏÎÏÓÁÃÈÁÒÉÄĳȟ ÐÒÙÓËÙĠÉéÎĻÃÈ ËÙÓÅÌÉÎȟ ÍÏÎÏÓÁÃÈÁÒÉÄĳȟ ÄÉÓÁÃÈÁÒÉÄĳ Á 
ÁÌÄÉÔÏÌĳ ɉÃÕËÅÒÎĻÃÈ ÁÌËÏÈÏÌĳɊ ÐÏÍÏÃþ ÓÍñÓÉ ÄÉÃÈÌÏÒÍÅÔÈÁÎȾÍÅÔÈÁÎÏÌ ɉρȡρ ÖȾÖɊ Ö 
ÕÌÔÒÁÚÖÕËÏÖï ÖÏÄÎþ ÌÜÚÎÉȢ %ØÔÒÁËÔÙ ÂÙÌÙ ÏÄÐÁĠÅÎÙ ÐÏÄ ÐÒÏÕÄÅÍ ÄÕÓþËÕ ÄÏ ÓÕÃÈÁ Á 
ÄÅÒÉÖÁÔÉÚÏÖÜÎÙ ÓÍñÓþ MSTFA + 1% TMCS (N-methyl-N-trimethylsilyltrifluoroacetamid + 
ρϷ ÔÒÉÍÅÔÈÙÌÃÈÌÏÒÏÓÉÌÁÎɊ ÏÂÓÁÈÕÊþÃþ ÐÙÒÉÄÉÎȢ 4ÁËÔÏ ÄÅÒÉÖÁÔÉÚÏÖÁÎï ÖÚÏÒËÙ ÂÙÌÙ ÏÄÐÁĠÅÎÙ 
ÄÏ ÓÕÃÈÁȟ ÒÏÚÐÕĤÔñÎÙ Ö ÈÅØÁÎÕ Á ÁÎÁÌÙÚÏÖÜÎÙ ÐÏÍÏÃþ '#-MS. VÅ ÄÒÕÈï éÜÓÔÉ ÂÙÌÙ 
ÁÎÁÌÙÚÏÖÜÎÙ ÁÌËÁÎÙȟ ÈÏÐÁÎÙȟ ÓÔÅÒÁÎÙ Á ÐÏÌÙÃÙËÌÉÃËï ÁÒÏÍÁÔÉÃËï ÕÈÌÏÖÏÄþËÙ ɉ0!5ɊȢ 
%ØÔÒÁËÃÅ ÐÒÏÂþÈÁÌÙ ÓÍñÓþ ÈÅØÁÎȾÄÉÃÈÌÏÒÍÅÔÈÁÎ ɉρȡρ ÖȾÖɊȢ %ØÔÒÁËÔÙ ÂÙÌÙ ÆÒÁËÃÉÏÎÏÖÜÎÙ 
ÎÁ ËÏÌÏÎñ ÓÅ ÓÉÌÉËÁÇÅÌÅÍ ÄÏ ÄÖÏÕ ÆÒÁËÃþȢ (ÅØÁÎÏÖÜ ÆÒÁËÃÅ ÏÂÓÁÈÏÖÁÌÁ ÁÌËÁÎy, hopany a 
ÓÔÅÒÁÎÙ Á ÈÅØÁÎȾÄÉÃÈÌÏÒÍÅÔÈÁÎÏÖÜ ÆÒÁËÃÅ ÏÂÓÁÈÏÖÁÌÁ 0!5Ȣ 0Ï ÚËÏÎÃÅÎÔÒÏÖÜÎþ ÆÒÁËÃþ 
ÎÜÓÌÅÄÏÖÁÌÁ ÁÎÁÌĻÚÁ ÐÏÍÏÃþ '#-MS. 

 
 

6¸3,%$+9 A DISKUSE 
 

(ÍÏÔÎÏÓÔÎþ ËÏÎÃÅÎÔÒÁÃÅ 0-ρ Ö -ÌÁÄï "ÏÌÅÓÌÁÖÉ ÓÅ ÐÏÈÙÂÏÖÁÌÙ ÍÅÚÉ ρρ ɀ 45 АÇȢÍ-3 
(Obr. 1 a 2) a v /ÓÔÒÁÖñ ρσ ɀ 56 АÇȢÍ-3 (Obr. 3 a 4ɊȢ .ÅÊÖÙĤĤþ ËÏÎÃÅÎÔÒÁÃÅ ÂÙÌÙ ÎÁÌÅÚÅÎÙ 
ÐÒÏ ÁÎÈÙÄÒÉÄÙ ÍÏÎÏÓÁÃÈÁÒÉÄĳ Á ÐÒÙÓËÙĠÉéÎï ËÙÓÅÌÉÎÙȟ ÃÏĿ ÓÏÕÖÉÓþ Ó ÖÙĤĤþÍ ÓÐÁÌÏÖÜÎþÍ 
ÂÉÏÍÁÓÙ ɉÄĠÅÖÁɊ Ö ÚÉÍÎþÍ ÏÂÄÏÂþȢ %ÍÉÓÎþÍ ÚÄÒÏÊÅÍ 0!5 ÍĳĿÅ ÂĻÔ ÓÐÁÌÏÖÜÎþ 
ÊÁËïÈÏËÏÌÉÖ ÏÒÇÁÎÉÃËïÈÏ ÍÁÔÅÒÉÜÌÕ ɉÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙȟ ÆÏÓÉÌÎþÃÈ ÐÁÌÉÖȟ ÏÄÐÁÄĳȟ ÅÍÉÓÅ Ú 
ÁÕÔÏÍÏÂÉÌÏÖï ÄÏÐÒÁÖÙ Á ÐÒĳÍÙÓÌÕ Á ÄÁÌĤþɊȢ -ÅÚÉ ÏÒÇÁÎÉÃËï ÍÁÒËÅÒÙ ÄÏÐÒÁÖÙ Á ÓÐÁÌÏÖÜÎþ 
ÕÈÌþ ÐÁÔĠþ ÈÏÐÁÎÙ Á ÓÔÅÒÁÎÙȢ 3ÔÅÒÁÎÙ ÓÅ ÄÏ ÏÖÚÄÕĤþ ÅÍÉÔÕÊþ ÐÏÕÚÅ Ú ÍÏÔÏÒÏÖĻÃÈ ÏÌÅÊĳȟ 
ÚÁÔþÍÃÏ ÈÏÐÁÎÙ Ú ÄÏÐÒÁÖÙ ɉÍÏÔÏÒÏÖï ÏÌÅÊÅɊ Á ÚÅ ÓÐÁÌÏÖÜÎþ ÕÈÌþȢ 0ÒÏ ÉÄÅÎÔÉÆÉËÁÃÉ 
ÓÐÁÌÏÖÜÎþ ÒĳÚÎĻÃÈ ÔÙÐĳ ÕÈÌþ ÓÅ ÕĿþÖÁÊþ ÄÉÁÇÎÏÓÔÉÃËï ÐÏÍñÒÙ 2- a S- ÉÓÏÍÅÒĳ 
ρχɻɉ(Ɋȟςρɼɉ(Ɋ-ÈÏÍÏÈÏÐÁÎÕȢ %ÍÉÓÎþ ÚÄÒÏÊÅ ÍĳĿÅÍÅ ÏÄ ÓÅÂÅ ÒÏÚÌÉĤÉÔ ÔÁËï ÐÏÍÏÃþ 
ÄÉÁÇÎÏÓÔÉÃËĻÃÈ ÐÏÍñÒĳ 0!5ȟ ÁÖĤÁË ÊÅÊÉÃÈ ÖÙÕĿÉÔþ ÊÅ ÐÒÏÂÌÅÍÁÔÉÃËïȟ ÐÒÏÔÏĿÅ ÈÏÄÎÏÔÙ 
ÔñÃÈÔÏ ÐÏÍñÒĳ ÓÅ ÖÚÜÊÅÍÎñ ÐĠÅËÒĻÖÁÊþȢ $ÁÌĤþ ÎÅÖĻÈÏÄÏÕ ÐÏÕĿÉÔþ ÄÉÁÇÎÏÓÔÉÃËĻÃÈ ÐÏÍñÒĳ 
ÊÅ ÒÅÁËÔÉÖÉÔÁ 0!5 Ö ÁÔÍÏÓÆïĠÅ Ö ÐĠþÔÏÍÎÏÓÔÉ ./2, O3 Á /( ÒÁÄÉËÜÌĳ ɉ+ĠĳÍÁÌ Á ËÏÌȢȟ ςπρπȠ 
+ĠĳÍÁÌ Á ËÏÌȟ ςπρςȠ +ĠĳÍÁÌ Á ËÏÌȟ ςπρσɊȢ 
  

 
 
Obr. 1: (ÍÏÔÎÏÓÔÎþ koncentrace PM1 Ö -ÌÁÄï "ÏÌÅÓÌÁÖÉ (15. 2. ɀ 28. 2. 2013). 
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Obr. 2: 3ÕÍÁ ÈÍÏÔÎÏÓÔÎþÃÈ ËÏÎÃÅÎÔÒÁÃþ ÁÎÁÌÙÚÏÖÁÎĻÃÈ ÏÒÇÁÎÉÃËĻÃÈ ÓÌÏÕéÅÎÉÎ ÂñÈÅÍ 
ÊÅÄÎÏÔÌÉÖĻÃÈ ÄÎþ ɉρυȢ ςȢ ɀ 28. 2. 2013Ɋ Ö ÁÅÒÏÓÏÌÏÖï ÆÒÁËÃÉ 0-ρ Ö -ÌÁÄï "ÏÌÅÓÌÁÖÉȢ 
 
 

 
 
Obr. 3: (ÍÏÔÎÏÓÔÎþ ËÏÎÃÅÎÔrace PM1 v /ÓÔÒÁÖñ (6. 2. ɀ 6. 3. 2014). 
 



14 

 
 
Obr. 4: 3ÕÍÁ ÈÍÏÔÎÏÓÔÎþÃÈ ËÏÎÃÅÎÔÒÁÃþ ÁÎÁÌÙÚÏÖÁÎĻÃÈ ÏÒÇÁÎÉÃËĻÃÈ ÓÌÏÕéÅÎÉÎ ÂñÈÅÍ 
ÊÅÄÎÏÔÌÉÖĻÃÈ ÄÎþ ɉ6. 2. ɀ 6. 3. 2014Ɋ Ö ÁÅÒÏÓÏÌÏÖï ÆÒÁËÃÉ 0-ρ Ö /ÓÔÒÁÖñ. 
 
 

:<6Q2 
 
3ÌÅÄÏÖÁÎï ÏÒÇÁÎÉÃËï ÍÁÒËÅÒÙ ÐÏÃÈÜÚÅÊþ ÚÅ ÓÐÁÌÏÖÜÎþ ÏÒÇÁÎÉÃËïÈÏ ÍÁÔÅÒÉÜÌÕ ɉÂÉÏÍÁÓÁȟ 
ÆÏÓÉÌÎþ ÐÁÌÉÖÁɊ Á ËÏÒÅÌÕÊþ Ó ÈÍÏÔÎÏÓÔÎþÍÉ ËÏÎÃÅÎÔÒÁÃÅÍÉ 0-ρȢ .ÅÊÖÙĤĤþ ËÏÎÃÅÎÔÒÁÃÅ ÂÙÌÙ 
ÎÁÌÅÚÅÎÙ ÐÒÏ ÁÎÈÙÄÒÉÄÙ ÍÏÎÏÓÁÃÈÁÒÉÄĳ Á ÐÒÙÓËÙĠÉéÎï ËÙÓÅÌÉÎÙȟ ËÔÅÒï ÐÏÃÈÜÚÅÊþ ÚÅ 
ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙȢ $ÁÌĤþÍÉ ÉÄÅÎÔÉÆÉËÏÖÁÎĻÍÉ ÅÍÉÓÎþÍÉ ÚÄroji byla doprava (hopany, 
ÓÔÅÒÁÎÙȟ ÁÌËÁÎÙ Á 0!5Ɋ Á ÓÐÁÌÏÖÜÎþ ÕÈÌþ ɉÈÏÐÁÎÙȟ 0!5ɊȢ 

 
0/$Q+/6<.^ 

 
4ÁÔÏ ÐÒÜÃÅ ÂÙÌÁ ÐÏÄÐÏÒÏÖÜÎÁ 'ÒÁÎÔÏÖÏÕ ÁÇÅÎÔÕÒÏÕ IÅÓËï ÒÅÐÕÂÌÉËÙ 0υπσȾρςȾ'ρτχ 

Á ÖĻÚËÕÍÎĻÍ ÚÜÍñÒÅÍ ªÓÔÁÖÕ ÁÎÁÌÙÔÉÃËï ÃÈÅÍÉÅ !6 I2ȟ ÖȢ v. i., RVO:68081715. 
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IDENTIFIKACE :$2/*° *%-.O(/ (PM0,15-1,15)  A HRUBO(/ AEROSOLU V -,!$O 

BOLESLAVI V :)-Q 2013  
 
0ÅÔÒÁ 0/+/2.<1, Jan HOVORKA1ȟ 0ÁÖÅÌ -)+5£+!2ȟ +ÁÍÉÌ +~°-!,2ȟ -ÁÒÔÉÎÁ 0^£/6<1 

 
1ªÓÔÁÖ ÐÒÏ ĿÉÖÏÔÎþ ÐÒÏÓÔĠÅÄþȟ 0ĠþÒÏÄÏÖñÄÅÃËÜ ÆÁËÕÌÔÁ 5+ Ö 0ÒÁÚÅȟ ÐÏËÏÒÎÁ@natur.cuni.cz 

2 ªÓÔÁÖ ÁÎÁÌÙÔÉÃËï ÃÈÅÍÉÅ !6 I2ȟ ÖȢÖȢÉȢȟ "ÒÎÏ 
 

 
+ÌþéÏÖÜ ÓÌÏÖÁȡ ÈÒÕÂĻ Á ÊÅÍÎĻ ÁÅÒÏÓÏÌȟ 0ÏÓÉÔÉÖÅ -ÁÔÒÉØ &ÁÃÔÏÒÉÚÁÔÉÏÎȟ ÈÏÄÉÎÏÖï 

ËÏÎÃÅÎÔÒÁÃÅ ÐÒÖËĳȟ σ$25-ȟ ÏÒÇÁÎÉÃËï ÍÁÒËÅÒÙ ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙ Á ÈÎñÄïÈÏ ÕÈÌþ 
 

SUMMARY 
 

The bilinear receptor model Positive Matrix Factorization ɀ PMF was used to apportion 
sources of fine (PM0.15 ɀ 1.15) and coarse (PM1.15 ɀ 10) aerosol in residential district of 
-ÌÁÄÜ "ÏÌÅÓÌÁÖȢ 4ÈÅ 0-& ÁÎÁÌÙÚÅÄ ÄÁÔÁÍÁÔÒÉØ ÏÆ hourly values of mass and aerosol 
elemental composition for 27 elements for fine and coarse aerosol and OC/EC for fine 
aerosol. The sampling campaign was conducted from 14th to 27th February 2013 at a 
single site. Also, the parallel small-scale network measurement of PM10 was conducted 
and assured representativeness of the datasets recorded at the site. The PMF was 
optimized for four factors for fine and three for coarse aerosol. They were: combustion 
of biomass (49 %) and fossil fuels (34 %), traffic (16 %) and industry (1 %) for fine 
aerosol and combustion of biomass and coal (80 %), road dust resuspension (14 %) and 
abrasion (6 %) for coarse aerosol. Nevertheless, high correlation between temporal 
variation of combustion sources and concentrations of levoglucosan, mannosan and 
picene, tracers of biomass/coal combustion, confirmed source apportionment of fine 
aerosol particles. 
 

ª6/$ 
 

:ÈÏÒĤÅÎþ ËÖÁÌÉÔÙ ÏÖÚÄÕĤþ ÚÐĳÓÏÂÅÎï ÐĠÅÄÅÖĤþÍ ÁÔÍÏÓÆïÒÉÃËĻÍ ÁÅÒÏÓÏÌÅÍ ÊÅ 
ÃÅÌÏÓÖñÔÏÖĻ ÐÒÏÂÌïÍ ÍñÓÔ Ö ÂÌþÚËÏÓÔÉ ÐÒĳÍÙÓÌÏÖĻÃÈ ÏÂÌÁÓÔþ ɉ3ÕÎ Á ËÏÌȢȟ ςππτȠ +ÁÒÁÒ Á 
Gupta, 2006; Querol a kol., 2007; Vechi a kol., 2008; Juda-2ÅÚÌÅÒ Á ËÏÌȢȟ ςπρρɊȢ 3ÅÖÅÒÎþ 
ÓþÄÌÉĤÔñ Ö -ÌÁÄï "ÏÌÅÓÌÁÖÉȟ ÓÉÔÕÏÖÁÎï Ö ÂÅÚÐÒÏÓÔĠÅÄÎþ ÂÌþÚËÏÓÔÉ ÁÕÔÏÍÏÂÉÌÏÖïÈÏ ÚÜÖÏÄÕ 
£ËÏÄÁ !ÕÔÏ ÁȢ ÓȢȟ ÊÅ ÎÅÊÏÓþÄÌÅÎñÊĤþ ÏÂÌÁÓÔþ ÍñÓÔÁ ɉÐÏéÅÔ ÏÂÙÖÁÔÅÌ ρω πππ Ú ÃÅÌËÏÖïÈÏ ÐÏéÔÕ 
45 000). Mezi lety 2008 ɀ ςπρσ ÄÏĤÌÏ Ë ÐĠÅËÒÏéÅÎþ ςτ ÈÏÄÉÎÏÖĻÃÈ ÌÉÍÉÔĳ ÐÒÏ 0-10 
ÓÔÁÎÏÖÅÎï ÓÍñÒÎÉÃþ %5 ςππψȾυπȾ#% ÄÖÁËÒÜÔȟ Á ττ ÒÅÓÐÅËÔÉÖÅ υυ ËÒÜÔ Ö ÌÅÔÅÃÈ ςπρπ Á 
ςπρρ ɉI(-ªȟ ςπρςɊȢ 6ÙÐÒÁÃÏÖÜÎþ ĭéÉÎÎï ÓÔÒÁÔÅÇÉÅ ËÏÎÔÒÏÌÙ ÅÍÉÓþ ÓÕÓÐÅÎÄÏÖÁÎĻÃÈ 
éÜÓÔÉÃÅ 0-X ÚÜÖÉÓþ ÎÁ ÚÎÁÌÏÓÔÉ ÐĠþÓÐñÖËÕ ÊÅÄÎÏÔÌÉÖĻÃÈ ÚÄÒÏÊĳ Ë ÃÅÌËÏÖĻÍ ËÏÎÃÅÎÔÒÁÃþÍ 
PMX (Taiwo a kol., 2πρτɊȢ 0ÒÏÔÏ ÓÅ ÒÅÃÅÐÔÏÒÏÖïÈÏ ÍÏÄÅÌÏÖÜÎþ ÊÅÖþ ÊÁËÏ ÖÈÏÄÎĻ ÎÜÓÔÒÏÊ Ë 
ÉÄÅÎÔÉÆÉËÁÃÉ Á ËÖÁÎÔÉÆÉËÁÃÉ ÚÄÒÏÊĳ ÅÍÉÓþ ÐĠÉÓÐþÖÁÊþÃþÃÈ Ë ĭÒÏÖÎÉ ÚÎÅéÉĤÔñÎþ ÏÖÚÄÕĤþ 
ɉ7ÁÔÓÏÎ Á ËÏÌȢȟ ςππςȠ 6ÉÁÎÁ Á ËÏÌȢȟ ςππψȠ "ÅÌÉÓ Á ËÏÌȢȟ ςπρσɊȢ 0ÒÏ ÐÒÅÃÉÚÎþ ÉÄÅÎÔÉÆÉËÁÃÉ 
ÚÄÒÏÊĳ ÊÅ ÂÅÚÐÏÄÍþÎÅéÎĻ ÏÄÂñÒ ÖÅÌÉËÏÓÔÎñ ÓÅÇÒÅÇÏÖÁÎïÈÏ ÁÅÒÏÓÏÌÕ Ó ÖÙÓÏËĻÍ éÁÓÏÖĻÍ 
ÒÏÚÌÉĤÅÎþÍ ɉ:ÈÏÕ Á ËÏÌȢȟ ςππτȠ /ÇÕÌÅÉ Á kol., 2005; Han a kol., 2006; 0ÅÒï-Trepart a akol., 
ςππχȠ 6ÅÃÃÈÉ Á ËÏÌȢȟ ςππωȠ "ÅÒÎÁÒÄÏÎÉ Á ËÏÌȢȟ ςπρρȠ 2ÉÃÈÁÒÄ Á ËÏÌȢȟ ςπρρȟ 0ÏËÏÒÎÜ Á ËÏÌȢȟ 
2013, 2015). Positive Matrix Factorization ɀ 0-&ȟ ÒÅÃÅÐÔÏÒÏÖĻ ÍÏÄÅÌ ÖÙÖÉÎÕÔĻ 0ÁÁÔÅÒÅÍ 
ɉρωωχɊȟ ÊÅ ĭéÉÎÎĻ ÎÜÓÔÒÏÊ Ë ÉÄÅÎÔÉÆÉËÁÃÉ ÚÄÒÏÊĳ ÎÁ ÒÅÃÅÐÔÏÒÕȢ 0ĠþÓÐñÖÅË ÓÅ ÚÁÂĻÖÜ 
ÏÄÈÁÄÅÍ ÚÄÒÏÊĳ ÊÅÍÎïÈÏ Á ÈÒÕÂïÈÏ ÁÅÒÏÓÏÌÕ ÍÅÔÏÄÏÕ 0-& ÁÐÌÉËÏÖÁÎÏÕ ÎÁ ÈÏÄÉÎÏÖÜ 
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ÄÁÔÁ ÈÍÏÔÎÏÓÔÎþÃÈ ËÏÎÃÅÎÔÒÁÃþ Á ÅÌÅÍÅÎÔÜÒÎþÈÏ ÓÌÏĿÅÎþ 0-0,15 ɀ 1,15 a PM1,15 ɀ 10 v 
ÐÒĳÂñÈÕ ÚÉÍÎþ ËÁÍÐÁÎñ ÎÁ 3ÅÖÅÒÎþÍ ÓþÄÌÉĤÔÉ Ö -ÌÁÄï "ÏÌÅÓÌÁÖÉȢ 

 
-Q~%.^ 

 
0Ï ÄÏÂÕ ÍñĠÅÎþ ÎÁ ÍÏÂÉÌÎþ ÓÔÁÎÉÃÉ ÂÙÌÙ ËÏÎÔÉÎÕÜÌÎñ ÏÄÅÂþÒÜÎÙ ÔĠþ ÖÅÌÉËÏÓÔÎþ 

frakce aerosolu A (1,15 ɀ ρπ ʈÍɊȟ " ɉπȟστ ɀ ρȟρυ ʈÍɊ Á # ɉπȟρυ ɀ πȟστ ʈÍɊ Ó ÉÎÔÅÇÒÁéÎþ 
ÄÏÂÏÕ φπ ÍÉÎÕÔ ÒÏÔÁéÎþÍ ÉÍÐÁËÔÏÒÅÍ σ$25- ɉ$ÁÖÉÓ 2ÏÔÁÔÉÎÇ 5ÎÉÔ ÆÏÒ -ÏÎÉÔÏÒÉÎÇȟ 5# 
Davis ɀ $25-ɊȢ 3ÏÕéÁÓÎñ ÂÙÌÙ ÚÁÚÎÁÍÅÎÜÖÜÎÙ Ó ÉÎÔÅÇÒÁéÎþ ÄÏÂÏÕ υ ÍÉÎÕÔ ÖÅÌÉËÏÓÔÎþ 
ÄÉÓÔÒÉÂÕÃÅ ÐÏéÔÕ éÜÓÔÉÃ Ö ÒÏÚÍÅÚþ υςσ ɀ 19 810 nm ÐÏÍÏÃþ ÁÅÒÏÄÙÎÁÍÉÃËïÈÏ 
ÓÐÅËÔÒÏÍÅÔÒÕ éÜÓÔÉÃ ɉ!ÅÒÏÄÙÎÁÍÉÃ 0ÁÒÔÉÃÌÅ 3ÉÚÅÒ ɀ !03 σσςρȟ 43)Ɋ Á Ö ÒÏÚÍÅÚþ ρτȟφ ɀ 
χσφȟυ ÎÍ ÐÏÍÏÃþ ÓËÅÎÏÖÁÃþÈÏ ÔĠþÄÉéÅ éÜÓÔÉÃ ɉ3ÃÁÎÎÉÎÇ -ÏÂÉÌÉÔÙ 0ÁÒÔÉÃÌÅ 3ÉÚÅÒ ɀ SMPS 
σωσφ,ςυȟ 43)Ɋ Á ÍñĠÅÎÙ υ ÍÉÎÕÔÏÖï ËÏÎÃÅÎÔÒÁÃÅ 0-10 "ÅÔÁ ÐÒÁÃÈÏÍñÒem (FH 62 I-R, 
4ÈÅÒÍÏ %3- !ÎÄÅÒÓÅÎɊȢ $ÜÌÅ ÂÙÌÙ ÏÄÅÂþÒÜÎÙ ςτ ÈÏÄÉÎÏÖï ÖÚÏÒËÙ 0-1 ÖÅÌËÏÂÊÅÍÏÖĻÍ 
ÖÚÏÒËÏÖÁéÅÍ ɉ$(!-ψπȟ $ÉÇÉÔÅÌɊ Á ÍñĠÅÎÙ ÈÏÄÉÎÏÖï ËÏÎÃÅÎÔÒÁÃÅ ÏÒÇÁÎÉÃËïÈÏ ÕÈÌþËÕ 
(Organic Carbon ɀ /#Ɋ Á ÅÌÅÍÅÎÔÜÒÎþÈÏ ÕÈÌþËÕ ɉ%ÌÅÍÅÎÔÁÌ #ÁÒÂÏÎ ɀ EC) semi-
ËÏÎÔÉÎÕÜÌÎþÍ ÁÎÁÌÙÚÜÔÏÒÅÍ ɉ3ÕÎÓÅÔ ,ÁÂÏÒÁÔÏÒÙɊ 6 ÎÅÐÏÓÌÅÄÎþ ĠÁÄñ ÂÙÌÁ ÍñĠÅÎÁ 
υÍÉÎÕÔÏÖÜ ÄÁÔÁ ÒÙÃÈÌÏÓÔÉ Á ÓÍñÒÕ ÖñÔÒÕ ɉ7ÉÎÄ3ÏÎÉÃ -ȟ 'ÉÌÌɊȟ ÔÅÐÌÏÔÙȟ ÖÌÈËÏÓÔÉ ɉ#ÏÍÅÔ 
200-ψπȾ%Ɋȟ Á ρ ÍÉÎÕÔÏÖÜ ÄÁÔÁ ÓÒÜĿËÏÖïÈÏ ĭÈÒÎÕ ɉ,ÁÓÅÒ 0ÒÅÃÉÐÉÔÁÔÉÏ -ÏÎÉÔÏÒȟ 4ÈÉÅÓɊȢ 

6ÚÏÒËÙ ÔĠþ ÖÅÌÉËÏÓÔÎþÃÈ ÆÒÁËÃþ Ú σ$25- ÂÙÌÙ ÎÜÓÌÅÄÎñ ÁÎÁÌÙÚÏÖÜÎÙ ÒÅÎÔÇÅÎÏÖñ 
ÆÌÕÏÒÅÓÃÅÎéÎþ ÓÐÅËÔÒÏÍÅÔÒÉþ ɉ3ÙÎÃÈÒÏÔÒÏÎ 8-ray Fluorescence ɀ S-XRF) v Lawrence 
"ÅÒËÅÌÅÙ .ÁÔÉÏÎÁÌ ,ÁÂÏÒÁÔÏÒÙȟ 53! ÐÒÏ ςψ ÐÒÖËĳ ɉ.Áȟ -Çȟ !Ìȟ 3Éȟ 0ȟ 3ȟ #Ìȟ +ȟ #Áȟ 4Éȟ 6ȟ #Òȟ 
Mn, Fe, Co, Ni, Cu, Zn, Ga, As, Se, Br, Rb, Sr, Y, Zr,Mo and Pb).  
+ĠÅÍÅÎÎï ÆÉÌÔÒÙ ÐÏÕĿÉÔï ÐÒÏ ÏÄÂñÒ 0-1 ÂÙÌÙ ÐĠÅÄ ÐÏÕĿÉÔþÍ ÖÙÐÜÌÅÎÙ ÐĠÉ υππ Ј# ÚÁ 
ĭéÅÌÅÍ ÏÄÓÔÒÁÎñÎþ ÏÒÇÁÎÉÃËĻÃÈ ÌÜÔÅË Á ÐĠÅÄ Á ÐÏ ÅØÐÏÚÉÃÉ ÖÜĿÅÎÙ ÎÁ ÍÉËÒÏÖÜÈÜÃÈ ɉ-υ0ȟ 
3ÁÒÔÏÒÉÕÓɊȢ 6ÚÏÒËÙ ÂÙÌÙ ÁÎÁÌÙÚÏÖÜÎÙ ÐÌÙÎÏÖÏÕ ÃÈÒÏÍÁÔÏÇÒÁÆÉþ Á ÈÍÏÔÎÏÓÔÎþ 
ÓÐÅËÔÒÏÍÅÔÒÉþ ɉ+ĠĳÍÁÌ Á ËÏÌȢȟ ςπρπȠ +ĠĳÍÁÌ Á ËÏÌȢ ςπρσɊ na levoglukosan, mannosan a 
picen.  

$ÁÔÏÖÜ ÍÁÔÉÃÅ ÐÒÏ ÍÏÄÅÌ %0! 0-& τȢςȢπȢπ ÂÙÌÙ ÐĠÉÐÒÁÖÅÎÙ Ú ÄÁÔ ÅÌÅÍÅÎÔÜÒÎþ 
ÁÎÁÌĻÚÙ 0-0,15 ɀ 1,15 (suma B a C frakce z 3DRUM) a PM1,15 ɀ 10 (A frakce z 3DRUM), 
ÈÍÏÔÎÏÓÔÎþÃÈ ËÏÎÃÅÎÔÒÁÃþ 0-0,15 ɀ 1,15 a PM1,15 ɀ 10 Ó ÉÎÔÅÇÒÁéÎþ ÄÏÂÏÕ φπ ÍÉÎÕÔ Á 0-2,5 
OC/EC pro PM0,15 ɀ 1,15Ȣ (ÍÏÔÎÏÓÔÎþ ËÏÎÃÅÎÔÒÁÃÅ     0-0,15 ɀ 1,15 a PM1,15 ɀ 10 ÂÙÌÙ ÓÐÏéþÔÜÎÙ 
υ ÍÉÎÕÔÏÖĻÃÈ ÄÉÓÔÒÉÂÕÃþ ÓÔÁÎÏÖÅÎĻÃÈ !03 Á 3-03 Ï ÈÕÓÔÏÔñ éÜÓÔÉÃ ρȟυ ÇȢÃÍ-3 (Shen a kol., 
ςππςɊȢ ,ÉÎÅÜÒÎþ ÒÅÇÒÅÓÅ ÍÅÚÉ ÈÏÄÉÎÏÖĻÍÉ ËÏÎÃÅÎÔÒÁÃÅÍÉ 0-10 ÚþÓËÁÎĻÍÉ 3-03-APS a 
"ÅÔÁ ÐÒÁÃÈÏÍñÒÅÍ ɉ22 Ѐ πȟψχɊ ÐÏÔÖÒÄÉÌÁ ÓÐÒÜÖÎÏÓÔ ÖÏÌÂÙ ÈÕÓÔÏÔÙ éÜÓÔÉÃ ÐÏÕĿÉÔÏÕ Ë 
ÐĠÅÐÏéÔÕ ÖÅÌÉËÏÓÔÎþ ÄÉÓÔÒÉÂÕÃÅ ÐÏéÔÕ éÜÓÔÉÃ ÎÁ ÖÅÌÉËÏÓÔÎþ ÄÉÓÔÒÉbuci hmoty.  

0ÁÒÁÌÅÌÎñ Ó ÍñĠÅÎþÍ ÎÁ ÍÏÂÉÌÎþ ÓÔÁÎÉÃÉ ÐÒÏÂþÈÁÌÏ ÍñĠÅÎþ 0-10 ÐĠÅÎÏÓÎĻÍÉ 
ÌÁÓÅÒÏÖĻÍÉ ÎÅÆÅÌÏÍÅÔÒÙ $ÕÓÔ4ÒÁË ɀ $4 ɉÍÏÄÅÌ ψυςπȟ 43)Ɋ Ó ÉÎÔÅÇÒÁéÎþ ÄÏÂÏÕ υ ÍÉÎÕÔ Ö 
ÓþĩÏÖïÍ ÕÓÐÏĠÜÄÜÎþȢ $4 ÂÙÌÙ ÕÍþÓÔñÎÙ ÖÅ ÖĻĤÃÅ ÏÄ σȟυ ÄÏ ςτ Í ÎÁÄ ÔÅÒïÎÅÍ Á ÖÅ 
ÖÚÜÊÅÍÎï ÖÚÄÜÌÅÎÏÓÔÉ ÏÄ φυπ ÄÏ υπππ ÍȢ (ÏÄÎÏÔÙ 0-10 ÎÁÍñĠÅÎï $4 ÂÙÌÙ ËÏÒÉÇÏÖÜÎÙ 
ÎÁ ÃÈÙÂÕ ÎÅÆÅÌÏÍÅÔÒÉÃËï ÄÅÔÅËÃÅ ÐÏÒÏÖÎÜÎþÍ Ó υÍÉÎÕÔÏÖĻÍÉ ÈÏÄÎÏÔÁÍÉ 0-10 Ú ÍñĠÅÎþ 
3-03 Á !03Ȣ 2ÏÖÎÉÃÅ ÌÉÎÅÜÒÎþ ÒÅÇÒÅÓÅ ÍÅÚÉ 0-10 ÍñĠÅÎĻÍÉ $4ρσ Á !03 Á 3-03 Ó 
ÐÒĳÓÅéþËÅÍ Ö ÎÕÌÅ ÍñÌÁ ÓËÌÏÎ Ï ÈÏÄÎÏÔñ πȟσς Á 22 = 0,83. Hodnoty PM10 ÍñĠÅÎï ÖĤÅÍÉ 
$4 ÐÁË ÂÙÌÙ ÎÜÓÌÅÄÎñ ÖÙÎÜÓÏÂÅÎÙ ËÏÒÅËéÎþÍ ÆÁËÔÏÒÅÍ πȟσςȢ +ÏÒÉÇÏÖÁÎï ÈÏÄÎÏÔÙ 0-10 

ÎÁÍñĠÅÎï $4υ-ρσ ÂÙÌÙ ÎÜÓÌÅÄÎñ ÓÔÁÔÉÓÔÉÃËÙ ÔÅÓÔÏÖÜÎÙ ÎÁ ËÏÅÆÉÃÉÅÎÔ ÄÉÖÅÒÇÅÎÃÅ ɀ COD 
(Kim a kol., 2005) Ï ËÒÉÔÉÃËï ÈÏÄÎÏÔñ 0,2 (Pinto a kol., 2004). 



17 

6¸3,%$+9 
 

/ÄÂñÒÏÖÜ ËÁÍÐÁĐ ÐÒÏÂþÈÁÊþÃþ ÏÄ ρτȢ ÄÏ ςχȢ ĭÎÏÒÁ ÃÈÁÒÁËÔÅÒÉÚÏÖÁÌÙ ÍþÒÎï ÚÉÍÎþ 
ÔÅÐÌÏÔÙ ɉÍÅÄÉÜÎ Ѐ -ςȟς Ј#Ɋȟ ÐĠÅÖÌÜÄÁÊþÃþ 36 ÁĿ 3: ÐÒÏÕÄñÎþ Ó ÎþÚËÏÕ ÒÙÃÈÌÏÓÔþ ÐÒÏÕÄñÎþ 
ÖñÔÒÕ ɉÍÅÄÉÜÎ Ѐ ρȟσ ÍȢÓ-1Ɋ Á ÈÍÏÔÎÏÓÔÎþ ËÏÎÃÅÎÔÒÁÃÅ 0-10 ÐÏÄ ÓÔÁÎÏÖÅÎĻÍÉ 
ςτÈÏÄÉÎÏÖĻÍÉ ÉÍÉÓÎþÍÉ ÌÉÍÉÔÙ ÐÒÏ 0-10 ɉÍÅÄÉÜÎ Ѐ ςψȟχ ʈÇȢÍ-3) Obr. 1. *ÅÍÎÜ ÆÒÁËÃÅ 
aerosolu na PM10 ÔÖÏĠÉÌÁ ÂñÈÅÍ ÃÅÌï ÏÄÂñÒÏÖï ËÁÍÐÁÎñ Ö ÐÒĳÍñÒÕ ψω Ϸ Á ÈÒÕÂÜ ÆÒÁËÃÅ 
Ö ÐÒĳÍñÒÕ ρρ Ϸ Tab. 1. 

 
Obr. 1: 0ÒĳÂñÈ ÒÙÃÈÌÏÓÔÉ Á ÓÍñÒÕ ÖñÔÒÕȟ ÓÒÜĿËÏÖïÈÏ ĭÈÒÎÕȟ ÔÅÐÌÏÔÙ ÏÖÚÄÕĤþ Á ËÏÎÃÅÎÔÒÁÃÅ 
PM10 ÍñĠÅÎï ÎÁ 3ÅÖÅÒÎþÍ ÓþÄÌÉĤÔÉ Ö -ÌÁÄï "ÏÌÅÓÌÁÖÉ ÚÁ ÏÂÄÏÂþ ρτȢ ɀ 27.2. 2013. 
 

6ÅÌÉËÏÓÔÎþ ÆÒÁËÃÅ          -ÅÄÉÜÎ ɉАÇȟÍ-3)           0ÒĳÍñÒ 
ɉАÇȟÍ-3)              

  SD 

A  1,15 ɀ ρπ АÍ                       ςȟυ                                  4,2 20,0  4,2 

B  0,34 ɀ ρȟρυ АÍ          17,3               21,2 14,8 

C  0,15 ɀ πȟστ АÍ           8,4                 8,5              4,0 

4ÁÂȢ ρȡ -ÅÄÉÜÎȟ ÐÒĳÍñÒ Á ÓÍñÒÏÄÁÔÎÜ ÏÄÃÈÙÌËÁ ɉ3$Ɋ ÈÍÏÔÎÏÓÔÎþ ËÏÎÃÅÎÔÒÁÃÅ ÔĠþ 
ÖÅÌÉËÏÓÔÎþÃÈ ÆÒÁËÃþ ÚÁ ÏÂÄÏÂþ ρτȢ ɀ 27.2. 2013. 
 

0Ï ÄÏÂÕ ÏÄÂñÒÏÖï ËÁÍÐÁÎñ ÎÅÂÙÌÙ ÒÏÚÄþÌÙ ËÏÎÃÅÎÔÒÁÃþ 0-10 mezi monitory DT5 
ɀ $4ρσ ÓÔÁÔÉÓÔÉÃËÙ ÖĻÚÎÁÍÎï ɉ#/$ ÐÒÏ ÖĤÅÃÈÎÙ ËÏÍÂÉÎÁÃÅ $4 ÂÙÌ < 0.2)Ȣ -ñÓÔÓËï 
ÏÖÚÄÕĤþ ÌÚÅ ÐÒÏÔÏ ÈÏÄÎÏÔÉÔ Ú ÈÌÅÄÉÓËÁ ËÏÎÃÅÎÔÒÁÃþ 0-10 jako velmÉ ÄÏÂĠÅ ÓÍþÃÈÁÎïȢ 

0ÒÏ ÏÄÈÁÄ ÏÐÔÉÍÜÌÎþÈÏ ÐÏéÔÕ ÆÁËÔÏÒĳ ÂÙÌ ÍÏÄÅÌ ÔÅÓÔÏÖÜÎ ÐÒÏ ÄÖÁ ÁĿ ÓÅÄÍ 
ÆÁËÔÏÒĳȢ 0ÏéÅÔ ÆÁËÔÏÒĳ ÂÙÌ ÖÙÂÒÜÎ ÎÁ ÚÜËÌÁÄñ ÖÙÈÏÄÎÏÃÅÎþ ÐÁÒÁÍÅÔÒĳ ÐÏÓËÙÔÎÕÔĻÃÈ 
ÍÏÄÅÌÅÍ Ó ÐĠÉÈÌïÄÎÕÔþÍ Ë ÕÖÁĿÏÖÁÎĻÍ ÍþÓÔÎþÍ ÚÄÒÏÊĳÍȢ 6ĻÓÌÅÄËÅÍ ÍÏÄÅÌÕ ÂÙÌÙ éÔÙĠÉ 
faktorÙ ÐÒÏ ÊÅÍÎĻ Á ÔĠÉ ÆÁËÔÏÒÙ ÐÒÏ ÈÒÕÂĻ ÁÅÒÏÓÏÌȢ  

0ÒÖÎþ ÆÁËÔÏÒ ÊÅÍÎï ÆÒÁËÃÅ ÂÙÌ ÕÒéÅÎ ÊÁËÏ ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙ ÎÁ ÚÜËÌÁÄñ ÖÙÓÏËĻÃÈ 
ËÏÎÃÅÎÔÒÁÃþ #Ìȟ +ȟ :Îȟ /# Á %#Ȣ 0ĠþÓÐñÖÅË ÆÁËÔÏÒÕ ÂÙÌ ÖĻÚÎÁÍÎĻ ÐĠÅÄÅÖĤþÍ Ö ÐÒĳÂñÈÕ 
ÖþËÅÎÄĳ ρφȢ ɀ 17. a 23. ɀ ςτȢ ĭÎÏÒÁȢ 0ĠþÓÐñÖÅË ÒÏÓÔÌ Ö ÏÄÐÏÌÅÄÎþÃÈ ÈÏÄÉÎÜÃÈ Á ÄÏÓÁÈÏÖÁÌ 
ÍÁØÉÍ ÏËÏÌÏ ÐĳÌÎÏÃÉȢ 4ÅÎÔÏ ÄÅÎÎþ ÐÏÕËÁÚÕÊÅ ÎÁ ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙ Ö ÌÏËÜÌÎþÃÈ 
ÔÏÐÅÎÉĤÔþÃÈ ÎÁ ÐĠÅÄÍñÓÔþ -ÌÁÄï "ÏÌÅÓÌÁÖÉȢ &ÁËÔÏÒ ÚÁ ÓÌÅÄÏÖÁÎï ÏÂÄÏÂþ ÐĠÉÓÐþÖÁÌ τω Ϸ Ë 
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ÃÅÌËÏÖï ÈÍÏÔñ 0-0,15 ɀ 1,15Ȣ IÁÓÏÖĻ ÐÒĳÂñÈÕ ÓÐÁÌÏÖÜÎþ biomasy koreluje s 
levoglukosanem a mannosanem (Obr. 2aɊȟ ÌÜÔËÁÍÉ ÉÎÄÉËÕÊþÃþÍÉ ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙȢ  

$ÒÕÈĻ ÆÁËÔÏÒ Ó ÖÙÓÏËĻÍ ÏÂÓÁÈÅÍ 3ȟ +ȟ /# Á %# ÏÄÐÏÖþÄÜ ÓÐÁÌÏÖÜÎþ ÕÈÌþȢ 0ĠþÓÐñÖÅË 
ÆÁËÔÏÒÕ ÂÙÌ ÚÎÁéÎĻ ÎÁ ÚÁéÜÔËÕ ÏÄÂñÒÏÖï ËÁÍÐÁÎñȟ ËÔÅÒĻ ÃÈÁÒÁËÔÅÒÉÚÏÖÁÌÁ ÐÒĳÍñÒÎÜ 
rychlost ÖñÔÒÕ ÄÏ ρ ÍȢÓ-1 Á ÐÒĳÍñÒÎÜ ÔÅÐÌÏÔÁ -ς Ј#Ȣ 0ĠþÓÐñÖÅË ÆÁËÔÏÒÕ Ë ÃÅÌËÏÖï 
koncentraci PM0,15 ɀ 1,15 ÂÙÌ στ ϷȢ IÁÓÏÖĻ ÐÒĳÂñÈÕ ÆÁËÔÏÒÕ ÖÅÌÍÉ ÄÏÂĠÅ ËÏÒÅÌÕÊÅ Ó 
picenem (Obr. 2bɊȟ ÓÌÏÕéÅÎÉÎÏÕ ÉÎÄÉËÕÊþÃþ ÓÐÁÌÏÖÜÎþ ÈÎñÄïÈÏ ÕÈÌþȢ  

Faktor doprava ÂÙÌ ÕÒéÅÎ ÐĠÅÄÅÖĤþÍ ÎÁ ÚÜËÌÁÄñ ÖÙÓÏËï ËÏÎÃÅÎÔÒÁÃÅ ÐÒÖËĳ 
ÚÅÍÓËï ËĳÒÙȟ /#Ⱦ%# Á ÐĠþÔÏÍÎÏÓÔÉ #Õ ÐÒÖËÕ ÔÙÐÉÃËïÈÏ ÐÒÏ ÁÂÒÁÚÉ ÂÒÚÄÏÖĻÃÈ ÄÅÓÔÉéÅËȢ 
&ÁËÔÏÒ ÚÁÈÒÎÕÊÅ ÅÍÉÓÅ ÖĻÆÕËÏÖĻÃÈ ÐÌÙÎĳ ÁÕÔÏÍÏÂÉÌĳ Á ÁÂÒÁÚÉȢ 0ĠþÓÐñÖÅË ÆÁËÔÏÒÕ ÂÙÌ ÐÏ 
ÃÅÌÏÕ ÏÄÂñÒÏÖÏÕ ËÁÍÐÁĐ ËÏÎÓÔÁÎÔÎþ Á ÔÖÏĠÉl 16 % z hmoty PM0,15 ɀ 1,15.  

&ÁËÔÏÒ Ó ÖÙÓÏËĻÍ ÏÂÓÁÈÅÍ ËÏÖĳ ÐĠÅÄÅÖĤþÍ -Îȟ &Åȟ #Õ Á :Î ÏÄÐÏÖþÄÜ ÐÒĳÍÙÓÌÕ. 
6ĻÒÁÚÎĻ ÐĠþÓÐñÖÅË ÆÁËÔÏÒÕ ÄÎÅ ρυȢ Á ςυȢ ĭÎÏÒÁ ÊÓÏÕ ÚÐĳÓÏÂÅÎÙ ÚÍñÎÏÕ ÓÍñÒÕ ÖñÔÒÕ Ó 
ÐĠÅÖÌÜÄÁÊþÃþÍ ÓÍñÒÅÍ ÐÒÏÕÄñÎþ Ú ÖĻÃÈÏÄÕȢ #ÅÌËÏÖĻ ÐĠþÓÐñÖÅË ÆÁËÔÏÒÕ Ë PM0,15 ɀ 1,15 byl 1 
%.  
 
a)              b) 

 
/ÂÒȢ ςȡ IÁÓÏÖĻ ÐÒĳÂñÈÕ ÆÁËÔÏÒÕ ÁɊ ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙ Á ςτÈÏÄÉÎÏÖĻÃÈ ËÏÎÃÅÎÔÒÁÃþ 
ÌÅÖÏÇÌÕËÏÓÁÎÕ Á ÍÁÎÎÏÓÁÎÕȟ ÂɊ ÓÐÁÌÏÖÜÎþ ÕÈÌþ Á ςτÈÏÄÉÎÏÖĻÃÈ ËÏÎÃÅÎÔÒÁÃþ ÐÉÃÅÎÕȢ 

 
3ÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙ Á ÕÈÌþȟ ÆÁËÔÏÒ Ó ÖÙÓÏËĻÃÈ ÏÂÓÁÈÅÍ 3ȟ + Á ËÏÖĳȟ ÂÙÌ 

ÄÏÍÉÎÁÎÔÎþÍ ÚÄÒÏÊÅÍ ÈÒÕÂï ÆÒÁËÃÅ ÁÅÒÏÓÏÌÕ Ó ÐĠþÓÐñÖËÅÍ ψπ Ϸ Ë ÃÅÌËÏÖï ËÏÎÃÅÎÔÒÁÃÉ 
PM1,15 ɀ 10.  
$ÒÕÈĻ ÆÁËÔÏÒ ÂÙÌ ÕÒéÅÎ ÎÁ ÚÜËÌÁÄñ ÖÙÓÏËĻÃÈ ËÏÎÃÅÎÔÒÁÃþ ÐÒÖËĳ ÚÅÍÓËï ËĳÒÙ ÊÁËÏ 
ÒÅÓÕÓÐÅÎÚÅ ÓÉÌÎÉéÎþÈÏ ÐÒÁÃÈÕȢ 0ĠþÓÐñÖÅË ÆÁËÔÏÒÕ Ë 0-1,15 ɀ 10 byl 14 %.  
&ÁËÔÏÒ Ó ÖÙÓÏËĻÍ ÏÂÓÁÈÅÍ #Õ Á :Î ÏÄÐÏÖþÄÜ abrazi ÂÒÚÄÏÖĻÃÈ ÄÅÓÔÉéÅË Á ÐÎÅÕÍÁÔÉËȢ 
0ĠþÓÐñÖÅË ÆÁËÔÏÒÕ Ë ÃÅÌËÏÖï ÈÍÏÔñ 0-1,15 ɀ 10 ÔÖÏĠÉÌ φ ϷȢ  
 

:<6Q29 
 
0Ï ÄÏÂÕ ÚÉÍÎþ ÏÄÂñÒÏÖï ËÁÍÐÁÎñ ςπρσ ÂÙÌÁ ÎÁ 3ÅÖÅÒÎþÍ ÓþÄÌÉĤÔÉ Ö -ÌÁÄï 

"ÏÌÅÓÌÁÖÉ ÚþÓËÜÎÁ ÄÁÔÁ Ó ÖÙÓÏËĻÍ éÁÓÏÖĻÍ ÒÏÚÌÉĤÅÎþÍ ÕÍÏĿĐÕÊþÃþ ÉÄÅÎÔÉÆÉËÁÃÅ ÚÄÒÏÊĳ 
ÊÅÍÎï Á ÈÒÕÂï ÁÅÒÏÓÏÌÏÖï ÆÒÁËÃÅ ÐÏÍÏÃþ ÒÅÃÅÐÔÏÒÏÖïÈÏ ÍÏÄÅÌÕ 0-&Ȣ .Á ÚÜËÌÁÄñ 
ÍÏÄÅÌÏÖÁÎĻÃÈ ÄÁÔ ÈÍÏÔÎÏÓÔÎþ ËÏÎÃÅÎÔÒÁÃÅȟ ÅÌÅÍÅÎÔÜÒÎþ ÁÎÁÌĻÚÙ Á ËÏÎÃÅÎÔÒÁÃþ /#Ⱦ%# Ó 
ÉÎÔÅÇÒÁéÎþ ÄÏÂÏÕ ÏÄÂñÒÕ φπ ÍÉÎÕÔ ÂÙÌÙ ÚþÓËÜÎÙ éÁÓÏÖï ÐĠþÓÐñÖËÙ ÚÄÒÏÊĳ Á ÐĠþÓÐñÖÅË 
ÚÄÒÏÊĳ Ë 0-0,15 ɀ 1,15 a PM0,15 ɀ 10Ȣ 3ÐÁÌÏÖÜÎþ Á ÄÏÐÒÁÖÁ ÂÙÌÙ ÓÐÏÌÅéÎï ÚÄÒÏÊÅ ÐÒÏ ÏÂñ ÆÒÁËÃÅȟ 



19 

ÁÖĤÁË ÐÒĳÍÙÓÌ ÐĠÉÓÐþÖÁÌ ÐÏÕÚÅ Ë ÆÒÁËÃÉ ÊÅÍÎïȢ 6ÙÓÏËï éÁÓÏÖï ÒÏÚÌÉĤÅÎþ ÄÁÔ ÕÍÏĿÎÉÌÏ 
ÐÏÓÔÉÈÎÏÕÔ ÄÅÎÎþ ÃÈÏÄ ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙ ÐĠÅÄÅÖĤþÍ Ï ÖþËÅÎÄÅÃÈȢ /ÐÒÏÔÉ ÎÁĤÅÍÕ 
ÏéÅËÜÖÜÎþȟ ÓÐÁÌÏÖÜÎþ ÂÉÏÍÁÓÙ ÂÙÌÏ ÄÏÍÉÎÁÎÔÎþÍ ÚÄÒÏÊÅÍ 0-0,15 ɀ 1,15ȟ ËÔÅÒï ÎÜÓÌÅÄÏÖÁÌÏ 
ÓÐÁÌÏÖÜÎþ ÕÈÌþȢ 6ĻÓÌÅÄËÙ ÍÏÄÅÌÏÖÜÎþ ÂÙÌÙ ÐÏÄÐÏĠÅÎÙ ÁÎÁÌĻÚÏÕ ÍÁÒËÅÒĳ ÓÐÁÌÏÖÜÎþ 
ÂÉÏÍÁÓÙ Á ÕÈÌþ Ö 0-1Ȣ :Å ÓþĩÏÖïÈÏ ÍñĠÅÎþ 0-10 vypÌĻÖÜȟ ĿÅ ÐÏÌÏÈÁ ÍÏÎÉÔÏÒÏÖÁÃþ ÓÔÁÎÉÃÅ 
ÂÙÌÁ ÒÅÐÒÅÚÅÎÔÁÔÉÖÎþ Á ÔÕÄþĿ ÍÏÄÅÌÏÖï ÖĻÓÌÅÄËÙ ÚÄÒÏÊĳ ÁÔÍÏÓÆïÒÉÃËïÈÏ ÁÅÒÏÓÏÌÕ byly 
ÖÁÌÉÄÎþ ÐÒÏ ÄÁÎÏÕ ÏÂÌÁÓÔȢ 

 
0/$Q+/6<.^ 

 
3ÔÕÄÉÅ ÂÙÌÁ ÐÏÄÐÏĠÅÎÁ 'ÒÁÎÔÏÖÏÕ ÁÇÅÎÔÕÒÏÕ IÅÓËï ÒÅÐÕÂÌÉËÙ Ö ÒÜÍÃÉ Ðrojektu 

CENATOX (P503/12/G147). 
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INTRODUCTION 
 The development of metallurgic industry and coke ovens leads to heavy air 
pollution in the Moravian-Silesian region. In Ostrava Radvanice and Bartovice district 
The PM10 annual limits are exceeded in 2002-2013, particularly in winter (87 
exceedings in 2013) and B[a]P is 10 times higher than the EU limits (Sram et al., 2011). 

Because of the alarming situation, a complete air pollution investigation is needed. 
This study reports field campaign results on: (1) aerosol particle number and mass 
concentrations, and (2) aerosol particle size distributions in the airshed of the 
residential district of Ostrava Radvanice and Bartovice. 

 
EXPERIMENTAL SETUP 

A sampling campaign was carried out from the 5th of February to the 7th of March 
2014, with an isothermal mobile station. Five minute integrates of particulate and 
gaseous components and meteorological parameters were recorded. Fine and coarse 
particle concentrations and size distributions were measured using a SMPS model 
3936L25 (TSI Inc., size range: 14-723 nm) and an APS model 3321 (TSI Inc., size range 
0.54-ςπ АÍɊȢ 'ÁÓÅÏÕÓ ÃÏÍÐÏÎÅÎÔÓ #/ȟ 3/2 NOx, O3, CH4 were measured with Horiba 360 
series analyzers. The meteorological parameters were wind speed/direction (WindSonic 
M, Gill), global radiation (Thies), ambient air temperature (Rotronic) and humidity 
(Commeter). 

 
RESULTS AND CONCLUSION 

We recorded peaks of particle number and mass concentrations associated with 
peaks of SO2 and CO, indicated as pollution events. The concentrations of particle 
number, mass, SO2 and CO were respectively 2.8, 4, 7, and 4 times higher during the 
pollution events than the off events (Tab. 1). 

 
Tab. 1: Frequency % and total averages of pollution and off-pollution events on the 

entire sampling. 
 

 Pollution Events Off-pollution Events  

 CO 
ppm  

SO2 

АÇÍ-3 

PNC 
#cm -3 

PMC 
АÇÍ-3 

CO 
ppm  

SO2 

АÇÍ-3 
PNC 

#cm -3 
PMC 
АÇÍ-3 

Frequency %  22.7 10.5 13.1 26 77.3 88.5 86.8 74.1 

Average 2 50 σȢφϽρπ4 53 0.5 7 ρȢσϽρπ4 13.5 
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The pollution events are characterized by a monomodal particle number size 
distribution at 30 nm within the SMPS size range and a bimodal particle mass size 
ÄÉÓÔÒÉÂÕÔÉÏÎ ÁÔ πȢχ ÁÎÄ ψ АÍ ÆÏÒ ÔÈÅ !03 ÓÉÚÅ ÒÁÎÇÅ ɉ&ÉÇȢ ρɊȢ 

 

 
Fig. 1: Average aerosol particle size distributions during/off the pollution events. 

 
The pollution events were clearly registered when the station was downwind of the 

steelworks, i.e. the wind was blowing from the SW with speed > 1 ms-1. With calm air 
condition, the influence of the steelworks was visible also during the off-pollution events 
as a result of the turbulent pollution dispersal from the presumptive source. The source 
influence disappeared with the NNE wind and speed > 1 ms-1 (Fig.1).  

High concentrations of particles of 30-40 nm size were found near iron foundries in 
previous studies (Cheng et al., 2008, Marris et al., 2012). Sintering process and raw iron 
production were found as the major sources of coarse PM1.15-10 (PokornÜ et al., 2015). 
SO2 and CO are emitted by the coke oven and the blast furnace (US EPA, 1986). 
Based on the experimental data and in accordance with the literature, we may conclude 
that the higher particle number and mass concentrations and the higher gases 
concentrations may be attributed to the plume originating at the steelworks and passing 
above the station. 
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INTRODUCTION 
 

Fine (PM1) and coarse (PM10-2.5) aerosols differ not only in size but also in the 
chemical composition, health effects, type of sources, and others. A dividing line between 
fine and coarse aerosol is not clearly defined. These fractions overlap in the 
aerodynamic particle size range 1-ςȢυ АÍȟ ÁÌÓÏ ÃÁÌÌÅÄ ÔÈÅ ÉÎÔÅÒÍÏÄÁÌ ÆÒÁÃÔÉÏÎȢ 3ÏÕÒÃÅÓ ÏÆ 
both coarse and fine aerosols contribute to the intermodal fraction to a different extent 
relating to different meteorological conditions and types of locations. According to 
several studies, the intermodal fraction highly correlated with coarse aerosol in dry 
areas during high wind speed episodes (Kegler et al., 2001, Claiborn et al., 2011). In 
contrast, other studies have shown higher or comparable correlation with fine aerosol 
(Geller et al., 2012, Jalava et al., 2006).  

The aim of this study is to characterize the intermodal fraction in urban and 
suburban localities and estimate to what extent fine/coarse aerosol sources contribute 
to this fraction. 

EXPERIMENTAL SETUP 

The measuring campaign took place from 5.2.-7.3.2014 at an urban site (Ostrava 
2ÁÄÖÁÎÉÃÅɊ ÁÎÄ Á ÓÕÂÕÒÂÁÎ ÓÉÔÅ ɉ0ÌÅÓÎÜɊȟ #ÚÅÃÈ 2ÅÐÕÂÌÉÃȢ 4ÈÅ ÕÒÂÁÎ ÓÉÔÅ 2ÁÄÖÁÎÉÃÅ ÉÓ 
the residential area near a large industrial zone (southwest of the site) and traffic roads. 
The suburban site PlesÎÜ ÉÓ ÔÈÅ ÒÅÓÉÄÅÎÔÉÁÌ ÁÒÅÁ ÓÉÔÕÁÔÅÄ ÏÎ ÔÈÅ ÎÏÒÔÈ×ÅÓÔÅÒÎ ÏÕÔÓËÉÒÔÓ 
of the Ostrava city. At both sites, we measured with various online and offline 
instruments. The results obtained daily using Personal Cascade Impactor Sampler (PCIS) 
are presented in this abstract. 

RESULTS AND CONCLUSIONS 

The results from PCIS showed that the intermodal fraction represented 3 - 26% of 
the total PM10 in both sites. In contrast, PM1 represented 64 - 93% and PM10-2.5 3 - 29% 
of the total PM10. The Table 1 summarizes the statistic characterization of 24 - hours 
concentrations from PCIS. 
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Table 1. The statistic characterization of 24 h - concentrations from PCIS. 

 Radvanic 0ÌÅÓÎÜ 

 PM1 PM2.5-1 PM10-2.5 PM1 PM2.5-1 PM10-2.5 

!ÖÅÒÁÇÅ ɉАÇȾÍ3) 40.4 3.5 5.1 31.9 2.9 2.4 

-ÅÄÉÁÎ ɉАÇȾÍ3) 38.5 3.0 4.1 27.7 2.7 2.1 

-ÉÎ ɉАÇȾÍ3) 14.3 1.7 2.2 9.1 0.7 0.6 

-ÁØ ɉАÇȾÍ3) 89.6 10.8 12.2 61.1 7.2 11.3 

Standard deviation 16.6 2.1 2.7 15.8 1.9 2.2 

 

24 h ɀ concentrations of all three fractions, daily average wind speed and prevailing 
wind direction  ÄÕÒÉÎÇ ÔÈÅ ×ÈÏÌÅ ÃÁÍÐÁÉÇÎ ÉÎ 2ÁÄÖÁÎÉÃÅ ÁÎÄ 0ÌÅÓÎÜ És shown in the 
Figures 1 and 2. 

 

Figure 1. 24-h concentrations of PM1, PM2.5-1 and PM10-2.5, daily average wind speed and 
prevailing wind direction in Radvanice during the whole measuring campaign. 
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Figure 2. 24-h concentrations of PM1, PM2.5-1 and PM10-2.5, daily average wind speed and 
ÐÒÅÖÁÉÌÉÎÇ ×ÉÎÄ ÄÉÒÅÃÔÉÏÎ ÉÎ 0ÌÅÓÎÜ ÄÕÒÉÎÇ ÔÈÅ ×ÈÏÌÅ ÍÅÁÓÕÒÉÎÇ ÃÁÍÐÁÉÇÎ ɉ×ÉÎÄ ÓÐÅÅÄ 
data used from Radvanice). 

Statistical dependence between the intermodal fraction and other monitored 
variables can be determined with Spearman correlation coefficients (Fig. 3.). 

 

Figure 3. Spearman correlation coefficients between PM2.5-1 and other monitored 
variables. 



26 

The higher average concentrations of all three fractions were observed in Radvanice 
how we expected due to the large industrial source. PM2.5-1 was associated with the 
coarse fraction in Radvanice and ×ÉÔÈ ÆÉÎÅ ÁÎÄ ÃÏÁÒÓÅ ÆÒÁÃÔÉÏÎÓ ÉÎ 0ÌÅÓÎÜȢ  

A certain positive association was observed between PM2.5-1 and wind speed in 
Radvanice despite of the result of the test ɀ not statistically significant dependence (p-
value 0.06). During days with SW prevailing wind direction (from the industrial source) 
in Radvanice we observed higher wind speed (1.7 times) and lower PM1 concentrations 
(1.6 times) than for days with other prevailing wind direction. It d id not apply to the 
intermodal and coarse fraction (SW prevailing wind direction and higher wind speed ɀ 
higher concentrations). 

In-depth aerosol source identification of the intermodal fraction will be conducted 
with the help of ion chromatography (IC), inductively coupled plasma mass 
spectrometry (ICP-MS) and transmission electron microscopy (TEM) applied to aerosol 
samples. 
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+ÌþéÏÖÜ ÓÌÏÖÁȡ ÎÁÎÏÁÅÒÏÓÏÌȟ ÍÅÚÎþ ÖÒÓÔÖÁ ÁÔÍÏÓÆïÒÙȟ ÄÜÌÎÉÃÅ 

 
SUMMARY 

 
Unmanned airship, remotely controlled with GPS 1Hz position tracking, 

electrically powered with propulsion vectoring and average cruising speed of 4 ms-1, 
was used. The airship maneuverability allows vertical/horizontal data localization 
within 8m but depends on wind speed and strength of thermal vertical motion. 
Therefore, the airship measurements were conducted from early morning to about 
midday for two days in June 2014 above the D1 highway SE of Prague. There was a 
traffic flow from 4500 up to 7500 cars per hour at the D1 during the measurements. 
4ÈÅ ÁÉÒÓÈÉÐ ÃÁÒÒÉÅÄ ÔÅÍÐÅÒÁÔÕÒÅ ÓÅÎÓÏÒ ÁÎÄ Á 43)ȭÓ .ÁÎÏ3ÃÁÎ 3-03 ÁÎÄ ÁÎ /ÐÔÉÃÁÌ 
Particle Counter. Each monitor was connected to the separate heated inlets. First, 
longitudinal flights aloft the highway and nearby field situated up-wind were 
conducted with 60s integration time at heights 40 - 200m. There were three modal 
(15, 40 and 100nm) number size distributions recorded, with PNC in the range of 10-
6200cm-3. 15 nm particles exhibited diurnal rather than vertical variability contrary 
to particles in other two modes. Second, transversal flights aloft the highway were 
conducted to record 1Hz PNC of 15nm particles at heights 40-200m. Vertical profile 
revels remarkable 15nm particle enrichment at heights about 100m aloft the 
highway, which cannot be predicted from earthbound measurements. 

 
ª6/$ 

 
$ÉÓÐÅÒÚÅ ÁÅÒÏÓÏÌÏÖĻÃÈ ÎÁÎÏéÜÓÔÉÃ ÄÏ ÍÅÚÎþ ÖÒÓÔÖÙ ÁÔÍÏÓÆïÒÙ ÎÁÄ ÄÜÌÎÉÃþ ÊÅ ÄÎÅÓ 

ÐĠÅÖÜĿÎñ ÓÔÁÎÏÖÅÎÁ ÎÁ ÚÜËÌÁÄñ ÐÏÚÅÍÎþÃÈ ÍñĠÅÎþ ɉ:ÈÕ Á ËÏÌȢȟ ςππςɊȢ :Á ĭéÅÌÅÍ 
ÅØÐÅÒÉÍÅÎÔÜÌÎñ ÓÔÁÎÏÖÉÔ ÐÒÏÓÔÏÒÏÖÏÕ ÖÁÒÉÁÂÉÌÉÔÕ ÐÏéÔÕ Á ÖÅÌÉËÏÓÔÎþÃÈ ÄÉÓÔÒÉÂÕÃþ 
ÎÁÎÏéÜÓÔÉÃ ÁÔÍÏÓÆïÒÉÃËïÈÏ ÁÅÒÏÓÏÌÕ ÎÁÄ ÄÜÌÎÉÃþ ÊÓÍÅ ÐÒÏÖÅÄÌÉ ÌÅÔÏÖÜ ÍñĠÅÎþȢ 

 
-%4/$9 -Q~%.^ 

 
 0ÒÏ ÌÅÔÏÖÜ ÍñĠÅÎþ ÂÙÌÁ ÖÙÕĿÉÔÁ ÖÚÄÕÃÈÏÌÏì Ó ÕĿÉÔÅéÎĻÍ ÖÚÔÌÁËÅÍ ρυËÇȟ ρ(Ú '03 

ÌÏËÁÌÉÚÁÃþȟ ÐÏÈÜÎñÎÜ  elektromotory s vrtulemi s ÐÒÏÍñÎÎÏÕ ÏÓÏÕ ÒÏÔÁÃÅ ÎÁ ÃÅÓÔÏÖÎþ 
rychlost kolem 4 ms-1Ȣ ,ÅÔÏÖÜ ÍñĠÅÎþ ÐÒÏÂþÈÁÌÁ ÖÅ ÖĻĤËÜÃÈ τπ-200m 
s ÖÅÒÔÉËÜÌÎþȾÈÏÒÉÚÏÎÔÜÌÎþ ÌÏËÁÌÉÚÁÃþ ËÏÌÅm 8m, v ÂÌþÚËÏÓÔÉ Á ÎÁÄ ĭÓÅËÅÍ ÄÜÌÎÉÃÅ $ρ 
ÎÅÄÁÌÅËÏ ÏÂÃÅ .ÕÐÁËÙȟ ɉ'03ȡ τωЈυωͻςσȢρͼ.ȟ ρτЈσυͻσςȢωͼ%ɊȢ 6 ÒÏÚÍÅÚþ ÖÅÌÉËÏÓÔþ ρπ-
τςπ ÎÍ ÂÙÌÙ ÍñĠÅÎÙ ρÓ ËÏÎÃÅÎÔÒÁÃÅ ÐÏéÔÕ éÜÓÔÉÃ Á φπÓ ÖÅÌÉËÏÓÔÎþ ÄÉÓÔÒÉÂÕÃÅ ÐÏéÔÕ 
éÜÓÔÉÃ ÁÅÒÏÓÏÌÕ ÓÐÅËÔÒÏÍÅÔÒÅÍ .ÁÎÏ3ÃÁÎ ɉ3-03 .ÁÎÏÐÁÒÔicle Sizer 3910, TSI). 
0ÏÚÅÍÎþ ÍñĠÅÎþ ÚÁÈÒÎÏÖÁÌÁ ÓÔÁÎÏÖÅÎþ ÍÅÔÅÏÒÏÌÏÇÉÃËĻÃÈ ÐÁÒÁÍÅÔÒĳȟ ÐÏéÅÔÎþÃÈ 
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ËÏÎÃÅÎÔÒÁÃþ ÓÕÂÍÉËÒÏÎÏÖïÈÏ ÁÅÒÏÓÏÌÕ ɉ0-ÔÒÁË ψυςυȟ 43)Ɋ Á ÈÍÏÔÎÏÓÔÎþÃÈ ËÏÎÃÅÎÔÒÁÃþ 
frakcþ 0-Ø ɉ$ÕÓÔ4ÒÁË $28-8533, TSI). 

 
6¸3,%$+9 ! $)3+53% 

0ĠÉ ÍñĠÅÎþ ÖÅÒÔÉËÜÌÎþÈÏ ÐÒÏÆÉÌÕ ÐÏÄïÌ ÄÜÌÎÉÃÅ ÂÙÌÙ ÚÍñĠÅÎï ÖÅÌÉËÏÓÔÎþ ÄÉÓÔÒÉÂÕÃÅ 
ÔÒÉÍÏÄÜÌÎþ ɉρυȟ τπ Á ρππÎÍɊȟ ÖÅ ÓÈÏÄñ Ó literaturou (Zhu a spol., 2002), ale bez ohledu 
ÎÁ ÔÏȟ ÚÄÁ ÖÚÄÕÃÈÏÌÏì ÌÅÔñÌÁ ÎÁÄ ÄÜÌÎÉÃþ ɉ/ÂÒȢρÁɊȢ ÎÅÂÏ ÂÌþÚËĻÍ ÐÏÌÅÍ ɉ/ÂÒ ρÂɊȢ 
/ÐÒÏÔÉ ÏéÅËÜÖÜÎþȟ ÐÏéÔÙ éÜÓÔÉÃ ÖÅ ÖÅÒÔÉËÜÌÎþÍ ÐÒÏÆÉÌÕ ÍÅÚÎþ ÖÒÓÔÖÙ ÁÔÍÏÓÆïÒÙ 
ÐÒÁÖÉÄÅÌÎñ ÎÅËÌÅÓÁÌÙȢ .ÁÏÐÁËȟ ÐÏéÔÙ ρυ ÎÍ éÜÓÔÉÃ ÓÅ ÓÐþĤÅ ÍñÎÉÌÙ Ó ÄÅÎÎþÍ ÃÈÏÄÅÍȟ 
ÎÅĿÌÉ ÖÅ ÖÅÒÔÉËÜÌÎþÍ ÐÒÏÆÉÌÕȢ 0ÏéÔÙ éÜÓÔÉÃ ÏÓÔÁÔÎþÃÈ ÄÖÏÕ ÍÏÄĳ ÖÙËÁÚÏÖÁÌÙ ÐÏÄÓÔÁÔÎñ 
ÍïÎñ ÖĻÒÁÚÎÙ ÄÅÎÎþ ÃÈÏÄȢ  

 

 
/ÂÒÜÚÅË ρȢ ÖÌÅÖÏȡ 6ÅÒÔÉËÜÌÎþ ÐÒÏÆÉÌ ÖÅÌÉËÏÓÔÎþÃÈ ÄÉÓÔÒÉÂÕÃþ ÁÅÒÏÓÏÌÕ ÎÁÄ ÄÜÌÎÉÃþȢ 

Vpravo: Nad polem v ÂÌþÚËÏÓÔÉ ÄÜÌÎÉÃÅ 
 
 0ĠÉ ÍñĠÅÎþ ÖÅÒÔÉËÜÌÎþÃÈ ÐÒÏÆÉÌĳ ËÏÌÍÏ ÎÁ ÄÜÌÎÉÃÉȟ ÂÙÌÙ ÎÅÊÖÙĤĤþ ËÏÎÃÅÎÔÒÁÃÅ ρυÎÍ 

éÜÓÔÉÃ ÎÁÍñĠÅÎÙ ÖÅ ÖĻĤËÜÃÈ ÎÁÄ ρππÍ ÎÁÄ ÄÜÌÎÉÃþȢ 4ÁËÏÖï ÚÊÉĤÔÅÎþ ÓÅ ÄÜ ÊÅÎ ÏÂÔþĿÎñ 
ÖÙÓÖñÔÌÉÔ ÊÁËÏ ÄĳÓÌÅÄÅË ÐÒÉÍÜÒÎþ ÅÍÉÓÅ ÐĠÉ ÐÒÏÖÏÚÕ ÁÕÔ ÎÁ ÄÜÌÎÉÃÉȟ ÁÌÅ ÓÐþĤÅ ÊÁËÏ ÖÚÎÉË 
ÓÅËÕÎÄÜÒÎþÈÏ ÁÅÒÏÓÏÌÕ Ú ÐÒÉÍÜÒÎñ ÐÌÙÎÎĻÃÈ ÅÍÉÓþȢ 
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$ÅÔÅËÃÅ ÚÖĻĤÅÎĻÃÈ ËÏÎÃÅÎÔÒÁÃþ ÎÁÎÏéÜÓÔÉÃ ÖÅ ÖĻĤËÜÃÈ ÎÁÄ ρππÍ ÓÐÏÊÅÎĻÃÈ Ó 

ÐÒÏÖÏÚÅÍ ÄÜÌÎÉÃÅ ÄÏÖÏÌÕÊÅ ÏÄÈÁÄÎÏÕÔ ĤþĠÅÎþ ÔñÃÈÔÏ éÜÓÔÉÃ ÎÁ ÐÏÄÓÔÁÔÎñ ÖñÔĤþ 
ÖÚÄÜÌÅÎÏÓÔÉ ÏÄ ÄÜÌÎÉÃÅȟ ÎÅĿ ÊÅ ÖĤÅÏÂÅÃÎñ ÐĠÉÊþÍÁÎÜ ÐĠÅÄÓÔÁÖÁ ÚÁÌÏĿÅÎÜ ÎÁ ÐÏÚÅÍÎþÃÈ 
ÍñĠÅÎþÃÈȢ  
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