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1. Azbest — kde se vzal a co to je?

& 1.1 Azbest. Co je azbest?

&

T & & & & B

V prvnim priblizeni — slovo asbestos je feckého plvodu (Greek -
aoBeoTog: a-, "not"; shestos, "extinguishable™) a byly timto slovem pojmenovany latky
zvlaStnich vlastnosti. Témito vlastnostmi jsou nehoflavost, nezni€itelnost a odolnost
takika vuci vSem tehdy znamym vlivam.

Poprvé se s azbestem setkdvame zhruba 2000 let  pred naSim
letopo €tem. Existovala i kultura - Asbestos-Ceramic (cca. 3900-1800 B.C.) ve Finsku,
Karelii a jizni Skandinavii.

Rekové pouzivali vlakna azbestu pro p Fipravu knot G do olejovych
sakralnich lamp (wicks in oil sacred lamp).

Rimané velmi ¢€asto pro tkani ,nezni ¢itelnych® ubrus u
(tablecloths ), které neshorely ani pfi divokych a ¢etnych hostinach.

Podobné fimané a po té egyptané udajné pouzivali azbestu do
neho Flavych poh febnich rubas G (non-flammable cremation cloths).

Prvni presné datované pouziti azbestu spada do obdobi
Karlomana (742-814 n.l.), pouziti rovnéz do zvlastnich ubrusu.

Za vlady cara Petra Velikého (1675-1725) byly v provozu i malé
textilni manufakturky, které zpracovavali azbest.

Prudky rozvoj vyuZziti vlastnosti azbestu za  ¢ina pak rokem 1800
pres obdobi prvni svétové a druhé svétové valky (prvni pfipad umrti expozici azbestu
v Anglii 1906) a hlavné v povalecnych letech az do roku 1970, kdy zacaly pfichazet na
svétlo svéta prvni legislativni zakazy pouziti forem azbestu.
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Cutting Amosite Blankets — Fab Shop, Puget Sound Nava | Shipyard - 1942

Sound -Ravy ferd.
Cubkting asbes felf with elecir
fitfinzs snd fisnges-for use oo

5
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Band Sawing Asbestos Dust — 1960’s
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.Bezprasna“ prace s asbesto - cementem, USA 70-talé ta
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& 1.2 Azbest. D éleni druh U azbestu z komer ¢éniho
hlediska.

Azbest je vlasthn @ komeréni nazev pro skupinu mineral u,
prirodnich  vladknitych mineral 0, které se pr amyslov é
zpracovavaly. D uvodem takoveho zajmu o vyrobky z azbestu jsou
jeho jedine éné fyzikaln é chemicke vlastnosti.

Vlaknité svazky maji velkou pevnost v tahu, flexibilitu a odolnost
vaéi chemickym ¢€inidl um (kyselinam a bazim) a fyzikalnim
zmeénam (teplota, tlak, tah apod.).

Svazky vlaken mohou byt az centimetrovych délek s velmi
prom énlivym pr tmeérem viaken (diametrem).

4 1.3 Dveé zakladni skupiny azbest
¢ - serpentiny (hadce)
4 - amfiboly
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# 1.4 Druhy azbestu - nejvice prumyslové vyuzivanych — 6
typ u, které byly komeréné vyuzivany

¢ Chrysotile , nebo také bily azbest, zastupce serpentinu —
hadcu, vlaknita struktura vlaken s monoklinickou krystalickou
strukturou, je méné drobivy pruzny a proto je
pravdépodobnost vdechnuti nizSi nez u jinych typu azbestu.
Odolny vuci chemickym a fyzikalnim zménam.

¢ Amosite - grunerite, nebo také hnédy azbest, patfi do skupiny
amphibole. Amfiboly maji vlakna rovna jako jehla jsou méneé
pevna a snadno se rozdrti na velmi malé ¢asti. Amosit neni
odolny vuci silnym kyselinam a bazim.

4 Crocidolite - riebeckite, nebo také modry azbest, patfi do
skupiny amphibole. Je odolny vuc¢i chemickym a fyzikalnim
zménam, velmi prasny, vysoce bioperzistetni.

¢ Jiné modifikace azbestu jako tremolite, actinolite a
anthophyllite nemaji tak hojné vyuziti v pramysilu.
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@ 1.5 Struktura azbestu - z pohledu zapojeni étyfFsténu v celkové struktu Fe Silikat G
# Kremicitany s retézovou vazbou tetraedr u — SiO4
# Skupina hadc 0, serpentin G
# Chrysotile (serpentinizace olivin 1, teplota, t
# Antigorite o
# Lizardite atd. '
# Skupina amfibolova (dvojity  Fetéz)
& amfiboly koso ¢&tvere éné

# Anthophylite
& amfiboly jednoklonné

lak, roztok) @;\ -
. H;'I Ei@x Oxygen

g

Basic Unit
Sio,*

Basic Polysilicate Structures of Asbestos*

e -

# Tremolite
# Aktinolite
& amfiboly jednokl.alkal.
& Crocidolite o
# Tygri oko (k femen s uzav renymi viakny crocidolite)
$ Amosite atd. o
¢ KFemigéitany s vrstevni vazbou tetraedr -

# Pyrophylite .

# Talc (mastek, talek)
# Skupina slid
# Muskovite
# Kiremicgitany s prostorovou vazbou tetraedr U
$ Skupina zZivc U -feldspar (zZivce)

Serpentine Group (Extended Sheet)
= Chrysotile

* Adapted from Hurlbut and Klein 1977
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4 1.6 Mineralogie (serpentin i a amfibol 0)

4 1.6.1 Serpentine group

Chrysotile Mg3Si205(0OH)4 A2/m 2/m
Antigorite (Mg,Fe2+)3Si205(0OH)4 Cmm
Lizardite Mg3Si205(0OH)4 P11
Clinochrysaotile Mg3Si205(0OH)4 Cc, C 2/m Mono
Orthochrysotile Mg3Si205(0OH)4 Unk Ortho
Parachrysotile Mg3Si205(0OH)4 Unk Ortho
Caryopilite (Mn2+,Mg,Zn,Fe 2+)3(Si,As)20510(0OH,CH4 Cm or C 2/m Mono
Greenalite (Fe2+,Fe3+)2-3Si205(0OH)4 Unk Mono
Berthierine (Fe2+,Fe3+,Al,M@)2-3(Si,Al)205(0OH)4 Cmm
Fraipontite (Zn,Al)3(Si,Al)205(0H)4 Cmm
Zinalsite Zn2AISi205(0H)4-2(H20) Mono

Dozyite (Mg7AI2)(Si4AI2)015(0H)12 Cmm
Amesite Mg2AI(SIAI)O5(0OH)4 Cli

Kellyite (Mn2+,Mg,Al3(Si,Al)205(0H)4 P6,6
Cronstedtite Fe2+2Fe3+(SiFe3+)O5(0OH)4 P 3;m 3m
Karpinskite (Mg,Ni)2Si205(0OH)2 Unk Mono
Nepouite Ni3Si205(0OH)4 Ccm21 mm2
Pecoraite Ni3Si205(0OH)4 C 2/m 2/m
Brindleyite (Ni,Mg,Fe2+)2AI(SIAI)O5(0OH)4 c22

Maufite (Mg,Ni)Al4Si3013-4(H20) Mono ? Mono
Carlosturanite (Mg,Fe2+,Ti,Mn)21(Si,Al)12028(0OH)34 Cmm
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4 1.6.2 Amphiboly series
4 1.6.2.1 Amphiboly, Magnesiocummingtonite - Ferroclin oholmquistite series

Magnesiocummingtonite (Mg,Fe++)7Si8022(0OH)2 C 2/m 2/m
Cummingtonite [ IMg7Si8022(0OH)2 C 2/m 2/m
Grunerite - Amosite [ JFe++7Si8022(0OH)2 C 2/m 2/m
Manganocummingtonite [ IMN2Mg5Si8022(0H)2 C 2/m 2/m
Dannemorite Mn2(Fe++,Mg)5Si8022(0H)2 C 2/m 2/m
Manganogrunerite [ IMN2Fe++5Si8022(0OH) C 2/m 2/m
Permanganogrunerite! [ IMn4(Fe++)3(Si8022)(0OH)2 C 2/m 2/m
Magnesioclinoholmquistite Li2(Mg,Fe++)3AI2Si8022(OH) 2 C 2/m 2/m
Clinoholmquistite [ 1(Li2Mg3AI2)Si8022(0OH)2 C 2/m 2/m
Ferroclinoholmquistite Li2(Fe++,Mg)3AI2Si8022(0OH)2 C 2/m 2/m
Ferri-clinoferroholmquistite! [ JLi2(Fe2+)3(Fe3+)2(S i8022)(OH)2 C 2/m 2/m

% 1.6.2.2 Amphiboly, Glaucophane - Riebeckite - Kozulit e series

Glaucophane [ INa2(Mg3AI2)Si8022(0OH)2 C 2/m 2/m
Ferroglaucophane [ INa2(Fe++3Al2)Si8022(0OH)2 C 2/m 2/m
Crossite* Na2(Mg,Fe++)3(Al,Fe+++)2Si8022(0OH)2 C 2/m 2/m
Magnesioriebeckite [ INa2(Mg3Fe++2)Si8022(0OH)2 C 2/m 2/m
Riebeckite - Crocidolite [ INa2(Fe++3Fe+++2)Si8022(0OH)2 C 2/m 2/m
Nyboite NaNa2(Mg3Al2)Si7AlI022(0H)2 C 2/m 2/m
Ferronyboite! NaNa2(Fe++)3AI2(Si7Al)O22(0OH)2 C 2/m 2/m
Ferric-ferronyboite! NaNa2(Fe++)3(Fe+++)2(Si7Al)O22( OH)2 C 2/m 2/m
Eckermannite NaNa2(Mg4Al)Si8022(0OH)2 C 2/m 2/m
Ferro-eckermannite NaNa2(Fe++4Al)Si8022(0OH)2 C 2/m 2/m
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Ferripedrizite!
Sodic-ferripedrizite!
Ferroleakeite!

NaLi2(Fe+++2Mg2Li)Si8022(0OH)2
Na(LiNa)(Fe+++2Mg2Li)Si8022(0OH, F)2
NaNa2(Fe++)3(Fe+++)2Li(Si8022)(OH)2
Leakeite NaNa2(Mg2Fe+++2Li)Si8022(0OH)2
Fluoro-ferroleakeite NaNa2(Fe++2Fe+++2Li)Si8022F2

Kornite Na(CaNa)Fe++4(Al,Fe+++)Si7Al022(0OH)2
Ungarettiite NaNa2(Mn++2Mn+++3)Si802202
Obertiite! NaNa2(Mg3Fe+++Ti)Si8022(0,F,0H)2
Magnesio-arfvedsonite NaNa2(Mg4Fe++)Si8022(0OH)2
Fluoro-magnesio-arfvedsonite! NaNa2(Mg,Fe++)4Fe+++[ Si8022](F,OH)2
Arfvedsonite NaNa2(Fe++4Fe+++)Si8022(0OH)2

Kozulite NaNaz2Mn++4(Fe+++,Al)Si8022(0H)2
4  1.6.2.3 Amphiboly, Richterite - Ferrobarroisite series
Richterite Na(CaNa)(Mg,Fe++)5[Si8022](OH)2

Fluororichterite!

Na(CaNa)Mg5[Si8022]F2

Potassicrichterite!
Potassic-fluororichterite!
Ferrorichterite
Magnesiokatophorite
Magnesioferrikatophorite
Katophorite
Ferrikatophorite
Aluminomagnesiotaramite!
Magnesiotaramite
Ferri-magnesiotaramite!
Taramite

(K,Na)(CaNa)2Mg5[Si8022](OH,F)2
(K,Na)(CaNa)Mg5[Si8022]F 2
Na(CaNa)Fe++5[Si8022](0OH)2
Na(CaNa)Mg4AISi7AIO22(0H)2
Na2Ca(Mg,Fe++)4Fe+++Si7AlI02 2(OH)2
Na(CaNa)Fe++4(Al,Fe+++)Si7AI022(0OH)2
Na2Ca(Fe++,Mg)4Fe+++(Si7Al)0O22(0OH)2
NaCaNaMg3AI2[Si6AI2022](OH) 2
Na(CaNa)Mg3ALFe+++[Si6AI2022](0OH)2
NaCaNaMg3Fe+++2[Si6Al2022]( OH)2
Na(CaNa)Fe++3AlFe+++[Si6AI2022](OH)2
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C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m

C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
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Ferritaramite

Winchite!
Ferrowinchite
Ferriwinchite
Aluminobarroisite!
Aluminoferrobarroisite!
Barroisite
Ferrobarroisite
Ferribarroisite
Ferri-ferrobarroisite!

[ ](CaNa)Mg4(AL,Fe+++)Si8022(0OH)2
[ ](CaNa)Fe++4(Al,Fe+++)Si8022(0OH)2
NaCaMg4Fe+++Si8022(0OH)2

[ ]ICaNaMg3AI2(Si7Al)O22(0OH)2

[ ]CaNa(Fe2+)3AI2(Si7Al)022  (OH)2
[ J(CaNa)Mg3AlFe+++Si7AI022(0OH)2
[ ](CaNa)Fe++3AlFe+++Si7AlIO022(0OH)2
CaNa(Fe++,Mg)3Fe+++2[AISi7022](OH)2

¢  1.6.2.4 Amphiboly, Tremolite - Sadanagaite series

Tremolite [ 1Ca2Mg5Si8022(0OH)2
Actinolite Ca2(Mg,Fe++)5Si8022(0OH)2
Ferro-actinolite [ ]1Ca2Fe++5Si8022(0OH)2

Magnesiohornblende Ca2[Mg4(Al,Fe+++)]Si7AI022(0OH)2
Ferrohornblende [ |1Ca2[Fe++4(Al,Fe+++)]Si7TAIO22(0OH) 2
Alumino-tschermakite Ca2(Mg,Fe++)3AI2(Si7Al)O22(0OH) 2

Tschermakite! [ ]1Ca2(Mg3AlFe+++)Si6AI2022(0OH)2
Aluminoferrotschermakite! [ |Ca2(Fe2+)3AI2(Si6AI2)02  2(0OH)2
Ferrotschermakite! [ |1Ca2(Fe++3AlFe+++)Si6AI2022(OH )
Ferro-aluminotschermakite* Ca2Fe++3AI2(Si7Al)O22(OH )2
Ferritschermakite Ca2(Fe++,MQ)3AI2(Si7Al)O22(0OH)2
Ferroferritschermakite* Ca2(Fe++,Mg)3Fe+++2(Si7A)O 22(0OH)2
Edenite NaCa2Mg5Si7AI022(0OH)2
Fluoro-edenite! NaCa2Mg5Si7AI022(F,0H)2
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[ |CaNa(Fe++)3(Fe+++)2(Si7Al) 022(0H)2

Na(CaNa)(Fe++Mg)3Fe+++2[Si6AI2022](0 H)2 C 2/m 2/m

C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m

C 2/m 2/m
C 2/m 2/m

C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
C2/m 2/m
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Ferro-edenite NaCa2Fe++5Si7Al022(0OH)2 C 2/m 2/m

Cannilloite! CaCaz2Mg4AI(Si5AI3)022(0OH)2 C 2/m 2/m
Fluorocannilloite! CaCa2(Mg4AhSi5AI3022F2 C 2/m 2/m
Pargasite NaCa2(Mg,Fe++)4AIl(Si6AI2)022(0OH)2 C 2/m 2/m
Ferropargasite Ca2(Fe++4Al)Si6AI2022(0OH)2 C 2/m 2/m
Potassicpargasite! (K,Na)Ca2(Mg,Fe++)5Si8022(0OH,F)2 C2/m 2/m
Magnesiohastingsite NaCa2(Mg4Fe+++)Si6AlI2022(0OH)2 C 2/m 2/m
Hastingsite NaCa2(Fe++4Fe+++)Si6Al2022(0OH)2 C2/m 2/m
Kaersutite NaCa2(Mg4Ti)Si6AI2023(0OH)2 C2/m 2/m
Ferrokaersutite NaCa2(Fe++4Ti)Si6Al2022(0OH)2 C 2/m 2/m
Potassicsadanagaite! (K,Na)Ca2[Fe++3(Al,Fe+++)2][Si5 AI3022](0OH)2 C 2,Cm,C 2/m Mono
Potassic-magnesiosadanagaite!

(K,Na)Ca2[Mg3(Al,Fe+++)2][Si5AI3022](0OH)2 C 2,Cm,C 2/m Mono
Magnesiosadanagaite (K,Na)Ca2(Mg,Fe++,Al, Ti)5[(Si,Al)8022](0OH)2 C 2,Cm,C 2/m Mono
Sadanagaite (K,Na)Ca2(Fe++,Mg,Al, Ti)5[(Si,Al)8022](O H)2 C 2,Cm,C 2/m Mono

Potassicferrisadanagaite!
) (K,Na)Ca2(Fe++,Mg)2(Fe+++,Al)2[Si5AI3022](OH,F,0)2 C2/m 2/m

4  1.6.2.5 Amphiboly, Joesmithite series

Joesmithite PbCa2(Mg,Fe++,Fe+++)5Si6Be2022(0OH)2 P 2/a 2/m
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% 1.6.2.6 Amphiboly, Magnesioholmquistite - Ferrogedri

Magnesioholmquistite
Holmquistite
Ferroholmquistite

Li2 (Mg,Fe++)3A12Si8022(0H)2
[1(Li2Mg3AI2)Si8022(0H)2
[ ](Li2Fe++3A12)Si8022(0H)2

Sodicanthophyllite NaMg7Si8022(0OH)2
Sodic-ferro-anthophyllite! NaFe++7Si8022(0OH)2
Magnesioanthophyllite? (Mg,Fe++)7Si8022(0OH)2
Anthophyllite [ IMg7Si8022(0OH)2
2/m

Ferro-anthophyllite [ JFe++7Si8022(0OH)2
Sodic-ferrogedrite! NaFe++6AISi6AI2022(0H)2
Sodicgedrite NaMg6AISi6AI2022(0H)2
Magnesiogedrite? (Mg,Fe++)5AI2Si6AI2022(0OH)2
Gedrite [ IMg5AI2Si6AI2022(0OH)2
Ferrogedrite [ JFe++5AI2Si6AI2022(0OH)2

Protoferro-anthophyllite! (Fe++,Mn++)2(Fe++,Mg)5(Si4 011)2(0OH)2
Protomangano-ferro-anthophyllite!  (Mn++,Fe++)2(Fe++, MQg)5(Si4011)2(0OH)2

4 1.6.2.7 Amphiboly, Chesterite - Jimthomsonite series

Chesterite

Clinojimthompsonite

Jimthompsonite

(Mg,Fe++)17Si20054(0OH)6
(Mg,Fe++)5Si6016(0OH)2
(Mg,Fe++)5Si6016(0OH)2

15.12.2011 ZUHK/KU Kralovéhradeckého kraje

te series

P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m

P nma 2/m 2/m

P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
P nma 2/m 2/m 2/m
Pnmn 2/m 2/m 2/m

Pnmn 2/m 2/m 2/m

A21ma mm?2
C 2/c 2/m
P bca 2/m 2/m 2/m
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¢ 2. Azbest
- nékdy hledani jehly v kupce sena
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& 2. Azbest na kazdém kroku

& Stavebnictvi

¢ |zola€ni desky
¢ Eternit
¢ EzaltAaB
# HORP
¢ lzomin
¢ Cemboplast
¢ Aprobit 2000
& Lignat &l
& Dupronit
¢ Unicel
& IDK 30
& Lignopal
¢ Cembalit atd.

¢ Nastriky konstrukci budov
# Limpet, Pyrotherm
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¢ Obvodove plast e budov

¢ ODK 11 a 001A
CHANOS
BDP
Isodid
Panel AC-PS
Sidalvar Feal VAR M3
Kovoplastoveé obvodoveé zdivo
Monti
Stamo
MDU-85 atd.

¢ ¢ & ¢ ¢ ¢ S S D

4 Stresni krytina - typu
deskovy a vinity
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& Tepelna izola ¢éni vata, saury,
medv édi ,lejna“

¢ Beton v jadernych elektrarnach
— michal se do betonu kv Ul
nepropustnosti neutron U

¢ Podlahove krytiny — dlazdice,
stare asfaltove lepenky
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& Potrubi

& odv étravani , ventila ¢ni
jednotky, vzduchotechnika

£ vodovody a kanalizace |,
odpadni trubky, svody

el
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5 A o Y
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¢ kou rovody

15.12.2011 ZUHK/KU Kralovéhradeckého kraje ~ List €. 20



& Jina odv etvi

¢ Textilni pr amysl — od évy, plachty,
protipozarni rousky, rukavice

¢ Sklarsky pr umysl| — tepelna izolace,
desky a vaty, od éevy, rukavice

¢ Automobilovy pr amysl — brzdoveé
oblozeni, izola éni Snary, ,fibrova*
tésneéni, spojkova oblozeni
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¢ Kamnafstvi, topidla — izolaéni SAaury,
kamna rské kominoveé trubky, kou Frovody

¢ Pramysl jako takovy

s durazem na chemicky, technologické
celky — tepelna ochrana kotl u, tésnéni
prirub (,fibrova®), vzduchotechnika,
odtahy par, pr aduchy, odpady kapalné,
tepelné clony a st ény u peci a susi €ek

V- B
T

apod.
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¢ Elektrotechnika - topidla, ochranné desky,
izolace (desky s velkym obsahem azbestu
jsou velmi k rehke)

% Kryti kabelovych rozvod u v elektro
tunelech, Sachtach vedeni kabelovych
rozvod U
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¢ Nadrze, tanky, cisterny -z
,vinylazbestu* a podobnych

¢ Lomy a loziska azbest 0 vSech typ U
— dnes se jiz net ézi
¢ 7z hlediska emisi za hranici
pozemku

% z hlediska pracovnich podminek —
pracovni ovzdusi

# z hlediska venkovniho ovzduSi —
outdoor, vnit rniho ovzdusi budov a
pobytovych mistnosti

¢ z hlediska vodniho hospoda fstvi
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Prehled stavebnich materiali s obsahem azbestu, které byly v CR' v minulosti vyrabény

Vyrobek Dopinujict udaje Misto wyroby Ukonceni
wvyroby
Stresni sablony 400x400x4 mm, 450x4004 Beroun, Sumperk, 1996 (od
Eternit, Beronit mm, Sede, teme, Cervena i jing | Nitra roku 1912)
barvy, p= 2100 kg'm?
Vinita stresni krytina | desky sede, ceme, Cervene, Beroun, Sumperk, 1005
typu A a B (podle zeleng i jiné barvy, miznych Hranice, Nitra,
velikosti viny”) razmenl, p = 1800 kg/m’® Puchov
Hrebenace, tvarovky | ruzne dopinky k zakladnim Beroun, Sumperk, 1906
a stresni veiraci stresnim prvkum Hranice, Nitra
prvky
Izolacni snura @ = 1- 50 mm Zverinek 15990
MNetkane textilie thoustka 0.6 — 1,1 mm Zverfinek 1990
METAS
Izolacnideska IDa | thoustka 1- 6 mm Zverinek 1990
DK
Kvetinove truhliky 2 | rizna velikost a tvar Beroun, Nitra 19494
zahradni dopifiky
Tlakove a e = 50 - 1000 mm, delek 500 Beroun, Hranice, 1990
kanalizani roury a — 5000 mm MNitra
tvaroviky )
Interierove tloustka 6,.8,10.12 mm Beroun, Sumperk, 1995
velkoplosne desky p= 600 aZ 1800 kg/m?® Mitra, Pachov 2000
(Dupronit A, B, C, v pfirodni svétle Sade barvé
Ezalit A, B.C)
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Desky exterierove a | tloustka 6.8,10,12 mm Beroun, Hranice, 1995
podstresni (ekali, p= 600 az 2000 kg/m? Sumperk, Cemousy,
Lignat, Cemtbragit, v prirodni svétle Sede barve Puchov, Nitra
Cemboplat, Unicel)
Sendvitove desky Nitra 1995
S PENOVYM
polystyrenem
Diesky Pyral pozame odolne sendvicove Praha 10492

desky s vinitou hlinkovou folii

v jadru
Desky lzomin, thermoizodacni desky, Nova Bana, Banska | 1992
Akumin, p = 250 - 400 kg/m? Stiavnica
Calothermex
Asfaltove desky Vyrobky s mikromletym Bmo 1950
ASBIT azbesiem
Asfaliove pasy — Viyrobky s mikromletym Brmo, Hostinne, Bela | 19590
napl. Aralebit, arbestam pod Bezdézem
Bitagit, Cufoibit,
Arahit-5, plasthit
MNastrikove hmoty protipozarni nastriky zejmena Praha, Dlha Ves, 1992
Pyrotherm na ocelove konstrukce Citajovee,

Parchovany

"CR — Ceska repubiika, pod timto nazvem jsou pro potfeby fohoto mefodického pokynu minény i

statni utvary, do nichZ CR pafrila pfed svym vznikem (CSR, CSSR, CSFR, C-SFR)
Vyrobci: Beroun, Hranice, Nitra, Puchov — Azbestocementove zavody n.p. (s.p.)

Sumperk — Etemitove zavody n.p. (s.p.)
Zverfinek — Azbestos np. (s.p.)
Bmo — [zoladni zavody n.p. (5.p.)
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Table Al. Asbestos-containing materials; examples of use and typical asbestos content

Product

Examples of application

Typical asbestos
concentration

Azbestocementové ploché desky

Azbestos cement

flat boards

Roof claddngs.
Sidings

Banister elements
Windowsills
Staircases

Parfition walls
Support for cable runs

In small sizes as slates and shingles in the
reofing and siding saciors

10 - 12% chirysotile.
Sometimes also < 5%
crocigolite or amosite

Azbestocementové vinité desky

Aszhestos cement
commugated sheets

Roof claddngs.
Penmeter insulation

Sidings in the industrial sector

10 - 12% chrysotile,
cometimes also with socme
manufaciurers < 5%
crocadolite

Azbestocementové potrubi a trubky, odtah

Azbestos cement
pipes/ducts

Dirinking water and wasiewater pipes

Senice pipes

10 - 15% chrysotile.
Drinking water pipe also up

to E-‘.‘-“' ocidofite or amosite

Azbestocementove listy, pasy apod.

rmiouldings

Flowsr boxes
Garden articles

Sculptures

apod.
y ap knlet air and exhaust ar ducts
Cable shafis
Ashestos cement Standard ashirays 10— 12% chrysofila
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Leh&ené a protipozarni desky s obsahem
azbestu

Product

Examples of application

Typical asbestos
concentration

Asbestos-containing
lightweight basdding
boards or fireresstant
panels

Sealing of openings in walls required to be fire
resistant

Fire-protection encasement of wventiation ducts,
cable gucts and cable shafts

Fire closures . walls required to be fire resistant
{fire shutters, fire bamiers)

Fire-protecton encasements
Smoke-removal ducts
Insert m fire-resistant doors and gates

Substructure of keminanes (Bghting fixheres)

Approximately 15%
chrysotile and
approximately 15% amosite

Achestos-contzining
lightweight buiding
boards or fire-resistant
panels

Lining fire-hazard rooms

Partition walls, parition surfaces, doors
Sanitary modules

Support and beam encasemsnts
Smoke aprons

Fre locks

Up to 50% chrysotile,
sometimes up to 35%
amosite

Asbestos-containing
pipe and boiler
insudations

Potrubi a izolace kotlt materidlem s azbhestem

Comugated paper ppe msulation
E£5% magnesia block and pipe msulation

Calcwum sdicate block and pipe insulation

30 —100% chrysotile

Total of 15% asbestos, may
be chrysotis, amosite or
crocidofite, or any mixture of
WO Or mone.
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Azbestoveé tkaniny a balici materialy

Lepenky obsahuijici azbest

Tésnéni dilataénich spar, pény

Nastfiky hmot obsahujicich azbest

15.12.2011 ZUHK/KU Kralovéhradeckéhc

Product

Exampies of application

Typical asbestos
conceniraton

Asbestos packng,
asbestos cloth

Seals or sealing sirips on lightweight walls
required to be fire resistant (at ceiling. floor,
joints between elemeants, wall terminations |

Seals on pipe and duct feed-throughs n walls
and ceilings

Seals between flanges of ventilation ducks

Seals on fre-resistant glazing, shelter doors,
chimney soot doors

Seals and insulation on heat-gensration
systems, hot pipes and hot valves

Fire blankets
Heat-resistant clothing, heat-resistant gloves

Lining of pipe dips for hot water, steam and
sprinkler pipes

Lamp wicks

Mantles for gas lamps

Pradominantly chrysotile
{20-100% ); for acid-
resistant applications
crocagolite

Asbestos millboards

Seafing strips on Gghtweight walls required to be

fire resestant (at ceding. floor, ppints befwesn
elemenits, wall terminations)

Substructure of luminanes (lighting fxtures)

Botiom coating of wooden windowsills over
radistors

B0 - 100% chrysofle

Asbestos foams

Infiliing {seafing} of movement joinis

Seals at fire shutiers and fire bamers

approxmately 50 %
chrysotile

Sprayed asbestos

Contour-following fire-resistant coating of steal
structures

Coating of ceilings and wafs in masic auditona,

theatres, churches, garages, mdustnal rooms
{for noise protection)

Seafng off openings for cable, pipe and duct
feed-throughs through walls reguired to be fire
resistant

Encasing of ventilation ducts

40 - 70% of chrysotile,
crocidolite or amosite, also
mixtures of mineral wool
wiith either 20% amosite or
up to 305 chrysotie. Other
mitures include 15%
chrysotile with either perfite
or vermiculite. and gypsum




Product

Examples of application

Typical asbestos
concentration

Asbe[ps-containing
trow -on

compositions and putty

Tmely a tésnici hmoty

Grouting of prefabricated concrete components
Sealing of movement joints

Pipe feed-throughs through walls and ceilings
Dhoor casings of fire-resistant doors
Anti-drumming coatings {car presenvation)
Coatng of underwater siruciures

Baseboard coating on house walls

Up to 0% chrysotile

Asbesios-containing
flz=orings

Podlahy, podlahové krytiny

Remnforcement in fiexible sheets

Rot-resistant support layer as undeday of
cushion winyl flooring materials—

Chnysotile 10 - 20%:

Chrysotite 80 - 100%

Asphalt or winyl
asbestos floor tiles

Remforcament

Asphalt tiles wp to 35%
chirysofile, winy tiles up to
20% chrysofile

Rubberized asbesios
SEIE
Pogumovana agbestova tésnéni

{Gaskets for pipe fanpes

Chrysotile 50 - 0%

Asbestos-containing
friction products

Brake Bnings
Brake bands

Chutch linings

Chrysotile 10 - 7%

Materialy odolné tfeni — brzdova oblozeni, oblozeni spojek apod.
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Filtry a filtraCni desky

Talek — mastek, ktery
obsahujici azbestovou
PFi nalezu viaknité stru

Vermiculite — mineral s

Table A2. Materials that can contain asbestos; examples of application and typical asbestos

concentration

— Stenie and asephc fiters
- Clarfying sheets

— Diaphragms for chioralkali electrolysis process

Product Examples of application Approximate asbestos
concentration
Filter media — Airfilters 25 chrysotie, rarsly amosite
— Liguid fifters

Talc

{asbestos content
dependent on deposit)

formu talku.
ktury se hodnoti jak

— Helease agenis for electric cables, rubber
products

— HRelzase agenis in the confectionerny industry
— Tafar's chalk

- a7 besthanufacturs

— Medicine, cosmetics

chrysotile andior
actinoliteftramoiie

Wermicuite

podobnymi viastnos

—  Afte and wall cavity insulaton

tmi Jako 2 PESE

—  Huorficuliural products

Depends on the source of
the vermicuiite. Vemmiculite
from Montana, U.5.A may
contain up to 8% of a mixture
of amphibole asbestos ypes

Industrial minerats
mnciuding wollastonite,
sepanfite, mica, dolomiks

Ceramics manufacture
Plastics fillers
Surfacing matenals and joint compounds

Ceiling tiles

Clepends on the source of
the mineral. May contain up to
T tremolife/actinofie.

Surfacings

— FRoad constrection

Povrchy — cesty, stez

Y, prechody apod.
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Product Examples of application Approximate asbestos
concentration
Chemical products for (- B#umen, roofing and seafing sheets A%
constrection and other
progucts | — Sealing putties 2%
tmely tésnici
— == 1 Y]
tmely sklarské 3lazing putties 4
bitumenove natéry — Bituminous coatings 30%
plnidla ardzne tmely |- Fillers and sealers 25%
sparovaci hmoty — Jointing compounds 5%
barvy — Pamts 2%
lepidla — Glees 45
retardéry — zpomalovacg horeni
— Fire retardants 0%
ochrana pod podlahové krytiny
— Sub-fioor protection 4%
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Where am | likely to find
ashestos materials?
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= - i P 5 Tl Noie= This diageam does not show all posshie uses
Tipical loeations for fie most common ashesins maeEs e g 1 y and Incaons of ashedks maEraks:

S s A detalled sney will be requed io dently al
. . ashecs maends na bulding
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Material Typicka poudn Priklady vvskyiu
obsahujic
azhest

Nastiiloy tepelna a  zvukova | izolace, | na ocelovych konstrukceich

{mohon protipoZzami ochrana a ochrana prott | ve vellych & vicepodlaznich

obsahovat kondenzact budovach: jako protipoZzarmi

83 %o azbestn) piepazky wve stropnich dutinach
a na stropech plaveckych bazént

Volné sypana | tepelna a zvukova izolace izolace podiorovi, kabelove prostupy

vypli (nmze

byt az 100 %a

azbestu)

Izolacnd tepelna  izolace trubek., kotln. | na potrubi a kotlich ve vefejnych

oplasténi a tlakovych nadob; tvarovane potrubni | budovach  skolach  tovarnach

vyplné (od 1 profily, desky pasky, provazee, | anemocmcich: azbestové rohoZe

do 100 % vinity papir, stavebnmi a izoladni | ma promyyslovych parnich koflich

azbes) rohoze a lepenksy snnry nebo provazce ovinuté kolem
potrubi, nékdy pokryte cementovym
potérem

Azbestove pozarmi ochrana tepelna a zvukova | temér wve vwviech dmzich budov;

1zolacni desky | 1zolace a vieobecne stavebmi prace vinstalatnich potrubich a jako

(mohoun profipozamm  prepazky. wvypliowve

obsahovat 16 panely, piicky. stropmi podhledove

az 40 % desky. stfedm 1zolace, obloZzen stén
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Material Typicka poudn Piiklady vyslotn
obsahujici
azbest
azbestu) kryei desky van; plasté domacich
bojlern, panely pfiek a stropu.
cbezdivky kamen a systemy
dvojrtych (dutinovych) podlah
Provazce, izolacni hmoty pro oplasténi. vyplné | kotle ustiedniho tfopemi.  pece.
tésmici vialma | a ucpaviy, Zamwvzdome | spalovaci pece a dalii  zafizeni
(az 100 %% a ohmivzdome tésnémi a wuzavery, | pracujici pil vysckych teplotach
arbestu) temovami ve zdivwe. tésnémi keild
akowiovych trubek  pletencove
trubloy pro eleltricke kabely
Latky (az vvplné a ucpavky, tepelna izolace | ve slevamach v laboratotich
100 %o aizolatmi  plasté  (ohmvzdome | akuchynich; protipoZzarmi zastény
azrbestu) potahy, &Znénky a protipozamm | v divadlech
zastény), rokavice. zastéry
a pracovmi kombinézy
Tuha lepenka, | vieobecna tepelna izolace a poZzarm | lavtmova lepenka a hydroizoladéni
papir a ochrana, elektricka a tepelna izelace | vrstvy, kompoziti materialy s oceld,
vyrobky elektnickych zanizeni obvodove plasté a stfedni lavhny,
z papiru (90 az podlahove kyvtiny zPVC, kryei
100 % vrstva hoflavvch desek nehoflave
azbest) laminaty a izolace vinitych trubek
15.12.2011 ZUHK/KU Kralovéhradeckého kraje
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profilovane stfesni kaytiny,
obvodove plaste zdi a okapm desky

pricky v zemédélskych a obyinych
budovach, obloZeni v primmyslovych
budovach, dekorativni panely, kryci
desky van, okapova prkma, obklady
stén a stropd, mobilni  budky,
mmozitelske ziahony v zabradnictvi
protipozami hrazeni a kompozitei

iﬁiﬂ{mﬁie panely pro protipoZzami ochranm
obsahovat dlazdice / cbldadacky a stfeim tasky | obvedove plasté, terasy, pochozi
10az15% obklady plochych stfech a stieSm
azbesmu} vty
tvarované vyrobky (lité do forem |cistemy a nadrze, trativedy,
Lisované) kanalizacni roury, deitfove potrubi
a Zlaby, kowfove trubky, oploceni
soucasti sttech, kabelove kanaly
a trubky, ventilacmi kanaly
a kvétinove truhliloy
Azbestozivic- | karytinove  lepenky, hydroizolacni | ploche sifechy, okapni svody
ne vyrobly vistvy, polotuhe stieini vty
(mohou obloZems a olemovam stfesnich
obsahovat asi | Zlabn, povlaky na kovy
3 %o azbesm)
Podlahove dlazdice na podlabm (podlahove | skoly, pemocmce, obyine domy
materidly ¢tverce  ztermoplasth  obsahujici
(mohon obvykle 25 % azbesm), podlahove
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Aaterial
obsahujici
azhest

Typicka pousda

Priklady vyskotu

obsahovat az
25 % azbestu)

brvtingy zPVC se spodni vrstvou
z azbestoveho papim

Dekorativii
natéry a barvy
(mohon
obsahovat 1 az
5 % azbestu)

natéry na sténach a stropech

v mmulostt modermd a poudvane jen
v nekterych clenskych statech

Tmely, tésmici
hmoty

a lepudla
(mohon
obsahovat asi
5az 10 %
arbest)

kdekolt, kde se pouiiva tento typ
hmot

okenmi tésnéni. podlahy

Vyziuzens
plasty (mohou
obsahovat asi
5az 10 %
arbest)

panely potazene plastem panely
a obvodove plasté zPVC, vyzinze
vvroblad do domacnosti

panely potaZzene plastem (napi.
Marmite) v obyitoych prostorach
lodi, okenni parapety

Hmota na
vyrobu
hmozdinek

montazn
piistroje

vinty  pro nasténne

eleldricke skiinky

15.12.2011 ZUHK/KU Kralovéhradeckého kraje

List €. 37




Fhh

Material obsahujici azbest

Domaci spotiebice

Tepelna 1zolace a ffeci vyrobky, azbestovy

vysousete vlast, teplovzduiné a salavé

papir. formy/Sablony na tvarovani | elektricke konvektory., opékace topinek.
(konstrukénich) prvkia, brzdové desticky, | pracky, bubnové susicky, odstiedivé
tésnéni a uzavéry zhisovanych vlaken. | zdimaélky, mycky nadobi, chladméky
pogumovane/polymerove tésnéni a uzavéry a mraznicky

Izolac¢ni desky, zaruvzdormny cement, uzavéry | vafice, krby

z lisovanych vlaken, pogumované/polymerove

uzavery

Tuha lepenka varne podlozky

Papir, tuha lepenka, azbestocement

stojany na Zehlicky

Azbestove textilie

kuchynské rukavice (chiapky). ohnivzdorneé
potahy

Vlakmité panely, pfipadné
z drati nebo sklenénvch vlaken

s potahem  siti

katalyticke plynové ohiivace

Papir, latky a 1izolaéni desky s hlinikovou
podlozkou

horkovzduina plynova topna télesa

Azbestova sadra

kotle / potrubni rozvody

Izolaéni bloky, izola¢ni desky. papir, fibrove
podlozky z lisovanych vlaken, podlozky pojene
prvzi / polymerem

elektricka horkovzduina akumulaéni topna
télesa

Fibrove podlozlky radiatory
Jina zarizeni
Treci vyrobky brzdove  desticky, desticky  spojek
v nakladnich vozech, osobnich

automobilech a jinych vozidlech
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Asbestos training is a legal requirement

I you work on buildings built or refurbished before the

year 2000, asbesto uld be present. You will need Caut I On
awarengss traini 0 you know how to avoid the risks, » " 1
. hidden killer

S50%:=:

Health and Safety
Exact

15.12.2011 ZUHK/KU Kralovéhradeckého kraje

Each week approximately
20 tradesmen die from
this hidden killer

Health and Safety
Executive
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& 3. Metody a analytické postupy,

legislativa z pohledu volby analytické metody

Co chceme zjistit, jak ma vypadat vysledek:

ldentifikace a semikvantita v materidlech, p  Gdé (typ azbestu, % hmot.)
P%éetni koncentrace v ovzdusi — pracovni (vl/cm  3), venkovni a vnit ¥ni (vl /
m?)

Hmotnostni koncentrace v ovzduSi — gravimetrie (mg/ m  3)

Pocetni koncentrace ve vod & (vl/1—dm 3, vl/ m?3)

Pocetni konc. na ploSe (nasati sediment. vlaken, st éry (vl / dm 2))

¢  AHEM, p¥il. €. 13/86 Standardni metodika pro stanoveni pocetni
koncentrace mineralnich vlaken v pracovnim prostredi

¢ CSN EN ISO 16000-7:2007 Cést 7: Postup odbé&ru vzorku pfi stanoveni
konc. azbestovych. vlaken v ovzdusi

¢  Sbirka zakon G €. 361/2007 Sb. (Priloha ¢&. 3, tab. 5 atd., PCM na
membranovych filtrech)

¢ WHO (Determination of airborne fibre number concentrations: a
recommended method by PCM (membrane filter method, WHO, Geneva,
ISBN 92 4 154496 1, 1997)

¢  Directive 2003/18/EC of the European Parlament a 83/477/EEC, PCM
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¢ NIOSH 7400 (Manual of Analytical Methods, Asbestos and Other Fibers
by PCM, NIOSH 1994a, Issue 2)

£ NIOSH 7402 (Manual of Analytical Methods, Asbestos by TEM, NIOSH
1994a, Issue 2)

# NIOSH 7403 (Manual of Analytical Methods, Asbestos by PLM — polarized
light microscopy, NIOSH, Issue 2)

1AR{%¥(NJ
iGiTy

(O

DON’T TAKE RISKS WITH

ASBESTOS|

Analytical method for millions of particles per cubic foot (MPPCF)
Standard procedure for sampling and counting dust — adopted by the
ACGIH in 1942

Ref: Amer. Indust. Hyg. J.; pg. 550, Nov — Dec. 1967 A
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¢ HSE MDHS 39/4 (Health and Safety Laboratory, Methods for the
Determination of Hazardous Substances, Asbestos Fibres in Air,
Sampling and evaluation by PCM under the Control of Asbestos at
Work regulations, HSE Book, Sudbury, Suffolk, ISBN 0 7176 1113 2,

1995)

# HSE MDHS Research Paper 18. (The reproducibility of asbestos
counts, HSE Books, Sudbury, Suffolk, 1982)

& OSHA ID 160 (Asbestos in Air)
¢ OSHA ID 191 (Polarized Light Microscopy of Asbestos)
¢ EPA SOP#2015 (Asbestos Sampling, 1994, rev. 0.0)

: & EPA QA Technical Information Bulletin Vol.1, No.3, 1991
~ (Sampling and Analysis for Airborne Asbestos)

B LIGHT MECROSCOPY OF ASEESTOS

FOLAREIFE

MAIL ORDER HSE priced and free publications are available from
HSE Books, PO Box 1999, Sudbury, Suffolk CO10 2Wek D1787 881165
Fax: 01787 313995 Website: www.hsebooks.co.uk

IGHT MICROSCOPY OF ASBESTOS - (Inorgs i

RETAIL HSE priced publications are also available fromKkshops.
HEALTH AND SAFETY ENQUIRIES HSE's Infoline Tel: 08701 545500
Fax: 02920 859260 e-mail: hseinformationservices@itaom or write to
HSE Information Services, Caerphilly Business P&derphilly CF83 3GG.

You can also visit HSE’s website: www.hse.gov.uk

PO ARIZEDR I

b
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¢ VDI 3866 Part 1 — Determination of asbestos in technical products. Principle
Sampling and Sample preparation.

¢ VDI 3866 Part 2 — Determination of asbestos in technical products Infrared
spectroscopy method.

% VDI 3492 - Indoor air measurement — Ambient air measurement. Meas. Of
inorganic fibrous particles Scanning electron microscopy

4 1SO/DIS 10312 - International Organization for standardization, Ambient Air —
determination of asbestos fibres — Direct transfer transmission electron
microscopy method, 1991

4 1SO/DIS 13794 - International Organization for standardization, Ambient Air —
determination of asbestos fibres — Indirect transfer transmission electron
microscopy method, 1995

% |SO 8672 - PCM Mineral fibers , 1ISO 16017-1 Vzorkovani pumpami, 1SO

16017-2 Difuzni Vzorkovanln‘uI}I—I‘xirhlliniv 3866 .Bestimmung von Asbest in tech-

nischen Produkten®

Blatt 1: .Grundlagen:; Entnahme und Aufarbeitung der Pro-
bhen*

Blatt 2: .Infrarotspektroskopisches Verfahren*®

Blatt 4: ,Phasenkontrastmikroskopisches Verfahren*

Blatt 5: ,Rasterelekironenmikroskopisches Verfahren*

e BGI 505-30 Verfahren zur Bestimmung der Massenantei-
le von Chrysotil- und Amphibolasbhesten® (Phasenkontrast-



£ ASTM D5755 (Microvac), ASTM D5756 (Microvac),
ASTM D6480 (Wipe) Asbestos in Dust

& AHERA Air Protocol , EPA Level
ASTM D6281-98 ISO 10312 Method TEM

& EPA 600/R-93-116 (Chatfield: Semi-Quantitative)
EPA 600/R-93-116 (Quantitative)
NYSDOH ELAP TEM 198.4

& EPA 600/M4-82-020
EPA/600/R-93/116 - Point Counting-EPA 400 Point
Count ¢ o

& NYSDOH ELAPBL I o8 “Boint i Eounting-Stratified
NIOSH 9002

Volume 14
Asbestos

Summary of Data Reported and Evaluation
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4 EPA-600/4-83-043, Analytical method for determination of asbestos fibers in
water

¢ METHOD 100.1, 100.2, Determination of asbestos in drinking water.
Determination of asbestos structures over 10 um in lenght in drinking water

¢ EPA-NELAC Water, EPA 600R-94/134, EPA 600/4-80-005, High
Organic Waste Water

¢ Carb 435, EPA 600/R-93/116, EPA Region 1 Screening Protocol ,
Asbestos in Soill

Quality Assurance
Technical
Information

Bulletin

Special Report

Of Asbestos
In Schools

[ AaBb CeDd Ee FEGaHWT L‘i Chrysotile:

Among The Least
Hazardous Industrial Fibres J
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4 3.1 Definice ( €lanek 7, odst. 1-6, 2003/18/EC kterou se m éni sm érnice
rady 83/477/EHS)

% ...Pocitani vldken se provadi pokud mozZno pomoci PCM (mikroskop s
fazovym kontrastem) v souladu s metodou doporu ¢enou WHO v roce 1997
nebo jakoukoliv jinou metodou se srovnatelnymi vysledky. P ro ucely
meéreni azbestu ve vzduchu uvedeného v p Fedchozim pododstavci se
vezmou Vv Gvahu pouze vldkna o délce v  étSi nez p ét mikrometr U, se Sirkou
mensi nez tFi mikrometry a s pom érem délka/Si rka vétsim nez 3:1...
(Doporu €éena metoda: pomoci optického mikroskopu s fazovym
kontrastem (metoda membranového filtru), WHO, Zeneva 1997 , ISBN 92 4
154496 1).

4 Za vlakno je povazovana prachova c¢astice o délce vétsSi nez 5ym a pomeéru
délky k priméru I/d je vétSi nebo roven 3:1.

% RozliSeni respirabilnich a nerespirabilnich vlaken je dano jejich pramérem:
respirabilni maji prdmér mensi nez 3 ym

4 Vldkna o pr méru rovném nebo v étSim nez 3 pgm jsou povazovana za
nerespirabilni.

# VIakno — co to |e?
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Table 4-1. Chemical Identity of Asbestos

Characteristic Asbestos  Amosite Chrysotile Tremolite® Actinolite® Anthophyllite  Crocidolite
Synonyms No data Mysorite, brown  Serpentine asbestos;  Silicic acid; calcium  No data Ferroantho- Blue asbestos
asbestos; white asbestos magnesium salt phyllite;
fibrous (8:4) azbolen
cummingtonite/ asbestos
grunerite
Trade name No data No data Avibest; Cassiar AK; No data No data No data No data
Calidria RG 144,
Calidria RG 600
Chemical formula No data [(Mg,Fe),Sig Mg,Si,O4(OH), [Ca,Mg,Si; O,, [Ca,(Mg,Fe); [(Mg,Fe),Si;0., [NaFe,”'Fe,*Si,
Ox(0H),], (OH),], Sig0,(OH),],  (OH)], 0,,(OH),],
Chemical structure See Figure 4-1
Identification numbers:
CAS registry 1332-21-4  12172-73-5 12001-29-5 14567-73-8 13768-00-8 17068-78-9 12001-28-4
NIOSH RTECS Cl6475000 BT6825000 GC2625000 XX2095000 AUOS550000  CA8400000 GP8225000
EPA hazardous No data No data No data No data No data No data No data
waste
OHM/TADS 7217043 No data No data No data No data No data No data
DOT/UN/NA/ IMCO 9.0 No data IMCO 9.3 No data No data No data No data
IMCO shipping UN2212 UN2590
UN2212
HSDB 511 2957 2966 4212 No data No data No data
NCI C08991 No data C61223A C08991 No data No data CO9007

*Tremalite and actinolite form a continuous mineral series in which Mg and Fe(ll) can freely substitute with each other while retaining the same three-dimensional crystal structure.
Tremolite has little or no iron while actinolite contains iron (Jolicoeur et al. 1992; Ross 1981; Skinner et al. 1988).

Sources: EPA 1985b; HSDB 2001a, 2001b, 2001c, 2001d; IARC 1877

CAS = Chemical Abstracts Service: DOT/UN/NA/IMCO = Department of Transportation/United Nations/North America/lnternational Maritime Dangerous Goods Code;
EPA = Environmental Protection Agency; HSDB = Hazardous Substances Data Bank; NCI = National Cancer Institute; NIOSH = National Institute for Occupational Safety and Health;
OHM/TADS = Oil and Hazardous Materials/Technical Assistance Data System; RTECS = Registry of Toxic Effects of Chemical Substances

15.12.2011 ZUHK/KU Kréalovéhradeckého kraje

List €. 57

NOILYWHOANI TYOISAHd ANV TYDINIHD '+

S0183498Y

9el



8 Roxburgh Place » Edinburgh EHE 95U

SN
VV<‘<4/

WoRL HEALTH ORGANISATION
CoLLARORATING CENTRE
FoR OCEUrATIONAL HEALTH

Certifikované i =iom Py

STANDARDS
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&4, |dentifikace a kvantitativni stanoveni typ
Electromagnetic Spectrum

10* ~ Gamma Rays 10"
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i L X-Rays 10
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W i Ultraviolet—] 10
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§F W r 10’
W 2 .
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. amFm | 10
i Radio Waves .
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wavelength, {(m)

Decreasing Wavelength, Increasing Frequency

Hooke Microscope
circa 1670

Oil
Lamp Water
P Flask
7/

Eyepiece = Zpiss

Laboratory
Microscope
circa 1930s

e Base

U azbestu.

Eyepiece —g

' “Focusing Screw

Figure 1
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¢ 4.1 Svetelné mikroskopické metody , detektorem jsou p Fimo
,0 €I“ nebo zprost Fedkovan é pres CCD nebo fotovystup, opticka projekce

4 PCM — Phase Contrast Microscopy  standardni metodika, kvantitativni, omezené
nebo zadné moznosti identifikace,
4 magnifikance 400 — 900x achromatickda nebo apochromaticka o ptika,
fazovy kontrast

4 vldkna o rozm érech >5um v délce a >0,2 ym v Sifce vlakna,

4 nedetekuje vlakna menSi nez 0,2 upm v diametru

4 detek éni limit p Fi kratkodobém odb éru 1-2 I/min, 15 min (30l) — 0,04 f/ml
(NIOSH 1976)

4 detek éni limit p Fi dlouhodobém 1-2 I/min, 8 hod (960I)- 0,001 f/ml (NIOSH
1976)

4 ASTM 1988 uvadi 0,5 f/ml p Fi velni kratkodobém odb éru cca min.

# detekéni limit p fi dlouhodobém odb éru s odb érem 5.000-10.0001 az
0,000025 f/ml, vySSi pr atokova rychlost, odb ér v prost fedi outdoor a
indoor.

¢ PLM - Polarized Light Microscopy lepsi kvalitativni a horsi kvantitativni
stanoveni,

4 magnif. 400 — 900x, polariza €éni optika objektivu se spodnim a hornim
osvitem

4 moznost identifikace na zaklad é morfologie, refraktivniho indexu a barvy
vldken (polariza €ni efekty), barveni praparat G, HI 100x imerzni prost fedi
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# 4.1.1 Mez detekce, stanovitelnosti a nejistota stanoveni

& Mez detekce je pocitana na nejnizSi mozny zachyt respirabilniho vlakna a
je cca. 0,00008 vi/cm 3, 80 vil/m 3 pfi odbéru 1000 |I.

& Mez stanovitelnosti je pak 5 x LOD tj. 0,0004 vl/ cm3, 400 vi/m3 pfi
odbéru 1000 I.

& Nejistota vysledku (objem odebraného vzduchu, vicenasobné stanoveni
slepych pokusu a field-terénnich blanku, vicenasobné stanoveni vzorku
vice pracovniky - slozky subjektivniho charakteru (posouzeni poctu viaken
v mikroskopu, nahodnost vybéru poli atd.), koeficient rozSifeni je zasadné
roven 3.

¢ Kombinovana rozSifena nejistota je cca U = 0,00015 vI/ cm 3, 150 vi/m 3.

& Hodnoty MD, MS, U jsou individualni __podle charakteristik odebraného
vzorku, subjektivniho faktoru a statistickych charakteristik vlastni ZL!!!
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cl‘ll

Asbestos — OSHA ID 140

O5HA Method 160 does not differentiate between asbestos and ofher fibers for anlemvnng occupational elpﬂsurz 1o asbestas
i

Phase contrast microscopy i the analytical metnod of chaios for m

quick, inexpansive, and can be performed on site for rapid determi

Required Equipment:
1. An air sampling pump cagable of samaling at e recommeng-
20 oW rate win e SaMpEng medium in line, such as:
- SKC Universal Sampier
= SKC AirChek® 2000 Sampler
* SKC AIChel XASO00 Series Sampher
- SKC AirChek 52 Sampier

An aif flow calibrator. such as.
- Detendes Primary S1ancar Calibrtor Cat. No. 717 Series

"

5. DHC Prefoaded Cassetie Cat No. 225-321, 225-326, 225
321A. 07 225-327

4. SKC Filter Cassette Holder Cal. No. 225-1

Opiloncrf Equipment:
Cassette Sealing Bands Cat Mo 725.2503

SKC Application Guides:
1. ‘Samping Trin—Fiters. $1166
2. Caiibrating a Pump Using an Electronic Caliprator, #1386

WA STEL
Fiow Rawe 500 10 2500 mimin' 500 to 2500 mimin'
SampleTime  varies* vares
AT Volume 25101200L" 2510120014
OS5HA PEL 0.1 foerce 1 fivericet

{par 29 cFR 1970 100
* Fiow rate 2l zample fime 2 uarier 1 rodhcs 3 Sher dansity of 10019
1306 Sberz o, See method for detais.

+ Ewursion imt

Sampling and A
1. Tosetupa fiterces
cassete. remove e ink
1he filler cassene into me
facing gawn. Remavetne
o4 the rubber fuaing of tr
outiet. With the flexinie |

_TheH

R Certified BestChek Asbestos Cassettes

t Standard for Cassette Reliability

Chemical Fact File:

L |

. .

.asv

R A
& o
s -
PRI IR
PUGE

&5 ihe sampies except thal na il is oW Ihough them

Analyzing Method:

Phase contrast micrseooy (PO

SKC BestChek®

s puafcaion i inens Y
o e et

SKC Ine 7244

19701

SKC Certified BestChek Filters in Carbon-filled Polypropylene Cassetteq
AN SKC preloaded asbesios supparss.

S u:z.onm Vit cout, banded
- -

= MCE, 08n :mhmn 253214 50
- -

3 MCE, 0.8 pm, biack grid  with cow, banged 25326 50
- -

25 MCE, 12 ym, Diack grid  with cow, banded 251934 0
- -

=y e o "

Only from SKC — cassettes that meet NIOSH, OSHA, and ASTM standards in Count, Clea:inﬂ
Conductivity, Collection Area, and Construction (the 5 C's of asbestos cassettes — see 7

fiters incluge calubse

Asbestos Cassettes — Know the Difference

15.12.2011 ZUHK/KU Kralovéhradeckého kraje

EYEPIECE GRATICULES (RETICLES)

ASBESTOS FIBRE ANALYSIS

Walton and Backett Graticule for Asbestos - G22 G24
Calibration factors are reguired fonBach of these graticules, see noie
below.

The Waltan and Beckett graticule is used for counting fibrous dust (e.g.
ashestos or glass fibres) and is particulady useful where the majority of
fibres to be counted are shorler than 5 micron. The circle is divided into
four by two diametrical lines scaked in units of 5 and 3 microns
rezpectively. 3 and 3 microns are the critical measuremenis of fibre
lengths and diameter used in fibre counting. Unlike the usual globes of
other particle graticules the Walton and Bechett has a series of shapes
to compare objects with. These shapes have been designed for
comparison with fibres, especially since they incorporate an aspect ratio
of 3:1 or 5:1 essential for such analysis.

Reference: W.H.Walton and 5.T.Beckett. Occupational Hygiens.
Wol. 20 pp 19-23. “A Microscope Eyepiece For The Evaluation of
Fibrous Dusts.”

Walton & Beckett for asbestos.
3:1 ratio. Glass sandwich.

\Walton & Beckett for asbestos. 16mm | 01A15063
5:1 ratio. Glass sandwich: 18mm | D1A71D9063
21mm | D1A21083

Special | 01ASPOG3

Walton and Beckett Graticule for Asbestos — G253

Based on the G22, the G235 is produced to a new design by the Institute
of Ccoupational Health.

Walton & Beckett for asbestos (1996). 18mm | 01415085
Glass sandwich. 1Gmm | 01A10085

21mm | 01A21085

Special | OTASPO8S

G235

IMPORTANT NOTE. The circie on these Waiton & Beckett graticuies must represent 100 mecrons at te stage and each
one mizst e manufactured o suit the individual instrument. Therefore, details should be provided with your order of *-

Catibration factor, i inown

{See page @ for information how 1o cadculate this figune)
as

Obpectve magnification.

Eyepiece magnification.

Diameter of graticule dise required

MicToscope make and maodel.

See page 9 for microscope calibration procedures.
Seealsn- HSE Test Slioe S84 unoer Swage Graficules.

We manufacture components (encoder discs, graticules, metal foils. resolution standards) to custom
design. if it is not in the catalogue please contact us for pricing information.
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¢ 4.2 Elektronové mikroskopicke metody - ,o& elektronového

mikroskopu jsou zaporn & nabité €astice - elektrony, které ,ohmatavaji* povrch vzorku
umisténého ve vakuu. Tim, Ze ho elektrony ,ohmatavaji“, zp  usobuji emisi jinych
elektron G (sekundarni elekrony- SE, odrazené elektrony BackScatter  ed-BSE a Augerovy
elekrony-AE, které zachytavame detektorem a p Fevadime na realny obraz (mapovani),
ktery vidime na obrazovce. Krom & emise elektron U je proces doprovazen emisi X-Ray
zareni a sekundarni luminiscenci, které detekujeme specialni mi detektory.

¢ SEM (REM)- Scaning Electron Microscopy kvantitativni i kvalitativni, pouZiva se
k po €etnimu stanoveni viaken, problematika po  €etni koncentrace vlaken

¢ s magnifikanci 2.000 — 50.000x, povrch vzorku

¢ nelze sledovat iriény krystalickych struktur viaken,

% rozliSeni a detekce na urovni 0,01 mikrometry v diametru vla  ken,
¥ prostorove rozliSeni v oblasti 10-100nm.

=

¢ TEM — Transmission Electron Microscopy  prozafovaci elektronova mikroskopie,
kvantitativni i kvalitatiyni - analyza se stanovenim morfol ogie, rheologie vldken,

‘ ‘ problematika po ¢etni koncehtrace viaken
7 5’ = & magnifikance a7 500.000x, rovrch_ahloubkové analyza vzork u

' &P mez‘ detekc oblasti| 0O ikrometr G v diametru vldkna,
hmoti o?tn é olem 0,1-1 | g/

$ s prosto &lym ozliSenim k 5nm, &
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& 4.2.1 ldentifikace a kvantitativni stanoveni typ G azbestu.

elektrond

Slide
Condensor lens

TEM [but shown here on itz side)

TEM
Light microscope Elzctron
SOUICe
Eye
Electron
beam X
Specimen
Eye Vacuum
Viewing
screen

Porovnani svételného mikroskopu s TEM
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Projedion screna Dhjecthee lons Primarni svazek
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¢ 4.3 Kombinované metody elektronové mikroskopie a

spektroskopické metody

4 SEM (REM) + EDAX energy dispersive X-Ray analysis analyza
chemického slozZeni vidken pomoci mikrosondy

¢ TEM + EDAX energy dispersive X-Ray analysis analyza chemického
slozeni vldken pomoci mikrosondy

¥ SCEM, TCEM Confocal scanning and transmission microscopy

# Detektory
% sekundarnich elektron G — SE
% zpétné odrazenych elektron 0 - BSE
% absorbovanych elektron 0 - ASE
% energiov e dispersni spektrometr v oblasti X-Ray — EDX, EDAX
# vinov é disperzni spektrometr — WDX, WDAX (detekce X-Ray)
% detektor katodové luminiscence - DL

15.12.2011 ZUHK/KU Kralovéhradeckého kraje
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4 4.4 Spektroskopické metody

# XRD — X-Ray Diffraction kvalitatativni i kvantitativni analyza bu  d’ pfimo nebo po
redepozici vzorku prachu s elementarnim chemickym slozeni m, pro klasickou XRD
analyzu nutné v étSi mnozstvi vzorku v mg.

% FT-IR, Raman Microscopy kvalitativni i kvantitativni p ¥#im& metoda nebo po
redepozici, moznost po ¢€itani vladken, identifikace funk €nich skupin a vazeb v
struktu Fe typ i azbestu,

Opticky systém Maksutov-Cassegrain

¢ fokusace IR zafeni na pyroelektricky MCT detektor nap F.
Cassegrainovym nebo Schwarzschildovym objektivem a zrcad lovou
optikou, FPA detektor — focal plane array detector,

/

navad éni i v oblasti viditelného za reni,

‘ g 4 detekce na darovni zorného pole v plochach o pr  améru 3-10pm,

! 4 kontrastni rozmér vldken a mez rozliSitelnosti v oblasti 0,01-0,05 pym v

diametru vilakna

# FT-IR s vysokym rozliSenim a kvalitni zrcadlovou optikou i k desitkam
nm.

# FT-IR, MID Microspectroscopy kvalitativni i semi-kvantitativni, destruk  éni,

pouze jako gravimetrické stanoveni tj.  Mg/mg, problematické p Fipraveni standardu
azbestu pro pot feby kalibrace nutné drceni v kryostavu, identifikace funk ¢nich
skupin, mikrotabletky, fokusace IR za feni pomoci zrcadlové optiky -
beamcondenseru 5-10x,

% mez detekce v oblasti jednotek  pg azbestu (1-5 pg),
# 0,1%hmotnostni p Fi navazce vzorku 5mg.
4 ATR mikroprobe (diamantové cely a pasti) 0,1-1 mikrogram U

Viewing Mode

i1 ‘{
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4.4.1 Multiple plasmon resonances in naturally-occu rring multiwall
nanotubes:
Infrared spectra of chrysotile asbestos

Chrysotile asbestos is formed by densely packed bundles of multiwall hollow nanotubes. Each
wall in the nanotubes is a cylindrically wrapped layer of Mg3Si205(0OH)4. We show by experiment
and theory that the infrared spectrum of chrysotile presents multiple plasmon resonances in the
Si-O stretching bands.

PACS numbers: 78.67.Ch, 63.22.+m, 73.20.Mf, 91.60.-x.

arXiv:cond-mat/0205435v2 [cond-mat.mtrl-sci] 22 May 2002
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Biointerphases vol. 2, issue 4 (2007) pages MRI7 - MR172 35

indaors dust accumulation

m—

- ‘ Gluas M
Soot—" | Y ' —

h) Titanum particle

Figure. 18. (a) Dust cloud from the Worid Trade Center collapse spreads to neighboring streets.
Courtesy EPA. (b) Heavy dust acceumulation in store closed to World Trade Center [135] Particle
collected from the site of collapse and neighboring streets:” (c) sopr [135], d) glass fiber [135], {e). ()

dust comtaining Ca, 5 and O [136], (g) lead and [gl35], (h) tiamiuwm particle [136]. Images (b-h)
courtesy Emvirommental Health Perspeciives.
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182 REFLECTANCE SPECTRA
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Fig. dc. BReflectance spectra of hectorite, halloysie,
kaolinite, chrysotile, lizardite, and antdgorite showing
vibrational bands due 0 OH (from Clark ef af., 1990).
Mote the subile changes in the kaolinite doubler ar 2.2-pm,
Kaolinite CM9 is well cryseallized while KGa-2 is poorly
crystallized. The shoner wavelength band becomes less
well defined as the crystallinity decreases. The chrysotile,
lizardite and antigorite are isochemical members of the
serpenting group, yet show subtle differences in the OH
bands (King and Clark, [989), The subtlelies are more
evident in higher resolution spectra shown in Figure 6.
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4 4.5 Jiné metody men €& pouzivane pro uvedené
J c":ely (Light scattering methods, Laser methods)

¢ CLSM — Confocal Laser Scanning Microscopy analyzy in
situ, v biologii, material a prach, topografické scanovani
povrchu vzorku v oblasti nm.

4 Tyndallo-meter — optical dust measuring instruments
vyuziva Tyndalova efektu odrazeného a rozptyleného za  feni,
nevhodné pro identifikaci, nerozliSime tvar a charakter ¢astic

¢ Royco particle counter (ACGIH 1983)

& FAM-Fibrous Aerosol Monitor  parova elektricka pole s
laserovou detekci, detekce na urovni 1 f/ml (4 hod., 1-2 I/mi  n)
uréeno pro pracovni prost Fedi

¢ TG, DTG and EGA analysis Termogravimetry, Derivative
thermogravimetry, Evolved Gas Analysis, vhodné pro
identifikaci ale s v étSim mnozstvim vzorku 0,5-5mg,
gravimetrické stanoveni obsahu

@ NAA Neutron Activation Analysis v oblastigama za  feni

#RAMAN FT-Raman spectroscopy
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# 4.6 Porovnani metod

= -‘ﬁ_

Svételna mikroskopie Elektronova mikroskopie Infra €¢ervena mikroskopie
Prost fedi Vzduch, vzduch kapalina Vakuum Vzduch, KBr, CsJ, CsBr
Zobrazujici Viditelné svétlo oblast Elektronové viny (101 m), Infracervené zareni v oblasti
vin éni cca. 500 nm, polarizace primarni elektronové viny 200-4000 cm™*
Optika Sklenéné Cocky, Elektrostatické nebo Zrcadla Ag, ATR krystaly C —
achromatika, ED nebo elektromagneticke ,ocky" diamant, Ge, ZnS apod.
apochromatika, imerze podle indexu lomu
Detektor PFimo-o¢i, LCD, CCD SE, BSE, EDX, WDX MCT, FPA, PAD, LCD
Pozorovani | Pfimé, CCD, fotomaterial Fluorescenéni stinitko, PC CCD, LCD, fotomaterial, FT-
obrazovka, fotomaterial, X- IR spektra
Ray spektra
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Az Agag pBscCTVE
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4 4.7 Postupy a p fedpisy (zkuSebni metody), separaty

¢ Standardni opera €éni postup SOP HK 357, 358 (akr. zk. €. 334)
Identifikace (kvalitativni stanoveni) organickych a anorganickych latek
metodou FT-IR (material zivotniho prostredi)

¢ VDI 3866 Part 1 — Determination of asbestos in technical products.
Principle Sampling and Sample preparation.

¢ VDI 3866 Part 2 — Determination of asbestos in technical products
Infrared spectroscopy method.

¢ Gadsden J. A., Determination of Chrysotile in Airborne Asbestos by an
Infra-red  Spectrometric  Technique, Atmospheric  Environmental,
Pergamon Press 1970, Vol. 4, pp. 667-670

¢ Luoma G.A., Determination of Microgram Amounts of Asbestos in
Mictures by Infrared Spectroscopy, Anal.Chem., 1982, Vol. 54, pp. 2140-
2141

¢ Hlavay J., Determination of Chrysotile Contents of asbestos cement
Dusts by IR-Spectroscopy, Fresenius Z. Anal. Chem., 1984, Vol. 319, pp.
547-551

¢ Kimmerle F. M., Quantitative IR-ATR Spectrometry of Asbestos Fibres on
Membrane Filters, Canad. Journal Chem., Vol. 62, No. 3, 1984, pp. 441-
451

4 A rada, dlouha rada dalSich
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¢ 4.7.1 Postup p Fipravy vzorku a spektralni analyza

4 4.7.1.1 Priprava vzorku - drceni hrubé, drceni jemné v achatové misce, mleti ve
vibraénim mlynku. Prach na filtrech oddélen sonifikaci, nebo rozpusténim filtru v acetonu a
centrifugaci. Vyuziti paleni v peci za nepfistupu vzduchu, delem materlalu a prachu
sedimentaci, kaskadovymi impaktory apod. '

15.12.2011 ZUHK/KU Kr List €. 76



4 4.7.1.3 Priprava na tabletaci vzorku v opticky inertnim materlalu KBr, CsBr, Cs

4 4.7.1.4 Tabletace v tabletovaci matrici (Stancné) s hydraulickym lisem (12 t, 10min,
vakuum)

# 4.7.1.5 Umist éni tablety o praméru 20mm nebo 13mm za pouziti 5-10x
beamcondenser do mériciho prostoru FT-IR, ATR eraCIe PIKE, IRPlan mikroskop a
podobna zarlzenl .

....
......
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4 4.8.1.6 Snimani infra ¢éerveného spektra vzorku
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% 4.8.1.7 Standard - Chrysotile SRM 1866a NIST
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# 4.8.1.8 Standard Crocidolite SRM 1866a NIST
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# 4.8.1.9 Standard — Amosite 1866a NIST
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¢ 4.8.1.10 Identifikace azbestu , flow chart

Figure 7

IR band at 775 to 780cm

. present | absent

band at 670cm band at 755¢cm !
present absent present absent
band at 450¢m -
present absent
= AR THOERYLLHE = TREMOLITE = CHRYSOTILE
Ale0 31450, 1015.and also at 240, 320, also at 1080, 605,
1090cm 360, 390, 460, 685 440, 305 and
3690cm
= CROCIDOLITE = AMOSITE
also at 1140, 1100, also at 1125,
540 and 320cm ™ 1080, 480 and
428cm '
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% 4.8.1.11 Redlny vzorek (oblast 4000-3000 cm-1)
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% 4.8.1.12 Redlny vzorek (oblast 1200-900 cm-1)
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B 4.8.1.1.13a Redalny vzorek (oblast 1200-900 cm-1) Curve Fiting and Deconv.
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B 4.8.1.13b Realny vzorek (oblast 1200-900 cm-1) rekonstrukce IR spektra

Operator: Iva ¥Yojtechova (Administrator)]
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% 4.8.1.14 Redlny vzorek — Byt v Praze (5 months ago)
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% 4.8.1.15 Redlny vzorek — Byt v Praze (5 months ago)
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% 4.8.1.16 Redlny vzorek — Byt v Praze (5 months ago) a co se naslo?
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¢ Dekuji za pozornost

15.12.2011 ZUHK/KU Kralovéhradeckého kraje List €. 90



