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|[dentifikace azbestovych viaken
metodou SEM EDS - prednosti a uskali.
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Azbest v Zivotnim prostredi a ochrana zdravi, 15. 12. 2014, SzU, Praha
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Identifikace azbestovych vlaken v technickych produktech a
stavebnich materialech na SEM je zalozena na némeckém
postupu
VDI 3866 vydaném pod hlavickou VEREIN DEUTSCHER
INGENEURE
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Identifikace azbestovych vlaken v technickych produktech a
stavebnich materialech na SEM je zalozena na némeckém
postupu
VDI 3866 vydaném pod hlavickou VEREIN DEUTSCHER
INGENEURE

Metoda je vhodna pro identifikaci azbestovych viaken, jejichz
hmotnostni obsah je vyssi nez 1%.
Prachovy vzorek se zpracovava pri zvétseni v rozsahu 100 az
5000krat.

Nalezena mineralni viakna nebo svazky vlaken jsou podrobeny
EDS analyze (EDXA) a na zakladé elementarniho slozeni a
rovnéz i morfologie vlakna je analyzovany objekt jednoznacneé
identifikovan.




Antofylitovy azbest
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Status: Idle  CPS: 5 DT: 0.0 Lsec:30.0 88 Cnts 3.120 keV. Det: ApolioXSDD.




Aktinolit - tremolitovy azbest
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Chryzotil

HV

0/7/2011

2:33:04 PM |20.00 kV




Amosite

2:19:57 PM |20.00 kV| 1 027 x | 9.5 mm |Z Cont| BSED | Quanta FEG
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~ Priklady dodanych vzorki na identifikaci azbestovych vliaken
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Priklady dodanych vzorku na identifikaci azbestovych vidken
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Priklady dodanych vzorki na identifikaci azbestovych vliaken

11



,,,1=: se sidlem vo e

Priklady dodanych vzorki na identifikaci azbestovych vliaken
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Vlakna azbestu — chryzotilu ve
stavebnim materialu -
azbestocementovém potrubi
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Vlakna azbestu — chryzotilu ve
stavebnim materialu -
azbestocementovém potrubi
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Vlakna azbestu — chryzotilu ve
stavebnim materialu -
azbestocementovém potrubi
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Vlakna skelné vaty
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Vlakna skelné vaty




Amozit ve stavebnim
materialu

WD | HFW mag = | 6/4/2014 | det | HV
8 mm 686 um 217 x 1:29:09 PM BSED|18.00 kV  ZUOVA QUANTA FEG 450

.,
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Amozit ve stavebnim
materialu

50 ym
Quanta FEG
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Amozit ve stavebnim
materialu
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Krokydolit ve stavebnim
materialu

mag =
8 841 x

1/21/2014
9:16.07 AM

det
BSED
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Identifikace azbestovych viaken (prevazneé
aktinolitu) emitovanych z pfirodnich zdroja a
pritomnych v mineralech narazi na pfFirozenou
rozmanitost, variabilitu a spojitou
metamorfézu nerostu na bazi amfibolil.

Jsou identifikovana mineralni respirabilni vlakna s vyssim
obsahem hliniku — jedna se o hornblend (aktinolitic-
hornblende, magnesium-hornblende)??

10 CO(Mg.FC)Si:Ob CﬂAl:Si:Ox +35 Hgo P (OH)zcaz(Mg.FC)ssigozg(OH)z
pyroxene anorthite actinolite

+ (Mg,Fe)sALS1;0,,(OH)g+9 CaO + 11 SiO,
chlorite

With increasing grade of metamorphism the content of aluminium in the actinolite
increases and in the biotite and garnet zones the amphibole approaches hornblende in
composition.

Rock-forming Minerals: Double-Chain Silicates, Volume 2B, strana 190




Identifikace azbestovych vléken (prevézné
aktinasiinhiiig S

Jsou vlakna téchto nerostu toxicka, resp.
jsou karcinogenni?

With in«
Increase:
composition.

Rock-forming Minerals: Double-Chain Silicates, Volume 2B, strana 190 73



identifikace azbestovvch viaken (prevazneé

L Further research is needed to better understand

Wl health risks associated with exposure to other |Lide
thoracic-size elongate mineral particles (EMPs),
including those with mineralogical compositions
identical or similar to the asbestos minerals and [}

those that have already been documented to
cause asbestos-like disease, as well as the
physicochemical characteristics that determine
their toxicity.

tinolite
ende In

Rock-forming Minerals: Double-Chain Silicates, Volume 2B, strana 190 24



IMA-AMPHIBOLE CLASSIFICATION SCHEME (2004) | | I Mg-Fe-Mn-Li Amphiboles: (Mg +Fe™ + Mn™ + Li), >=1.5
General Formula: A, , B, C, T; O,, (O, OH, F, Cl), - ' =T

Lig> 1
T =Tetrahedral Site: Si,Al, Ti }ﬁ'ﬁ{ [Gc<D5] Li,>=05
C = Octahedral Site: Al, Ti, Fe™, V. Cr™, Mn"} Zr, Mg, Zn, Ni, Co, Fe*; Mn ™, Li arthormombéc monochnic orthorhombic [monockni: [monncling |
BE= M4 -Site: excess of C in reversed order (Li, Mn*, ..), Ca, Sr, Ba,Na i<7. [T0<B8i<80]— |[7.0<8i<BO}—]7.0<Si<80] [TO<8i<80 7O <Si<8.01
A= A-Site: excess of Bin reversed order (Na, Ba, ..), K Gedrite Anthophyliite || [Cummingtonite] | Holmquistite ‘ Clinoholmquistite ‘ Pedrizite }
Compiled fom LEAKE of al. (1957, 2004) X =05 X 205 Xy = 0.5 X > 0.5 Xy, > 0.5 Xy, > 0.5

LEAKE af al. {1997} Nomencitura of Amphiboes

A MOGESSIE, {sbara mogessiof@uns graz ) Pt f e oemmten o ferroamatee | [%ua o5 | [y | | [[Ferrogedrite| [Ferro-anthophylliite Grunerite an;(lrlm&:.;ism ‘Climtn;:hotljn;:umitn ‘Fn;:pngrsi’zim}
< ¥ < (). < ().

K_ETTINGER, jrl stingenGuni-gmz.af) Minaralogical Magazine, 61, 295-2021 =T < < <
sttt of Mnaralogy and P etraiogy, University of Graz, Austia Xwu<05 X <05 X <05
BE. LEAKE, (LoakaBECardf ac uk) LEAKE ot ol {204} Momenciturs of amp hiboles:
School of Earh, Oosan & Planatry Sconoos, Cardd Univesity, Wales, UK Additons and ravisons ta hia Intomatonal Minr- g =
slogical Amsadation’s amphibae nomendatum. Ma+hin’

Compulsory Prefixes Minaralogical Magazina, 68, 208-215. . Pubkshed by the Mineralogical Sodety, 41 Gueen's Gale, London SW7 SHR, UK (www.minersoc.ong) © A MOGESSIE, E (2004)
Prefix Meaning applicable to group
Ao TN >100 RV II. Calcic Amphiboles: (Mg + Fe™ + Mn®" + Li)s<=

. : e +Mn" +Li)g<= 0.50
Chromia Cr >1.00 All groups c N p1 0N 'D[SDg :Ia : E‘E
Chiora Cl >100  Allgroups (Ca+MNa), > 1.0, Na; < 0.

Fami Fe*>100 1110, W [(Na+K), > 0.5
F =100 Al groups ,—|—| |CT'_0'5] _|—l—| - -
Mn"=1.:13-2.:|:| All, not keeulite, ungaretii : R, . . A
89 Al i i —15.5 <8i<6.5 ! i<7. 75<Si<B0]— | —Al=Fe’ [FA>Fa™ E5<Si<6.5]—
— 8 roue Tschermakite Magnesiohomblende Tremolite ‘Cannilloha‘ Magnesiosadanagaite | || Magnesiohastingsite Pargasite Edenite Kaersutite
No 2050 Mg Fatinliorly Yo > 0.5 ¥ 0.5 Kye> 0.9 K> 0.5 ¥, > 0.5 Xy > 0.5 X, >0.5 X, > 0.5
Titano Ti >050 All, not kaersutite, Obertiite, Ferrotschermakite Ferrohornblende Actinolite Sadanagaite | Hastingsite Ferropargasite|| | Ferroedenite || | Ferrokaersutite

Dellaverturaite X, <05 X,, <05 0.5<X,,<0.9 X,,< 0.5 X,y <0.5 X, <05 X,, <0.5 X, <05
Zinco Zn =100 All groups

Ferro-actinolite
Optional modifiers and their suggested ranges X <05

Modifier Meaning Applicable to group |
Ba > 0.10 All groups
B ?\.‘ 10

lll. Sodic-Calcic Amphiboles: \. Na-Ca-Mg-Fe-Mn-Li Amphiboles:
(Mg + Fe™" + Mn™ + Li), <0.50, (Ca + Na), >= 1.0, 0.5 < Na, < 1.5 0.50 < (Mg + Fe* + Mn® + Li), < 1.5, 0.50 <= (Ca + Na), <= 1.5

Flucrian F=0
rondikan OH > 3.00
Lithian LU >0.25 All, ot hhose defined by Li
= . 0
Mangancan M = (.25-0.99 All, not hose defined by Mi® 1 [C.<=05 E:EI

Manganian Mn™or Mn* = 0.25-0.99 Ditto, Mn™ (2.g. komite) Na+K). <05 HaiK 0 . . - =
Nickeloan M= 040 All groups { b assign name in groups Aesite < 0.5 A-site > 0.5

Oxygenian (OHPF+Ql) < 100 All groups, ol ungareiiils, —BB<8i<T. 5<5i8 — [E5<8i<65] BE<Bi<75—— [75<sSi<s80] Lil,MorWignodngthe | __Fp<mi<an] Fo<si<sol—
Obertite, Delavenraile Ty ' et (Mg+Fe™ +Mn™ +Li)g
roRr— = 025040 A Bamroisite Magnesiotaramite| [Magn phorite Ri o Ottoliniite Whittakerite
Phmbian  Ph2010 . Allrams X > 05 Xy > 0.5 Xy > 05 Xy >0.5 e X058 Xy>05
e ey el Ferrobarroisite Taramite Katophorite Ferrorichterite groups I, ll and IV, Ferro-ottoliniite | | Ferrowhittakerite
Ttanian Ti = 0.250.48 All, not hose defined by T Ky < 0.5 Xw<0.5 X < 0.5 X <0.5 magno for group | X, <05 X, <0.5
Vanadan V> 010 ﬁlm
Zincian Zn = (0.10-0.99 All groups
Zirconian Zr =010 All groups

IV. Sodic Amphiboles: (Mg+ Fe** + Mn™ + Li), <= 0.50,Na, >=1.5

Li == 0.5] Li= 0.5
[Mn™ +Mn™ <"Al+ Fe" + Fe" + Mg [Mn™™ + Min™ >="AT+ Fo™ + Fa™ + Mg| VAl<Fe* | [VIAl<Fe™
L. [(Na*K), > 03] Fe*>Mn>|  |Fe®> Mn®*
6.5<8i<75 75<8i<80 7.5<5i <80 [fi=05]
—"Al < Fe*] VAl > Fe¥— —[VAT< Fe ™| VA= Fa¥] [OH+F+CI < 1] [[ORFF+Cl) < 1] [OHFFC=1] [ [OHFF+C) <1]
{ Magn;a:llri;gecki‘te Gl;l:’.‘g%hsanﬂ Fe;i:-:l)ofbsﬁile Nybdite Magnesio-arfvedsonite Eckermannite Obertiite ‘ Dellaventuraite Xlsumile Leakeite

X, > 05 X, > 05 X,,> 05 X, >05 <05 X,, > 05

X, <05 X, <05 X, <05 X, <05 X, <05 X, < 0.5 X< 0.5 X205 X, <0.5

‘{ Riebeckite Ferroglaucophane|| || Ferric-ferronybéite | | Feronybbite Arfvedsonite Ferro-eckermannite ‘ Ungarettiite Kozulite ‘ Femoleakeite




Hornblende




Aktinolit .... ® .... Hornblend

27



3.24K

2.88K

2.52K

2.16K

1.80K

1.44K

1.08K

0.72K

0.36K

0.00K
0.00

Aktinolit

0.80 1.60 240 3.20 4.00 4.80

Fe K FeK
S~ —
5.60 6.40 7.20 8.(

Lsec: 8.9 0 Cnts 0.000 keV Det: Apollo X-SDD Det




WD | HFW mag = 11/7/2014 | det | my, ——————20 pm |
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WD | HFW mag = 11/27/2014] det | HV | S—, e p—
9.8 mm 48.5 pm 3 073 x 9:39:48 AMBSED 13.00kV.  ZUOVA QUANTA FEG 450 31
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Problematika syntetickych mineralnich viaken

Jsou predmétem toxikologickych studii a musi splnovat
podminku biodegradibility — v EU pouze v Némecku maji
podrobné rozpracovany nutné podminky pro pouziti téchto
mineralnich vlaken za ucelem tepelné a zvukové izolace. Musi
splnovat alespon jednu ze tfi podminek (TRGS 905):

I. Vhodny intraperitonealni test nesmi prokazat znaky vyrazné
karcinogenity.

Il. Polocas clearance po intratrachealni instilaci 2mg respirabilnich
vlaken ve formé suspenze musi byt mensi nebo roven 40-ti dntiim.

lll. Index karcinogenity (KI) definovany vzorcem:
KI = 2(Na,0, K,0, B,0,, CaO, MgO, BaO) — 2 x Al,O,

musi byt roven nebo vétsi 40.
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Otazka dodrzovani akreditacnich kritérii
- externi kontrola kvality

Mezinarodni okruzni test —
stanoveni azbestovych vlaken metodou skenovaci
elektronové mikroskopie (SEM).

Health & Safety Laboratory

Harpur Hill, Buxton, Velka Britanie
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Akreditovan postup kvantitativniho
stanoveni azbestovych viaken v
nerostnych surovinach a vyrobcich z
nich.

Metodika stanoveni je vhodna pro vSechny typy
nerostnych surovin, drceného kameniva a dalSich
vyrobka.

Vynikajici mez stanoveni 0,008%. Nejistota
vypoctena na zakladé vicenasobného poctu analyz
realnych vzorkl na riznych koncentraénich
hladinach 40%.
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