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5.1. MAEBH (U FHWE) 25H
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3% THMES] ¥a U BARTolE IO YK/

otz ol Z[M =X b2 M

=2 1 =Zof tfet

o 7HX|H &=F

sEEAY CASHS = |7[& rE7|E FIl MY
= AHH
k=2

Particles (insoluble or 65997-17-3|ACGIH TWA(inhalable

poor ly soluble) not particulates):10 mg/m3

otherwise specified,

inhalable particles

Particles (insoluble or 65997-17-3|ACG I H TWA(respirable

poor ly soluble) not particles):3 mg/m3

otherwise specified,

respirable particles

Sulfur Dioxide (=2 B{= |7446-09-5 [ACGIH STEL:0.25 ppm A4: Not class. as

human carcin

)
Sulfur Dioxide (SaHA b
of Xl w&F)

7446-09-5 |&t=0ELs

1]

TWA(8 hours):2
ppm;STEL(15 minutes) :5
ppm

Particles (insoluble or 7631-86-9 |ACGIH
poor ly soluble) not
otherwise specified,

inhalable particles

TWA(inhalable
particulates):10 mg/m3

Particles (insoluble or 7631-86-9 [ACGIH
poor ly soluble) not
otherwise specified,

respirable particles

TWA(respirable
particles):3 mg/m3

Synthetic Amorphous 7631-86-9 | e+=0ELs

Crystalline-Free Silica

TWA (8 AlZH) @ 10 mg/m3

ACGIH : D|:|_;‘LA|_|-?:-'I_<IJ,)<%{§|9|
AIHA : O] 2Ak 2| Al 5t5|
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7l £ ZFH|E ALESIA 2.

8.3 7Hel ¥ &3 (PPE)

HS :

el
0jo

o ©

sEotel Znte

H[O[X]: 4 9

16



[3W™ Glass Bubbles iM30K

Slofol ©57| 77t BREXE ZHEI| Sl

A =571 23 Z2O8e AdFEM S 57|7E MESHIR. cEgrtel ZotE Higez EQ &2
£0[7] flah ctEel 2 57| B2 FH MESHA|2:

Htodsd EE= X ois gHX| OfA3F

o O -

SN K22 9|3 MBMo fE 2

AE2 ST MEAIRL H2olsHA2.

=& HWl MR £ 9ot ot 557|77} Wi

9.1. 7|2X¢l =2|55ty S4ol i

22 (S2( X )

k|

54 2e2/d @

Fine Powder (< 200 microns)

o Bl

i AY 2%

HAf o x| HE U=
pH HEUZ
== &/0l= H =
Zc 8/ =7 #c ®H/E - 4 HEUZ.
QIstH . St U=
Y &5 N E 8=
7ty sieels
ol = U He|(5H8 HEUZ.
oI5t EE= Fd He(ASH HEUZ.
7|1 HEE =
A B2 HE =
HIS(YE) 0.57 - 0.63 g/cm3
A LT 0.57 - 0.63 [Ref StdWATER=1]
Bl e IS
&5l =-non-water HWEUS.
n-SEZ/2 ZHiAS A2 U=,
Adetst 2T HE =
Bl 2% HE =
S5 HME o &=
UM RIIE HEUZ.

HAE 2¢A

A2 ZUE2.

VOC Less H20 & Exempt Solvents

o
AIE S

= A

AIZ U=

Softening point

>=600 =
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[3W™ Glass Bubbles iM30K

M7H RalE 5 AS

=4 ofolef

Eel TMMEe WE U HRToE JIME0f UKIBE of2)
252 9l3t B28 dloler} gts e,

ol Z|x =0 UAX| pteH

ClolE 7t ALt

M =AM
o - o
o|& FE 3 &t
HE A Se-Hx|/ A2 glS; ATE A >5 - <12.5 mg/|
O|AE(4
hr)
ME dA o3 X2 815 ATE A&k >2,000 - <5,000 mg/kg
Soda Lime Borosilicate Glass (H|& 74 o £ LD50 o|Ato| & Zolzt =HE 5,000 mg/kg
Soda Lime Borosilicate Glass (H|M 74 M3 LD50 F=ZXX| 2,000 - 5,000 mg/kg
Synthetic Amorphous Crystalline-Free Silica | £ E7) LD50 > 5,000 mg/kg
Synthetic Amorphous Crystalline-Free Silica Se-HX|/ | HE LC50 > 0.691 mg/|
OAE (4
AlZH
Synthetic Amorphous Crystalline-Free Silica MF HE LD50 > 5,110 mg/kg
Sulfur Dioxide (S HE0| XM g&EH) 2e-7ta [ HE LC50 1,000 ppm
(4 AIZH
ATE== A =404 &t %]
T8 SAN EE XS
ol g 3 4
HE HA A | XMHEIL AL BERE fSIM SEX 23S
Soda Lime Borosilicate Glass (H|M A} MEIte| | &8 A= 8ls
et
Synthetic Amorphous Crystalline-Free Silica E7) =25t A= S
Sulfur Dioxide (222 B{S0| XM LHEE) S4Hol [ HAly
=5
Alst &= &A EE XIEAM
oJE= 5 wt
M= MA AERS | AET AL BRE fSHM SEX %S
Soda Lime Borosilicate Glass (H|A 74 ME7te| | 2% A= sls
ot
Synthetic Amorphous Crystalline-Free Silica = =235 A= S
Sulfur Dioxide (22 B{E0| MX|H LH=H) elzta} AN
==
o5 Dlaly
o|lg 3 i3
HE MA 2SS | X2 flAHY 2ERE fI6iM SEX 23S
Soda Lime Borosilicate Glass (H|A R4} ANEARS | A2I} GAL BRE 6 SEX 2S
Synthetic Amorphous Crystalline-Free Silica elzta} 2FEHX 22
S=
Sulfur Dioxide (ZeiA B 0| XM HEE) A2S | AR GlAHY BERE fISIM SEX 23

| &
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[3W™ Glass Bubbles iM30K

ME ©x ANEURS | ABI fALE BRE S SEX 23
Soda Lime Borosilicate Glass (H|A R4} ANEUS | ABI AL BERE Qe SEX &2
Synthetic Amorphous Crystalline-Free Silica AEeS | ARV AL 2RE RIS SEX 25
Sulfur Dioxide (22HA H{S0| XM =g ANEARS | ABI AL BRE QEM SEX &3
557 zHaly
oI& E3 #
ME S ANEURS | A= AL BRE EiM SEX 25
Soda Lime Borosilicate Glass (H|A R4} 2RSS | A=2I} AL BRE Q6 SE2X &3
Synthetic Amorphous Crystalline-Free Silica AzeS | A=7F AL EFE /M SER %3
Sulfur Dioxide (22HA H{S0| XM L=g) 2RSS | A=2I GAL BRE Q6 S2X &3
MAMEZ HoldN
ol g gE i3
HE MA AE2eS | AR flAHY 2RE fl6iM SR 23
Soda Lime Borosilicate Glass (H|A A AES | AR GAHY BRE fISIM SEX 23
Synthetic Amorphous Crystalline-Free Silica In Vitro | #olelM ot
Sulfur Dioxide (S22 B{=0| XM LHEE) In Vitro | 2832l Ayt Ux|gt, O HolE&= &7
£ 9lsll E2351K gt
Sulfur Dioxide (22 v{g0| XM LHEE) Invivo | 2™l Z1pJt x[2k, O HolEE 27
£ 9lsll E2351% gt
dreotM
0|8 RE = at
HE MA A2es | A= Az2It AL 2R E Qe BEX 23S
=
Soda Lime Borosilicate Glass (H|A 74 Azels | AR AzIt AL ERE Qe BEX 23S
=
Synthetic Amorphous Crystalline-Free Silica Edst oA =M™l Zart JAX[TH O Ho|EfsE EFE
=X of sl Z&2sHx 2ot
=
Sulfur Dioxide (222 H{S0| MX|H HEE) =¢ elzta} S2&™el Aot AX|g, O HolEes 2FE
S= 2l S&5HA 2ot
PREY
A drd § o)
ol 2E 4 B Al Z B} = 3T
HE HA ANEURS | A2I} AL 2RE 26 S22 | AEUS | AERS AEeS
x| s
Soda Lime Borosilicate Glass (H|A Az | AEIE AL 2FE 26 B2 | RIESlS | REgS A=els
F4t) x| g
Synthetic Amorphous Crystalline- e tZio| MAlof| cist 2F7F OOl | HE NOAEL 509 1 MlcH
Free Silica 7t s mg/kg/day
Synthetic Amorphous Crystalline- kS 719 Yalof| cfst 2/F7t dole | HE NOAEL 497 1 MicH
Free Silica 7t s mg/kg/day
Synthetic Amorphous Crystalline- [SES g2rMof| chst 2/ o7} ’ls HE NOAEL 1,350 7| M E
Free Silica mg/kg/day oF
Sulfur Dioxide (2ehA 0| X =¢ etziol Malof| st 2F7} Hlolgl | offA NOAEL 30 2 Mith
M 9EE) 7t els ppm
Sulfur Dioxide (2 H{E0| X =gl F=7io| MAlof st 2&F7t ololg | ofeA NOAEL 30 2 MICH
M WEE) 7t els ppm
Sulfur Dioxide (2 H{E0| X | ghdof st 25 dlolE{7} gls oIzt NOAEL A=
M gtEE) NS environment
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[3W™ Glass Bubbles iM30K

| al exposure
=7
ol 2E z at
HE HA ANEAUS | A=l ANEZF AL 2RFE 2 S2R 23S
=
Soda Lime Borosilicate Glass (H|M A AEels | ARG A2It L BERE QshM BEX %S
=
Synthetic Amorphous Crystalline-Free Silica A=zes | AEgl A=t AL ERE M S22 25
Sulfur Dioxide (22 B{S0| XM HEE) Azes | A=l A=27b AL 2R/RE M S2A 25
=
ErX SNyl k=gl
Ed XY =M-13 &
0|8 2E EXa| 51} ot 3 AlgZ o} & HyE
HE ™A ANEURS | AE'S AE7F AL 2FE QM | AES NEUS 0
SEX A4S =
Soda Lime Borosilicate | AAIRIS | AARUS AzIt gL 2/ E Qs | REES INI=R =1 0
Glass (H|& 74 SEX %S =
Synthetic Amorphous AEgs | ARAUS AzIt AL BER/RE QsiM | REE S INI=R =1 0
Crystalline-Free S2X 2= =
Silica
Sulfur Dioxide (Zah | ¢ SEZ|A Zolof a2 o o7t NOAEL 0.25 NIy E=1
H=0| WX|H EH) ppm
£ BNV EM-HIELE
o|l& FE EHZV| 510} ok = A8 4ot E =
HME XA AEels | AEUS AEIE giALE 2RE flsiAM | Xi=sl INE=R7E=s 0
SEX %S =
Soda Lime AEels | AE/S Az2ItF gL 27 E 26 | RIESt INE=R =S 0
Borosilicate Glass SEX %= =
(| M 74
Synthetic Amorphous &4 SEIIA | 7H BEREA 2S oIzt NOAEL Xt2 | AIZQI=2%}
Crystalline-Free z NS, g E
Silica
Sulfur Dioxide (SeH =4 SEIIA 2REX 2S SHE LOAEL 10 21 F
2 HEO| MA|H & ppm
=)
el 7ol A
o|l& a
ME M AEIF gL ERE M S8R 23
Soda Lime Borosilicate Glass (H|A R4} AzoF glAL 2R E M BSE2X 23S
Synthetic Amorphous Crystalline-Free Silica =Tt AL B2/ E /siAM SR 2S5
Sulfur Dioxide (2 B{E0| MX|H 2EH) AzIt gL EFE sl 52X 23S
FI SMEET 2351H 2 SAMNMEAXIZE(MSDS) HHE O[X|of U= FALF MIHETZE AHAZISIAIL

MMEe| BER7} HH3 20l o8] FHE o, ofzlel
5 mah MM 2 (RaA 2igd)ol
S0l o|xE HES GHS 2R

BE=
Mel
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HELE gt =50 JtsSHK| g2 o, & FHME St et E2e =4 HolHE MF A =4F
It ofHEZR MM 2 (Rild fIEd) 5o dE/EE 4350 A =& J4 o 7= EY=X ¥
2 ol
T AMa

T4 4 Agy:
FYY B0l A SHo| BS(GHS EF 7IF)

ok
GHS =/Foll ol s=dd=0 T =HUS

M= 771 A Efel s HAE 38 AlEZ B}
HZ M ARQS A=27F elALE (Rt=zQls =R = =R =
=& flaliM
SaX %22

z Cas # 771 & Efel L& HAE 38 |AMEZn
Soda Lime 65997-17-3 |AIE QS A=27F 8iA |RIRelS A=zols INE=R =
Borosilicate L EFE 4
Glass (H|M M FEA
o) ;=2
Sul fur 7446-09-5 | 2fo| Al 96 AlZt LC50 26.2 mg/|
Dioxide (2
i A B{S0|
MWX|H HE
=)
Sul fur 7446-09-5 =HE Al 48 AlZH EC50 1.94 mg/|
Dioxide (2
i A B{E0|
MWX|H HE
=)
Synthetic 7631-86-9 S ESE PN A 3 AlZH EC50 >1,000 mg/ |
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 =x5 AE 72 AlZt ErC50 >173.1 mg/|
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 =x5F Al 72 A2t NOEC 173.1 mg/ |
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 SX70 &0 (AE 96 AlZt LC50 >1,000 mg/ |
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 Redworm = 56 & NOEC 100,000 mg/kg (Dry

HO[X|: 10 2| 16



[3W™ Glass Bubbles iM30K

Amor phous Weight)
Crystalline-
Free Silica
Synthetic 7631-86-9 MM M2 Al 96 AlZH EC50 8,500 mg/kg (Dry
Amor phous Weight)
Crystalline-
Free Silica
Synthetic 7631-86-9 =H = A H 21 & NOEC 68 mg/ |
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 =HE Al 48 A|Zt EL50 >1,000 mg/|
Amorphous
Crystalline-
Free Silica
12,2, M ¥ BN
M=z CAS No. HAE Efe| |X[£7(2} ot dhal AlgZ ot gHH
HZ S None YN Sy s B PN =0y E = AzeS A=els AzeS
L ERE 2
iAo ZEX|
=S
Soda Lime 65997-17-3 Data not Azgle A=zeS N/A =R E=
Borosilicate availbl-
Glass (HIA insufficient
T4
Sul fur 7446-09-5 FyE A=ReS ZES 2 (6.4 hours (t [RIERIS
Dioxide (2 Photolysis 71 (B21&) |1/2)
Bl A B{E0|
MK &SE
=)
Synthetic 7631-86-9 Data not Azels AERlS N/A AERS
Amorphous availbl-
Crystalline- insufficient
Free Silica
12.3. & SZM(s57Is4)
M=z CAS No. HAE Ete| |X[Z7(2} AT gl AlgZ o 2
HZ A None A=27F eA | AERlS A=QS A=zos A=QS
L EFE
M SEX|
=)
Soda Lime 65997-17-3 |AIE27} @A |[KIEQl=S Azgle N/A AzEgle
Borosilicate L ERE

HOlX|: 11 2| 16



[3W™ Glass Bubbles iM30K

Glass (H|H A SER|

Fah) %=

Sul fur 7446-09-5 A22F glA |(RIEglS INI=AE= N/A A2 S

Dioxide (2 LI 2ERE ¢

el A& B =0| Ao ZSEX

MK H &HE %S

=0

Synthetic 7631-86-9 AT A |RIReS ARGlS N/A ARQS

Amorphous L 2#FE <

Crystal line- SifAl SEX|

Free Silica e

12.4. E 0o|SM

A2elsS. AMISH Alet2 M = Al 22|5HA|2L.

12.5. 7|E} 3l H&

A= CAS No. QES ufd JtsM X+ 2:3 7k

ME A NS A22F glALE 2RE  |RARIF AL 2/ E 2I5HA
M SEX 22 SEX 25

Soda Lime Borosilicate [65997-17-3 Az7F AL 2RE  |K27F AL 2R E /6l

Glass (H|M74H) 2l SEEX 2ZS SEX %35

Sulfur Dioxide (2aHA [7446-09-5 AZ7F AL EFE |AIEIE AL ER/RE fl6liA

HE0| XM S&EE) kM SEX 22 S2X 25

Synthetic Amorphous 7631-86-9 Az7F AL 2FE K27 AL 2R E /6l

Crystalline-Free M SEX LS SEA 2=

Silica

13. HZ[A] Fo|Alst

13.1. H7| gt

HZ|E 23 HEo| w2l LWEB2/8718 H 7|5 L

13. 2. HZ|Al FLIALE

S7tE MAEHZIAMo HIZIES HIIE AW, HO YD RS ME V)= HI1—|°41HI7|§§ MelEe UAS.

Jhset Metml @3 Atsto] RJU=X| HE AME BHStD ME|A HEBXto|AH 2o/E A.

14. 280 I3t &

14, 1 ZH A

UINHS: s si3.

UN EMAYE: sl |ls.

&AM 2EM S= (IM0): Y s

2&5oMe HEHMH S= (IATA): i els.

BI|(=2%) S=: Y 8ls.

=2 sl |ls.

AEXZE 28 =5 25 oo 2 & LI YAL Hest EYSsE ol 3 s |ls.

HoO|X|: 12 2| 16



[3W™ Glass Bubbles iM30K

15. HY AAEEE

16.1. ok, A, &4 A/ 22 =& EgE SolHel S8

=24 e Ea| M|
of MZ2 T Hoil o5 o & 2bMFolo{, TSCA I ER] && 270 Me gt XpMeh Ate2
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Of MZ2 MM ZEolnd ot= atst=d QU E2| et otst=d |y, Mot HAHoAM Held.
AiMIsH Atek2 st=22 ol 22|stAl2.

ol MZ2 74 4252 o33 22 HH AAAEs w21 3.

SHAZ 22 Y8l s.

A stA EH o AH2ZE :Synthetic Amorphous Crystalline-Free Silica(7631-86-9), Sulfur Dioxide (22
HH=0| MX|H SEF) (7446-09-5)

SEFUHLRC A=
LEJ|&=MHEZSynthetic Amorphous Crystalline-Free Silica(7631-86-9), Sulfur Dioxide (222 BE
of WX|H =) (7446-09-5)

E7|EEd 22 sEels.

SHE DA (PSM) M Z cHaH=ZE:Sulfur Dioxide (ZelA H{S0| MX|H LHEF) (7446-09-5)
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16. 1 gto| EtmApgt

16.1. AI2el =X
- 3M test data
- ACGIH(Amer ican Conference of Governmental Industrial Hygienists)

HO|X|: 13 2| 16



[3W™ Glass Bubbles iM30K

- AIHA (American Industrial Hygiene Association)

- ASTDR (Agency for Toxic Substances and Disease Registry)

- CCOHS (Canadian Centre for Occupational Health and Safety)

- ChemIDplus (Chemical Identification/Dictionary)

- CICADs (Concise International Chemical Assessment Documents)
- CRC Handbook

- DOT (Department of Transportation classifications)

- e-Chem Portal

- ECOSAR (Ecological Structure Activity Relationships)

- EHC (Environmental Health Criteria) Monographs

- EPA (Environmental Protection Agency)

- ERG (emergency response guidebook)

- ESIS (European chemical Substances Information System)

- EU Proposals for Classification

- EU RAR (Risk Assessment Report)

- HSDB (Hazardous Substances Data Bank)

- Summaries and Evaluations

- ICSCs (International Chemical Safety Cards)

- IPCS INCHEM (International Programme on Chemical Safety)

- IRIS (Integrated Risk Information System)

- [UCLID (International Uniform Chemical Information Database)
- Monographs and Evaluations

- OFMHE 745 EH(KOSHA)

- IElatdntstel StstE A HEAAR(NCIS)

- NIOSH (National Institute of Occupational Safety and Health) Pocket guide
- NITE (National Institute of Technology and Evaluation)

- NLM (National Library of Medicine)

- NTP (National Toxicity Program)

- Patty’ s Toxicology

- PDs (Pesticide Documents)

- PIMs, 1989-2002 (Poisons Information Monographs Archive)

- Pubchem

- QSAR (Quantitative(Qualitative) Structure Activity Relationship)
- REACH (ECHA Registered Substance)

- SIDS (Screening Information Data Set) for High Production Volume Chemicals
- 55Xt test data ¥ &/

- TERA (Toxicology Excellence for Risk Assessment)

- Toxic Substances Control Act Test Submissions

- UN RTDG (Recommendations on the Transport of Dangerous Goods)
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BHXIZ0 AZEX L2 28X 29| A & CIE MEESD} g AIES5E Aol RE35HX %2
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TAXIZM SHE =7l 2E HH #HAe FALsEO ek #Melo| &)
staMz|de| ERIMEAXIZ(MSDS)=  www.3m.com/kr oA &l 74sE.
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