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Analysis of Asbestos –Distinguishing fine fiber one by one–

Types of asbestos

Transm iss ion E lec t ron Mic roscope (here inaf t er ,  abbrev ia ted to  “TEM”)  a l lows  for  not  on ly  observat ion  o f  images  
o f  in terna l  s t ruc ture /morpho logy and o f  e lec t ron d i f f rac t ion  pat terns ,  but  a lso  e lementa l  ana lys is  combined wi th  
Energy Dispers ive  X- ray Spec t roscopy (here ina f te r ,  abbrev ia t ed to  “EDS”) .  P resented here  are  ana lys is  resu l t s  
o f  Amos i te ,  Croc ido l i te ,  Chrysot i le ,  Anthophy l l i t e and Tremol i te /Ac t ino l i te .  Those asbes tos  were ana lyzed by 
morpho log ica l  observat i on  o f  TEM images ,  e lec t ron d i f f rac t ion  and e lementa l  ana lys is  us ing EDS.  S ince var ious  
asbes tos  are  enab led to  be ident i f ied  through d i f fe rences  in  the i r  f ib rous  shapes ,  e lec t ron d i f f rac t ion  pat terns  
and cons t i tuent  e lements ,  TEM can d is t ingu ish asbes tos  on ly  f rom one f iber .

Product used ： Transmission Electron Microscope (TEM)

asbestos

Category Name of mineral
Name of 
asbestos

Chemical formula H O Si Na Mg Ca Fe 

Serpentine 
group

chrysotile
Serpentine,
chrysotile

Mg3Si2O5(OH)4 ○ ○ ○ ○

Amphibole 
group

amosite amosite (Fe2+, Mg)7Si8O22(OH)2 ○ ○ ○ ○ ○

crocidolite crocidolite Na2(Fe2+, Mg)3Fe3+
2Si8O22(OH)2 ○ ○ ○ ○ ○ ○

anthophyllite ＃1 anthophyllite (Mg, Fe2+)7Si8O22(OH)2 ○ ○ ○ ○ ○

tremolite ＃1,2 tremolite Ca2(Mg, Fe2+)5Si8O22(OH)2 ○ ○ ○ ○#2 ○ ○#2

actinolite ＃1,2 actinolite Ca2(Fe2+ ,Mg)5Si8O22(OH)2 ○ ○ ○ ○#2 ○ ○#2

#1：Anthophyllite, Tremolite and Actinolite are also subjected the restrictions of asbestos.

#2：The mineral types of Tremolite and Actinolite are different depending on the content difference in Mg and Fe.



Chrysotile Mg3Si2O5(OH)4
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Chrysotile

(The spectral peaks of C and Cu are generated from the elements of the support film and the grid.)
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Amosite

(The spectral peaks of C and Cu are generated from the elements of the support film and the grid.)

Amosite (Fe2+, Mg)7Si8O22(OH)2

5 nm-1

1 μm



(The spectral peaks of C and Cu are generated from the elements of the support film and the grid.)

Crocidolite Na2(Fe2+, Mg)3Fe3+
2Si8O22(OH)2
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(The spectral peaks of C and Cu are generated from the elements of the support film and the grid.)

Anthophyllite (Mg, Fe2+)7Si8O22(OH)2

Anthophylite
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(The spectral peaks of C and Cu are generated from the elements of the support film and the grid.)

Tremolite / Actinolite Ca2(Mg, Fe2+)5Si8O22(OH)2 / Ca2(Fe2+ ,Mg)5Si8O22(OH)2

The mineral types of Tremolite and Actinolite are different depending on the content difference in Mg and Fe.
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