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J. KOURIMSKY, E. FILCAKOVA: 

Vyzkum hadcu z dobsinskych bald 

Hccne)l;oBaHue cepneHTHHOB ua )l;OomnHcJ<ux rpy~ 

(Predlozeno 2. IX. 54) 

Z prumyslovych duvodu bylo nutne provest systematicky vyzkum hadcu, nacha~ 
zejicich se v DobSine a zejmena hadcovyeh odpadu, ktere zbyvaji po vytezeni asbestovych 
vlaken. Vzorky odpadoveho materialu byly zkournany z .ruznych mist hald, zejrnena p:fh 
chernickych analysach. Tato prace obsahuje Jl'ozbor rnineralogicky, chernicky a rnikro
skopicky s pouzitim ·e~ektronoveho rnikroskopu. 

Zkoumane vzorky pochazejf z hald odpadoveho materialu, ktery 
zbyva po tezbe hadcoveho asbestu ze serpentinoveho telesa na severnfm 
okraji Dobsine. S touto exploitaci chrysotilu, tvoriciho zde zilky o moc
nosti az 3 em, bylo zapocato jiz v roce 1924. Chrysotil zde vznikl late
rain! sekrecf, t. j. vylouzenfm vodami z matecne hadcove horniny, jejiz 
geologicke staff nebylo dosud jed_noznacne urceno. . 

Dalsi podobna serpentinova telesa se nachazeji na sever od tohoto 
hlavniho, asbestem nejbohatsiho telesa a na severovychod od Dobsine 
na jihovychodnim svahu vrchu Cuntava. Mineralogicky zajimave jsou 
zde dosti hojne vyskyty svetlezelenych prusvitnych krystalku granatu
andraditu, prichazejicfho na puklinach techto dobsinskych hadcu. 

Mikroskopickym vyzktJmem 1vybrusu i praskovych preparatu dob
sinske latky bylo zjisteno, ze jeji podstatnou cast tvori dve slozky, anti
gorit a chrysotil. Celkove bylo pozorovano vetsf mnozstvf antigoritu nez 
chrysotilu, byly vsak zjisteny tez partie, v nichz je pomer opacny. v pras
kovem preparatu .jsou obe slozky dobre rozpoznatelne pri pouziti imers~ 
niho prostredf o strednim indexu lomu. Antigorit rna pak indexy lomu 
vyssi, chrysotil nizsf. Oba nerosty zhaseji rovnobezne. 

Antigo r it: V preparatu byly zjisteny dva typy krystalku: 
1. tabulkovite (hojnejsi), 
2. kratce sloupcovite. 
Refraktometricky s pouzitim imersnich oleju byly stanoveny indexy 
lomu pro svetlo sodfkove·, na krystalech obou typu (viz angl. text). 
Zfskane konstanty jsou znacne nizsf nez prumerne hodnoty antigori
tu, zatfmco dvojlom je ponekud vyssi. 
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C h r y sot i 1: Tvori v praskovych preparatech dlouha podelne 
ryhovana vlakna i kratsi sloupcovite krystalky, ne nepodobne antigo
ritu. Byl rovnez urcen stanovenim indexu lomu. 

Porovname-li ziskane opticke konstanty obou studovanych ne
rostu s prumernymi hodnotami jak antigoritu tak i chrysotilu, pozoru
jeme dosti znacne rozdily. Tyto rozdily jsou pravdepodobne zpusobeny 
zvetranim hadcu na haldach, prip. zmenou mnozstvi vody. 

Ze jde skutecne o nerosty serpentinove skupiny dokazalo i roent
genograficke urceni (methodou Debye-Scherrerovou) a vysledky 
diferencnich thermickych analys. Zatimco pomod roentgenu neni mozno 
bezpecne rozlisit antigorit od chrysotilu, dokazuji thermicke analysy, 
ze jde o serpentin s prevahou antigoritu, coz je tedy zcela ve shode 
s uvedenymi urcenimi optickymi. 

Chemickym rozborem zkoumane hmoty jsme zjistili, ze vzorky 
obsahujid krome znacneho procenta Si02 a MgO mensi primesi CaO, 
Fe20 3, Al20 3, alkali!, FeO a Ti02• Mnozstvi techto primesi je z ruznych 
partii naleziste ruzne. 

Vlaknity charakter zkoumane hmoty byl zjisten elektronovym mi
kroskopem pri zvetseni 4000-25.000 X. Tomuto submikroskopicky 
vlaknitemu charakteru muzeme prisuzovat velky specificky povrch 
a na zaklade toho i velkou mechanickou aktivitu tohoto materialu. 
Elektronovym mikroskopem byly zkoumany i nektere fysikalni vlast
nosti teto latky, jako prilnavost, p6rovitost a proces tvrdnuti a tuhnutl 
ve smesi s cementem. 

* 
J1CCJie,lJ,:OB3H'Hbie o6pa34HKH IIpOHCXO,ZJ,HT H3 rpy,ZI, OT6pOCOB, OCTaiO

IIJ,HXCH IIOCJie ,lJ,'06biB3HHH cepneHTHHGBOfO ac6eCTa H3 cepneHTHHOBOfO 

M3CCHB3 Ha CeBepHOH OKpaHHe Jlo6IIIHHbl. Y )l{e B 1924 f'O,ZJ,y 6biJIO Ha43TO 

C 3KCIIJiyaTau;HeH XpH30THJia, TBOpHIIJ,ero 3,ll.eCb )KHJI!{H ,ZJ,O 3 CM TOJIIIJ,H'Hbl. 

XpHsoTHJI s.n;ech B03HHK JiaTepaJibHOH cexpeu;He:H:, T. e. pasJIHBKo:H: BO.n;bl 

H3 M3TQqHQH ,cepneHTHHOBOH ropHOH IIOpO,ll.bi, reOJIOfHlieCKHH BeK KO

TOpOH eiiJ,e He6hiJI ,ZJ,O CHX IIOp TBep.n;o ycTaHOBJieH. 

J1Hble 'II'O,ll.06Hble cepneHTHHOBbie M3C,CH'Bbl HaXO,ZJ,HTCH OeBepHee OT 

aToro rJiaBHoro MaccHBa, :HaH6oJiee 6oraT-aro ac6ecToM, a TaK-)I{e, ce

Bepo-BocToqHee OT LJ:o6IIIH'Hbl Ha IOf'IO-BOCT04HOM CKJIO'He rOpbl 4yHTaBa 

MuHepaJiorH4eCKH npe.n;cTaBJIHIOT HHTepec ,ZJ,OBOJihHO 11acTbie s.rr.ech Ha

xo.n;KH CBeTJI0-3eJie:HbiX IIp03p34:HbiX KpUCT3JIJIOB rpaHaTa - aH.n;:pa,IT.HTa, 

BCTpe43IOIIJ,3fOCH Ha TpeiiJ,HH3X 3THX )l;06IIIHHCKHX cepneHTHHOB. 

MnKpocKonHqecKH.M HCCJie)l,OBaHHeM IIIJIHCpoB H nopoiiiKoo6pa3HhiX 

npenapaTO:B ,ZT,06IIIHHCKOf0 MaTepHaJia 6biJIO YCT3HOBJieHO, 4TO HX OCHOB

HYIO qacTh cocTaB,JIHIOT aHTHropHT H xpH30THJI. B o6IIJ,eM 6hiJIO Ha:H:.n;eHo 

60Jihiiie 3HTHrOpHTa, He)l{eJIH XpH30THJia, HO MeCTaMH 6hiJIO ycTaiHOBJieHO 

H HX o6paTHOe B3aHMOOTHOIIIeime. B nopoiiiKoo6pa3'IiOM npenapaTe 3TH 

o6e COCT3BHbie 431CTH HCHO OTJIH43IOTCH .n;pyr O)J, .n;pyra IIpH IIOMOIIV-J 

HMep3HOH cpe,z:r,H 00 cpe,ll;HHM K03qntu;He'HTOM JiyqerrpeJIOMJieHHH. Y 3HTH

ropHTa K03cpHI..I;HeHT JiyqerrpeJIOMJieHHH 6oJiee BbltCOKHH He)l{eJIH y XpH30· 

THJia. 06a 'MHHepaJia yracaiOT rrapaJIJieJihHO. 
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A H T H r o p H T: B. rrperrapaTe 6blJIO bnpe.n;eJreHo 2 to pTa KpHcTaJI-

JioB: 

1. nJIHTKoo6p·a3Hbie (qa~e), 
2. -KOpOTKHMH CTOJI6HKaMH. 

P.ecppaKTOMeTpHIIeC:KH C ynoTpe6JieHHeM HMep3HbiX )I{If,ll;KOCTeH 6biJIH 

OITpe,z:I;,eJieHbl :KoacpHI.J;HeHTbl JiyqerrpeJIOMJieHHH ,ll;JIH HaTpOIHHOI"O CBeTa 

y 060HX THITOB KpHCTaJIJIOB ( CM. aHrJIHHCKHH TeKCT). Ha:ti,u.eHHble KOH· 

CTaHTbl rosap.n;:o Me'Hbille cpe,ll.HHX BeJIH4HH a'HTHropaTa, '13 TO BpeMH KaK 

ABOHHoe JiyqerrpeJIOMJieHHe HeCKOJibKO 6oJihiiie. 

X pH 3 o T I1 JI: B nopoiiiKoo6pa3HbiX rrperrapaTax OH: TBOpHT ,n;JIHH

Hble BOJIOKHa C rrpO,ll:OJibHbiM )KeJI06KOBaHHeM, a TaK-)I{e H KOpOTKHe 

CTOJI6oo6pa3Hble KpHCTaJIJibl, ,ll.OBOJibHO CXOMHe C aHTHrOpHTOM. XpH-

30THJI 6biJI ycTaHOBJie'H TO)I{e onpe.n;eJieHHeM K03cpHIJ;HeHTa JiyqerrpeJIOM • 

Jl-eiHHH. 

Cpa'J31l-reHHeM n<)JiyqeHbiX orrTH4eCKHx IKOiHCTaHT o6oHx Hc·cJie)J;oBaHbiX 

MHHepaJIOB CO 1Cpe,ll.H'HMH BeJIH4HHaMH -KaK a'HThrOpHTa, TaK H XpH30THJia, 

HaH,ll.eM ,lJ,OBOJibHO 3Ha4HTeJibHbie OTJIH4HH . .3TH OTJIH4HH HBJIHIOTCH Bepo

HTH'O CJie,ll.CTBHeM H3BeTpHBaHHH 3MeeBHKOB H OT6pOCOBbiX rpy,u.ax, a 

TaK)I{e I13Me'HeHHeM KOJIH4eCTBa BO)J,bl. 

liTO Mbl HMeeM ,ll.eJIO C MHHepaJiaMH cepneHTHHOBOH rpyiTTibi, )I;OKa-

3aJIO H peHTreHorpacpHqecKoe orrpe,n;eJieHHe (MeTo.n;.o:H rropoiiiKa), a 

TaK)Ke pesyJihTaTbi .z:r..mpcpepeH~.~;HaJib'HbiX aHaJIH30B. B TO BpeMH, KaK npH 

HOMOI.IJ.H peHTreHa HeJib3H T'04HO p03JIH4HTb aHTHrOpHT OT XpH30THJia, 

TepiMH4eCKHe aHaJIH3bl ,ll;OKa3biiJ3aiOT, l.JTO Mbl HMeeM ,LI;eJIO C ·cepneHTHHOM, 

r,IJ;e rrpeo6Jia,LI;aeT aHTHropHT; 3TO ycTaHo~JieHHe BITOJIHe ·coBna.n;aeT c rrpu

Be.n;eHHbiMH orrpe.n;eJieHHHMH. 

XHMH4eCKH:ti aJHaJIH3 o6pa34HKO'B noKa3aJI IK>poMe 6oJihiiior-o npo·· 

~.~;eHTHoro co,u.ep*aHHH Si02 H MgO, T,a'K)I{e H ne6oJihiiiHe npHMecH CaO, 
Fe20 3, Al20 3, aJIKaJIH:ti, FeO ·H Ti02. B pa3JIH4HbiX qacTHX MeeT HaXO)I{

.n;eHHH KOJIH4eCTBO 3THX npHMeCeH 6biJIO pa3JI:H4HbiM. 

3JieKTpOHOBbiM MHKpOCl<'OITOM, rrpH yBeJIH4eHI1H B 4.000-25.000 pa3, 

6biJI ycTaHOBJieH BOJIOKHHCTbiH xapaKTep HCCJie,ll;.OBa'H'HOrO MaTepaaJia. 

3TOMY cy6 -'M'HKpOCKOTIH4eCKOMY BOJIOKHUCTOMY xapaKTepy MO)I{HO rrpH

IIHC3Tb 60JibiiiYIO ·CTieiJ;HcpH4eCKYIO HOBepXHOCTb a TI03TOMY H .Sif-Ia4HTeJib

HYIO MexaHH4eCKYIO aKTHBHOCTb '3TOro MaTepHaJia. no,n; 3JieKTpOHOBbi'M 

MHKpOCKOTIOM UO;:I;BepraJIHCb HCTibiTaH:HIO H HeKOTOpbie ei'O cpH3H4eCKHe 

CBOHCTBa, KaK Hanp. CMa4HBaeMOCTb, nopO~HTOCTb H npo~.~;ecc TBep.n;eHHH 

H cry~eHHH B CMeCH C IJ;eMeHTOM. 



Research of the serpentine from Dobsina 

The industrial reasons induced us to search the serpentine from DobSina and · 
in the first place the serpentine as falling 0f matter which remain after the extraction of 
the asbestos fibres. The sampies of the foiling of matter were searched on the various 
places of the heap of dead rocks chiefly during the chemical analysis. This paper contents 
mineralogical, chemical and microscopic analys with the use of the electron microscope. 

The tested samples cames from heaps of dead rocks of waste 
product which remains after the exploitation of the serpentine body on 
the northern .border of Dobsina. The extraction of chrysotile which here 
forms veins of 11/4" of thicknes already begun in 1924. Chrysotile has 
been formed here through lateral secretion from the serpentine rock 
and the sedimentation on its fissures. These veins of asbestos are here 
often found mixed with quartz. 

The question of the geologic age of serpentines of Dobsina which 
have been formed through the decomposition of basic eruptive-rocks 
has not yet been uniformly solved. According to the older conceptions 
they have appeared in the primary mountains, according to the more 
modern judgment of B. KORDIUK(6) from 1941 they are of trissic 
.formation. 

The further similar serpentine bodies are to be found on the north 
of this principal body which is the richest in asbestos, and to north
east of Dobsina on the south-eastern slope of the mountain Cuntava. 
The serpentines of Dobsina have in their overlayers the layers of limes-
tone, the insertions of the same kinds of limestone are also found inside 
the mountain. The northern body of Dobsina contains besides the proper 
serpentines also thinner rests of the original roughly granulated basic 
rocks. In the underlayer of the powerful Cuntava zone of serpentines, 
which are substantially poorer in asbestos, are found' layers of dolomit 
in its overlayers light coloured kinds of limestone of the Spis-layers. 
Mineralogically interesting are the frequently light-green transparent 
crystals of garnet-andradite appearing on the cracks of the Dobsina-
3erpentine. 

The mineralogic determination of the Dobsina material. 

The microscopis research of the grinds and mineral grains of 
the Dobsina material lhas prowed that its essential part consists of 
two substances - antigorite and chrysotile. On the whole, a greater 
quantity of antigorite than that of chrysotile has been found, but in 
some parts the proportion is inverted. Lesser ingredients are repre
sented by small grains of carbonat~ garnet - andradite, chromite and 
magnetite, which are gradually changing into haematite and finally into 
limonite. Further more the residua of olivine (fig. 1.) and bronzite are 
being found here which change into antigorite and chrysotile. The 
microscopic structure of the Dobsina serpentine is minutely described 
by 0. KALLAUNER (5). 

Antigorite and chrysotile are sometimes greatly similar as chrysotile 
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often forms here besides the typical longish fibres also shorter ones 
and even column-like crystals. Both of thes substances are easily dis
tinguishable with the use of the liguid of the average refractive indice 
(n = 1,535). Antigorite has in that case higher indices of refraction, chry
sotile has lower ones. Both these minerals show parallel extinction. 

A n t i g o r i t e: Two types of crystals have been found in the 
preparate: · 
1) The plate-form ones (formed more frequently), 
2) The short columnar ones. 
An imperfectly developed axial interference figure of an biaxial opti
cally negativ mineral in one of the plate-formed crystals succeeded to 
investigate. Some crystals of the other type show a slight pleochroism 
(from colourless to the slightly greenish one). The elongation is positiv. 

The refractive indices have been determinated in the crystals of 
both the types. They have been established refractometrically, with the 
use of t,he immersing liquids in the natrium light: 

na=1 9536-+- 0,001 (determitated in the crystals of the 21nd type) 
n,B=1,546 + 0,001 (determinated in the crystals of the pt type) 
ny = 1,549 + 0,001 (determinated in the crystals of the 1st type, 

1,550 on the crystals of the 2nd type). 
Birefringence = 0,013 

The investigated face on the crystals of the 1 st type has been 
considered to be the basal pinacoid (001) which is the fade ot the perfect 
cleavage of antigorite:1The investigated face of the crystals of the 2nd 
type was considered; a!s 'the fase (010), the direction of the 2nd cleavage · 
of antigorite. The habitual appearance of ,the crystals of both the types 
also corresponds to this crystalographic orientation. The obtained 
constances are considerably lower than the average values of antigorite. 
Also the birefringence is somewhat higher (the average of 0,008-0,011). 

C h r y s o t i 1 e: forms long vertically striated fibers and shorted 
columna! crystals. Here also a very slight pleochroism (from colourless 
to slightly greenish resp. brownish). The elongation is ,·positive. 

These indices of refraction have been determinated: 

na, f3 = 1,522 :+ '0,001, 
ny = 1,535 + 0,001. 

These constants have :been determinated in fibrous and columnal 
crystals with 'the assumption that the direction of the cleavage is a 
vertical prism (110) and the direction of the fibre elongation= cr-~y. For 
this reason it is impossible to determine here precisely refractive indices 
for the optical directions X and Y. · 

If we compare the obtained optical constants with the values 
mentioned by G. C. SELFRIDGE in his work .iabout the minerals of the 
serpentine group (7), we notice rather considerable differences which 
are obviously influenced · by decDmposition of ' the serpentines in the 
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Table I. 

Comparison of X-ray-gram of D-material with chrysotile from Ba
rabba Distr. and with antigorite from Antigorio Valley. 

Debye-Scherrer, 0 cameras 63,66 mm, Co Ka1,2 radiation = 
= 1,787 kX, filtered through Fe, 25 kV, 60 rnA, exposition of 120 min. 

DobSina Chrysotile Ant igorite 
No. Note 

I. d. I. d. I. d. ' 

1. 7 7,27 9 '7,31 10 7,23 
2. 1 6,26 
3. 1 5,16 1 5,18 
4. 3 4,55 5 4,51 3 4,61 
5. 1 4,28 2 4,19 
6. 5 3,63 

} 7 3,46 }10 3,60 
7. 3 3,35 
8. 7 3,01 
9. 5 2,51 3 2,58 7 2,53 

10. 1 2,43 4 2,45 2 2,40 
11. 1 2,27 Admixture? 
12. 3 2,09 1 2,09 4 2,16 
13. 1 1,91 
14. 1 1,87 
15. 1 1,81 1 1,82 2 1,81 
16. 1 1,73 1 1,73 1 1,73 
17. 2 1,59 5 1,57 
18. 4 1,53 5 1,53 4 1,54 
19. l! 1,51 2 1,51 
20. 1 1,45 2 1,45 
21. 1 1,42 1 1,42 
22. 2 1,31 2 1,31 2 1,31 

Intensities of reflections have been determinated visuely. 



unseen in the light microscope, their length moves from 10 microns to 
0,1 microns, their thickness or diameter moves from 0,1 microns to 0,05 
microns (Fig 3.) On the same figure irregularly · limited aggregates on 
chrysotile fibres are due to the other components 10f the rriaternical -
stones. · 
This fibrous structure of the waste product.:..D-material-remains after 
glowing over 1100 °C. -

For comparison of , the size of fibers serves figure 4. showing 
normal chrysotile, these fibres are considerably longer and thicker than 
the fibres of the waste product. 

With these ultramicro fibres of asbestos the usual adhesion to mine- . 
ral powder is supplemented by a mechanical bond, the amount of this . 
bond in amy given case depending on the specific surface. 

The normal asbestos fibres have an extreme 'large specific surface 
2.105 cm2jg, it increases in the presence of ultramicro fibres of asbestos. 
. The large specific surface as well as the known property of ' 
asbestos fibres to catch the fine granulus of mineral powder also of : 
cement, induced us to test some physical properties of this D-material 
associated with cement for use in the building industry. 

On the electron microscope picture No 5. of product asbestos
cement-D-material sheeting, we can observe how particles collect more ' 
abundantly on smaller fiber of asbestos than on rough one, due to 
their larger specific surface. This picture shows the grinded product 
after secundaric hydratation process . and sudden hardening in alcool 
(75 °/o ). 

The pictures 6a and 6b show directly the process of stiffening and 
hardening of a mixture of D-material and cement by adding water. The · 
interpretation follows each small and needle crystal of hydratation ~ 
product grown into a single fibre of chrysotile, confirming the view 
that development of crystal starst at certain preferred centers in this 
case these crystals grown by hardening together with the present two , 
substances of D-material fibres of chrysotile and fine plates ot 
antigorite forming a compact feltlike armature. 

The solidity of arised material depends on the solidity of crystals..:.._ 
product of hydratation.....;.that are in thiscasereinforced~ fixed and joined 
by the chrysotile microfibres and plates of antigorite, their growing 
together is also more perfect than by cement alone wherebythe porosity 
of the material arised is much smaller. The smaller porosity causes then 
a smaller water absorption. 

The superiority of the quality of new building material larger 
solidity, smaller porosity, smaller water absorption were tested on ready 
made products in practical use and also in laboratory. 
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heap of dead rocks resp. by the variation of th~ quantity of water. With 
consideration of these differences in the optical constants has been pro
duced the x,...ray-:-gram of the material investigated according to the 
method Debye-Scherrer. The typical samples of antigorite from · the 
classical locality Val Antigorio in Piemont (CoiL of the Mineral. Dep. of 
the National Museum, Prague, inv. no. 21.376) and chrysotile from the 
Barabba Distr. - N. S. Wales (coll, of the same Institution, inv. no. 
27.335) have been used for comparison (Tab. I., fig 2.). The obtained 
v·alues have been compared with the various values of both these 
minerals mentioned in Hanawalts Tables (Tab. U. and III.) and in the 
above mentioned work of SELFRIDGE. 

This comparison of X-ray-grams has also proved that it was the 
case of a mineral of the group of the serpentine. At the same time the 
results of the investigation have shown that it is impossible to recognize 
accurately chrysotile from antigorite. with the use of X-rays as E. ARUJA 
(2) has already found in the rotating-crystal photograph of both these 
minerals. In the Debye-grams . of antigorite and chrysotile we don't 
find the typical differences in the position of the reflections. The ;re
flections of chrysotile is perhaps only more diffusible than those of 
antigorite (see ARUJA); which naturally can not serve as a sufficient 
criterium . for distinguishing them. 

That it is the question of a serpentine with the antig9rite component 
prevailing has been also proved by the results of differential thermical 
analysis made by Dr. V. SATAVA from the Instutute of the Technology 
of the silicates at the High School of chemistry in Prague (8). -

The chemical analysis of the Dobsina material and its research by 
· use of the electron· microscope. 

· Following is an average analysis ·of the same samples of waste 
material mineralogicaly tested i. e. of the samples of old heaps of dead 
rocks useless after the extraction of asbestos fibres: 

I I I I I 

j 

s~o2 o;0 MgO Oj0 . CaO iOJo Fe20 3 + 
Al203 % C02 + H20 

FeO Oj0 'OJo . 

37,1 to 39,6136,2 to 37,81 3,6 to 5,2 ' 2,1~5,8 

I 
2,3-4 

I 
12,5-13,9 

-

The analysis also shows 'varying small amounts of alkalies. (1,1 Ofo ). 
The single samples differ considerably, according to their origin on 
various places on the heaps of dead rocks, chiefly by the content of 
admixtures: CaC03, FeO, and . Al20 3• 

B y 1 i g t h m i c r os .c o ·P i c r e s e a r c h were observed the 
presence of short asbestos fibresso to say microscopic fibers, the length 
of these is less t}:lan 0,002", these pass sieves during the production of 
asbestos fibres from the original stones finely pulverised. 

Research by electron microscope reveals a great 
quantity of much smaller fibres, ultramicroscopic fibers, entirely 
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Tab 1 e II. 

Comparison of X-ray-gram of chrysotile from Barabba Distr. with 
the values mentioned in Hanawalt's Tables for chrysotile from Thetford 
mines (Quebec,- Canada) and from Chelmsford (Massachusetts - USA). 

·Barabba Thetford Chelmsford 
No. 

I. d. I. d. I. d. 

I 
1. 4 8,0 

2. 9 7,31 10 7,31 9 7,3 -

3. 1 5,16 1 4,93 

4. 5 4,51 5 4,52 6 4,46 

5. 4 4,00 

6. 7 3,43 7 3,65 10 3,64 

7. 2 3,01 

8. 2 2,85 

9. 1 2,71 

10. 3 2,58 4 2,56 6 2,57 

11. 4 2,45 6 2,45 7 2,44 

12. 1 2,27 

13. 1 2,09 2 2,09 1 2,09 

14. 1 1,82 3 1,82 

15. 1 1,73 2 1,73 1 1,73 

16. 2 1,71 2 1,69 

17. 5 1,53 6 1,53 9 1,52 

18 3 1,46 

19. 1 1,41 

20. 

I 

2 1,31 3 1,31 6 1,30 
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table III. 

Comparison of X-ray-gram of antigorite from Antigorio · Valley 
(Italy) with the values mentioned in Hanawalts Tabelas for antigorite 
from the same locality, from Griffin Range (New Zeeland) and from Me. 
Konni (New Zeeland). 

Antigo rio Antigorio HT Griffin R. Me. Konni 
No. 

I. d. I. d. I. d. 
- .. 

I. d. 

I 
1. 10 7,23 

I 
9 7,25 10 7,28 10 7,24 I 

2. 1 6,26 2 6,25 
3. 1 5,18 1 5,23 
4. 3 4,61 3 4,60 5 4,62 4 4,61 
5. 2 4,19 4 4,18 5 4,17 2 4,18 
6. 1 3,87 
7. 10 3,60 9 3,62 10 3,63 10 3,61 
8. 0,5 3,48 
9. 1 2,79 

10. 2 2,59 
11. 7 2,53 10 . 2,53 9 2,55 9 2,52 
12 . . 2 2,43 2 2,44 
13. 2 2,40 

2 2,38 4 2,43 
2 2,41 

14. 1 2,23 
15. 4 2,16 7 2,16 5 2,17 7 2,16 
16. 0,5 1,99 
17. 4 1,85 4 1,82 
18. 

'; 1,81 
4 1,79 3 1,83 

3 1,78 
19. 1 1,73 5 1,73 3 . 1,74 
20. 0,5 1,70 
21. 5 1,57 7 1,57 6 1,57 5 1,56 
22. 4 1,54 7 1,54 5 1,64 5 1,53 
23. 1 1,53 
24. 2 1,51 5 1,51 
2~· 1 1,47 ;:). 

4 1,46 1 1,46 
26. 1 1,45 
27. 1 1,44 1 1,44 -

28. 1 1,42 2 1,42 
' - - .. . - -

29. 1 1,39 
30. 2 1,34 2 1,35 
31. 2 1,31 6 1,32 4 1,32 4 1,31 
32. 1 1,30 2 1,30 
33. 1 1,28 3 1,28 1 1,27 2 1,28 
34. 3 1,26 1 1,26 
35. 1 1,21 1 1,21 3 1,21 2 1,21 

I 
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EXPLANATION OF iPiLATES. 

Fig. 1. Strong corrodes residua of olivine in the material of Dobsi!na, X nicols, X nat. 
size. 

Fig. 2. X-ray-grams of 0-material, of chrysotile from Barabba Distr. and of antigorite 
from Antigorio Valley. 

Fig. 3. Showing he relative positions and intensities· of the lines for serpentine from 
DobSina, chrysotile from Barabba Oistr. and antigorite from Piemont (Anigorio 
Valley). · 

Fig. 4. Electron microscope picture of material from Oobsina (X 21.000}. 
Fig. 5. Electron microscope picture of normale chrysotile-asbestos fibers from Dobsina 

1( X 4.000). 
Fig. 6. Electron microscope picture of product asbestos-cement-D-material sheeting 

{X 21.000) . -
Fig. 7a, b. Electron microscope pictures,, showing directly the process of stiffening and 

hardening of mixture of 0-material and \cement by adding water (.X 21.000). 
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