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o ARG ARV HaElgleh. 20108 AEAIRASE 0] A (FA
HH 20| TSt R E B FHF ZAR9 AAA A7 wE&H V) 95tk
A} ARyl W, S A Ao 2EAe Feo] nhRed 4718 7
E 222 olg3to] §7] 1S Sohfit AAL P, FAMAFAL AL
wro] 1ol SYHLFT Ak ALPOIAL Y BEL o]
Bore orw ARSI deu AGVAATYE 24 A3 T BT
A At MY A ARl £ 242 12%, 9% FHE o
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AT du] A FHGE AupgH o 42E A& 4R E Si0;
q

7b oF 73% =0l AR, BHA oAFe BAIE AA LS. T

=49 EMAREARR(MSD)E AAF2AL YpotA] 2ot AFgelloH,
B THRE vFeE AATESHe T VoA 23] TIE B
=N 34S AP I o= BAE 2HA APz e
HAIE] A 7] d2elth ol A 5 setEd Hig R A
oty R AEEHA e 2AME Roisn. 2RO ot HH
HE3 259 RAR dof AP w7t AR o] FojR| A ks AL
= F4En

CERTIFICATE OF ANALYSIS

1 COMMODITY : Distomite Powder

2.GRADE I HEE 3258
3.DATE ¢ A012.12.04
1) PHYSICAL PROPERTIES
PROPERTIES SPEC [ RESULTS I REPERENCE
Wet screen residue 325 meshi%) Max 7.0 L 480
Moisture (%) i Max 200 | 1570
| -

2) CHEMICAL COMPQSITION

i PROPERTIES | $PEC | RESULTS | REPERENCE
8i02 (%) min 750 | 7315
Cal (%) Max 1.0 I 0.80
| ai203 ‘m 7-1% 12.30
Fe203 %) “-Mu 50 | 130
Ig=Lots (%) Max 7.0 ‘ 5.50

[2 3] MSDS ChHil AnrHAIIM = M2 2ME.
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(3) Bulk Al29| FE-SEM E2A
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Emission-Scanning Electron Microscope, GeminiSEM 560, ZEISS,
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D = ¥, Mt dE
U HAA == AR E A, sletEddey, detEde 55 E 1
7t 5ol 3t HES AR ey =9 #HA == vl= OSHA 1926.1153
- Respirable crystalline silica, 9= HSE Silica — Cancer and
construction, EU REACHE AEsSIAT.
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1. GO 23 E ZA

1) AuHAl Aok 5

(1) HOtHI2 Ho|

ArtAjg Bolut 420 ugE FT e AYS S Hlo] 2k B o

oot B4 & PJo]2E abrasive &2 polisher® HFHEHCLY.

7h AOtHel S2|X/aee 54

A2 F2 AMEHE 42 dFu W (alumina), 4G (Quartz), F=0]
2 A8 7Hcolloidal silica), BF8H+A(SiC), tholo2E(diamond), X E7}
FE AEHY 294 EAALS tjFE0] 22 AEE AL o E AT
G712 AOHE wo om, AME F ¢ A2 YA=E Eofj= o]

] )
Aze B4TS A%HoR FIL 5 A BAYAHo] Fot.
AnkA ] Sfehe B4 TiHE o shobd g e wge B

I of

Hog m]—r At E4ol disiAE o]zt Y], FFulht thojolE
qojolu Exolg A7t HRES AA|sHe Abslta
(sloz)ﬂ OJ Aol fafgt NEEAGS 7HAT 9t E3] Yegdates 1
A=t zwloﬂ wel E4o] A5
L) SIOpmE|et QAR JHE
A4tk Aut Bl E SHEE AAHgrinding)@ Avk(polishing)S YA 7}

I(abrasive machining)® ¥ZFOC &, H|SE QEE ARESII ARE AT
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W AASE FEHS /T Yot 1 Bo] thEth AL ABL of
83te] T2 Zhgo] W8} W2 SRR 7FEEY HuolH 22 A &
We e i BHos AgHc e duts LY SEe Ags,
BEEe Holut BfSg olgdtel YL UL /bl EAS A1 B
=x0g AYHct 1P7)d] FHS BHOR S AnpA: AR
e 4% 2718 23 Yk B4 AulE MBS AW AL A% v
25 2O ARS AASKE BaL sbo, B3 J1skebae g
b AAgT) 98} o] Brke HolHe] ek, wehd AL A4

al

Aol AGEE ARE, AvbAS vST B4S AT Qo AR A
2 el 7] o] 1 A=st A7H T, AvkAel] us] L AHHT
H)o] a7t

(2) SHOtH AL =X

& B B0 L B B AFHL o Y & AT, 24 HE A
Fol 5 Wo £42 PASE ABe T 5 U EY, A3}

35t = + ®OF= Inm 3
A AA7|E 875k Eokeltt. ¥t &2 Ukry 52 nFn|E Fro
=2 7y FAEEE g0k, w2 HH ARV 9%t Ao R 07V}
HhAel 4= Qi o]o] met H2 B XS G5 Yot AutATt AR
=g

BHER] Bgo] B W E(S) Aolnel B FIL a4 HE A%,
58 A 5ol AW FFL WAL AR WA Ao]A Anki
P52 HAoleh. WA A5 TN AL 24U EA EL
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A AGIA PGS ) Mt oS gAY 5
slo] inl SIEAER /He BE 2EC] A9, Uit =YYurt L4l
4 20% FAFL, MR AL FHE0E A7 Rusgld

£ AL/ AupAle] BR0] weE gebd & 93, EW A8/
%2 o Bl o Hopsl] o] A4
Q8.
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o)
ofx

(3) GOtHe 57 A 2R
7h AOMHIel =g 2%

ABHIA(SIO)E 49, ERolE A7t 52 ARE ot drkE g2
g HABE BE 52 dutetzdl AHgE AY2 dd AR THE 5
o FHiZ o] 8HL, Fxold A7 A% F2 & (lurry) FEHZ o
S

AZuut= A AuiAlZ 1980d | o]F HA AutAE
Ak oz wo|1 girt. 18k T AXE Folo] St 240l w4
29| Aol7} 419 B4 Mok 2A AuAzAe) ENe AT &
o] glet. 1990M e, ZuIAe] ARe} TeES A4 G|y s
AEEJLL, o] AviAlE Wi Dokl 2 =2 V&9 EFRUY AvpA
of "sto] w2 Avt Fe= e

BoltAt SRdel VAR et B3 84S Be) 27HE 2
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( CIORHIS| AFS HEHZALS St 93y Zeger a7

e 71 dupAlolet. Ao} o] dukdon AREE AntAR
4, @ANe Mon Feme vl F2 Aedy gd. duel i
(oo AEE 27,9, 26305 FEUNG AL AoiAle] vl o g
X3 Qe

ololEES AR T ArbAlE TR, dskta duiEn €8
Uty 9ote A4l fejste. Wb thololEE ddnpAle 2Ust
Zo| 22 o] fHT}. tololREL txry Hel AnpAgont, tololRE &
ol A=A Qg AnAZE Yol St A Pee T A
91 9t

L) SA0RH2 = F7(0 e 27

AupAl Aol F71e] wek FS AAH > 50 um) AubAlL vl YAK
(50 um) APHAR L 4 Urk. w14 YA AAE AT B9 Ao
o QIR 27]9| 7o) et Qv HEvh Zhashe v, Fe U <AnkAo]
At AotAe] QI F710] HE Qv Smo] 2 ol ekt ekt

AupAS} AR} 27100 et Am A|AEo] ®otsiH 7HE3 AnpA ] A
=ofl met 2 Askd AvpAle] AR 2717 SAT. Eo AR} 2] Helof
ot o] FEplt. sfekdutolA Fzolg A7t A7|d e Avke
= ZARE A4 80 nme| AR A71E 7HE W 7P dvkeo] €21,
Ab A717F gade] weE Avkee] gavk HAE AT Eet 79| st o
g ol AE7t 7t =E AviAle 47 271 FFel AFEH AT A= A
A& 40-60 nm Atelole YA 2717 S7reol meEk Az AAEC] ST
SFAIRE, 60-120 nm Atelols YA} 2717 S7hedol| met Az AALEe] &
adte AI7F Bl
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Ch) GIOFMIQl A 2 X0 OE 25
| Al 7] £52 vd 4 Jtt. 23 (bonded), T8

AopAof

QAupA|e] Fejt =
54,

(coated) 18131 AF(loose) T+Z2&2 A o=t}
Zd(Bonded)+x AUHA!L &, H, =& 59 I 7t

St= WAooz AbAet ﬂu}xﬂi +AEol St F=2 A4}
super-finishing®] °]-&%+= Z4s°] 2% +X AUIA= o|FojA Ut
FE(Coated) X AupA|: dutxog HE CAg &gH, Aulx], Aof
A 59 FHE 71 AutAlo] o] &HTh AvkAlY] FAA, #HE =k WA,

=2 A7 AALLE 75t B9 TH o|-&Hr}.
A (Loose) T+ AubAl: or9-H, Ho|AE, &g, dAvtd 59 FHE

222 g, 4, AFM(abrasive flow machining) & t©f

7Ha vt &

A

-

T2 dutA7t

F3 Au} 74go] ol gHch
(4) A0tz
7h Hotsdel #2l ¥ HAHUS
Eﬂ;ﬂ _/J\_/\é Aog 74.9_;
2+gof o5 &

AIFYS Ul S ot Yot ol @
v, 2 EAL v FA Bk o] 34 SlA 1A
At 97k GBS slol Sng oA Aol oA Yol o
B WA B
o whg BB §

3

ulde 2 YHoE A o] 4FHEL. o]e] i

Bo] AA H3 Ewlo] vfuei YAt AvbAS YR ul

o) @AY 82 53 MAE 482 FAL Ao dAntgde 29
hasos wysta,

o
o} ohme] WAUSL 4ol 7 HAYEe
waksle Fol g3 71

Alof| RAIStC}, Surface fatigues
H A oA g, ¥E9 AT vt YA 2ol W
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( CIOMRIC] AL HEKEME SOt By 2ot o

S

J= &0l Uebdtt. Abrasione ¥HEH F=E QIS fatiguet 3+ ©H
ot ARt ofgt 7h5-&9] oo A 2 E T Adhesion> 2 EHSO| Tt
H ¥ 7T S Aol vlA] HFoA YA A FAHLE YEHE
. o] A%t 7wt 7FEE BHo A% 7Rt Zeiohd, A5 TH
A ZEEEo] 35 {OE o|FstH ZHE HHAA AAHGY. mAToR
tribochemical reaction2 oha& & —‘:— HH 23 gGo] vp= Qs &4
Hloz wgshe oz UEhd.
ojff BHH ¥R BAHAES ¥IH SA4S UEHi, A FA =EstH
BEAA7] 4% ol 348 =HAY, vpa/mre] g4g yeid $= Utk
Ant 7H5 g9 F= 7HA 8 Y8+ o]A|APH2-body abrasion)@} 4t
J¢9H3-body abrasion)elth. oA Ark= Arf YR7E Eto] A= Ql
B-E IotH, ol Ho HEstal A& 7Hse Vs AAE AlSRth
HHE, AR AR Ank A AREA =AY 5 e AHE, ol £
:rLJ T8 #AAbo|t A AntE B B35, HE2s o 49 #9H A
7Fs5HA gttt ol AFoflA= 55| AAAn WAYS 2H= &

o

O

_V;_\ﬂ

)41

l‘ll‘

5

< Fixed abrasive

i T < R <& 8

Workpiece 2-body abrasion

Free abrasive

(= o
S S

Workpiece 3-body abrasion

[2E 4] Sotel 2z
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L) S08del &7

8 Auk(barrel polishing): ¥l@ Aujrlo] EE
71AE E¢ H(burr) ¥ G2 2ES AAStT BH FHS Y
2 T A BFoly HolA|AE BE 12

Al AvKbrush finishing): ﬂU]-Zﬂ% do MAgE Ho] utE 3 5o
HAIE 1&H0 7 AT = AL

. M9 9FE AASHL, F2 €3RIy 89 uHEElok o]8o] ks

N

4

I
|

]_
el

ol
SR o [

Hg (buffing) = B Avp: 140 = 3-sH= AP 9
HIE2H A REo] &2 dio] npE=E Anfste 2o
TF=+= mirror polishingoll AME-Eth. FH7, HEAJo| 7 8
T, 2387, gE, E¢&E, ¥ AAC %O]OPE‘%, A Anpt 3tk Ante]

o]d FHLEE o]gH

HE Ark(belt polishing): 114 Hst= HWEO| AulAE He1 EES
=9 TR dupets e E £ B2 5 A FAS 7HR B
o o]-&=tt.

8 HWYA(roller burnishing): 84 7Fod 24 29 1WE 8=
=9 EHY R E o= WHOE &4 7Y dFolth B2
BHEEL 2ol A= HeE 7H5o| 7}—6}@ 715 Z33to] ol
ntR /g b =238 Y Al 5 A
A3 Ant/3}sE Avlelectro polishing/chemical polishing): £&& A
Hol| T th EHZ dufst= o= giotdntet g8 Asidnt= A

- ] = Qs
FE &9 A7ESE ot ol ZET. 55 Y AT 2 S &
SIAA BEY FHAS A 5 ek AT PG FAME Biket BHY



( CIOMRIC] AL HEKEME SOt By 2ot o

#o]A duklaser polishing): XM Ho]HE FANSIY] 9FA EHZS
S8A7I= AR =2 HHE ZHAH| g UFHOE o] FA|7|HA
HHUS IIEA W=t} AuAIE AFESHA] %= ARt dFeE FE 5
o= <Aulstd Eofof A-8o] 7hssith

$Y(honing): 39S A& dufzyoz o ju nES AZLsiy
T2 At &= °]

FEEo 95U BAY 4 Ak 7HE el of
g3lo] s, ALET FRLE] 5 2
Z4olt}.

Aul= 2AvKgrinding), S A"Hpolishing), FATHbuffing) +22 3
Pt 2Avts WS Zh=d AR5t A2Hbonded) FHY ARMAIE ©l&

= AR 7IEA ARE AASTAY, HHAA HE A|ASte] BHst

2 ] oJTh. Foq‘:’} ZAntof| A WA An E& YA 5] A|A St
FArtHB A= SAUES BAlRE Anf GA=
Zr ] & E—H% S7HA A EH 2T E Eol= IFo|th

L) AviAl Bt &8
AuiAlo] AFe2 avAel BH 72 93 WizHolth o= mA AL
g 53 I F84E olFg & Ao dRbFor AHQIEA AE2 B
Z] o

AL 6-7 AZ9 AxE 7%%13'_ 2101, aubz J AutE YoiA= olHt

d4o ol i 1

%94 *Eﬂomé éaﬁ o 745 4—5 AL g, o] AN g Ausly]
AaMe B & F= AupAZE a7 Aol AREHIL = ArAlE



° B2 A 5014 97X TR WS HolFT o], AH YA A B
W Aeo] AP AN AFAT olee A AolF 8% vt FA
o xHglels AW AFY B BY PYW ot 0 Hels B
H F2% 4TS Atk LEulE S]] kS FE 5, A A Fope
A% 6, 32 7|9 Pore AL o7 B4 AT A3 F2 IR

[5ho] wore ARGSHRL 9ok olff Y FOLES FES RS U
] A BUL A U REE ARG @

&ote Aol fFxEoIH. 12E

T =20l Hy, dvpAEAE I ﬂﬂ} Z}%ﬂoﬂ —zri
g, A AR BE, G )HAL, 25, 78, S
+ o AEEI Qo Az
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( CIOMRIC] AL HEKEME SOt By 2ot o

2) Akt £4

570 °C - 870°C 1470 °C 1723 °C
o-quartz — B-quartz — [ -tridymite —— PB-cristobalite «— fused silica
[ 163 °C I 200-275 °C
B,-tridymite a-cristobalite quenching
I 117 °C
o-tridymite ;ilica glass

[23 5] Mt HHs} o

02

9l T2 At AL] st gE Attt AlshtaAes 2 WHoto] o
g} oz 44 FRE HolstH, o] A 7+ A9 =53 =94 BN +
ZZ EAZ dtYsttt. WA, ¢-Quartz= 570°COlA f-QuartzZ A ols)
o AX FLx71 Wsksttt. o]% 870°ColA B-Quartze B.-TridymiteZ A
=3, B-Tridymitet 2%=7F W7o et 163°ColA Bi-TridymiteZ,
THA] 117°COlA @-Tridymite®Z ¥3}gict.

1470°CollAE  B.-Tridymite?}  B-Cristobalite2 A=W, g
-Cristobalitex= 2X7} 200-275°C& WE7IH e¢-Cristobalite® A& 0|7}
Hot mpAEte = 1723°ColA Azt AREE ¥2h) 342 S5 H84d
ATEQl A7t 2t A (fused silica)® HSHEICE
oje} T2 AWl B2 A7ty A AT 12 A Y =4
A& oldist= d a5ttt ASNFA(EY)le-Quartz, f-Quartz], At
FA(EZYulolE)[ @-Tridymite, Bi-Tridymite, B.-Tridymite], AFSf4
(Y AEHIEIO|E)[e-Cristobalite, A-Cristobalitel= =Z7|&°0] A3A
Utk ol A4 2=o wE AR tE 124 FHE A, B 2

J[rn
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T HNA ARl AHE AR dlE &0, ¢-Quartze B2 2=
A b5k, f-Quartze= 2904 FFAFS 7HA= F+Roltt Tridymite2t
Cristobalite TSF a2} 89 5 714 FHIZ EA5HH, ¢ FH= E2 2% 0
A, B FH= & 25 o4 by A oltt. Fused Silica(Silica Glass)= H-E
JZ A4S B9l == B2 A A (amorphous form)o|th

3) A% %

(1) AOmMel Hgd I

o

FALATFAIARO)ANAE 4 7}‘#01‘:(816 2ehata) o el o
skl Aol Tt 7hs/del e EEE BRI AE HHolE FoA
= ARE AEE THelsE ZBEL(Group 2B), A& FHbolE HAAE
2A(Group 282 ERFIAT. U LT Ikl kEV|E
Ax= AEE 7Hto|=dR A REH 24 =) Sdo] st Ty
1BZ #43tL it} dutdoz drpz ARG A2E 7MHo|=9] P
= ARde] obd A £ S22 ARSHI ot wEbA TARCOIA 257
ol e et FEigks A7t o, AEE shutelEs o
ojfo= 2119 FH= FAL A TF7] AF, 71BAY 52 4o =+ 9
.

RO ArpA ] 2
FE Gk 198749 AvHA] A=

P oict. wohtact AT ES
g0 Solue S/ 9o AT AT TRu|Lke] Were] o
S obd Bl ATV BB Agolth BAd] kEE 49 AHSo] W

9 5 Aot
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Aol Q= 1#(Group 1)

oji
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o
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ok

§ sigre] 9

ko]

NM = Arsifaol 9

| Arehta 2|

] %

ol o]gd = oy A%

}\g‘()‘

et wof 2 Heprh &

A e HE B

=
=

k=3

A0l

(3) 2EA

20149 12971A] WH#EH 9

¥e]

Ao B
1= ©

HERE

7Ho] SAF-th 2t A1Q}F 20HO] IS E AFE X

A=t

1.25 (95%

37 (Meta-effect  size)

-8
1.18-1.34)2 FQlx| Yk

H e

A

5t

o)
o

=™ ANA (anti-nuclear antibody),

i =s

Ao T F71E S

o]
H

Shta

/11_]_.

A7t G

o1

ANCA (anti-neutrophil cytoplasmic antibody)@} &2 A7}

25



e,

W o] At AF7F v HalEo] Ut} AMeatad] kEE= Al
SRRSO it AFolA ARAERE AFYE EESHAFGH|(standardized
mortality, SMR) 3.21 (95% A1FF7F 1.17-6.98)2 w2 A5ttt &
gt Stratta 5°| 3t AFoNA= olAY ASAaet 4Adgte] #ALS o
AF== AESHITE dig AolA Ag7te] EEHe A5l 4749
HAFGH|(proportional mortality raio, PMR)& 1.46-3.812 Z7}o1%
o AREA] AlY HEA9] H|xH|(odds ratio, OR)}= 4.27% 9J8lo] E71s
o= gelstrt.

Aol % T A% AT wE F
o

= du

1o

717} 3-279 0. & thFotA|

BT glom, Wl FHo] ofgt mujel ASkFAT Aol S so] Als}
2 AEAAS QU AW B4 /4] o8 BT & Y2 Aoz A4
ek

e DEEERE U 7H FHe) ASFAS Y 1AR AP
Itk ABhFA(ERA M), ABHTAEAA TelAgvtetolE), Adhta
(2737 EgtutolE), Askta(2 A EgEe)} ol sgatt.
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foi=xe Hal DE-VES H 2
TWA STEL _
=2 J=H ! 3 E
EI— 7| o 7| ppm 3 m q/ma (CASE'JS o)
. Silica
ASEEA : [14808-60-7]
(Crystalline Quartzy) - 0.05 =
Z4X MO HIOFA] S A
(@8 43) (Respirable fraction) 223 1A 289
NI S Silica o
Z25A| (Crystalline cristobalite) - 0.06 - - uf[gif6fA4%;]ﬁ
J2|AEHI2I0|E)  (Respirable fraction) sge e
. Silica
M : ) . [15468-32-3]
(ZHA E2/C|0j0|E) (Crystalline tridymite) - 0.05 - - Sror 1A SEA
- (Respirable fraction) ’
META c oiea o - o1 - . [1317-959
(ZHA E2IZ2) ystatine Pt ' oty 1A, 354

(Respirable fraction)

ABIA Silica N
Saria (Amorphous silica, [60676-86-0]
HIZEA 2 fused) - 01 - - Sax
KoK=l =Ne]
288 (Respirable fraction)
) Silica
PNCIEVEN
(Amorphous - 10 - - [61790-53-2]
HlZd A x _
(HIZIM #2E) diatomaceous earth)
} Silica
C] Ry
(HIZEA| AR 34) (A.morphou's' - 10 - - [112926-00-8]
precipitated silica)
st (HIA-A Silica _ - —00-
Alg|7H) (Amorphous silicagel) 10 [112926-00-8]
AxE Diatomaceous earth - 10 - - -
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(B 3) QI L27|F 21} 38
g < s = 1 A W, 3% T

T mems 25 B gue o FF gy 428 @0 2x M
MAAE RS 71,143 ¢+ 53,5674 33,413 33,332 13,061 40,566 472 3,487 14,981 5,936 12,290

2018 |=HAE & 8,119 7,852 146 208 4 62 1 04 9] 4 37
Z2(%) (11.4) (14.7) (0.4) (0.6) 0.1) 0.2) 0.2) (1.8) 0.1) 0.1 (0.3)
AAAEE ] 75,001 55,714 36,205 34,915 13,585 43,263 468 3,793 15,764 6,491 13,668

2019 | =MAMHEREI4| 8,137 7,850 162 220 3 63 0 43 11 5 40
Z2(%) (10.8) (14.1) (0.4) (0.6) (0.0) 0.1) (0.0 (1.1) 0.1) 0.1 (0.3)
AMAAREEL] 75,468 ¢ 55,366 36,978 34,869 13,770 43,975 471 3,818 15,977 7,170 14,971

2020 | =0HAMERS| 8,400 8,184 160 163 1 48 1 38 4 3 36
Z2(%) (11.1) (14.8) (0.4) (0.5) (0.0) 0.1) 0.2) (1.0) (0.0) (0.0 0.2)
AMAARERS 75,377 54,780 37,444 34,797 14,023 44,101 471 3,874 15,553 7,358 16,167

2021 | =AIRARS| 7,978 7,785 130 142 4 46 - 48 6 6 42
Z2(%) (10.6) (14.2) (0.3) (0.4) (0.0) 0.1) (0.0 (1.2) (0.0) 0.1 (0.3)
AAAREEL] 79,630 ¢ 58,157 40,670 36,414 14,721 46,487 514 4,042 15,957 7,987 18,251

2022 | ZAIARS| 8,371 8,148 171 176 5 59 0 58 5 3 42
23800 | (105 (1400 04 05 00 00 00 (44 00 00 (02
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(B 4) MQBASY AW 2M0| ABE QWK 259 U
Soliol o a S
= ER3(32) ERI(=2) CAS No H| 1
HIOFA]
41001 Sillica(Quartz) TAHAFE) 14808-60-7 Ef'AO
HIOFA]
41002 Sillica(Cristobalite) A 2|AEHIZI0|E) 14464-46-1 E&O
HFOFA]
41003  Sillica(Trydimite) TAHEZ|CIOI0|E) 15468-32-3 E&"
T : HFOFA]
sr1ee  oca_Crvstaline - ggoa smy-Esimsl  1317-95-9 =o©
Tripoli 1A
T ABIIA—H|Z AR -2 2 &
51167 ollca-Amorphous  HSHFA-SIZEN-EBE 5006 g6 g
Silica, fused A
Silica—Amorphous
51168 - Diatomaceous  MSIHA-HIA™EN-FEE 61790-53-2
earth
Silica~Amorphous  AabFA-H|ZAHH-E T E AN
1169 _ Precipitated silica T4 112926-00-8
ilica— MEFEA-H|ZXH-Al2
51170 Slllca.Amorphous Mol [AEH-&2|7t 112926-00-8
Silica gel 4
Silica-Crystalline s
2|AEHIZIO|E -46-
51484 Cristobalite He|AEHREO|E 14464-46-1 1A
T : HFOFA]
51498 Silica=Crystalline puree 14808-60-7 =85
Quartz 1
51512 Silica gel 27t 112926-00-8
a007 ~ Silicates(Tale, FAIH(2A) 14807-96-6
non-asbestiform)
41008 Sillicates(Graphite) TMAE(ESH) 7782-42-5
41009 Particulates 7 [EtEE48ET
MBHA(SIO,) 30% Eha
41010 OjArOl X1 1A
Hifﬁ‘ﬁ\_(SiOz) 30%
47001 7|Ef‘='II
51240 Emery o3| 1302-74-5
1) I28LFHIA A2010-445 3FetEd ¥ EYHAAY w27|& J:Q—b: JAl A
2009-38%) YRS o o] AR o FEX oA AFEJoU o %071%

oA ARG IAMZTF A2 OE.
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20179 o] 202340] 28] o4 S7HH

E b) gO0i5d 2] AYE 8

£H(2017'41-20233)

201749 201848 20194 20204 20214 20224 20234

MBIl 156 262 364 441 427 461 468

ofgt7| 172 294 377 347 357 379 368

AGY 57 Z7EA RYTAEH Y AR 2Rk AR 2=
A S S Z7koHe AR 6. ST o] Ankg o] Zohs
27 57} opet s Al AR 22A Sol7] o] A A F o
of gt IYolE dAnta wd ZRASE FH5H] gIste] BASHIr

AnlEY Bg A WA TRA Sk 201795 20239714 A%
Moz Zrhe AE Barh 20179 A 1433280191 224 4
L 20234 sulo] 85,5818 02 A S/

rH

(£ 6) 0I5 HR AMYE A 22Xt SH(H0SH 2R MHT A 22X

201749 201848 20194 20204 20214 20224 20234

oet7] 14,332 17,702 35,595 44,499 43,137 39,192 85,064

ofgt7l 14,119 17,721 34,619 41,043 45,690 49,708 85,581
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¥k 201795-E 20239714 & 10,3319 &%o| o]FojFt}. o] F 7HF
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. HF7 _
s =3 ! 4 o 4 o o4 o 4 o H4 s 4 o ¥ o =4
Iac

KAL) 41001 61 67 74 76 112 1 89 109 71 102 64 91 62 75 1173

N 51498 22 27 46 52 76 70 82 71 95 101 142 116 124 126 1,150
TA(FRIAEHRRIOIE) 41002 7 10 11 13 24 19 17 10 11 6 14 12 12 6 172
THATGI(E 47007 16 1 13 3 9 4 9 3 11 5 13 1 12 5 105
TG (E Q) 41008 0 9 5 5 2 2 2 2 2 3 2 2 2 2 40
7|EtRE MR 41009 172 193 357 437 553 579 707 556 685 568 725 584 744 636 7,496
“g*ﬁﬁsgf()% o2 00 1 0 0o 0o 2 0 2 0 0 0 0 0 0 0 5
7|EHRE 47000 14 11 5 7 10 5 9 8 4 7 11 13 12 6 122
MSlHA-HIAMN-JXE 51168 1 0 0 0 4 2 0 0 2 2 2 4 4 4 25
ASA-HZARA-A27l4 51170 O 1 6 0 2 2 1 0 1 0 1 0 1 0 15
ooz 51240 2 2 2 2 2 2 2 2 2 2 2 2 2 2 28

=7 206 321 519 595 796 805 O 761 884 796 976 825 975 862 10,331
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Certificate of Analysis

Customer Name: Korea IMKL Product Type: CK

Order Number: 16953 Lat#.Production Code: 128-150515/150517; 129-150816/150818
Customer PO No.:
Date of issue: 27-Aug-15

Supplier Test Methods

Min  Max  Method Result Units
150515 150517 150816 150818

Permeability 170 700 CC-101.003 328 383 3.42 314 Darcy
150-mesh sieve retains 25  CC-101-005 69 82 9.2 55 %
Centrifuged wet density ~ 042 CC-101-004 0.39 0.39 0.38 0.38 glmi
Food Grade: Meet requirements of KFDA
Regards, .

# f::r_ The Quality System of this
Ping Wang facility is 1SO 9001:2008
Quality Control Manager Registered by CQC

[O8 6] MSDS L&l HHOA = Y2 SMHE(DIFA.
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. SRR
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1. ﬁ—_r"éf'—fw
(2) 2tA ADLEE HPSEdEHE 2y
Hh MSDS #2|3gt
Ao A AHESHE A 2 FREQ ARA E §-33F0A SHE S
7 §lojA MSDS= I &= UL, AREQ Afole & £4H
SiOx7F ehFElo] Slokal #7]E o] QA AAA|, vlAGA S F+&o] AU
=
Lh) oA XMHetdEd 2
A4 =S4 7|89 W27 MSDS= SHT &= QlojA A& B4 1
H719 SiO & SEEE=E AHdt 2494 #7171 QI BEE |egEd&E%]
oz FHEZ sttt 18t =27+ 24 Aee gl
20234 otet7] Z1eFFEAEA 3.529 mg/m’ (R =E7]F 7.4 mg/n
] 47.7% %), 2024 43RE7] 71E3E/3E41 2.850 mg/n’ (B =&7]
& 7.4 mg/m' HH] 38.5% ATt
() MAUSAEY A=
70 AR Y15 £ 9y
o ZAAA AgHt4A: PVC EEH(37 mm)+Cyclone, FT-IREA
« 3% MCE ¥H, ICPEA
A& U] Open faced Polycarbonate filter, FE-SEM &4
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54 21 3 131 5 AY A=m 270] dABA AeHta(d) =57 ES

ZYZ+ 0.063 mg/m(eE71E tHHl 126%), 0.084 mg/m(eE7]
tH] 168%)2 = B7IE QT FREE AH FFots AdAe x| 2
A ZAAAE S HEHES AA staer 54 A3 24
St ZEA FHY ARE JRIANESHES FHHE ZIA RGN E 57
o 23} 7540l U= A= FHHH.
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sl | =y T SHUe/w) | MSBREEER o cgrE | S IE
- = )y SEEEEEEA | ag-amw = | o)
A0 7RI 0.015
A0r 71212 0.010
oI0f 7013 0.015 0.014 = 0.003 0.010 - 0.017 20 - 34
oi0f 74014 0.017
FZE AH 1 0.063"
2545 nxE MA X|%2 0.084* 0.006 + 0.034 0.018 - 0.084 36 - 168
ME;O N A0F X[H3 _0.018 0.05 mg/m’
dertd [T Azgy xe ZESDY |t
AXEH X2 4o ot - dset ojgt -
AXEH XN4E3 4ol 0jgt
DA X9 4o ot
DA X[H2 4ol 0jgt - d=etAl o2t -
DA X193 4o ot
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HOREIC| A2 MEIZAIE St AN E2|Hor o (
6) 242 24 A7
(B 18) 22290 Z7| & 24 ZAN
- o 2 N i B9 - [RESTESIT
QsfoIx} 3y 7€ | ABUm/v) | NEBFBIER | T =2IE L7} (%)
A0 7211 0.0023
e10t 4912 0.0031 . )
S0t 74013 0.0039 0.0026 = 0.0013 | 0.0009 - 0.0039 0.009 - 0.039
A0p 74214 0.0009
AAE NA XA 0.0060
U205 2 1 T2E MA X992 0.0108 0.0070 = 0.0034 | 0.0042 - 0.0108 0.042 - 0.108
stet=E H0F X193 0.0042 10 mg/m’
(BLEE%) AZIN XA N.D.
AZEHM X|H2 N.D. 0.0001 = 0.0002 N.D.— 0.0004 0 - 0.004
AZIXN X|H3 0.0004
DA K] ND.
OYHA X992 N.D. N.D. N.D. -
oA X993 N.D.
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LE7|Z0H|
Bt Hi=(%)

0.168 - 2.088

0.0084 - 0.1044
0.298 - 0.822

5 mg/m’
0 - 0.52

0.0149 - 0.0411

OH
oz
o
S
=
~

0 - 0.1

t
b 712l
t
0.0084
0.0237 + 0.0151
N.D.- 0.0260

0.0115

off 21X}

+

=[o)

Rrerere

I+

TAE MA X[F1
TEE NA X992
&0t X493 0.0411
AXEH XNH1 0.0001
AXEH X2 N.D. 0.0087
AXEH N9 0.0260
oA XY
RS2 0.0005 0.0003 + 0.0003
X3
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OISl AR AEHZAIS S5t SIE Haly

- = - He . T2 7|ZCHH|
o&Ho DX ad EX7Hm/m) | ARSI+ OE =hi EYIES =
0t 74211 0.0002
S0t 74212 0.0004
oI0p 74013 0.0005 0.0003 =+ 0.0002 N.D.- 0.0005 0 - 0.05
S0t 71214 N.D.
T2E A& X491 0.0002 =517 B
= AzotA| D|Tt
at7h ol g TEE MA X992 0.0002 0.0001 + 0.0001 0.0002 0 - 0.02
Z'_:;E. 0r X993 ZAE5HA DIt ' 1 mg/m’
TleEE AZLF X[ N.D.
AZEH XY2 N.D. N.D. N.D. -
AT X|93 N.D.
oA X9 N.D.
oA X2 N.D. N.D. N.D. -
oA X3 N.D.

72



) !
- - SN R : : PESTETT
SalolR 2972 | AWUom) | demRemzmy | 2N wap | SRR
ADL 71211 0.0011
0t 7Ho12 0.0103 i )
SEIE 0.0076 0.0050 = 0.0048 | 0.0008 - 0.0103 0.08 1.03
A0} 74214 0.0008
AAE NA XA 0.0025
T2E MA X992 0.0064 0.0041 += 0.0020 | 0.0025 - 0.0064 0.25 - 0.64
LZ(Z2%) A0b K93 0.0034 1 mg/m?
AZ2H X[ N.D.
A2 X|H2 0.0008 0.0012 + 0.0014 N.D. — 0.0027 0-0.27
AZSH X|Y3 0.0027
O A X9 N.D.
oA X292 N.D. N.D. N.D. -
Oy A X993 N.D.
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LE7|Z0H|
Y7t Hi=~(%)

0.18 - 1.6

o7
=8z + EFHA}
0.34 - 1.02

0.0009 - 0.0080

3 o2
ZH-zH(ng/m)

0.0021
0.5 mg/m’

CIOtRIC] AL HEEME &
0.0045 + 0.0036

0.0017 - 0.0051

OH
oA

t 7H2N

b 71212 0.0080

b 71213 0.0071

o 0.0009

TZE A X4F1 0.0017

TAE MA X|H2 0.0051 0.0035 + 0.0017

A0t X493 0.0038

AXEH XNF1 N.D.

AXEH XNH2 N.D. N.D.

AXEH X4E3

oA X991 | 4
oA X[Y2 N N.D. ;E':
DA X[93 N.D. -

ot Xt

rRrere
o o

O JHol4

2

i

St

3=@7t 2
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FASIE 22AS) 2RA B9t A% BE 2A7t BAFES A
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2ol thef 9342 9 2 :
B4 Al 2B EE 221 342 TS 2] 34 ol FARI
A
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7

2

A9ieg 243 Bestel, AQlerdnAy AW MR 2104 24
A AEFE F 49, TejaEdeolE, EdulelE2 57 g fools
2 745 ok Jeu 1 99 $EY 2L § B4 jdow Sgst
S sk glol, MSDSHOl Wt A4A E/7 gloke BAHA ALsHo]
Yig 270] o]20i XA £ Aol 1drhd Qi g o] Tat 7R
o Tt 0B 4 Yt o7t Atk AHTA AYA(EAB A9 %
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IS 2 GAFEE st ek

DELER FAGRIEY % 294 49 =272 2w, 237
RSFA(H Y, TPsEsteolE, EgriuloE)et AR uAA AlshTA
of sl &71E0] Aol ek, Tefh L B AHA AsktiE1 A A
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(B 20) AM3l7ao SHEH LEI|E
Foli=2e 33 =
Hl

2537 =y TWA STEL (CASHIZ E)

ppm ng/m' ppm mg/m’

AaA S"'Caéirayr‘;’;f”'”e oo [14808-60-7]
AR Ao : HIOFA] 55 A
(E8H S (Respirable fraction) 28 1A, 289

I A Silica(Crystalline ol

(BYHA| cristobalite) - 0.05 - Hr[gi?GfAA%;]M

J2|AEHI2I0|E) (Respirable fraction) e T emEe

IRV Silica(Crystalline o

(ZEA tridymite) - 0.05 - Hr[;iilG? A32§;]M
EZ|CJOI0|E)  (Respirable fraction) sHe T mEe

MEfRA Si”cafc.ryf.t)a”i”e 01 [1317-95-9]

- ripoli - 0. - _

HAXMM Eg|=D HFOFAY =M
(E3H EaiZa) (Respirable fraction) =2¢ 1A 289
MEpA Silica(Amorphous o
(H1ZHEA 74, silica, fused) - 0.1 [606;6526 0l
28 (Respirable fraction) =o

Lishrf 4 (Amso”rirfso S 10 [61790-53-2]

- u - - - -
H|Z4x x _
HIZEA 122 iatomaceous earth)
I A Silica
HIZEHA &= (Amorphous - 10 - [112926-00-8]
) precipitated silica)

Aot "

(HI 2| S"'Ca(.lA.morﬁ)hO“S 10 - [112926-00-8]

INETEEN) silicage
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_O|L
K
o %O
o
19, A
O
()
ofX
o)
L o
19
:|
R
i
()
o
)
ox
_o|lg
K
i)
45 1 0o
A

O

C

z ﬂ’%g(compoundS), 33 =29 IF(salts), B4 oF oS &=
(mixtures)& 25 F5EAE IHotal ot 4Ahtao] Z¢- sk 9 5t
HHO A BEFote F5ELoe sgsiA] Fert

stabgol A TElote WES SBHEE dde sshEd SEHE
g (https://icis.me.go.kr)& &5t off R EEE2 QI A3} FIshAL
3 HYAEY AGQAE] 1A, AADAZGAH, BEFRAL SAXRAL e
AL A QAE] 1A 59 SHFARRRE ERIEA] 4 Sl

ESE SFshE A B A A A" (https://kreach.me.go.kr)

I3t A3} B 7[EZF Q| SIeHEA A H(KISCHEM)= £4]51H,
IR, AlRY/FA/57HEE, FHBYEE, sEHAEE —‘;= 4&"6}
Aot E9 Z@ﬂrﬂ%x‘(vﬁﬁ’“o] Ul == FEAREA o FF
St AEe AL =Y ojdo] Alx "He)E AT FH-45000E Quartz
(SiO2)(CAS No. 14808-60-7)(A¥ E+= AZAEUTCIE FH9 A4
24 Silica dusto] T8H7F CMRZ #HAEo] oy IAZHAEHERE
[14464-46-1]1 2 AT Ait= SHTRYGEE Qo2 IR ok 9l
o}, o= @A o] TAo] & & Qv FEOE moHT

4o tlo
E
>

dl

%
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https://icis.me.go.kr
https://kreach.me.go.kr

(B 21) LA SHEfY 3t oigt
=
sgzey | o S
[CAS No.] = s= 1S
=
NEI=DN c=
(ZEH 4%) Kgégg 201717
[14808-60-7] ge
NP
(B KE-09 X
2| AEHIZH0|E) 017
[14464-46-1]
AigA
(ZEH| KE-34 X
EZ|C|OI0|E) 193
[15468-32-3]
NP
(ZEH E2jZ2) Kggjo X
[1317-95-9]
NP
HIZ™A A, KE-30 «
28%) 959
[60676-86-0]
AigA j
(HIZEA| 75E) Kggf X
[61790-53-2]
AigA
(HZXH ZHE
) i
[112926-00-g] | NE 32 X
=D 733
(H|Z™H Al2|712)
[112926-00-8]
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(3) Uzt MSDSA A Z_A
7h A1EY 1 =2A

Cgugto] AEAY YHAE T LEFH XY HE7|Ho] o]
astrt. o] 71#Eo] AMYT Aok WS AFGA 9EAt, 2EA, A
Foko] HWed AFolrt. 7t A gRloh= AfF= MSDSIE] &3] 3F5H4
AzLe] AL HiFEE MSDSO| &t Ut

20219 SEuet 1857 et AR Ag oA = MSDSAEE 7fwHst
"4l 712 MSDS9] v1Eet 1&g AMAsieY welg stk dgolE Eet
1 o}z FRoAE MSDS AR 719 BA|(M]Z7H, T2 CAS No.
714 B), B T BAAEC disiAe o Axdoz FAMIET|7} o
J&olt.

AR R AupgAoA AHEEE FRES BLole Aol mff thekst A
o] 8= Ax, 5L MSDS Wl Z7] & ®7] BT fold-AE

A, E=EVIE, EAC B ARV dEFolA] e & 4 U

— -

[©)

MSDSZHE AlSt4A & JH Q1S sjEH 239

o
2HE AAA deta] £/ A8 oFE 29U 5 3L, 3%

2 J A, 53] At
2(EAANS FHE FERTF 15F AN = AdeE54 3| 54
0 et B7IHES Sl 5 ot

2 A2 53 sta AP HA ¥ dit FREAE Hgo] didE A

o2 =t AA MSDSE U B, E3] FREES b XHEW
= B2AA| Aehtart 49 5 A AetaR jgh Ths/dol ot
AA Feerl MSDS). 13y H372= "B7I%t B BHE =3 Al §4 %
A G710l &4 do'E Avlske FAldET R o= g i 24
Al Aretao] FadQd A T= Abel7t Al
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( CIOMRIC] AL HEKEME SOt By 2ot o

T2 H350, H3519 a2 719t webA] dig MSDSY
2% w1 FEClA ERHA Felo] HA| ot 54 5 HAEE e o

2. Roll4d fEd
M} s AEL 25 SEEND)| SH(ES £F) P2 1-532IHN2
L ZEXSTE Tas FDEX &8
JEET
A% 0 28
Rol.HE=2T H372 EOIZ EE HEES EE HO SuS 2
[oF-1]
HEER ST
ol P260: XS SYUGHA OHAIR.
P285: @JIJ ® EX % RUAME 87 ¥S
FE RE5HA2
e P314: ERES L)Y osimol I .Eolg
SHAIR.
My PA05 LZ5H0! K EGHAIL.
b P50T (RBER0 YAIE WSO M2 WSS
JIE HIIBAIR.
0 |88 2RIIZ0 ZSSX %= JE SH.2ESNFPA)
22 1
8T 0
wsy 0

P EH-6t4 = A EE(Flux—Calcined Diatomaceous Earth)
#or ZEM HE2ZF 420 I0 725%0A B29E £ US
Z2AEW FBIAEHIZI0IE(14464-46—-1) € T0%
EAEW =2(r4808-60-7) € 215%

og(zsd) &2l 3(silica)
CASHS 68855-54-9
S E(%) 100
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B. =&Y H HESH

oh stei28a L 2I|E, MESH LEIE B

2N E AXE TWA - 10mg/m?
ACGIH A H g
MEstd LE2IE NS
L)) EZs 2t 2P| UHAH £= ZAHIIFRIE EXGHAIL
HEZHO =572 olEJIE ¥ L=EI|=0 Hgs X =
0lGHAI 2.
ChH JHelEs 3
SE) 25 SIEMAOIMEAHZEHO 0IEE B SEE 25712
26HA2.
= 25 HA22SRE =2 25610 fA6tH RIS S25HA
=3
& 5¥5 gu™ogz LR %S
MEY 25 dfctgis

1135 AR 23 Tl dste] 234 A2 BRI OIE 9 HgS
1T #7]7F A2 AAsht E, AGIARAY, =57 IAO] A=
el R 7| AL f9 A= & 9wA Frial wdEn. FF MSDS A
25 ¢ fols TAEA deiAls & A3t o] Fof Ao k. wehE
o 540 tidt W&= W Group 12 Hof et A AmE gz 2
Gl
o}

1o
Jo
o
ox,
i)

94 AHolle THAgol diet Wl A 7le=Ho YA &
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L}) IARC A AEE E3F A& H|w

ZAFATATARC)NAE FAE TheFst CAS WsE FLAst 9loL}
BAotAH R E(Flux-calcined diatomaceous earth)?] Fd%ol= 2%
A AeATt 398 FsAol 8olE Qe AmolHs @A A2
ol Aeal & o ATh

22) AsprAo| CreFst CAS No.o| F1A4(IARC)

Type of silica CAS Reg. No.
7631-86-9;
deleted CAS Nos, 179046-03-8; 152787-33-2; 122985-48-2; 1340-09-6;
145686-91-5; 155575-05-6; 155552-25-3; 50813-13-3; 139074-73-0;
136881-80-6; 126879-30-9; 126879-14-9; 89493-21-0; 127689-16-1;
1133384-41-1; 62655-73-6; 83652-92-0; 55599-33-2; 97709-14-3;
Silica 108727-71-5; 87501-59-5; 39336-66-8; 83589-56-4; 70563-35-8;
97343-62-9; 78207-17-7; 70536-23-1; 12765-74-1; 12125-13-2;
56645-27-3; 53468-64-7; 50926-93-7; 61673-46-9; 67167-16-2;
52350-43-3; 60572-11-4; 51542-58-6; 51542-57-5; 50935-83-6;
56731-06-7; 39372-58-2; 39409-25-1; 37241-25-1; 12774-28-6; 9049-77-8;
11139-72-3; 11139-73-4; 12737-36-9; 12753-63-8; 37220-24-9;
37334-65-9; 37340-45-7; 37380-93-1; 39443-40-8; 39456-81-0
Crystalline silica

Cristobalite 14464-46-1

Quartz 14808-60-7

Tripoli 1317-95-9; deleted CAS No., 12421-13-5
Tridymite 15468-32-3; deleted CAS No., 12414-70-9; 1317-94-8

. Amorphous silica
Pyrogenic (fumed) 11095 595 (previously included under 7631-86-9)
amorphous silica

Precipitated silica, 112926-00-8 (previously included under 7631-86-9);
including silica gel deleted CAS No., 112945-53-6

61790-53-2;
deleted CAS Nos, 53571-43-0; 77108-41-9; 61970-41-0; 37337-67-0;
Diatomaceous earth 56748-40-4; 54990-62-4; 54990-61-3; 57692-84-9; 81988-94-5;
(uncalcined) 67417-47-4; 39455-02-2; 54511-18-1; 37264-95-2; 50814-24-9;
73158-38-0; 12623-98-2; 55839-10-6; 51109-72-9; 68368-75-2;
67016-73-3; 12750-99-1; 64060-29-3; 39421-62-0; 37328-66-8;
11139-66-5; 57126-63-3; 29847-98-1
Vitreous silica, Quartz 60676-86-0:;

glass, fused silica deleted CAS No., 55126-05-1; 1119573-97-6; 37224-35-4; 37224-34-3

' Flux-calcined 68855-54-9
diatomaceous earth
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( CIOMRIC] AL HEKEME SOt By 2ot o

2) =9 #EA =
(1) m]=F OSHA 1926.1153 - Respirable crystalline silica

o=t AP H AH(OSHA)SY #4 29 CFR 1926.11532 A4 A=A
9] AAA| AtsktAa(Respirable Crystalline Silica, RCS) k=20 ojst =&
Aol AlFAQl #e 7|ES 7‘1]/\1031 At o] 49 & HY= L=2F
9] RCS k=&0] 8AI7F A7 IEEFHTWA) 71& 25 pg/m’ ©)AAY ZACR d
Al e A4 AgFe =R, FHAT &Y &4 =dska Sl

OSHA+ RCS9] 382 7|&(PEL)S 8AIZF TWA 7|& 50 pg/m’Z
Aokt 82 18709 E4 AA Aol gt e =& Aol S
Alstal itk 7+ AR g E= FH Ao, 2 WY, 357
A7} BAE 0] o, ATt IHE 557 HEF FE V|EE Gy

AT

1EF+= BAIE Qe A D] olFstAY, HiLH =F Alo] TH
= &0 T2A9] k&S PEL ootz RASoF gttt tiehy e A™9E
A AFE =E B7HE AAISoF ettt HA(EA)7IEE B7k= AIEt
EE A 2AA 22 kEs FE5| EFY o U= HIolHE AREet
= THol, 714 EUHP2 27| ' 714 7 AEPEE S ks
= %B7fshe wHoIt

thoF 2443 o] PELS ZFohs A9, 18FE F84 Aol Fg
e $AH R Hgolo] ES Fojof Ak o2t ZAo: &4 Z]
W, e ) A, AR 49 32 A8 ol EeE 4 U ol
AR FEHA] FZ A7, TFHOTE HAH R ARGHof ettt ©
7] HSF ARE Alo&= OSHAY 387] 3 ¥F(29 CFR 1910.134)2
e



o ES RE AR A e B AY
a8k 9irk. o] Aol RCS wEo] A 2

A Ha P, A9 AT AR AR So| Easlolop Atk ARIFE

el
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ok
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fol
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i
=
rL
ol
N
—|—4
ol
=
iz}
fo
>
e
)
el
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o

o)
el
ol
=
ry
f
N
lir
o)
o
ath

o5k ZHAE 9igk 309 o4 587] TS 2Hgsof sk ZrAo]
Agolol gtk 27] ARS AR WA 3 302 o|e] AA|=jolof 5},
ol Ha 3drttt F714 AWE AAsof At AH FEo|E 24 o],
5 XA A4, W75 AA A% A4 Sol EEch oibe ZRA
A7 e A¥a, Aol ATE Auue AFsok st
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Abstract

A Study on Risk Management Strategies
Through Investigation of Polisher and

Abrasive Usage Practices

Objectives: This study aims to investigate the use of abrasives in
domestic workplaces, focusing on the presence and risks of crystalline
silica (Quartz) exposure, and to propose management strategies to
minimize associated health hazards. Acute silicosis fatalities in stainless
steel manufacturing highlight the urgent need for systematic analysis of
abrasive compositions and their use. The study's ultimate goal is to
develop comprehensive risk management solutions, including material
substitution, improved labeling, regulatory enhancements, and safer
workplace practices.

Method: A detailed analysis was conducted on the types,
compositions, and industrial applications of abrasives, with a particular
focus on diatomaceous earth and aluminum- or chromium-based
polishing agents. Korean exposure levels were compared against
international standards, and crystalline silica content in abrasives was
measured, revealing significant Quartz concentrations in some products
(up to 30%). Workplace exposure monitoring data and MSDS reviews

were analyzed to identify gaps in current regulatory and management
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practices. Surveys and interviews with industry stakeholders provided

additional insights into exposure risks and operational challenges.

Results: The analysis of abrasive products used in domestic
workplaces identified a wide range of materials, including diatomaceous
earth and aluminum- or chromium-based polishing agents. Among
these, diatomaceous earth was found to contain crystalline silica
(Quartz) in concentrations exceeding 30%. Additionally, crystalline silica
was detected in certain consumer chemical products under the
jurisdiction of the Ministry of Environment, which highlights the need
for cross—sectoral management and regulation. Workplace exposure
monitoring data revealed that while most environments adhered to
permissible exposure limits, consistent exceedances were observed in
specific facilities, emphasizing the necessity for enhanced monitoring
and stricter controls. A review of Material Safety Data Sheets (MSDS)
uncovered issues such as unclear labeling and insufficient information
regarding hazardous components, posing significant challenges to
effective risk management. Interviews and surveys with industry
stakeholders further confirmed the severe health risks associated with
prolonged crystalline silica exposure, including silicosis, chronic
obstructive pulmonary disease (COPD), and lung cancer. These findings
underscore the urgent need for stricter regulatory standards, accurate
labeling, comprehensive monitoring, and improved management

systems to address these critical safety concerns.

Conclusion: This study highlights the critical health risks associated
with abrasive usage in domestic workplaces and the urgent need for a
systematic approach to risk management. By addressing gaps in
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composition transparency, regulatory standards, and workplace
practices, the proposed measures aim to significantly reduce silica
exposure and enhance worker safety. Future research should focus on
long—term health impacts, safer material development, and ongoing

policy refinement to maintain relevance with global safety trends.

Key words: Polisher and Abrasive usage, Crystalline silica, Risk
management, Workplace health
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F(19)=3.7(0.0185, 280) No 0 0.000 No Pattern 2

109



SHOHHIS) MR AEIZAS S5t 93

WO1500

(TwoTheta)

T WINK 1500 raw

2,400 1_PDF 00-046-1212 Ai203 Corundum, syn

Counts

A

T T T T T 4\0 T 5|0 T T T T T 1

2Theta (TwoTheta) WL=1.54060

Pattern List #1

[[Show J1con [ Color [ Index | Name [ Parent | Scan [ Pattern # [ icsD# [ csD# [ NIST# [ LPF# | Compound Name |
Lres TN | m |1 |PDF 00-046-1212 |Pattern List#1  |WINK 1500.raw #5_ [PDF 00-046-1212 | [ [ | [corundum, syn |
[ Formula | Quality | Y-Scale [ lcDB [ WicUser [ S-Q | Concentration Level | Added Reference | dxby | ScanWL | Wavelength [ Lattice |
[A203  [star() [1545% [1.000 [0.000  [100.0% [Major [No [1.0000 [ves [1.54060 A [Rhombo.H.axes |
Space Group a b c alpha | beta | gamma | Z | Volume Density | Cell Tuned F (N) Fit Pattern | Peak Profile | X Shift
R-3c(167)  |4.75870 A oy 6 |2sasia |28 o F(25)= 378.7(0.0026, 25) No 0 0.000

[ saveToDatabase | DatabaseCompoundName | S-Q NoRef. |

|No

] Pattern 1
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4T

08000

(TwoTheta)

1,400 1 = Z 8000 raw
| PDF 01-070-4368 Cr1.776M00.11203 Chromium Molybdenum Oxide
1,300 |_PDF 00-046-1212 Al203 Corundum, syn

1,200-
1,100~
1,000-
900-;
800

700-

Counts

600-
500-
400
300-
200-

™ eettlle ol ] 9T X

T I T T T T T T I T I
10 20 30 40 50 60 70 80

2Theta (TwoTheta) WL=1.54060

Pattern List #1

Show | Icon Color Index Name Parent Scan Pattern # ICSD# | CSD# | NIST# | LPF#
Yes I ] 1 PDF 01-070-4368 Pattern List #1 0 [ 8000.raw #7 PDF 01-070-4368 90814
Yes I =] 2 PDF 00-046-1212 Pattern List #1 M 1 8000.raw #7 PDF 00-046-1212
Compound Name Formula Quality | Y-Scale | IicDB | IicUser S-Q Concentration Level Added Reference dxby [ ScanWL
Chromium Molybdenum Oxide Cr1.776M00.11203 Blank 66.19% |1.830 0.000 77.7% Major No 1.0000 |Yes
Corundum, syn Al203 Star (%) 10.36% [1.000 0.000 22.3% Major No 1.0000 |Yes
Wavelength Lattice Space Group a b c alpha | beta | gamma | Z | Volume Density | Cell Tuned
1.54060 A Rhombo.H.axes |R-3c(167)  |4.94400 A e 6 |287.23A gﬁl No
12.992 . [3.987
1.54060 A Rhombo.H.axes R-3c (167) 4.75870 A 90 A 6 [254.81 A glem? No
F (N) Fit Pattem | Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName | S-Q No Ref.
F(30)=302.6(0.0031, 32) No 0 0.000 No Pattern 1
F(25)= 378.7(0.0026, 25) No 0 0.000 |No Pattern 2

Jhu
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012000

(TwoTheta)
1,100 1 & 12000.raw
I 01-070-3765 Cr203 Chromium Oxide
3 1 _PDF 00-003-0987 Cu2Mg Copper Magnesium
1,000
900-]
800-]
700-]
£ 600
=
3
3 3
o
500-]
400
300-]
200
10%%
o] T AA.A A ,LJL.LLJ ol I-A-.L N o, Jk. ..AJ\ Alnmdi JA h
[ J T T T T ! | : I [ ! 1
10 20 30 40 50 60 70 80
2Theta (TwoTheta) WL=1.54060
Pattern List #1
Show | Icon Color Index Name Parent Scan Pattern # ICSD# | CSD# | NIST# | LPF#
Yes I ] 1 PDF 01-070-3765 Pattern List #1 m 0 12000.raw #8 PDF 01-070-3765 90157
Yes I ] 2 PDF 00-003-0987 Pattern List #1 0 [ 12000.raw #8 PDF 00-003-0987
Compound Name Formula Quality Y-Scale | I/lc DB I/lc User S-Q Concentration Level Added Reference d x by Scan WL
Chromium Oxide Cr203 Star (*) 17.12% |2.270 0.000 84.9% Major No 1.0000 |Yes
Copper Magnesium Cu2Mg Low Precision 1.34% (1) 0.000 15.1% Major No 1.0000 [Yes
Wavelength Lattice Space Group a b c alpha | beta | gamma | Z | Volume Density | Cell Tuned
13. .22
1.54060 A Rhombo.H.axes |R-3c(167)  |4.96004 A . 6 |280.72A0 g,cmz No
1.54060 A Cubic Fd-3m (227)  |6.99000 A 8 [341.53A g'/ggg No
F (N) Fit Pattern | Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName S-Q No Ref.
F(30)= 279.6(0.0033, 33) No 0 0.000 No Pattern 1
F(3)=7.0(0.0430, 10) No 0 0.000 No Pattern 2
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Ju

NO1500

(TwoTheta)
] 1 NW1500.raw
| PDF 00-042-1468 Al203 Corundum, syn
| PDF 01-070-1498 Ca2Fe1.40AI0.6005 calcium aluminium iron oxide | Calcium Aluminum Iron Oxide
| PDF 00-021-0542 MgPdF6 Magnesium Palladium Fluoride
4,000
3,000
s ]
=4
3
Q
o
2,000
1,000
0 \..___L____.AA-—QLJ L al. J L .} k A A, J b J\ N hﬂ

T 1 T
30 40

2Theta (TwoTheta) WL=1.54060

Pattern List #1

Show | Icon Color Index Name Parent Scan Pattern # ICSD# | CSD# | NIST# | LPF#
Yes 1 PDF 00-042-1468 Pattern List #1 NW 1500.raw #1 PDF 00-042-1468
Yes 2 PDF 01-070-1498 Pattern List #1 NW 1500.raw #1 PDF 01-070-1498 2841
Yes 3 PDF 00-021-0542 Pattern List #1 NW 1500.raw #1 PDF 00-021-0542
Compound Name Formula Quality | Y-Scale | I/icDB I/lc User S-Q Concentration Level
Corundum, syn Al203 Star (*) 35.74% [1.000 0.000 89.5% Major
calcium aluminium iron oxide | Calcium Aluminum Iron Oxide Ca2Fe1.40A10.6005 Indexed [2.43% 2270 0.000 2.7% Minor
Magnesium Palladium Fluoride MgPdF6 Blank 3.13% (1) 0.000 7.8% Major
Added Reference dxby | Scan WL Wavelength Lattice Space Group a b [ alpha | beta | gamma | Z | Volume
No 1.0000 |Yes 1.54060 A Rhombo.H.axes R-3c (167) 4.75880 A ég'?\gz 6 |254.80 A
No 10000 |Yes 1.54060 A Orthorhombic 1bm2 (46) 5588004 |14.610]5.2800 4 |43023A0
13.480
No 1.0000 |Yes 1.54060 A Hexagonal 4.98000 A 00 A 3 |289.52A°
Density | Cell Tuned F (N) Fit Pattern | Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName S-Q No Ref.
3/25:2 No F(30)=135.0(0.0072, 31) No 0 0.000 No Pattern 1
3.849 N E(30)=
glom o (30)= 356.6(0.0025, 33) No 0 0.000 |No Pattern 2
4210 |y F(29)=2.9(0.1260, 79 N 0 0000 [N Pattern 3
glem?® o (29)=2.9(0. , 79) o i o attern
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NO4000

(TwoTheta)

| 1 NW4000.raw
26007 | PDF 00-042-1468 A1203 Corundum, syn
1600 1_PDF 00-021-0542 MgPdF6 Magnesium Palladium Fluoride

2,400

2,200-]
2,000
1,800

1,600

200 ))
A M ey = A .

[ I T T U I
10 20 30 40 50 60 70

2Theta (TwoTheta) WL=1.54060

Pattern List #1

Show | Icon Color Index Name Parent Scan Pattern # ICSD# | CSD# | NIST# | LPF#
Yes I ] 1 PDF 00-042-1468 Pattern List #1 NW 4000.raw #2 PDF 00-042-1468
Yes I ] 2 PDF 00-021-0542 Pattern List #1 NW 4000.raw #2 PDF 00-021-0542
C Name Formula Quality | Y-Scale | I/icDB [ Iic User S-Q Ci tion Level Added Reference dxby | Scan WL
Corundum, syn AI203 Star (*) 35.83% [1.000 0.000 89.0% Major No 1.0000 |Yes
Magnesium Palladium Fluoride MgPdF6é Blank 4.42% (1) 0.000 11.0% Major No 1.0000 |[Yes
Wavelength Lattice ‘Space Group a b c alpha | beta | gamma | Z | Volume Density Cell Tuned
1.54060 A Rhombo.Haxes |R-3c(167)  |4.75880 A g2 6 [254.80 A 3}232 No
13.480 . (4210
1.54060 A Hexagonal 4.98000 A 00A 3 [289.52 A giom® No
F (N) Fit Pattern | Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName | S-Q No Ref.
F(30)=135.0(0.0072, 31) No 0 0.000 No Pattern 1
F(29)= 2.9(0.1260, 79) No 0 0.000 |No Pattern 2
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NO8000

(TwoTheta)

2,000

1,800—

1 NW 8000 raw
| PDF 00-042-1468 Al203 Corundum, syn

|_PDF 00-060-0061 Mg2AI4Si5018 Magnesium Aluminum Silicate

20 30 40 50 60 70 80
2Theta (TwoTheta) WL=1.54060

Pattern List #1

Show | Icon Color Index Name Parent Scan Pattern # ICSD# | CSD# | NIST# | LPF#

Yes I ] 1 PDF 00-042-1468 Pattern List #1 NW 8000.raw #3 PDF 00-042-1468

Yes l ] 2 PDF 00-060-0061 Pattern List #1 NW 8000.raw #3 PDF 00-060-0061

Compound Name Formula Quality | Y-Scale | VicDB I/lc User S-Q Concentration Level Added Reference d x by Scan WL
Corundum, syn Al203 Star (*) 52.47% |1.000 0.000 80.8% Major No 1.0000 |Yes
Magnesium Aluminum Silicate Mg2AI4Si5018 Star (%) 12.48% [(1) 0.000 19.2% Major No 1.0000 |Yes
Wavelength Lattice Space Group a b & alpha | beta | gamma | Z Volume Density Cell Tuned
154060 A RhomboH.axes |R-3c(167)  |4.75880 A e 6 |2s4804 [300 o
1.54060 A Orthorhombic 16.38700 A 3'2350 3'2530 1136.95 A No
F (N) Fit Pattern | Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName | S-Q No Ref.
F(30)= 135.0(0.0072, 31) No 0 0.000 No Pattern 1
F(19)=3.7(0.0185, 280) No 0 0.000 No Pattern 2
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Copper Cream

Commander Sample ID (Coupled TwoTheta/Theta)

1 2F0E ST brm (Dispiacamenty
40,000 1 PDF 01-078-1910 S02 Quartz, syn
] 1_PDF 00-007-0007 NH4CI Salammoniac. syn
30,000-]
2
€
320,000
o
10,000~
0 AL 1 J. Ll l. ) b 1 L Ll N T T
T T T T T T T T T T T T T T T T 1
10 20 30 40 50 60 70 80 90
2Theta (Coupled TwoTheta/Theta) WL=1.54060
Pattern List #1
Show | lcon Color Index Name Parent Scan Pattern # ICSD# | CSD# | NIST# | LPF#
Yes I = 1 PDF 01-079-1910 Pattern List #1 [0.brml (Displacement) #1  |PDF 01-079-1910 67121
Yes I ] 2 PDF 00-007-0007 Pattern List #1 [I.brml (Di ) #1 | PDF 00-007-0007
Compound Name Formula Quality | Y-Scale | lcDB | Uic User S-Q C Level Added Reference dxby | Scan WL ‘Wavelength
Quartz, syn Si02 Star (*) 97.79% |3.070 0.000 96.7% | Major No 1.0000 |Yes 1.54060 A
Salammoniac, syn | NH4CI Indexed | 6.25% 5.800 0.000 3.3% Minor No 1.0000 |Yes 1.54060 A
Lattice Space Group a b [ alpha | beta | gamma | Z [ Volume Density | Cell Tuned F (N) Fit Pattem | Peak Profile
Hexagonal |P3121(152)  [4.91400 A 3?60 3 |113.05 A ;g;“, No F(30)= 999.9(0.0000, 30) No 0
Cubic Pm-3m (221)  |3.87560 A 1 58214 ;/gf, No F(21)= 48.2(0.0210, 21) No 0
X Shift | SaveToDatabase DatabaseCompoundName | S-Q No Ref.
0.000 |No Pattern 1
0.000 |No Pattern 2
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Ju

BAC

(Coupled TwoTheta/Theta)

6,000~

5,000

4,000

Counts

3,000

2,000

1,000—

b I

T = brmi

| PDF 00-046-1045 SiO2 Quartz, syn
| PDF 00-010-0173 Al203 Gorundum, syn
PDF 00-056-2004 AIZS2O5(OH)4 Kaolinite-1A

A-L/k\m._\x‘n

30

60

2Theta (Coupled TwoTheta/Theta) WL=1.54060

70

T
80

Show | loon Color Index Name Parent Scan Pattom # ICSD# | CSD# | NIST# | LPF# | C Name
Yes | I [ 1 PDF 00-046-1045 | Pattern List#1___| 100 brml #2 |PDF 00-046-1045 Quartz, syn
Yes | I = 2 PDF 000100173 | Pattern List#1 | T brml #2 |POF 000100173 Corundum, syn
Yes = 3 PDF 00-058-2004 | Pattem List#1__|ILbrml ¥2 |PDF 00-058-2004 Kaolinite- 1A
Formula Quality | Y-Scale | l/icDB | l/ic User SQ Concentration Level ‘Added Reference dxby | Scan WL Wavelength
502 Star () |7146% [3.410 _[0.000 134% | Major No 10000 |Yes 154060 A
AI203 indexed [19.33% |1.000 _[0.000 200% _|Major No 10000 |Yes 154060 A
AI2S205(0H)4 indexed _[8.04% (1) 0.000 16.6% | Major No 10000 |Yes 154060 A
Lattice Space Group a b [ alpha | beta | gamma | Z | Volume Density | Cell Tuned F (N) Fit Pattemn
Hexagonal P3221(154) |4.91344 A hajose 3 |113.01 A ;fgfnoa No F(30)= 558.3(0.0017, 31) No
Rhombo.Haxes |R-3c(167)  |4.75800A zgn 6 |254.70A ;}gf!g No F(30)= 49.8(0.0188, 32) No
- 5.9563 | 74022 N K . 2599
Triclinic c1(1) s14710A |00 |TA0% |orazss (2% lsos21e |2 |1esosa |29 o F(17)=7.2(0.0450, 52) No
Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName [ S-Q No Ref.
0 0.000 |No Patern 1
0 0.000 No Pattern 2
0 0000 |No Pattem 3
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CcC

(Coupled TwoTheta/Theta)
1 = cHOIE brmi (Displacement)
- | PDF 00-009-0466 NaAISi308 Albite, ordered
| PODF 00-046-1045 SiO2 Quartz, syn
7000 PDF 00-022-0687 KAISI308 Microcline, ordered
6,000
5,000
2
5 4,000
Q
[&]
3,000
2,000
1,000
o ioia
T T T il
80 90
2Theta (Coupled TwoTheta/Theta) WL=1.54060
Pattern List #1
Show | lcon Color Index Name Parent Scan Pattern # ICSD# | CSD# | NIST# | LPF#
Yes I | 1 PDF 00-009-0466 Pattern List #1 MI.brm| (Di: 1t) #3 | PDF 00-009-0466
Yes I | 2 PDF 00-046-1045 Pattern List #1 . brm! (Displacement) #3 PDF 00-046-1045
Yes [ ] 3 PDF 00-022-0687 Pattern List #1 M.brml| (Displacement) #3 | PDF 00-022-0687
Compound Name Formula Quality Y-Scale | VicDB | Iic User $-Q C Level ‘Added Reference dxby | ScanWL
Albite, ordered NaAlSi308 Star (%) 56.52% |2.100 0.000 41.5% Major No 1.0000 [Yes
Quartz, syn Si02 Star (%) 50.53% |3.410 0.000 22.9% | Major No 1.0000 |[Yes
Microcline, ordered KAISI308 Calculated |23.06% |(1) 0.000 35.6% Major No 1.0000 |Yes
Wavelength Lattice Space Group a b [ alpha | beta | gamma | Z | Volume Density | Cell Tuned
" 12.787 | 7.1600 +|116.60 . 2605
1.54060 A Triclinic C-1(2) 8.14400 A 00 A 0A 94.260 0" 87.670 4 |33242A° glem? No
i 54052 2660
1.54060 A Hexagonal |P3221 (154) 491344 A 4A 3 [113.01 A2 glem® No
e 12.964 | 7.2150 o|115.83 ° 2567
1.54060 A Triclinic C-1(2) 8.56000 A 00 A oA 90.650 0" 87.700 4 [360.04 A® glem® No
F (N) Fit Pattem | Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName | S-Q No Ref.
F(30)= 36.1(0.0139, 60) No 0 0.000 |No Pattern 1
F(30)= 558.3(0.0017, 31) No 0 0.000 |No Pattern 2
F(30)= 66.3(0.0094, 48) No 0 0.000 No Pattern 3
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(Coupled TwoTheta/Theta)

4 T OFEE 3 bl
079-161
14,000~ 1_PDF 01-079-1910 SI02 Quartz, syn

13,000—
12,000—
11,000—
10,000—

9,000—

8,000—

Counts
.

7,000
6,000
5,000
4,000
3,000
2,000~

1,000—

o JL ]‘ h ﬂ A m A'J\AI‘\N« b

T i T T T ) I L T ! R
20 30 40 50 60 70

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Pattern List #1

[Show [1con | Color T index | Name [ Parent | Scan | Patten# | ICSD# | CSD# | NIST# [ LPF# | Compound Name |

lres |[H | = |4 |PDF 01-079-1910  |Patten List#1 | M brml #4 |PDF 01-079-1910_ [67121 | | | | Quartz, syn |

[ Formula | Quality | Y-Scale [ 11cDB | UicUser [ sQ [ Ci Level | Added Reference | dxby | ScanWL | Wi [ Lattice |

|sio2  [star() [3061% [3070 [o000  [100.0% [Major [No [1.0000 [Yes | 1.54060 A [+ |
Space Group a b c alpha | beta | gamma [ Z | Volume Density | Cell Tuned F (N) Fit Pattem | Peak Profile | X Shift
P3121(152) |4.91400 A 2060 3 [113.054 Sl(ci:-f No F(30)= 999.9(0.0000, 30) No 0 0.000

| saveToDatabase | D: [ S-QNoRef. |

INn |Paltern 1 | |
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CIORHIS| AFS HEHZALS St 93y Zeger a7
(Coupled TwoTheta/Theta)
5,000 ST
1 PDF 00-042-1468 Al203 Corundum, syn
1 PDF 00-039-1425 SiO2 Cristobalite, syn
PDF 00-053-0674 $r2.75Y0.5F7 Strontium Ytirium Fluoride
4,000
3,000~
2
€
=
2 2
o
2,000+
1,000
0
T T T T T T T T T T T T
10 20 30 40 50 60 70 80 80
2Theta (Coupled TwoTheta/Theta) WL=1.54060
Pattern List #1
Show | Icon Color Index Name Parent Scan Pattem # ICSD# | CSD# | NIST# | LPF#
Yes I | 1 PDF 00-042-1468 Pattern List #1 [0, brml #5 | PDF 00-042-1468
Yes I | 2 PDF 00-039-1425 Pattern List #1 0. brml #5 | PDF 00-039-1425
Yes [] 3 PDF 00-053-0674 | Pattern List #1 Lbrml #5 | PDF 00-053-0674
C Name Formula Quality | Y-Scale | WicDB | liic User s-Q C Level Added Reference dxby | ScanWL
Corundum, syn Al203 Star (%) 23.79% |1.000 0.000 22.6% Major No 1.0000 |Yes
Cristobalite, syn Si02 Star (%) 76.07% [(1) 0.000 72.3% Major No 1.0000 |Yes
Strontium Ytirium Fluoride Sr2.75Y0.5F7 Star (%) 5.37% (1) 0.000 5.1% Major No 1.0000 |Yes
Wavelength Lattice ‘Space Group a b [ alpha | beta | gamma | Z [ Volume Density | Cell Tuned
154060 A RhomboH.ares |R-3c(167)  |4.75880A 2802 6 |25080A |*050  Ino
00A glom’
6.9236 i 2331
1.54060 A Tetragonal P41212 (92) 4.97320 A 0A 4 17124 A° glom? No
1.54060 A Cubic F(0) 5.77600 A 1 |19270A0 |3805  |yo
glemy’
F (N) Fit Patten | Peak Profile | X Shift | SaveToDatabase DatabaseCompoundName | S-Q No Ref.
F(30)= 135.0(0.0072, 31) No 0 0.000 No Pattern 1
F(30)= 83.3(0.0100, 36) No 0 0.000 No Pattern 2
F(6)= 96.8(0.0103, 6) No 0 0.000 No Pattern 3
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2. FE-SEM &&

P EHT= 200kY  Signal A= SE2 Sean Speed = 9 . )
ZEISNS -
. ! | WD = 85mm Mag = 10.00KX Noise Reduction = Pixel Avg. NCIRF

M Spectrum 4
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WO1000

3pm* EHT= 200KV  Signal A= SE2
|
| ! WD = 8.4mm Mag= 3.00KX

& .
Scan Speed =0
o —— NCIRF

B Map Sum Spectrum
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ZEISS fum* EHT= 200 kV Signal A= SE2 Sean Speed =9
| I WD= 84 mm Mag= 1500 KX Noise Reduction = Pixel Avg, NCIRF

B Map Sum Spectrum
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ZEISS fum* EHT= 200 kV Signal A= SE2 Sean Speed =9
| I WD= 84 mm Mag= 1500 KX Noise Reduction = Pixel Avg, NCIRF

B Map Sum Spectrum
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ZEISS fum* EHT= 200 kV Signal A= SE2 Sean Speed =9
I I WD= 84 mm Mag= 1500 KX Noise Reduction = Pixel Avg, NCIRF

B Map Sum Spectrum
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T EHT= 200kY  Signal A= SE2 Seen Spesd = 9
ZEINS| -
. I i WD= 83mm Mag= 3.00KX Noise Reduction = P! Avg. N CIRF ]

B Map Sum Spectrum
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S 2 A
EHT= 200 kV Signal A= SE2

WD= 84 mm

Mag= 3.00KX

Scan Speed =9
Noise Reduction = P! Avg.

B Map Sum Spectrum
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L é'i v
| &

EHT = 2.00 kV Signal A= SE2 Sean Speed =9
WD = 8.4 mm Mag= 3.00KX Noise Reduction = Pixel Avg NCIRF

B Map Sum Spectrum
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2E MSDS

1) 1H

4T
Ju

KH/918 27
H372 - #J12t £ =

gELrE o ZI0 =48 2

=20 EH otaE 7
CAS BiZ 68855-54-9
Lt M2 310 Lot ALZ A HE
18X Jisd oo 2 s HZHEEE AE
Higto| 2ages 85 ANE S
AL2 &t Higt ANE S
falk=dv]} Ril=]

OEEX2F - ol

P260 - B2&/E/JIA/DIAE/SI/ATYO0IE(S) EL6HA OHAl2
P264 - 2 Sl €20 &, LEEH IIF 298 2MH5 ML
P270 - 0| MIZ2 AISE Mols HHLE DFAIAL ESGHA OHAl 2
UZEX2SF - OIS

P314 - EHEE S0 2SI HO RX/E0E BSAL
=X 2 - HJI

P5O1 - HJIE 28 Hao O lWHES/SJI1E HIISAIZ

EFEW' = 2| 20, Cets &4

_IIN'

E|0{0F BLICH

[ Rold ?eld ERIEN 2L X &= JE soid A=gd
&
s90 EH ot4E FEE,
EEErEE] oEE I 0d | CASNo. | E=E(%) JEFAE Ha
Al ol ~H REE NENTS 68855-54-9 100 KE-21796
MEti e (ZAA Jdel~&EHE[0[E) T 14464—-46—1 <35 KE-089017
trelA (Z2EM AY) Al 14808-60-7 <3 KE-29983
Composition Comments 0| 2 REACH 2t CLP #& 0l 2/ "sl2 22 Y % CAS No.2 2218 £ gl=
EZEM, Ch8 420 ZECUASCHA O T4H0| JIHE0 2 22 HESHE
FEHUMH K= 22 (UVCB, Type 4)" QLICE Ol HE2 238 58 Jistt 234
AT A0 TN YUSLICH (4 L A2 AEHIEI0IE)
S8 s 2EH 2218 LESTE AT HEE AE L M2AHUAM HellK=
=0 et EetEUnh U2 MEs EHcls Aoez=E HEMN UHE “E+FE

E2 HEAME S 2 HY-SHEIIE0 Oetd
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CIOMRQ] AL HEHEME Sot /Y

B: =EUX U HOESD
b SIStERY LEIE, MESH
LEINEES
el E
SpstE2 Y OEL ACGIH TLV
ZH otAE AZEE — o
&gt (AN el AEHI2H0IE) TWA: 0.05 mg/m? TWA: 0.025 ma/m* respirable
particulate matter
MEtA A~ (FE 29) TWA: 0.05 mg/m@ TWA: 0.025 mg/m?® respirable
particulate matter
H1: SH0 et B
Mt JsH0l B2 =& F20 2F I
HE 2
s SE L= SRS S AL A2I 0IENs6HA #S
a3 EXZ T= EEEN S Y RHET 0|2 s6HK %8,
ot EEZ T EEHEN 08 2HEL JET 020K SS
0= 3s S3 o= SES0 S 2HE N2 0IBIS0HA €5
S4 N2 gls
Lt 22 Ritd 2
o4 =4
=4 1 53
s gls
EEEE T 2+ LD50 a1l LD50 =& LC50
=M otasl AEE = = >2.6mg/L (Rat)4h
HMetA (ZEN HY) 50 mg/m? = E
oe 224 (134 AE g8,
detE &aky / A=24d e 8E
S8 = LT By He gs.
grgtd A= 8.
geary s s
Ot HE= 2t J|20| 2ASEHE SHE 20| U= HFE LIEIY
B IARC
SH otAE REE Group 3
talA 4 (ZE N el AEHE0IE) Group 1
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