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1. e A9

‘A1 ¥ (asbestos) ol & FETA W oW R = AW H (asbestiform)©] A4 F4
(crystal habit)e Hol& fAHE FES FHse o424, 7l 10 AF 2 A
o] deE " f4A 9 vk Aa=E %‘—Oixlfq, Az 2 5 s e
FARI w2 GAA, s, € A7 ddd & 78T 245 Bof o 7HA
FRAR FE(AE, Fol, FARIE, BHoladely, B, AME ASAA )= o
ol A F=s ARTHY. o] ToAME AR AAFstaL o] &H o] Abtd

=
g 2 o= dubgoR AR uiE A HoR ALgo] A 19]
AAM Fo] FES AAS = Aoz FE EFdo2E A AREA Zl(serpentines) 2F

=22 Hd H] A st =4
o g | AT 2| Xtcho| E (lizardite) i
A Ghrysotile) ote| I 2}o| E (antigorite) MgsSizO5(OH)s
ZFAM o 7 & E L}0| E (cummingtonite) ;
(amosite) Z 14{2}o| E (grunerite) (Mg,Fe)7Sis0z(OH)
A 2| ¥l 7}0 E (riebeckite) NaoFes“Fe"Sis0z(OH)
(crocidolite) - Ze T v ?

ok T 2jo| £ M B Bl A Y otrTElo|E

(anthophyllite asbestos)

Egf|22lo| EAH?
(tremolite asbestos)

otE| - 2}o| E A 543
(actinolite asbestos)

(non-asbestiform anthophillite)

HAMe EgEZEl0lE
(non—asbestiform tremolite)

H|A{G18 otE| - 2jo|E
(non-asbestiform actinolite)

(Mg,Fe)7SigO2(0OH),

C&z(Mg, Fe)58i8022(OH)2

Cax(Mg,Fe)sSisOz0(0H),

' Moot SYst ststxM g Y
2 Mg/(Mg+Fe "
® Mg/(Mg+Fe™

ZEXIX| 2 2 Ed0l MHYE( T ot &=

1) American Geological Institute, Glossary of geology, 2008, http://glossary.agiweb.org
2) US OSHA standard 29CFR1910.1001(b)
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and Recommendations,

Review

1) NIOSH/OSHA, Workplace Exposure To Asbestos:

Publication 81-103, 1976
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1. #3333 A9 +A4

Hgdn Aolgt Ho] HFAG gAkel Fst4 H] 5 A (optical anisotropy)-S
o] &3] Uxe Hejel YHE ARE AFE S A= HAAE Fstdn g dFo]
g 1A FE T AHEAS 93 #HFdEAu G A A FEE ANYS ey ¢
o o] AF AV dAn)d AlFzAbel Zde wel tia Zolrb Jdoermw AE
ALl vl wede FHx3s

1) EA(body) : upright binocular ¥+ trinocular stand

2)

3)

4)

Kohler 295 2 78 & A=s AAdE T84 dAvds A&t

= A =(objective) : 10x, 20x, 40x H33 o= # Z(polarized light objective)
10x TGt A g 2=

(central stop dispersion staining objective)

ES 1AHom gk 7pge omAE s 7leS she dlzolth
Plan achromat =+ % % ©]49 strain-free objective® A}-&3tt}. #
B3 wn Ao A}E3}E strain—free objectived:= P, Pol 59 7|7} o

o 10x EAE A Ed 2 BAEA A2 3F A AL diEdzR &
W% (back focal plane)e] FTeol 22 439 "stop”e] A+ FEH9 O
Falzolth

&A= 2 (nosepiece) : objective centerable type

el =7t Ay es REow gEal=el Qe A= FAlo] A3
=2 %4 7}53% objective-centerable E}$] & AF-&3ic}

tf kel = (eyepiece) : 10x diopter adjustable wide—field type

EAZoA g 71t onA & 2a- o2 Fuste 7| 5S sk =
ojt}, AwtAd o 2 wide—field type®]™ high eye—point7} &%= ojerall =7}
AlAE L ok AW A Aol shbe] tigkal=e) 4 AFd (cross-hair) =
.

AL (scale)o] <12]¥ @ E] F(reticle)S Aste] AF&3ith QA 10x 9]



. #2801 - 9

5)

6)

g ge] OAAZE A s

bt

Ol

#3%7](condenser) : swing-out top lens condenser
S AT Are] W HYFete] Hete FEOoE dEdlznyg =
Mol s AbEsth 2Akd A 472 #AEs 98] ' AW (top lens)] Al
717} 7Vs 3 ¥ el (swing-out top lens condenser)E A& 3t}

)&t (stage) : 360° graduated rotating circular stage with venier

360° 3]xo] 7bsgk Ao AEd= 7Pt el 0~360° 74A ®w 1° Wit} i
wol AMAX Hyol7p FaE o gle As ARSI dAn A /\]O]mﬂ/ﬂ A& o
o] 3]d F4lo] wy] wHA pre-centered type TE FEHUALE o
StE 9 U= centerable type] A=tHE ARSI A LA

S AHg

Al Az el E5-Fe] ke FHEA X, YRoR HES ol A
-

H E @l = 2 = (Bertrand lens)
w7 W #$2E v4o] conoscopic viewing©] 7} stE
A7z B A giEuAze] A%
;I

— - -1
Fze N 4% AYEE 28 A AgH

71e A

mlo S
ol
rr
X
i
9,

ol

AH(polarizer), # %A} (analyser)



10 - AUHSAMEHSHNST Wi BZEH0IES 0/88 nE€Ag & 49

o i ru iy Bl

AI
x

A& retardation plate)

H €2 =23 = {Bertrand lens) & analyzer)

—_—— ———

(=3 == (nosepiece)

HEH Z(objective)

Hi=(listage)

E27|(substage condenser)

- B3 = (condenser lens)
- W2 ZEe I Miaperture diaphragm)

AH XA A focusing knob)
M RHpolarizer) S
ADEE2)M(field diaphragm)

YD1 ZBLHKbrightness

adjustment knob}
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2. Kohler =49

22

Tor

o

T

Fubo]t}. Kohler 2% (Kohler illumination)

I3

Carl ZeissA 2

o)
=

Y %

l:lo]—

Tor

FU 24, 18930 %=

S

August Kohler7}

JJo

i)

b3 sl el

tet Adeolm] A

hA

°

ko]

121!
2

floF

o

u g el A Ay

AvlZ el of e

-

2 e A o]v A (conjugate image)”’} FAHE=ZE

o

gkt
h=3

Kohler 275 T-d3t7] el

to o}

3l of

)
L

mt
B
5

e

$e7h B

R

o2 Alekze Ay,

2014 (a)

Tw

)
X

o] =% (back focal plane)?l

=

=

)

g E iz, W=

w
B

1

Kohler

& 1o

HAA Fe

[}

=
=

Ao n] ]

el

K

13
=

A A Bofof

A Aokl 7H=

1 *

tH, A

5|

o] ofol

2) Alokzg /e olm A7} %

]

<H

Nfo
&

N

},

S

o] Hofof

]

A
™

I+ 5

J

S
=

=

Aokl A

1

R

3

<]

1

=

pzs
A (diffuser)

o

ST
F

=i
=

=2

] (pre—centered type) =
2 e o

[¢]

Aloke] Wolwd ook 3

el stHA "
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12 - MUSAMSNLLNS W BZE0IZES 0188 DEAE S AW 24
FYS Alge] AP AgSdeE @ugde 24 g weh BEEe ol
Aol AL AA Aold & vk AWMEA A B onAiE PEAAE Bl B
Nge) eRE dod F Qomz BAAE P4 Al ovAE BIY F 9
5 dAnde #gcta, vid dde] ASd FAS A AEhr] el v Aol HA
o Fales 7Y F UAEF AT F ALEs|oF ot
U2 Aw Aol A Kohler 295 T7-&st7]7] 913 dnubd <l dAw)d =d3A o]
oo AR B AzAbsh gul wde] uhe vha delsk gewmz AzAel bl
A& Frargh
EVE Q EVE
EYE LENS: OCULAR EYE-POINT o EYELENS: OCULAR EYE-POINT
OCULAR = OCULAR
— —_ OCULAR FRONT FOCAL PLANE — —_ OCULAR FRONT FOCAL PLANE
OBJECTIVE PRIMARY FOCUS OBJECTIVE PRIMARY FOCUS
BERTRAND LENS
—_ — OBJECTIVE BACK FOCAL PLANE — — OBJECTIVE BACK FOCAL PLANE
OBJECTIVE OBJECTIVE
Q.
— —— PREPARATION Y\@‘\e& — — PREPARATION Y\@i@@
5 o‘\& & o <
<] SUBSTAGE CONDENSER 9 ¢© \ SUBSTAGE CONDENSER @%@0 ¥
— — APERATURE DIAPHRAM |/\ N — Bw'_n\f&
— V
/|\} A\ | v
(a) (b)
[2¥ 2] Kohler 299 &34 2; (a)orthoscopic viewing: AloFxe]7l, F ¥ oot
dlz=o] dAxzdoe] Aeoln x5 @4 (b)conoscopic viewing: #Z de}
WE, 7z, dedl=e] $0x3de] A ouAE ¥4
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1) 7 dietdl= Alo]o] ATE FAsto] EARY] & Alole] A HUEE
A 7EA 9] (interpupillary distance) & %2 glc},

2) dAn 7S Ao (bright field microscopy)e] T8 % =2 A& o},

T &7|(substage condenser)2| & &#l =(condenser top lens)7t & =20 &A= U
1, HEM = =(Bertrand lens), & & XHanalyser), ¢ At (retardation plate)o| 4! =|
of AUAX| b2 HEfZ M EFhef

ot
=5
e
o
rﬂr‘
=
o
2
(il
=
do
o
to
i)

N
~
ok
1B
Mr
o
fr
r 2|
e
=
a
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]
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(@]
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Ll
BN
i)
ol
s
=5
re

6) T Fo 3 HE& HEsto] Alok(HA e 2AY)Y FAHo LEE ZTE
S oAl & 2HES HET
% ZEAMXel A2 10He] U2 ui2o OEd=2 =HE U4E F 408 HEA=E
AlE2stH 2ot 24 =2™Mg %¢E = ot
7 A=dE =8 JA7F FAHdetH JA7F A= LY FAlo] Aok FAldl
SEE AEY F4ZHUAMstage centering screw)$t thEE = FA ZHU
Al(objective centering screw)ZE Z 4 3kt
* MEBHE Z2M EE20| 3™ A, ™o SAF0| Aok ZL(MAMe St
AE EE ArdYel ool 2E% ASY BUSYA E& gBUS SuxH
LIALE =A™ Stot (2H2, Atsh weko 2 5| Mst0] ol S5k 7(l 1/2 3+F Aloke]

Spldtsto 2 0|l A0 C;é“ sts of 7HX| =35 gHESiC F.)
8) Alokx#] 7 (field diaphragm)<} 7l-Z% 2] 7l (aperture diaphragm)& FHol=Z <A
=3

) A& steke]l #337)(substage condenser)E H U Eol® 2YU}
% oln) WA BRI PN LES Feolpich
10) Alokx=l7lE Hulgk @i HF7)e wmolE dste] AJokxe N /N5 7}
TR (HE 873)7F 38 Roles: =4S 2t

1) 997 FAEARALE 2dste] Aokze el ATRA Aol Foo o
% wE 5 AT Aokl WES Ak

12) Az 7he M55 £-ste] AdE ojnA 7t AEH s
2F

w =22l T FIL ZotE = o|o|X| 2] Eaisnt HI=



4= olnjxlel B35 #IlE B}
T ogete Zasich AR o % MA S8t Ay oojxg RES =M
sl ool wet HYE +Eo2 xWSO ALSBIC)
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nl nl 235
%El)cl):/l;tzlr)é 1.70 1.54 0.16 +
%F%If;rig?éi 1.575 1.520 0.055 +
OPEFFAE%)% ) 2.37 1.65 0.72 +
Foethyiene 157 152 005 .
(%Eylpfo%y%ﬁiel) 1.52 1.495 0.025 +
tE'vﬁife rajalycgnsf_ 1.55 1.52 0.03 +
OPAilAEﬂgtLtEegdi_) 1.480 1476 0.004 +
OM(|AE£§t|atEe§tri_) 1.472 1472 0.0001 +
(%t:?yliaacl) 1.515 1.520 0.005 -
ﬁ/l%daogiliise)l 1.534 1.530 0.004 N
Ez|m @l dujol= 500 7 026 .

(Polyphenylene sulfide)

=33k McCrone, W. C., Asbestos Identification, 2th, 1987
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2Y-PAEMS 0|28 MO 2HE = - 79
[ A2] z=3tsbg)ell whe Aol FdE dde
Mo MAMH | ZMEH | HMH EgzglolE otE| - 2l0| E /et T El0| E
ZH A2} 1.550 1.680 1.700 1.620 1.610 1.635 1.625 1.610 1.635
E series |B series | B series | E series | E series | E series | E series | E series | E series
=HE a, Y a, Y a, Y a, Y a ¥ a, ¥ a ¥
Ao (nm)
400 1.579 1.707 1.738 1.651 1.640 1.668 1.654 1.636 1.666
420 1.573 1.702 1.731 1.645 1.634 1.662 1.649 1.632 1.660
440 1.569 1.698 1.725 1.640 1.629 1.657 1.644 1.627 1.655
460 1.565 1.694 1.720 1.636 1.626 1.652 1.640 1.624 1.651
480 1.562 1.691 1.716 1.633 1.622 1.649 1.637 1.621 1.648
500 1.559 1.689 1.712 1.630 1.619 1.645 1.634 1.618 1.645
520 1.557 1.686 1.709 1.627 1.617 1.643 1.632 1.616 1.642
540 1.554 1.684 1.706 1.625 1.615 1.640 1.629 1.614 1.640
560 1.552 1.682 1.703 1.623 1.613 1.638 1.627 1.612 1.638
580 1.551 1.681 1.701 1.621 1.611 1.636 1.626 1.611 1.636
589 1.550 1.680 1.700 1.620 1.610 1.635 1.625 1.610 1.635
600 1.549 1.679 1.699 1.619 1.609 1.634 1.624 1.609 1.634
620 1.548 1.678 1.697 1.618 1.608 1.632 1.623 1.608 1.633
640 1.546 1.677 1.695 1.616 1.606 1.631 1.621 1.607 1.631
660 1.545 1.676 1.694 1.615 1.605 1.630 1.620 1.606 1.630
680 1.544 1.675 1.692 1.614 1.604 1.628 1.619 1.605 1.629
700 1.543 1.674 1.691 1.613 1.603 1.627 1.618 1.604 1.628
720 1.542 1.673 1.690 1.612 1.602 1.626 1.617 1.603 1.627
740 1.542 1.672 1.689 1.611 1.601 1.625 1.616 1.602 1.626
760 1.541 1.671 1.688 1.610 1.600 1.624 1.616 1.601 1.625
780 1.540 1.670 1.687 1.609 1.600 1.623 1.615 1.601 1.624
800 1.539 1.670 1.686 1.609 1.599 1.623 1.614 1.600 1.624
850 1.538 1.668 1.684 1.607 1.597 1.621 1.613 1.599 1.622
900 1.537 1.667 1.682 1.606 1.596 1.619 1.611 1.598 1.621
1000 1.534 1.665 1.679 1.603 1.594 1.617 1.609 1.596 1618
2 X : 2FHA %] REI} 25Tt ofd Z, of 2T ZA2(Z7hHAl otch 47 2HEo 0.0012
i ShCH(Z 8.

L% %: Shu-Chun Su, A rapid and accurate procedure for the determination of refractive indices of
regulated asbestos minerals, American Mineralogist, Vol.88, p1979-1982, 2003
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1. Shu-Chun Su, A Rapid and Accurate Procedure for The Determination of
Refractive Indices of Regulated Asbestos Minerals, American Mineralogist,

Vol.88, p1979-1982, 2003

2. Walter C. McCrone, Calculation of Refractive Indices from Dispersion Staining

Data, Microscope(1987)37

3. US NIST, NVLAB Technical Report, Rapidly and Accurately Determining
Refractive Indices of Asbestos Fibers by Using Dispersion Staining Method; A
Standard Operation Procedure for Bulk Asbestos Analysis by Polarized Light

Microscopy, 1996
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