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ABSTRACT

ABSTRACT

Keywords: asbestos, risk evaluation for asbestos-containing building materials,

asbestos testing technology
Introduction

Exposure in the air that contains floating asbestos fibers might lead to lung
cancer or other malignant tumor. It is currently listed as group 1 carcinogen by
World Health Organization (WHO) , and it is indeed harmful to human body.
The buildings constructed and refurbished before 2006 or buildings with no
building permit still contains asbestos due to the demands of sound proof, fire
proof, and water proof. In order to manage the buildings containing asbestos
building materials in our country, the Environmental Protection Administration,
Executive Yuan establishes a cross-functional group and holds the meeting of
“cross-departmental management on buildings containing asbestos construction
material and promotion of asbestos hazard” regularly for follow-up. Moreover,
Construction and Planning Agency, Ministry of the Interior is in charge of the
identification, investigation, and database establishment of existing buildings that
contain asbestos construction material, the demolishing regulations for building

containing asbestos, and the management of demolishing agents.

The investigation program for 2019 carried out by Architecture and Building
Research Institute, Ministry of the Interior has completed the summary of the
development trend on international latest asbestos certification standard and case
situation basic survey on the existing buildings containing asbestos construction
material in our country. Furthermore, it assists Construction and Planning Agency,
Ministry of the Interior to promote the management of existing buildings
containing asbestos construction material. It urgently needs to implement the
proposal of relevant principles and procedures in terms of the diagnostic

assessment done on the potential existing buildings containing asbestos
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construction material as well as cooperate with the case investigation and analysis.
Therefore, the research proposes the plans for diagnostic assessment and operating
procedure of buildings containing asbestos building materials as application for
initial identification, advanced diagnosis, or demolishing evaluation of hazard. In
addition, asbestos testing technology training courses are provided with the
reference of international asbestos testing standard in order to enhance the testing
technology and analysis capability on asbestos construction material implemented
by performance experiment center at Architecture and Building Research Institute,

Ministry of the Interior.
Research methods and processes

The main research methods of this study include “Literature Research” and
“Survey Research”. In this study, we’ve collected and analyzed the documents
about operating procedures, assessment and identification of relevant buildings
with asbestos-containing materials domestically and internationally. Construction
and Planning Agency of Ministry of Interior conducted the building investigation
of each administration in 2019 to check if any asbestos-containing materials are
used in buildings or check the possible buildings having “building with suspect
asbestos-containing materials declaration system”. According to the results of
investigation or declared buildings, the potential asbestos-containing materials in
existing buildings are selected to conduct case investigation and analysis. Two
government-industry-university-institute sessions, “Draft Expert Consultation
Conference of Identification, Evaluation and Operating Procedures for Buildings
with Asbestos-containing Materials”, are held. For “Evaluation, Identification and
Operating Procedures for Buildings with Asbestos-containing Materials (Draft)”
of Taiwan, we provide some suggestions for correction. The last but not the least,
three days of asbestos detection technology training course are held. In the
sessions, it includes pre-processing, microscopic examination and X-ray

diffraction analysis, etc., in the hope of improving the detection technology of

Xl



ABSTRACT

asbestos-containing materials and energy analysis in Performance Experiment

Centre, Architecture and Building Research Institute, Ministry of Interior.
Major outcomes

1.Completed the documents related to identification and evaluation of buildings
with potential asbestos-containing materials domestically and internationally,
and collect the information about investigation process, visual judgment and
deterioration assessment of existing buildings with potential asbestos-
containing materials in the U.K., Ireland, Japan, South Korea, Vietnam and other

countries.

2.Completed the case investigation and analysis of building with potential

asbestos-containing materials

During the research process, we found 6 domestic buildings with asbestos-
containing materials for case investigation. The construction period of buildings
was from 1973 to 1986. Fifteen samples, including asphalt-saturated roofing
felt, wave asbestos tiles, gypsum boards, sprayed fire-resistive materials, water
tank heat insulating materials, were sent to the laboratory for testing. The test
results show that there are 4 cases of samples containing white asbestos ranging
from 8.25% to0 29.96%, and 1 case of sample containing 8.67% brown asbestos.
What’s more, the investigation discovered for the first time that the asphalt-
saturated roofing felt and the water tank heat insulating materials contain

asbestos fibres and more dangerous amosite asbestos.

3.Completed the plan of evaluation, identification and operating procedures for

buildings with asbestos-containing materials (Draft)

This study has completed the evaluation, identification and operating
procedures for buildings with asbestos-containing materials (Draft). It includes

general rules, suspect asbestos-containing materials, investigation and

X1
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diagnostic evaluation of building’s suspect asbestos-containing materials, and
preventive measures for architects or professional technicians to make initial
identification of asbestos-containing materials in buildings and living
environment. If any asbestos-containing material is discovered, a
comprehensive judgment should be made by taking the type of asbestos-
containing materials, the degree of deterioration, the future planning, and

necessarily specific protective measures into consideration.
4.Completed training course of asbestos detection technology

In this study, the international asbestos testing standards are used as
reference. Professor Jin-Tang KUO in China Medical University has given three
days of education and trainings for asbestos identification’s quantitative
detection technology and energy analysis, in the hope of improving the
detection technology of asbestos-containing materials and energy analysis in
Performance Experiment Centre, Architecture and Building Research Institute,

Ministry of Interior.
Main Recommendations

This study has completed relevant documents about identification and
evaluation of existing buildings with potential asbestos-containing materials
domestically and internationally as well as the case investigation and analysis of
buildings with potential asbestos-containing materials. The plan of “evaluation,
identification and operating procedures for buildings with asbestos-containing
materials (Draft)”, and training courses of asbestos detection technology are also
drafted. We’ve led to several concrete conclusions. Therefore, the following

suggestions are listed for the future studies:
Suggestion 1

Review the “Detailed Form of Suspect Asbestos-containing Materials for Buildings”

X1V
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in the “Form Related to Building’s Public Safety Inspection Reports” amended on 26

of December 2018 by Ministry of Interior. For any type of suspect asbestos-containing

materials for buildings: Feasible Suggestion.

Organiser: Construction and Planning Agency, Ministry of Interior.

During 2019 and 2020, the case investigation was conducted in twenty
domestic buildings with asbestos-containing materials. Their construction period
was 1951 to 1991. Thirty-one samples under 6 types have been analyzed in total.
The samples are delivered to the laboratory for testing. Six items of asphalt felt
covering roof are analyzed, in which only one contains chrysotile fiber; Five items
of asbestos corrugated sheets are analyzed, all of which contain chrysotile fiber;
Ten items of gypsum plats are analyzed, all of which contain no asbestos fiber;
Eight items of beam-column spraying fireproofing materials are analyzed, all of
which contain no chrysotile fiber; One item of heat insulating material for water

tank is analyzed, and it contains amosite fiber.
Suggestion 2

Develop a Manual of Operations for Assessment and Analysis of Buildings with

Asbestos-containing Materials: Mid-term and Long-term Suggestion
Organiser: Architecture and Building Research Institute, Ministry of the Interior.
Co-organiser: Construction and Planning Agency, Ministry of Interior.

The evaluation, identification and operating procedures for buildings with
asbestos-containing materials (Draft) have been completed in this study. In
addition, the identification assessment and deterioration scoring methods for
asbestos-containing materials are initially established, including evaluating the
status of various asbestos-containing materials and the risk of asbestos fibres
spreading. Therefore, the identification, evaluation and degradation scoring of

asbestos-containing materials shall have more case studies for verification. It is
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recommended to develop a manual of operations for assessment and analysis of
buildings with asbestos-containing materials in order to provide architects or
professional technicians working in Construction and Planning Agency, Ministry
of Interior with assessment reference for buildings with deteriorated asbestos-

containing materials.
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B-3 1550 Neg.
B-4 1.550 Neg.
C-1 1.550 Neg.
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1.550 Neg.
D-3

1.680 E W
E-1 1.550 v T
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RIERP S EREH DG 2P g

S Vi g WS

A4
© BN RS ERRERR)
- BB HRATEHRN
- ERE EE RITALEER

4 (Asbestos)
FERBEHELRERIEY) - Iy RIREE - FAREAMEY - MifE - mikE
b2 T wl==10Y = B AT oy (U ] - AE e 23 1 0 D e N g
v # LR RS > MEZERESE L ER®LE -

FAHEE (B )
e 19304 FESIAHEAL -
* 19504 EEREAAEMHRBNEEE
e 19604 EBREMHESEAGREAEN -
* 1960-1970 ‘R EHIBMAEE EREEEH - G ERYEEEN
FH -
1970 EEFER AT ERE » BREERRRAFIRERE -
2005 £ AR GR TRE B E RS AR RS -

* WHO A 1972 FRREGHEEY)
F4TE 2000 4F WHO F2HERIEHRIE S 0.1 AR/L -
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ZEmd s BREEGHAMEEENEEER -

« BHITAGERAEN T ITHE - f55AY XRD RIAEAr 2 /R CRamsstail

Pk -

1. ESRHARTARRR Y
A. BIRNEH(ERRAR)
AR R TR AT B 0 - R

£5 R

REHH B B BKPT B - AR AL B BT
RAEES

LEEEEY MEZBE - WA ORHE  AMEHIE  LTRFRER
- WRAH

R T MEXS ROBAM  RABAN  TXRARBHK

WA BH RN AEFEAMSK ETAK - ETHR

ET P11 B R4 AR 2k - FHPVC RABHR - RMTE
ZHAERE - XELBAEE « RALZBHH

BMARE HAARTARES - LIREN - B/ ¥ ERERSF

814 X BKK - XEH 5 BAD K% B RERK - 48

FMA BOKAG - % SR BRE - RN AE RN

£ AR AMAKEHE - ERARE - FHH
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B. G4RRIEE

Group Asbestos Mineral name Normal Composition
— Serpentine Chrysotile Chrysotile Mg,;Si,0;(0OH),

A (BEMW) A L&IS%ELE
S
—CrocidoliteRiebeckite 2+ 3+
B Na2F Si (OH
. (REW a2Fe3 Fe2 Sig022(0H)2
S
I, -4':';‘5'_:) Grunerite  (Mg,Fe),Si,0,,(0OH),
s
L. Anthophyllite Anthophyllite (Mg, Fe),Sig0,,(0OH),
|_Amphibole | (A ARNE)
L_Tremolite Tremolite Ca,(Mg,Fe)Sig0,,(0OH),
(AME)
—Actinolite  Actinolite Ca,(Mg,Fe) Si0,,(0OH),
Res)

C. FE&RTERER

Ak MBI £ T4 28 MR A7 (malignant mesothelioma) ~ =&
(asbestosis) ~ BHE ~ HuBRBE(pleural plaques) = 2RI » TR 2 —fREZE R,
P, SRR A2 ATRRl (mesothe ium) A RE MR > RS HARERE - (el oliE
L7 AFREIH B (serosal lingings) BYFEIE -

B EEIERA Y (International Agency for Research on Cancer;TARC)TE 1977
FHROAEEIEERT RS B (1A) AREEY) > JG1E 1987 FHH0|
BISTRR R bR BT -

2. RE B AR
OEBRETOHBSIS  QRFOLHEMIEENER  BRELE
TRVETTE 0 RAMEMBAKNE  TIORREES RERCHA SR
P RSV U BB ITHAR IR -
LME - o8 - A -
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2B TR AR S S - (HrPEERCE 101 47 2 B 2 THEIL A LAl £
RS AR LS 2 (0 B U S M H EZ B s L A AR =
ik -

3.ETHERE] 107 47 A 1 DB AN SRS R 280 -

3. Bk ¥ RO ALEE:
=]
CLA 2318 ZERPERAERTHITR)

FARFERER S L PCM)--IBAVEIL - TiéRst BiR iR HAE 100um

NIEA R401.22C
SRVIE MY 2 Al ECEN: ~ ER)  RUBERIA(PLV)

BHAE
JIS A 1481
ZERFOMEMATECTE - TR
FARARER SR PCM) - BAVESL - TdRs T BiRiRE H AL 300um
fi Y CRIIE R (PLM)
X SR R(XRD)
e fiVEE TRRR S A SEM)

TRIE TR T HAMUER A(TEM)

RE
ISO/DIS 22262-1 & ISO/MIS 22262-2
RS CEBACER:  €8)

= W CBBEFEAPLM)
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RFERPFEAEH LR L]

* R THEREUL(SEM)
»  FEABEFEIREUETEM)
NIOSH 9002
RS ACEE ~ E8)
»  {REREEEAPLM)
NIOSH 9000
HEEES M (e EE)
* X OEEEHHEERD)
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x;,—]»é‘zg":—;
Hik L= 7iN EME ST BEH
PCMGREFE
) CLA2318 | Z=RFE | E8 & 100um) B
=
b
NIEA T
R401.22C R EE LM a
LPCM#REFE
R 300um)
H EME 2.PLM
JISA 1481 | Z=&ER
Fi Ll EE 3.XRD |
4.SEM
5.TEM
1.PLM
ISO/DIS EM
LI BiEE g 2.SEM 2
3.TEM
*
NIOSH EM
& 5002 BiE i PLM B
NIOSH T
XRD —
o0 BiEE g B
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RFERPF FHNEHDETER LY

VEt g vt

CLA 2318(PCM)2008.02.15
NIOSH 7400(PCM)1994.05.15

+ NIOSH 9002(PLM)1989.05.15

«  NIEA R401.22C(PLM)2011.12.15

+ CNS 13970(1997/11/29)PLM)-$f B 182 I = K @A a R & Bl
CNS 15546(104/01/26)(XRD)2012.05.23(IS A1481: 2006)

+  EPA_600R93116_bulk_asbestos_part](PLM,XRD)1993.07
EPA_600R93116_bulk_asbestos_part2(PLM,XRD)

*  ISO/DIS 22262-1(SEM,TEM,PLM)(2012)

- IS0 22262-2 (2014)
2014 ¥Rtk 0 EMA

+ JISA1481 XRD Ef+ ﬁz(zoos)} 43 JIS A 1481:2014
+ IS0 22262-3(2016)

JIS A 1481(2014)
« JISA1481-1 SEM, TEM +PC/PLM SEf:
1S0-22262-1

+ JISA 14812 PC/PLM +XRD El

NISA1481-3 XRD E&

1S0-22262-3
TIS A 1481-4
1S0-22262-2,
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H AT BEE AR 4 ST

'ﬁ@:“:

74 R B FRAR B Tl A 2 R

Method

| #@) Test Method Q Techniq Qi T
1 EPA 600/M4-82-020 (1982 Interim Method) Polarized Light Microscopy Point Counting (b)
2 EPA 600/M4-82-020 (1982 Interim Method) Polarized Light Microscopy Equivalent Visual Estimation (b)
3 EPA 600/M4-82-020 (1982 Interim Method) Polarized Light Microscopy Gravimetric Reduction (c)
4 EPA 600/M4-82-020 (1982 Interim Method) X-Ray Diffraction Standards Comparison
5 EPA 600/R-93/116 (1993 Revised Method) Polarized Light Microscopy Point Counting (b)
6 EPA 600/R-93/116 (1993 Revised Method) Polarized Light Microscopy Calibrated Visual Estimation (b)
7 EPA 600/R-93/116 (1993 Revised Method) Polarized Light Microscopy Gravimetric Reduction (c)
8 EPA 600/R-93/116 (1993 Revised Method) X-ray Diffraction Standards Comparison
9 EPA 600/R-93/116 (1993 Revised Method) Analytical Electron Microscopy Calibrated Visual Estimation (b)
10 IRRST 244-3 Polarized Light Microscopy Visual Estimation (b)
11 New York State Method 198.1 Polarized Light Microscopy Point Counting (b)
12 New York State Method 198.4 Ty ission Electron Visual Estimation (b)
13 New York State Method 198.6 Polarized Light Microscopy Gravimetric Reduction (¢)
14 NIOSH Method 9002 Polarized Light Microscopy Visual estimation (b)
15 NIOSH Method 9002 X-Ray Diffraction Standards Comparison
16 OSHA Method D-191 Polarized Light Microscopy Visual Estimation (b)
17. Other (d)
(a) number to enter, per sample, on data coding form
(b) with or without sample prep by gravimetric matrix reduction
(c) results expressed as weight percent alone, without point counting or visual estimation
(d) please briefly describe your method on the Data Submission portion of the PAT Portal (Comments)
(e) results expressed by point counting the residue of gravimetric sample reduction techniques.
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SRS BB R LY

§ BEREIBA(PLM) A2/ R R SRS

BRI FERG RS AR R TRV RE SR 2 M R ST aie
RETENIDIE IR & > DAY E RS bR 2 B - sERHRES AR i
LR SARUEYENTES - LATEI R RS TAYRER

1983 4F ILO 17 &R 22 i I B H 4 Al 22 & (RG4S PO U TEE
FTALAE A B - A& RATDTA ~ BIUANSREAT 6 fia
4 o M ESRAIIRRITT AR - HAR 2005 ERERMEETHR » RTHSS
MWL R SR TR N R i3 ANt MW g bl Y
B2 ILEERE - RSN B ATIE R TR - 7€ 2005 45 2014
APt (O REME P A7l A B AN 1 3790 A Q2014 TEERIMERE1H 29 A) » M4
SR ~ HEMET S« HERAT - RIEASRGK - DS MR ALIE S B
IS0 6341 A ENiEGATEREL Bt 5 fEER - TIPET PHETmESETE
F 9261 A - A HABUSHI S BERE S 4 T2 A GRS B A RIS T
TG » bRT IEFEREES - (8 HERIR R B R R - MERE S
SEEE NI R AR - IR AARFS 2000 “FE-2EE IRFEA] - A A
FETMRSY 0.1%LL 1 Sl SUEM R & B0 - BRIy s
WF o EIEMERCEHE OTTIRN - WBC &S RLARE N < DUFERESE
PR IUE MR EF AT RN 2 EMET - (EE TR 3
55 | TH » SRRy TR RS S LR YIRVIERS ~ THAR SRS » VTS
P EAEYIL B - HEYRET R E SRS RS A oS TUE
AE - EIFOHEETENARRIAYE 3 665 2 TH - MEFHEESR M5 18
fEMASD - FEH R EEE AL QSN EN - TathEEsa
a4 BMNERGRETER 0.1% U BT -

ATTEEIT M PSRRI ~ 5 ~ (AR Z AR R TSR e
S - BB AARETA CLA 2318(PCM) » L 54! AEBHZRaH B2 Rt
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e T SRR R T A 2 Kot

B LT E S VRO ERER - R R LRSFER - HATE

BERERELL ISO/DIS 2226-1 B HAREY JIS A 1481 Ko+ ARSI f754 © M ik
AL R R T R EEREE JT0E o TIS A 1481 X 3ginfirf 2 H A » Ak
G AR AR CRR R A [ I s R BRI E 2R AR (S.0.P) - DARF &R
AR REAYRATRE S » IR LAY B 07 A AR R (R -

— B
. AT =8 (RT) RLL 1.550 ~ 1.606 ~ 1.620 ~ 1.670 ~ 1.680 %
1.700 tIRER AR & T AV ] -
it
FAEB(SKC)

Sl el o

JE4L  Millipore type » FLI% 0.8 um » JEALELE 25mm « (SKC)

BAf%SE © Nikon ECLIPSE Ni ~ Olympus BX53

() A2 « o ZEFokEs

(2) fRAsRtR - EERER T T R e (polarizer) » L7855 {RYEIR
(analyzer) »

(3) M AEEH 40X NAEHE) 0.75 DLE > W.D. 0.66mm DL E27 {ir#H7ZE
LhAE -

@) #EEH ¢ 25mm x 75mm

(5) EH 22 x22mm

(6) ' f R ARl A (eyepiece) 27 ¢ YSK27, MeCan imaging)

(7) BUREM(5300m)

6. BT~ FiT] -
7. GEHMERE

8

OO A% Chrysotile) Mg3SixOs(OH)s JAWE121

fi?)%%ﬁ%%(l\mosile)(lwg7Si3022(()H)2) . (Fe?_7Six022(OH k) JAWE221

BFE O4(Crocidolite) (Naa(Fe?'5Fe’'2Sig022(0H)))  JAWE32I

@3B H(Tremolite)(Cax(Mg,Fe)sSisOn(OH ) (Mg/(Mg+Fc)=1.0-0.9))
JAWES31

GBI (Actinolite) (Ca(Mg,Fe)sSisOxn(OH): (Mg/Mg+Fe)=0.5-0.9))
JAWEG31

G M A (Anthophyllite)(Mg7SisO22(0OH): ) JAWEA451

. x JCEERHEE(XRD-6000, Shimadzu, Japan)
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BUR ARSI R A 1% - FIRRCEM R/ - W WS TG
B—EAAEEE - B SRS EEL R\ AR
& > FHTARREOLE FITHRE - 8/ AP RE 0% - WOk
Bt/ AR 2 LAREF RS MBI 3) - serk B AP BRI R
NRISEHALIE -

3 JEARE
3. firfEERIE
TG RS Ph1(10X)LUR AT SRR A Phl 1% - HsHirAd

EEIRRREI - 1T BBYAOHAEONER T I G - (IR
ISR HEESRIE Ph2(40X) LA R AT A2 C A Ph2 1% - &
& LHEER - sepkt® - WHIHEROCER T OTA A HZBER (T - DURAL
FRTEIE RS BESZE O » BIRUESES: -

4. PIERHECHIBEH BIE
545 - A E Ph2(40X)DUR AT RO ESE R Ph2 1% - IR
MR | B E B R M(stage micro » [ 4) 1% » TR ES [FH
K H(ocular micro » [ S )EPHEIBEFTHRONB S SATZIE - HUREERTEE
Z AR/ N R AR -
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9 |10
nu‘nu‘

2

3

(i

4

l IHI'IHI

5

i

67

IIII]I[II’IHI (l

(i

0 1
WW
Scale length 1mm - pitch 0.01
Triple concentric circle 1.5/ 2.0/ §2.5mm Line-
width10pm

i 4 SPIETR B S e

5. ERSRBE R ATA R

A TAEHIEE

BT ATAFBAIZA TR » RS EAER RIS
G BRI b o FLWOFEITR TAE/) DRSO
It 1/4 JMERIRMIRS: - HATRRIEIRT - BERRZE_ 05
o VPTR4ERTRES < BAVEVIEINS > [FASAVEAERSS - V)RR
SRR UHE -
B. BAUEYL

B/ R/ NEFREITIH L - 2 R R AL SR
ELIZT » PRI AR S A SRR S - — (B PI SE
AT EEE b - 2 TR S T PSRRI C9re » T 192549

YR 1RAETHH -
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R il

BROBARATE

MHIRIE

6. BARdRl

HUEM AR Z Rl s B dn B a5t » BRanREL 3 Ja » SREy A/ IR
HE 10 A7 x 10A5F < A< TIS A1481-1 5Bl BaIte IS S AER0T - IR
R IR 3 RV ERT I IR R - Haft—EEE—rtoiriEm -
MRS B IR A HIRIFTRR » AEdn S IR LR BT FEOTE - IR
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N ERF FENEH DR LY

B~ 87 - BRERES - BYBREY - T - BB IR AR R A WINLAR -
gk~ INBRFERE 7% > NG TR S IR E) - AT AE
B -

BT & A SRR - ZARREE R A E A B I RTR L 7% - AR
B TEMIERRARIATES S - DUSIE - BRI MR R(E AT - BF
AL SR T BAITHORE 2y - tREEEDURRE ~ FECDISEEST - B &
REAENTRIERL % - BRI E R K L BRI IE TR - A AESAETTRES R
SRR ERE -

A REEBETEIGMER

AR LAY RV R AR B (2R 7T HEPA JEA Heh TUR B « 3640
BlgRannyshg - e IHERTE T S A - [ ETR R R T R E
iR - REE A ATRANSE N R RIS 2 T TR - s
HEUEGE 10 () 40 S MUBEE L ARRTER - L& DL 108K L
TSP TR B 3B R £ HnEER ET e
IREEESI 3-4 7% » T SHOWHEET - (e RS - 8
1B 128 - BilES  BERATNRIEGE 485 C UK (LR - A%
EHIEEM RS - HRERIFEERRE - Wl & ERHRTRTYHIET
WEERTRE - Bn 2 aRA - A5 - RS - W MEZRAR
EIE(50%)F0 2mol/L BElEER KCIERTEZEL - IALIEELY T AT ~ 180
41 - FaMEREREDERNE A UREREIRE -

B. B REE FIMRAERT ¢
(1) B A/ NEET T BE(100mesh)([E 9) -
Q) ERDLEEHEYNE » FEICIK (LR 485£100 1 /NI -

(3).0 10-20mg =L S0mL =FI#EA - IR K 40 co 14
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CEE

(4).1% 10-20p1 F/rddg S b - SR IR _E 100£108 45 S388(18l 10) -

(5).F 7 1 1000 TR AT GRS - 3 R FEERTR 3000 R F5 - &3kt
KA 4 RS EN - AIEILEYSE AR BT -

9 BROLATERER IR E] (a) By XRD {575 R AL 2= A m e iRt it T
2 ER i S E A CE > EMTEE RS A AL - (b)5y XRD AH5E
Ry e - (DA 2/ m BRI T AT AR A 2 a4eEs - 77 4/ E
HUBRAI i p SR DR - RECREATRAE A BUH] - AR SRR A CHU s T - 2R
BT 3000 R FRELLET 4 REUERFLLEGS) » SHRANER T AR
P> MSAT DI E] 4 FRIT - PEEAHIE R A S 0% © ()] XRD gy
FEF AR AR E  (H AR R S ARy A AE IR HI 3000 FEkL
T $REFT 4 MREREEF LA E() » SRFE RO SR - (d)F XRD 168l
TR T HERN - RIEHEE =/ Rt S A e WA T 4 1R
AER - HLERAT I R AR
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e T SRR R T A 2 Kot

C. i/ m CRs R RSB
W BRI T AR B A LI FRUBES | b SR 12
BEREERCKRE - BUVEREEZHEER IR RINEEA - 12
FMNECRT QAR TR EE R R IR CBRMEIEAR - A
HREPEA TR T L RGEUE - B REE 1.550 - a0 - 5415 1.680 -
FOHER 1700 ~ RTTADR 1.606 ~ FHE0 1.630 ~ AR

1.606(% 1) -

fir FRZE AR RS b I AR AR » SR DL 100 £%( B $5808 10 13 X 18
FRET 10 FRRTFAIRIERR 2 18 - B URRISRRET 40 FHERM - SRERLEA
B& -~ B R EME - EITA TR ER - ORI
JIFURRE Tpm DL B4 - (HEERURTIPISR(NA {8 0.7 AR CIERERS I
(100W DA EYSENIPANGE » BEniTACTLIERZE] Lum DUT44E < TORSRNIGE
JIBE— 0.5um BUTHREERROHI S IR PR S - (EAESRCR G005 - B LU SRk
B - A E SRS T AT SRR ST - YRR
& SR Z TR R A — - B A U A A 2 - it A
YyRSHIRR St FTLATTNHEER 52 U ARAYIERERGHI T2 - IEAAERE 0.2~ 0.3um K
NE R DREIZEE] - (EHEUFHIHRIRE Spm DLEE 3um PUT - REEEATR
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IR RSP0 20 (@ - EPTHEITREr BT AE 100 {8 - HIFR Gt B4
B B EETR -

FIBL R BAR . S TS E(Umm2) - PAE—R B 2 I8 B (F/n )ik
FRIMEAEZPIGEEERB/nb) - FREUFEF (AT - 0.00785 mm2) » E=f
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Ny oy

Ap

DR TR
AR EREST R AR
Fas=AxNas/axnx Vx10® ........cccovueue 03]

Fas: TIEEHEREE (o)

A: member filter 4% HifE (mm?)

Nas: {EfirMEZEG S AYERLEH DARSE A HIE By A am Y B (i)
a: 5[ ERERIfEmm?)

n: FELERE

V: BREESE

8. AR
B BRI T RYE
Bl: 1T 50 THEFHARIEIA | R EAMARAERFATAI FIR? R E {4
BRI 100um [ 2:0.007854mm?
A=385mm2(A L EfE 25mm) + a=0.007854mm2(100um) ~ n=50

V=300L - Nas=1 FLA E=0.00327/cc

9. ARHBOSA
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oy 1.680
1.680
Ha
1.700
1.606
RAA
v
1.640
1.606
A
1.640
1.606
iz
H
1.640
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AR E R = R RSB ATHIR ERE P

1 JEEIRIE

5 IR E PhULOX) UK ARSI E AR - MHLE
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LT/ ARG 2% - BTERROes P Rt/ Al
AR ORI E S UE /B RE g A LIRSS B/ UTE © 580k
BAHUS R R R R AR SRR LE -

2. firfHERIE

B K88 £ Ph(10X) BUR (i AHA=ROL 258 45 Ph1 12 > ERHICH
FERIESETE O B B - i HiMEER L g5 B0y CERERNIR - ERRET TR
SIRROBT - o MR EROGR T AR AR - e
MR B - BEEIRIE E Ph2(40X) BUR i AT ETE Ph2 (8 0 EHHE
MR - Sepktg o FFOARERO R T RN R T - PAR AR
FHRUESSE BIER O » BIRIERS -

3. WIEEHRI A AR

B 0 R Ph2(40X) LU A AHAZROLERE £ Ph2 1% - i1 RCHIB A
R EaE Big - MTH BE T T2 AR RE T RCAB 5 _EIVZIRE - HEL
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Weigh prepared(grinded) sample (100mg)

Analytical Balance AUD-220D(readable to 0.01mg)

I iRl e

FREE(mg) FA(mL) DiH20(mL)
0.1 0.02 0.04
0.5 0.1 0.2
1.0 0.2 0.4
3.0 0.6 1.2
5.0 1.0 2
FA @ fsl% DiH20 : fREELjt+7K
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POUr the sam
(20%)

le into Formic-acid Solution

1min
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IBip the Solution in Hot Water Bath (30deg * 4deg)

ty

Stir 30 sec
&
Leave 1.5min

Repeat 6 times
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Correct the sample on thefilter

Access to y
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¥ Filter Sample Holder for XRD-6000

Advantage
Filter is always fixed on the goniometer center position by spring_e ® ®

@4libration Curve by Direct Quantification

[EXR = a g 7

Intensity(Kcounts)

7 Absorption by Matrix material

- Quartz 10%

oooooooooooooooooooooooooooooooooooo

Weight of Quartz(mg/cm2) S |
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Shimadzu XRD-6000 &S ERR S

Ver. 1.2
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Shimadzu XRD-6000 15532 /EfE R
1. Bi#h XRD SR -

DASBIRHERT SRR A H DL s R

<~

N Shimadzu XRD 75 XRD-6000 71 XRD-7000 T «

3. R PC - XRD HEFHIEEHIE C fBRELRAY xddat -

}. Windows
| xdbin
}. xdend
| . xddat
| xdenv

| xdicon
b EREE
| FIEERK

4. m{k PCEHTHY PCXRD {&EFT
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5. ¥ThHH Display & Setup

/ -
<C | o | M) M| | D
Display & Setup Right GPM Overlay Basic Process Search match Quantitative Calc.
Condition
HEnar ’h@ +
TR T = I . R B
XG Control Hiou Sooks File Maintenance Profile Mix User's DataBase Calibration
Analysis
i e
PCPDF Uttty
Right Gonio Service, P‘::::;::"

6. HiF Display or XRD System Parameter Setup Program Z[fj
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P RRERBETEG LT

Ready

Attachment Emergency Stop

Theta (deg) : 11.7200

Tarzet: Cu

. 2Theta (deg) : 234400
Focus : Broad HY 07y 715
R O PHA Mode  Diff
Voliage 400 BL(T). 129
Courrent n0 Wi(¥y: 151

Attachment

Rotation

Br ol L =@ = |
Ei Display or@ System Parameter Setup ngram ‘ L J
File LeftCalib. ParameterSet Eror RightCalib. View Help
3|
LeftSystemn ——————— Right System.
Gonio Type : None ? i © Vertical

<{ Display or XRD System Parameter Setup Progrém ‘E Cl &
[ File LeftCalib. ParameterSet Error Right€alib. View Help
2|
_Left{ Door Alarm Check |—J§3 — lstern
- b Type : Vertical |
\ ¥ Door Open (deg) : 350000 |
(B (deg) : 700000 |
Please repeatedly open or close the door, and confiom ¥ (7): 75
the signal of the door in error window is correctly | Mode - Diff.
8L (¥): 129
Close Wi (7). 151
L — 20t Rotation
T w
Ready NUM A

_ER&(7 Door Alarm Check Zifif{% PC #1 XRD LUK 45 » & XRD MR TH
e gk 8§ ALY 0 BRHEHEPRG AT B EREREIET ME - AREUEZMIAVE
H—YTFE « B “Close”4l} -

7. EGTHTE A & B (goniometer) - §4 “FERE"1& A BIRILETE
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ESE =]

Q Display or XRD System Parameter Setup Pvrogram

o

H file LeftCalib. ParameterSet Emor Right€afib. View Help

18]

~Left Systemn———
Gonio Type Vertical
Thetziics) @I Mow Calibration 1. If Ready OK ;;Eggg W

715
Diff.
1.29
1.51

T Rotation

(10con | =

Ready [ [NOM Y

8. FTBH "XG Control” ¥ - &S] LARTHE T ik B iAo, -
/

< /MR | | M| tm | b
Display & Setup R::g: r:;.::,“h Overlay Basic Process Search match Quantitative Calc.
ST | | | |
XG Control Ri:::ﬁ;‘” File Maintenance Profie Mix User's DataBase Calbration

PCPDF Uttiy
. g 2 Precise Peak
Right Gonio Service| Tocko fed
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Fi e Hp R L ]

(G Cont rog
= - S = S
File = Timer WView Help

L=t

— Alarm — X -veor ~Chiller —

[ = -
e (=¥ ] OFF I
' Voltage (V) Current{nd)
P Wretes Flo 60.0 - | - | 500 ~ Timer
[ aen Haw Now Dats & Time |
= oL [z016-01-14
oV
: e [t8:z3:21
Set Date & Time
. Shutter Tl
poor = = e
e 20.0 b =183
[z00 |20 |
I Ready NUM 4
Water Flow

OL : overload

OV : over voltage

OC : over current

Shutter ¢ problem on the shutter
Door Open : door is open
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9. IRESMIRIT R

/
< | A

e | oM | | M
Display & Setup Rg’" o Overiay Basic Process Search match Quantitative Calc.
Fnsx *- 3
21l i
- —_——
XG Control T e Fie Maintenance Profie Iix Users DataBase Catiration
PCPDF Utitily

< - Precise Peak
Right Gonio Service| ey

B

XRD Data

mUntitled-Right.(-;:mioSys;:AnalysisConditioﬁ:‘itprograml =3 = J‘
- N - i i - -

File Edit View Help

NMEEREEER]

—Edit Analysis Condition !
Measurement Mode : Standard Number: 0

— Entry for Analys:

| Append | 1
Delete I
A1l Clear |

After Analysis Option
[ [~ Stop [ Print Start I Data Proc. |

Ready [ NoM 4
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S ing Mode

Scan Mode : W
|zt [ThewThen ]
Scenning Condition

Scan Renge (deg)  [50000 - [70.0000
Step ee): [00200
el (dez) [TH000
Sean Speed (eghnin) : [2000
Preset Time (sec) : [080

G Condition

Foltage (kV) : |4IJ.U
Current {md) : |3D.CI

r Slit Condition

Divergence Slit :
Seattering Slit :
Receiving St {mm) :
Profile Display Scale
v Auto Scale
Unit:

deg +||1.00000 T~ Auto
0.30000
cps =

~COptional Condition
Jv Option Enable

Bets Attachment

Control Mode IRohﬂon -

Rotation Speed (rpmy) : |5|J_0

Control Mode

~ Alpha Attach
Control Mode : |ND -
Oseallation B ) ID,UDIJIJ IU 0000 P I I
~Rample Changer |00 [ |0
Sample Nusnber : |El ’
ok | Clowe | Quick Execute

1. %7 scanrange
2. L scan speed

3. e

o AL

optional condition WHAY option enable “ v” » {T° Beta Attachment f

control Mode # Rotation » fEM{EE: 5y 60 rpm » FE 5 30 rpm

4. f% "OK”

FF#7E Group name RfEZE - File name 72 - TS File & Sample
Condition Edit » 4 IFEFTEEEAVMER » FEFL “New” «
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e wiL e ==}
leg) : I-W ‘ ’ Full Scale: [100

an) ¢ |_r File & Sample Condition Edit |A h— |
T l- Group name: W __I
J— File name: '7 ) =
k) : [ Comment: |

[ r Sample Name: |

— Repeat Number: ,0_

i |t | com |

ode: [i e — -

le2): [0.0000 [0.0000 ‘ N ,
Wait Time (min) : I0
ode 1 |No v ‘
— T Aate

H File & Sample Condition Edit BRI TR R - AR NS ZE
NI - M “Append” o HEE “Start” RHEEERISATIES -

Ui
File  Fudit  View .« Help
D@ &%|m(@ =R
~ Edit Analvsis Cond ition.
Measurement Mode : Standard Number: 1
|
|
- Entry for Ansl:
SANCHUN CHOIAETE Append I
|
| Delete I
Al Cloox I
After Anslysis Option
( ¥ Swy I~ Pant Stort I Deta Proe.
|
|
|
[[Ready [ NUM | i, |
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EARHIEE “Start” BHER S ER ST

Analysis” ¢

\

T (\ME | b | ud

Diopky 3 Soties ight Gonio

sl Overlay Basic Process

| Al

Search match Quantitative Calc.

B | w| W

R Ead

XG Control Rt Gonlo File Maintenance Profile Mix User's DataBase Calbration
Analysis
PCPDF Utitly
Precise Peak
Right Gonio Service| Correction

XRD Data

T
10 40 7
Theta-2Theta (deg)
[Sawcemme xo1eTEIE
Group neme  File neme Semple Name

After Analysis Option

v stop [~ bzans [ s2ie ‘

Rendy

TEfie “Start” BITIIHT -
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10. R SnEURfENT - S1F% “Basic Process”

AN

< | oW | M| M| | b
Display & Setup R(':g;':d‘;;’:“" Overlay Basic Process Search match Quanttative Calc.
HEnar *u
l l
2 —_—
XG Control Fih Gonko File Waintenance Profie Mix Users DataBase Calibration
Analysis
PCPDF Uttily
5 . . Precise Peak
Right Gonio Service Coracton

XRD Data

File| Style Select Move jArea Data View Help

|Reacy Y /J
PRI F AR L i -
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s

_IJA_IJJJ_&JLVLI_I‘_‘!FJJJ_I‘

~ Smoothing

AUTO | Condifion. | ‘

4

B.G Substruction

~ Kal - a2 Seporate

¥

Peok Seorch.

4

4

Ready

MANUAL Contiion.. | ‘

AUTO  Condition... ‘

Systom omrox Corroction
wo Condstion...

< Group : SANCHUN  Data CK014ﬁH:>

1(cPs|

1(PS|

AUTO Condition. ‘

1(cPs| 1(cPs|

1(cPs|

| Prosie peok Corroction

NO Comditinn ‘

15003

- -Smbothing Profile]

60
Theta-2Theta (deg)
[ [NUM [ A

1y

2. Hi

1A DAUEEIE A AT EER

11. Data Base [L¥f - FfEZ Search Match -

"GO KEIRHEIRIRICISY - BT

PINZ N

A MEMEE & B A EE

< | M| M| M ez | e
Display & Setup Rg;" il Overiay Basic Process Search match Quantiative Calc.
e | | M| & | 1D
=l Rt
XG Control R:::S:’;” File Maintenance Profiie Mix User's DataBase Calbration
PCPDF Uty
= Precise Peak
Right Gonio Service| il
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e Bl B ATV PRAR B P & 2 HoH

< aw ez 5]

< deak Data 3]

< Eatzy etz )|

< Reaima peat 3|

< Card Data 3|

Ne Card Chemical Formala Chemical Name Mineral Name L 4 1 R Dx WIS _ S.G.

S EE AR EIEEN -
. #% Search

Pre-Search — Search

Search — Search
User File > User File
enve.UDB [HH{ 4% — Search

vos woN e

Hile Search Card Graph Overlay View Help

=2 E| 3| =8 L8] et O[S E] €

o] 2|

[rouptiame] SANCHUN  (Datalame] CKO14932H  (Date/Time] C1-14-16 09:3

300

10§

L

< Entry Duta )|

' T T T T T T T T T T

2

1 2 0 i 0

No cara Chemical Formula Cnemical Nane Mineral Name L a 1 R Dr  wr:  s.G.
TL Titaniun Titanium 0.600( 3/21) 0.611 0.305 0.112 ~
My3514010 (OH) 2 Magnesium 3ilicate Hydroxi Talc-2\ITM\RG  0.160( 4/30) 0.84¢ 0.773 0.1C4

uminun Silicete livdroxid Dalloysite-10A 625

21251205 (Cll) 4. 220 0.667( 4/ 7) 0. 0.243
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*ualitative & Quantitative Analysis by XRD
Shimadzu X-ray Difractometer XRD-6000

Suitable for Asbestos Analysis
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*Measuring Condition for Asbestos

Item Qualitative Quantitative
X-ray CuK- tine, CuK- tine,
Power 40kV-40mA 40kV-40mA
Kb Graphite Graphite
Elimination | Monochrometer | Monochrometer
Slits DS & SS:1deg DS & SS:1deg
Conditions RS:0.3mm RS:0.3mm
Scan 2deg/mine ¢ 0.5deg/mine ¢
Speed Step:0.02deg Step:0.02deg
Scan 2theta 11to 13 deg
Range 5 to 70deg 41 to 43 deg
Sample 60RPM 30RPM
Rotation !

ajor Asbestos

N PR
RATYA b RS |

nAOL FST | EE]

"Raw Data Profile of M

177 XX}
[9‘t PP RN, T
b7 PRNAF

U 1

|

| -
P 1
. )L \ ‘\ A Crysotile 2
[ rmunmi J.”w Mo __,,'r” “NWW ]
— Amosit
0 ey L*”’"LJU ‘L\J v ‘.,AE,\M\._A.__/‘»\-\,.
. JI
] | Chrosidorite
) J L u‘],,_mw“ﬁt‘t Ay _)’V! \‘)U\W,fu LA s ANt A
10 2 ' Pl ' & ' 5) ' i ' ]
g-26 (B
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'Raw data profile of asbestos in calcite

e QLFTOYL e
-7 A7 €, 7 D ETE G18_CaC03]

4000

“‘ivw'

3000

Search/Match Result " ™"

D-72°%8) WRTE  [F'-2R] EESH Ca03  [BI/8320] 05-08-14 16:21:4)

T
2000 ; i

L B | R

23 1 sl l‘ dll I I
100 .
20 3 o -
HE H i RIRER i P
40 3 l ; H
@ : ] 7 " i
T T T T T T T T T T T T
10 20 0 a0 50 60 7
No #-p' (L3S L&ma e L d 1 R EE VX ZERARE
1: 5-0686 CaCO3 Calcium Carbonate Calcite 0.862 0.726

0.789(15/42)
5 1§

un hrysoti le

9-1081 (Na.Ca)2(Fe.Mn)3Fe2(

8) 0.
0.472(17/38) 0.710

Sodiun Iron Silicate Hydro Risbeckite 0.587
4:44-1401 Fe?Sism2(0H)2 Iren Silicate Hydroxide  Grunerite 0.406(17/42) 0,708 0.668 0.1€2
§:43-0662 Mg3Si205(0H)4 Magnesium Silicate Hydroxi Clinochrysotile- 0.667( 8/13) 0.577 0.766 0.285 .-
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BB sek1ss 7" PDF2 Database™™

Experimental: 92011
Inorganic (incl. duals): 68701
Organic (incl. duals): 25114
Dual phases: 1804
Bt 6 Total 157048 patterns
Cements: 407 | EREETRE SETE]
461080 Qualy ” |
Ceramics: 1146 O ] EofCam Xyl U Miossogach e ol Lnks Hodbor, Gomnry, €10
ommon Phases: 5 Be7EE dahen |
(6 Ph 3835 oo
. Syz Heaagons "
Corrosion Products: 25228 Latls: ik iz
Educational: 1071 SR e :
a . 3
2 M_P?I_ | m =
Explosives: 345 L e S e S
Forensic: 3767 E&E‘ff‘mm D oWtk (A wm o hkI[B I nk
Tntercalates: 130 i PETSSR.  IR R R R R L B
ntercalates: M Nenc: 5«4 9 110 (Mo < 221 2 411
5 B caasmm S iiimEm 413
bty ke i fapiEd Fiimg 94
Metals & Alloys: 17153 s nflijgem di01[Em dios
Mitierals 8863 | Gk G coilmm dioifmm ases
< = o0lniam iR g
NBS: 2098 B30 0§ 211 (%2 1 214[1A < 104
BACE 2 11 3 (38761 1 223 (13642 1 s
Pharmaceutical: 1483 Gre G3TNBR G iiifan 4133
i Who4 300 nGe qidufER 4
Pigments: 342 WoLE e
Polymers: 741
Superconductors: 1773 )
Zeolites: 124% a2

I Disperse by Ultra Sonic Cleaner(1min) I
;:

| Dip in Hot water bath (30+ « 4<-). Stir 30sec & Leave 1.5min
3

| Correct sample on the filter(T60A20) by Filtration Apparatus |

6 times

L] L |
I To the Quantitative Analysis by XRD I Access fo ,:u, success
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JIS A1481 3T A

H i AR M AR A R A 88 < BRALERER 3 FL » BV AR/ MR
B 1025 x 1025 » ¢ JIS A1481-1 F5 IR MR SLAT M B B et » IR
FofRim BRI 3 FREYE G ERIRAR - HEft—EE(F— o -
AR IR O HIHIFTTS - Edn &R dk BT B THE - RIS
B BT - RELEY - 00EREY - TOF - BB > RIERAIAT RN AR] -
DU ~ DUBESFRRTS/E: - TR R BTl AR AR LA (5] - PSR pRE R T
EAR -

HEdn PSR SRR - HREISHIEACE B TR INETE 77k » DU
KB MESE R TSR - DR - By DU E A - BT
AIIDUE SR T Gl AR R - BBl s DUREL ~ 3ea DIELsF - A LIS
B2(50%)1 2mol/L ER% & I ERYATIREE 73 » B K m i R L oaR B R
& HLOHT RS BREREEERE -

FEOEEE ST AT

1. BemfirEE AN E DR LA I -

2. PEanbESCATRTIRTEEA GE RN - PRARIY) - HEEERARASE -

3. WIEIRE R RIGHIEE - FREREL N » AT MRk
8 W[ BRI S KR R -

4. WL AR 100mesh TR R4y DS-PLM K XRD 447 E A%
T -

HiEE AR E

1 BmrAA Y - SRS - HPURKILRFRE - ERERE s
DLoe D B R AR A A SR TURE -

2. HUEEEEEE » AR A

3. AR 450+10°C SUIE 1 /N -

4. FURRTFE B SHEIEEBRIK(IZER -

R=2 x 100
B

]

= A

9. Rt MFA 458 (R LA 1.550 ~ 1.606 ~ 1.620 ~ 1.670 - 1.680 &
1.700 FYFEF J SR S HEF T ORI -
10. Py B

1L 7K
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12. J&4K © Millipore type » FL{T 0.8 um » JELKE K 25mm
13. ZA{#5% © Nikon ECLIPSE Ni ~ Olympus BX53
(8) fifH7=s% « (AHAEE NS
(9) TR CR% M © BERER Ty 4elmy iR (polarizer) » 7453 R CAR
(analyzer) -
(10) P8R E4MERT] 40X NA(B#fE) 0.75 LAk » W.D. 0.66mm L £ firffiz
THEE
(11) #HHF:H : 25mm x 75mm
(12) ZEILH ¢ 22x22mm
(13) i RsHTEE H (eyepiece) 274 YSK27, MeCan imaging)
(14) BEROHR(530nm)

14. f#F ~ Tl 7] -

15. TimfEAE Ly

@ [ TL4E(Chrysotile) MgsSi>Os(OH). JAWE121

Q8 +i4H(Amosite)(Mg;Sis022(OH)2) ~ (Fe?*7Sis022(0H)2)  JAWE221

@) F F4ii(Crocidolite) (Nax(Fe?*sFe3Sis02(0H),))  JAWE321
@Z}E,F'/\EJE(Tremolite)(Caz(Mg,Fe)ssigOzz(OH)z(Mg/(Mg+Fe)=1.0-0.9)) JAWES31
GBI (Actinolite) (Cax(Mg,Fe)sSis022(OH)2 (Mg/(Mg+Fe)=0.5-0.9))  JAWE631
@&} 51900 A (Anthophyllite)(Mg7Sis022(0H)2 ) JAWE451

16. y %5 HE(XRD-6000, Shimadzu, Japan)

I~ BERMERIIE
LA FIES

firtiz=Ra s 2 R (E 1,2) RS m ety v BOLHY 2= B2 - 128
S S HEREANELE » EREERERED I R« e L AT
U R T ISRIVCES o [HINFHEERE T /AN ) » 2O HIE ISR 1/4) -
AIDEARZEE R 1/20 > MAOEHEIR TN - RGN S08 D - 1RIME - It
R EE— R B ERSR I AT ST

7\

iVEEHE
— 1]

"
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FIEAP FFREH DTG 2TY

L. SERIMIE

EICRE 1 SRR S TE A BRI TR BEE YR Ph1{10X) LR
i AEF SRR e Atk B e o I BRI 25 R —{t/
sets - B BEEOCEEE R R EHA 2R o FTHEER
JCERSEITHRE R AL\ R LS - WA R E R\ A AE S S
LARRET R oM 3) - Semk Bl D BRI 2 s ADN5ERALIE -

3 ol

2. ARz T

Eide B E Ph1(10X) LR AT ARSI EsEEE Phl 7% » HASAr AR
TEFH{E O 8% B > I H A8t RS FAEIRERINR - EEHEr BTy &
SEME - BE - BEMAHET R N TR 2 S - TR TR A
T 2 Ph2(A0X) DR (AT 7 e B3 45 Ph2 15 TR LMD ER © SERk
% RS T AR - DU AR LSS B EE
0 UIFIESESR -

3. PRI AR

B BRI E Ph2(40X) LA ARFE IR 85I Ph2 1% YR iveHB:
F I RS G i K3 (stage micro - [B 4 ) B2 - BT E B N B (ocular
micro » [&] 5 )EHERTFRACABER ERIATE  MLARTETESEZ AEANMIR
BT

il

l

2

3

(i

4

(i

56

I

7

(i

i

0

MW

0
'uu}nu
Scale length imm - pitch 0.01
Triple concentric circle 1.5/ 2.0/ g2.5mm Line-
width10pm

&l 4 Fpro i IR 5 [Fim AR
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JIS A1481-1:2014 ¥{FE 1SO 22262-1
JIS A1481-2:2014 ¥FE 1IS A1481:2008 EMESHT
JIS A1481-3:2014 $#IfE 1IS A1481:2008 EE AT

JIS A1481-1

JIS A1481-1:2014 #FE 1SO 22262-1
1SO 22262-1(57BHT ik e SRR 7734 - DS-PLM)
1IS A1481-1:2014(4 i & it 22/ YL BB (R i I 07 025)

JIS A1481-1:2014 HFE 1S0 22262-1 J5i% » 150 22262-1 iKW & 53 BT (i
T FEEREER J775(DS-PLM) ~ ZEAFEFEIUF(TEM) - HfEsUE TR
(SEM)ZE « JUFrDA DS-PLM Byfi§i{H ~ DLl ~ hOAEAYERNITTIE

DS-PLM B 4REMEMITTE - ABA ST T5 AL AR =/ R e B s il 77
SRR SRS AT S FR A HEPA M HL B P B - SRAmEH L iE s,
BYSNER ~ I WU R B SR FIR BT e S SR - B
ATENCASR NEOTRERERSE 2 MIETET AR A - T T AR REU R 10 f5340 40

SR EERRAFRCHIRIAER SR EAAEEEE - REAMEE
ARSI EREERIE - HO% M 1.550 ~ 1504 - BAk 1.680 - FOR
1.700 ~ RU7AT ~ FEEET  EAPTLR 1.640 (32 1) © & 2 BRI

MRS SRS - 1818 - 502 - BIfEEF - JBETARERER R 485°C
ORI « AHATE R ZR - BREFES TR - B AR
FUBHTHIE B AT « BB ORT ~ T - WREESET - [ AEER
JTI MR (50%)F0 2mol/L EERE S KCI fERIEE - RIREZ a4 - aih -
FRMEATEEDEREE AR E -
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R ERE G EAEHD RG]

®1 JEAGETERGE B

1.550 L5 B A5
1.680 o EANES REEED &t

1.680 Pogia] el et BRI
1.700 () 53 B (HE5E)
1.640 EitE RS E [y
1.640 EHE %e B
1.640 R (AT AT

® 2 AGRSEREHRERER RE

FERE | Pk | SIEOUIR RIS | SR Bt
# oo | () S L) Sriedll)

H4 | 1.550

L% | 1.680
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T R BURAT B Tl 4 2 i

1.680
FH
1.700
1.606
#Hr
a
1.640
1.606
L]
1.640
1.606
A
a
1.640
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JIS A1481-2

JIS A1481-2:2014 ¥IfE 1S A1481:2008 FEMSTHT

AR R AL T2 R R AR DT 74

(1) B h/ VAT TR i(100mesh) (18] 9) -
Q)AL STTHIES » TAEEI(LPEEE 485410C 1 /15 -
(3).5( 10-20mg FH7E 50mL = AN + MABLELIK 40 coTFHRITINE » BT
Syl -
(4).57 10200 HEBETER - » THUENEA E 100£10°C 45 575 (8 10) -
(S)AF 1] 1000 fr FHFAT 4R + 3 F 3ARTR 3000 T8 LA
MEAEE RN HIRILEM & H GRS RIRH: -

N Ry ERSn A FEAE B () B XRD MRTT A R i A 22/ fR e B e 77
% (IR LB ST TSR - @MTEE B a0 « (b)F5 XRD BHITDESR
BHEAEN - AR/ RCE RS i B S a8 - A TTRERY
BRI e 1 - HEORSR TR R B A R AT B S » 40 SR P
DA 3000 Pty FHEIRENF 4 ARERAEEF DL B 45 A By ST GanER, -
FHR TR 2] 4 AR0F - BEEEFFIE R RS04 « () fy XRD W&
Bl AR E - EAHZ/ R CRR R SIS 2 RE AR H] 3000 FRkr 4L -
IREA 4 MBI DL () - SRR H AEREM - (d) A XRD MHLSTEE
A CAEN - FEHECAZ/ Rt R A~ 2] 4 a8
B > LM HIE B s -

BRSO
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lﬁ!

[ w#zasacs |

| —sampzusre |
I

| XE@MoHFRzRMIHFR | | 0L/ EARRBZRRSHAE |

(a) ‘(c) (d)[ )

| 3000 P | | AeE/mAS | | 3000mEE |
| SRR E o] mEzRMS [ Rkl |
"l """"""" wHEERSHN | | ~

| A4 | REHEYS |

| x@z-—sommmazsanmpz6rs (F00) |

EMS oA ERNIEREE

B.XRD 5T
Tk dibI TP & FHAAT SR8 AT 258 100mesh IHRERELLEE(E Ty DS-PLM F2 XRD 1148
MR -

TSR (E —REE IR

RSP EITERSS - BESENLEYAR - RERFMBET » K x ot
SR A ISR PR R LRI IR - ORI 1-2 fRrTaRy -
TG EAE THE - S IERYERA] - B > AIADEE Cuke &R6F
A& eV REIE TR - fth 2R 5-6 fREELR - AREEEL POF
ERlE ETTIER - DARRRARAATELH -
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R ERY FEAEHLEER L]

ALV 10-100 mg/2 em2 DL AN > A G DA ACHH R e il Rl
Y B E 5% > BRI R hEE R AR AA ST Th A
RS RRCE AR o KR R Bl A B BB AR E M L -
X OCE R R B E AL BT A A r T = ST [ B (2 By 4 - 9
B8y EENTYRRWER T - BEER AR L PRl REER - 1818
T EAFEN TR E & - TEFTEHPIE R 100 mesh 534786 L - B
OYTER T IR ORI S BERE (R 4) « OTeRE N
ENVE ERRBITTRFIE LT HUEME » METaa 0 -

# 4. HAE JIS A1481 FEILTERFL O Ov#EsHE 4T {4 (Shimadzu XRD-6000)

HH FEE sk 4

yeray 4 CuKa line CuKa line
FEHLR #8E » X-Ray #4%8 + X-Ray
B REEDLE AERE
KIFRERE 40 kV-30 mA 40 kV-30 mA
HEHm DS: ¥ DS : 1°
R 1 12

FrERamE 20 1 5°70° 20 1 11°~13%(E A7)

20 912G ~ )
26 : 38°(3%)
26 : 43°(5%)
A R 60 rpm 30 rpm
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ARERE AR e s % P . (m#e
R 7ARTA XRD FEEEHE JAWES21
12000
FESA
10000 E—[OHrig
B so00 | PEFZAH ol ¥ TEHF
ég #—[EHrR B [ORsR
A, SRS
e 4 =—miRE B[R ——ar
4000 a” SR L Py |7
#E—[ol§riR — 003
2000 “ap I
n)
5 10 15 o8 20 25 20 ki)
CIEO TR
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RFERS FEHNEHDETERE 2]

JIS A1481-3

JIS A1481-2:2014 ¥IFE 1IS A1481:2008 TEE M7
EESFRE _REES A

EEMESTRHLESAREE - MEEE 25 mm BVUE MBI IS EE A
JEEL T60A20 fREZCEREETEER - WITH x Lt L B A
FE (2Zn) TR (A J5EEEEATR FRIEAM RN A S F T TR P RE
100 mg » JY 100 mL SR T RHEEASR=(E - SI0A 40 mL Zfr7Kel
20 mL NEIEREAVEERE - TEIACAERS - TRIEZREE > &M 25mm i#
JEOBIEEEZEH 25 mm UGG BEITEARAEIEAR T60A20 » HARZIE(S
DL ox B BEERESVHELSHNT (£4) - 78 NIS A1481 HEHREMTE » BERATHT
TRl ZEETTERFEFEAT 0.15%LAFY - Lot FETT A 0.15% LA THEFE#EIT 2 I
& 3 WAYNIRIE « EFS T RERER R e Ee - I EERTRE
EETIE o B AT -

A SHRRE

1. 25 ¢ Pyrex, 15mm*110 mm &R
2. SIBATA, 1mL,2mL, 4mL, 10mL TEH :

3. SIBATA ~ Pyrex, 100 mL SIS @ WM A A
4. 5HiTEF © 100mesh: BUNSEKIFURUI KUANG YANG
5. A 40mL

6. TARBH - 250 mL

7. FEREME © SIBATA, 100 mL

8. 4R : Pyrex, 250 mL

o

% KIMBLE, 5 3/4 inch
. 25 mm FEIUE LIEH s FB AR AR T60A20: 25 mm Fiber film T60A20
.25 mm HEJEES ¢ KONTES, microfiltration assembly, 25 mm, ULTRA-WARE
. RERTEE T
. EIZEE © ABM Greiffenberger antriebstechnik GmbH ME2c
| TR BRI 2E - TAIYO thermo minder Jr-80
. A BB T TR * Electronic balance, AND,ER-182A
. HENIRESS ¢ ultrasonic cleaner, DELTA DC400H
#B4d /K% © MILLIPORE Milli-Q PLUS
X JELESTS {3 - SHIMADZU X-ray diffractometer XRD-6000

<

—_— e
AL DN

3

— =
0 9 o L
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RS B IR RIEATD REAR  T & 2 B

FFE 100 mg ¥3FEFEA (N=3) «

I

WEBERMT - FI0 40mL DI 2kKB 20 mL 7 20%4FEE

I

HERBTHEERESR 1 98-

TR RIS 30°CE17Cals - S 30 FHEISIE 15 58 - STRIEETF Y.

I

FEF 25 mm BEEER  (TE0A20)EMHE MU SEHF A

I

AR IRTRE

!

R rray BEHETEE ST
(R il JEAR RO R I

7 JIS A1481:2008 L&A RS
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4. H7E JIS A1481 FEILTERAL y X HEs 8 24T (Shimadzu XRD-6000)

HE SEE ER

y-ray R CuKoa line CuKa line
R IR #F88 » X-Ray 80 » X-Ray
BV AREE AR
KiFgER 40 kV-30 mA 40kV-30 mA
Tt DS:E DS :1°

FRES 53 L

2y el o 20 : 5°~70° 20 : 11°~13°(HAHE)

201 912048 + FEM)
20 1 38°(4%)
20 1 43°(5%)
EEA s 60 rpm 30 rpm
B ARV B EE
AER FA(mL) DiH20(mL)

(mg)

0.1 0.02 0.04

0.5 0.1 0.2

1.0 0.2 0.4

3.0 0.6 1.2

5.0 1.0 2.

FAUZR:  DiHO:fEELEET K
CEEFERIBRIE%

SITETRERE [ GREREHYE GRS IGRE R T
SRR AR ITA ([ 3) J52 R ¢ AR AT — I » A
Bt FEID x JCHETRELISREREE BRI Bl (R E AR E - A
U R RAVEENR A B —— M B R R T AR TR 2R
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D REE(EERIEE - M EEEA I RGS® - BPAEARaR
&~ B0 Hads e

* 0 Zn or Al=FER RIS 11
6 asbestos=F 4R 5 FA

RTAABAHANT ¢

_ —RgIn(aRy)
~ 1-(AR,)Rg

Kf =T IE (%84

R O =R RS EERARAY aIHT 58 B IE04 L =sin & Zn or Al / sin £ asbestos
AR1=3E/3=(1 Zn or Al/I’ Zn or Al}

*20 In=43"; 26 Al=38°

20 OFR%=12.1°5 26 FHA4E=104°; 20 #&A%=10.5°

latorzn

kAP 2.3
Parorza  +
bl

K —

&4 @ asbestos
HiR&BHR —

A
EEAER ORI AR EE

D AR (EEREHE I ITE)

TEBLATFYREER RO ERE o  DLFESRBEE  ERLT
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BEGRCTE  HEEESEE MEEEES - EHIL - B BHEARRIERE
FEFIRAETTE - 1F )IS A1481 FYBRREHRCIS(FRTEEE 15%LAN » —FURE
& AREET] 0.15%0F - BHEIT 2 W 3 KAVATEHE < LERAVETE15MN
T

AEMEEAR (%) =(REYETHGS ONEE/FUBIEN R EE)<100

TR A BRI TTOUR R EIRE( -
DB ETE RASHE » B ASBBST AR BAAE(: 1% LT » A4S
AT

L SRS AR RE 1% THEAR

Ci=As /M1Xxrx100 ...occcoovevnrereennennn(1)
C(CIFC2HC T cmewrerrmarsoen( D)
Ci » B e TS E T R%)
As I BRI HRES AR AL E(me)
M1 : FREREE AT R RS & (me)
R < AL ETHIERS + 7 ASOEST N 1 /NFE - BT
r=1-

BRI S E B AT Z st R AT ¢
Cr=Asl1x(M2/M3)/M1xrx100 ... (3)
Cr: fNEABRIEDS » BRLL AT AT AR ST (%)

Asl R HIGEHATKEN 3 KaMEE(me)

2. RESLERCREBEIEETROAR
Ci=Asx{M2/M3)/MLXrX100 .oer.(8)
(o N (iR o XY oc) I A TN (-
M2 : F—RFERIRFEE = (mg)

M3 55 R M R B RE B (mg)

FERETHR%)=(EGITER S AEE/HUREY AKEE)x100%
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h Card Graph Over

2(H|=8| vt i]s|

[Crouptanc] 20110418 Z A

se0 ; 7 7 TR
e I | l 5 1 .

T
W - i "l‘ﬁw'*f'niwv W‘WW“W MMMM‘MMWWM

[Detalare] 20110118 JHH s_SUE(STHE  [Deco/Tins] 0118 11 14:a8:03

2

bl ] 0 ©
¥o Cara  Chemcal Formula Chentcal Name Mseral vame L
A A

M
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TBES TR R EREITERTTAGHZ XRD DITA
EIrEER

Ver. 1.2

TR AR A ER R
ORE KR

2020 4E 03
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RFERS FEHNEHDETERE 2]

THES TR E SRAASHERY &
B2 XRD A ik L R

FikMR xxxx (HR A) F£HEB8H xx £ xx B xx B

ba# X4 &% oAk X4 © Asbestos

REFRE A FH 1 JIS Al481 (2]

HEE: SFR RSB REMAR R &
OSHA : AFE ARICAHZARE M ARRE
NIOSH : & RALAMZ AR AR &2
ACGILL ¢ CAS No.: 12001-29-5(%3 % 45)

BARE: 0.1% L F(4) 12172-73-5(38 5 48)

AAGpHE  HEREN - - SRK - 2G 12001-28-4( # /% &3)

a(Fe K )
#:aR & 2.5-6.0
.25 1399-1521°C

Bk L B AH Semx 10cm Fik oty REEE(3)
@%ﬁﬁﬁﬁ%ﬁmﬁ%mz@ ST B
b A AT R 2E
XRD 154 :
$¥e  yray BE S BRELE
TRk Cu ka 40 kV-30 mA
TR DS:1°;8S:1°:RS: 03 mm
RASAHEE 4k Z ¢ 0.5%min > 0.02 step
HaBER L HATHR HoAME  30rpm
HIBARE M AR WEHRIEE ¢ 0.09~5.21 mg/sample
RIPEEHES  BRESE 0% £ ARER © 0.09 mg/sample
44
FoEu ke oS R G 0.034%
£k B

FE D RBRARCREIFHER

B RAGI(CY) | R B E
*

BRER  RARRIRASRMIFEER

WAEE D RS

T EH mES - kL #5 - EREREHRE

H A48 % © NIOSH 9000

Y
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1.1 54
KEREE CBEBRAL BN E

3
2.1 HEMEFRFIHEEE 0.0] mg -
2.2 XRD: y-ray 1% > 5RERE > HBE -
2.3 BT REMHE C RPHE -
2.4 TFHGAE SABNYSHLICUN  AHBREEMNEHAE 10%2R
7 e

3. #Ak :

31 BMEIBENTHEZEREN XRD MEFEEABREA -

3.2 Bk SHBEN T BEIEARY 0% 20 2 ARz e EHS
R EARAK -

3.3 MRHAENETFHBRABR -

3.4 WELAOUBERERPHE B ABHFAERAFHESE W1 X
i RIEAFEEFHMES BL:

341 RPBRBEFHEHFE -

342 DAEEF RIRES ¢

3.4.3 HgmRBERME  LE2MEE N 0.03 ng> REPHME > F
RABREZREF AL TEBEHRRELEM N 0.03 ng
ZFERFGHE -

EIOHNETURPERTFERENBARBH AL EH > L

HC AR ALI0NAA -

3.5 MR BB IGEKE P I Ao AR AL AR SR PEIRIESS o

. RSB

A1 BHARG5emX10em(n=3) + @ F £ F 4 & £ B AT R T

4,2 Bl F AR A A 2481 00neshid §F o

4.3 BB R AE AR 100ng - 3 b A20%8EE 2001 o 40mL BADI K A A
IE o

4.4 HDBCFABEZIO45EEB1204 -

4.5 FHo2ommiBiE BB R LR E 0 AR MBNRSERELE

FINERERBERALHEA RGBT - MR - FTF L0

3 OBUEMEF > BRSO UE T B RS % o SRR R o
4.6 EXFLHHE A -
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FRERDETR 2T
5. RBE A
5.1 B A
# #
Iy XRD
5 R R A% 0 y -ray
LEREXRE Cu ka 40 kV-30 mA
DS:1°:8S:1°3RS: 0.3 mm
##kE 0.5 /nin > 0.02 step
A% 30 rpo
WESE 0.09~5. 21 mg/sample
A8 AR R 0.09 mg/sample
oA E AR 0. 03@0. 03~1. 86 mg/sample

2.2 X ERRERE

HIEQO)
ERAE REBEAE KHZAR
a5 12.11 24. 43 36. 70
BG 10. 63 29.10 27. 30
5 B & 10.40 28.73 32.90
5 43.1

5.3 XRD 5-#f B %% -

sl T

ﬂ \__)"'\... o

T T
Tr e ]
i

AL crysotte n__

2000 3 f A i buh Amos:te |

Ch rosrdorn‘e

ML WU A A et A Al
) T
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T.HE:

T.1 RESERKEIE,  REABK AL T ¢

Ki=#8 £ 148
Re=7% 45 A 85 AR RABR I D758 B B3 tb=8in0 » /sin0a

AR=RIFE=(T 0/ I n)
I= hox K
In:He AR E
X260 In=43"

8. LAk
[IFTEERREATATVEFRERE  ARRFLERE > TER

BO24124 -
(2)5% 4t R4, FERBAL A, BREERRALH S, 2005.

131 7 AN b SHHH ORI L WE  HEEARBE Y & —
4+ FIASERSIH 2 ~ 2008,
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H
s
)
Pr\
N
s
—
o
s
&
H
I
(\x
o+

F - FEHEYMETE

pEr=] [RERE A G P Bardi POTAAL
Chrysotile Crocidolite Amosite Tremolite Actinolite Anthophyllite

CASNo 12001-29-5 12001-28-4 12172-73-5 14567-73-8 13768-00-8 17608-78-9

Sr7 MgsSi2Os(OH)}  [NaFes+Fes+ [(Mg.Fe)rSieO» [Ca:MgsSisO2 [Caz(Mg,Fe)sSi [(Mg.Fe)7SisO2
4 SigO2(OHY]n  (OH)]n (OH)]n 2022(0OH)2]n 2{CH)In

SrFR

s i
SN foee N

BA [t pmth s

W it U (16
K« U Wgn

&

B I - e

ok m: ok e

800-850°C 800°C 600-900°C 1040°C -

T Ul T Rl T Rl
2.55 3.37 3.43 29-32 3.0-3.2 2.85-3.1

SBIPE

K =~z T g T
Fittems) <5 s o £
i3 3.14 213
i 1.20 1.77
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2 B R AR A

1t & 4 B 4

G AR L a 4 B & & (CAS No.77536-66-4) & 4 4% F A & (CAS
No0.15669-07-5) ; & & & (CAS No. 12172-73-5) ; & ¥ f
M & (CAS No. 77536-67-5) : @ % 4 (CAS
No0.12001-29-5) ; ¥ £ & (CAS No. 18786-24-8) ; % & 4
(CAS No.12001-28-4) ; i P % (CAS No0.77536-68-6) ; f&
M & (CAS No.1332-21-4) ; M # & Kk # # (CAS
No.142844-00-6) ; 7% % # %

ME3El  ARRARIE RO AE &

"’}' I’Zn or Al
©Zn or Al
72 1 RAK | Zn or Al
[ 7
o la
w7

ZnorAl

A

B3 s ewiRiEk
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