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|3MTM Glass Bubbles S32HS

5.1. MAEBH (U FHWE) 25H
Sold. MES ASHE ARSI

BERSE Y47 5 Fald (o, dA 2 RiEH)

6.1. QX8 HE517| Sisi WS = A Y BT

hmle 2. AME B7IZ B[R, E Ul Aol wal Jjel BB FulS ASSHAIR. el BE
Hul A AIFS MM 82 AMEZFHIAIS. ALDZ oo YEZ ols) olAtEE =&0| MM gof LidiEl el
25 Fulol 25 5AS AL & 5 9lE FP HES +E0 HEE MBsHE Mol HE Mu|S A
sl olnf 2Ael B2lM U BSHM PSS TASHIAIR, ula S Sl Hel 25 FE| ojzE
Jletd BHel WE Al WA=S AL, REH 2ol BAN, AR, AZE TR HIx0|HL I
28 53 554 & US T ANBUS Ho=2 ASHAL, Y Ol YE st 2| PP e
B34 87| 0jA38 &8ss ol Y 5 ASUCH 22N L A Aol Cit YEE DS A 2
2 118 FESAIL

6.3. st E= HAH gY
wEEH =S Jhset BHol ReA2. HAIE HSH| 95t SAYE=E0|Lt =5 0|32, HASH
2. Hgst 7ol o5 s=&o| selE 2H 7|0 d5 A, HRES MM, Y[ ZHE A
THE =dS zoie g2l Ho|=gol w2t XYHI|=2 HI|SHA 2.
Xl —1 O
7. FE ¥ NEYH
7.1. oz Eed
U EOIL HEE2RY ALE Jhs. 28 - & - 7k& - 0|AE - B7| - AEZefole] RS mstAl2. o] H
== ALBE molls AL, oL FAHSHA] 02, F 5 Fol= g2 9IS X3 A24A2
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|3MTM Glass Bubbles S32HS

3T FHAMES WA o rREol= ZIAE 0o UAX|TH otz Fol ZIMEHX 22 ME2 O =2 ofst &
CEI|FO| = A
sEEAY CASHS = |7[& EI|E FIl MY
= AHH
k=3
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
o 7X|H "rEF) human carcin
Sulfur Dioxide (22l B = [7446-09-5 |SH=0ELs TWA(8 hours):2
of MXH e+&F) ppm; STEL(15 minutes) :5
ppm

Particles (insoluble or 7631-86-9 [ACGIH TWA( inhalable
poor ly soluble) not particulates):10 mg/m3
otherwise specified,
inhalable particles
Particles (insoluble or 7631-86-9 [ACGIH TWA(respirable
poor ly soluble) not particles):3 mg/m3
otherwise specified,
respirable particles
Synthetic Amorphous 7631-86-9 | St=0ELs TWA (8 AlZH) : 10 mg/m3
Crystalline-Free Silica
ACGIH : o|=ahd 2l 5|
ATHA @ O] =4Hd 2| 53|
CMRG : =tet=E M=ol FH X
sH=0ELs @ 8. sisteEI} 22 AEEel k& EE
TWA: AZHotEE et
STEL: EtAZE =&E5HA|
CEIL: AFEhM
8.2. MHst 3&H e
MX|, 7|, JtA&, eI, B7], 2=Z2fo] 2 &2lstHL &H =E J|FE olste FVIERE &2 #elst
7] 25l LebMel 5| 2| MU B I 7] EXE ALSSHIAI. 2 D0t SE5HK| 22 4%, 58
7] 25 FH|E ALESHAIL.
8.3 7i el & &= (PPE)
=/d= B3
=/tHBe HSE 2|8t HS 7o MEH I A2 EHIte AXE EZE & A, E/oHRe HS5= ot
= FHAIEES OE A:
=M Hu{rt F&E 2oty
nf/& B2
Siet=d 25 & 222
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|3MTM Glass Bubbles S32HS

Shotol| EE7| 77 BREXE BH| 2l

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 )

|

=49 25 g:

Low density fine powder (< 100 microns)

Al AH
] Al 23

A o x| HE U=

pH AE G2

== &/0l= H =

Zc 8/ =7 #c ®H/E - 4 W E =

QIstH . HEH S

Y &5 HEE =
7ty s,

ol = U He|(5H8 HEUZ.

oI5t EE= Fd He(ASH HEE =
7|1 HEE =

A B2 HE =
HIS(YE) 0.1 - 0.6 g/cm3
A oE 0.1 - 0.6 [Ref Std-WATER=1]
Bl e s

&5l =-non-water HWEUS.
n-SEZ/2 ZHiAS HEE=.
Adetst 2T HE =

=2 2= HE =

=8 HME HEES.
UM RIIE HEE =
HME 3|gtM < 0.5 % weight
VOC Less H20 & Exempt Solvents HEHUS.
A AIZ 8=,
Softening point >=600 =

HO[X]: 5 2
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|3MTM Glass Bubbles S32HS

o AFE =St HhSdol sictd oA,

0.2 BHeE obHA
obs 3t

10.4 -\_L[%HOF g =

10.5 maljof & =&
LHX|X| ©F

10.6 &l Al MM=E REHET
23 =4
dibsta ool wsts A9

S FoAMEe BRI HAHE 2Hol os ™= o, olgfel MEE= MM 2 (FM AEA)e GHS EF
oF AX|SIX| g2 = US. 3, FHMES =M FEI} GHS 275 /& HItxl o|ste| gEfo[AHLE, -_r“H
MESR 2st L&F0| 7ISsHK| 2 of, == FHME St ':l'e%’é'—‘?l %4‘3 1|0|E-It HE Mol SM4F
HIl olHER MM 2 (RlM «EY) &5 HE/Es M50 X F 4 59 &0 HI=X| gS
A olo
T M=

HI2E CloleLt FHME0 et 2o 7|E5iM o] EX2 cl39 H J&Es YA

=
5702 XF:‘- 21", MA7|, R=, F&, 50| AAHL, 2ol = 85 €22 5 US.
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|3MTM Glass Bubbles S32HS

ClolE 7k ALt

of d& I gRol=s ZIM=of AKX ot ol 7[R =0 UX| 2™
Q 7

A =AM
- o
ol FE e ot
HE HA SY-HX|/ A2 elS; ATE Al4b>12.5 mg/|
OjAE(4
hr)
ME SA MF A2 @lS; ATE A&t >2,000 - <5,000 mg/kg
Soda Lime Borosilicate Glass (H|A 74} o & LD50 o|&to| & Zolzt F=X™E 5,000 mg/kg
Soda Lime Borosilicate Glass (H|4& 74 M LD50 £X=%| 2,000 - 5,000 mg/kg
Synthetic Amorphous Crystalline-Free Silica | & E7) LD50 > 5,000 mg/kg
Synthetic Amorphous Crystalline-Free Silica SY-HX|/ | HE LC50 > 0.691 mg/|
OAE (4
AlZH)
Synthetic Amorphous Crystalline-Free Silica cE HE LD50 > 5,110 mg/kg
Sulfur Dioxide (Sei2 v{20| XM LHEE) Eel-JtA~ | EHE LC50 1,000 ppm
(4 AlZH)
ATE== A =404 2t x|
DE BAN EE X34
ol§ 3 1y
HE A AEgS | ARV AL BRE fSiM SEX %S
Soda Lime Borosilicate Glass (H|A R4} 27t | 2% A= gls
ot
Synthetic Amorphous Crystalline-Free Silica E7) 523t A= glS
Sulfur Dioxide (ZehA HE0| 7X|H WEH) S4Heol [ HAlN
=5
Mgt & a4t 2E X3Y
ol & 3 i
HE MA ANEUS | AIBIF AL BFRE M SEX 2S
Soda Lime Borosilicate Glass (H|A 74 HME7tel | &8 A= slS
et
Synthetic Amorphous Crystalline-Free Silica =2 =23t X3 S
Sulfur Dioxide (2ehA HE0| WX|H HEH) QlZtm} HAM
=
o &2 3foly
ol g 3 4
HE MA AeS | AR GlAHY ERE fISIM SEX 23S
Soda Lime Borosilicate Glass (H|AfFAH) A= | ARV A 2RE fISIM SEX 2S5
Synthetic Amorphous Crystalline-Free Silica elzta} EREX 2S
S=
Sulfur Dioxide (SeHA v{E0| XM LHEE) AES | AR A BERE fSIM SEX 23
2ozt
0|8 S !t
HE MA A2elS | AIEIF AL ERE fI6iM SR 23

HO[X[: 7 2 16




|3MTM Glass Bubbles S32HS

Soda Lime Borosilicate Glass (H|AfFAH) AERS | AB7F AL 2RE RIS SEX 25
Synthetic Amorphous Crystalline-Free Silica AzeS | AR GAH 2ERE fIsiM SEX 23S
Sulfur Dioxide (22 B{E0| XM LHEE) ANEUS | ABI fAHLE BRE S SEX 235
S&7| ooy
ol g E3 14
HE HA ANEARS | A=2I GAL BRE Q6 S2X 23S
Soda Lime Borosilicate Glass (H|MfAH) AERS | ARV A 2RE fISIM SEX 28
Synthetic Amorphous Crystalline-Free Silica AEelS | AR flAHY ERE QIS SEX 22
Sulfur Dioxide (22 B{E0| XM HEE) ANEUS | A= AL BRE EIM SEX 25
MAME Ho[|lAM
ol§ FE at
ME A ANEURS | A=I GALE BRE 6 SEX 25
Soda Lime Borosilicate Glass (H|A R4} AE2eS | AR flAHY 2RE fl6iM SR 23
Synthetic Amorphous Crystalline-Free Silica In Vitro | #o|e/d ofH
Sulfur Dioxide (SeHA H{E0| XM HrEg) In Vitro | 283l Ayt lx|ot, O HolEe= &7/
£ flsll E&35HX| gt
Sulfur Dioxide (2ehA H{S0| 7WX|H HEH) In vivo | 283l Aoyt Ux|gt, O HolEH= &F
£ flslil 5&38X| gt
drobM
o|l& FE z ot
HE A AAEels | A= ANEIF gAY 2RE R EEX 23
Soda Lime Borosilicate Glass (H|A 74 AEgsS | AR A27F AL 2/RE 2l S22 &S
=
Synthetic Amorphous Crystalline-Free Silica E5st oA S2dxel ZIt AKX, O Hlole= 2FE
=X gk 2l E&5HA 2ot
Sulfur Dioxide (2ehA HE0| WX|H LHEH) =< olztn} SEHel Aoyt JAX|2H, I HolEHe EFE
S8 2l E&5HA 2t
RN
A4l arM § o)
ol & FE at 5 Al 3} E ME
ME ©= 2RSS | A2V AL B2FE fl6iM S22 | KRS | AESS T35 =
x| s
Soda Lime Borosilicate Glass (H|M AZS | A2 AL BFE 2l F2 | KRS | AESS A==
F4H) x| s
Synthetic Amorphous Crystalline- HF tZio| MAlof| oist 2771 Clolgf | AHE NOAEL 509 1 MicH
Free Silica 7t S mg/kg/day
Synthetic Amorphous Crystal | ine- e 7ol MAlo| st E&/7F dolg | HE NOAEL 497 1 Mich
Free Silica 7t s mg/kg/day
Synthetic Amorphous Crystalline- e Mo st & Clole7t els HE NOAEL 1,350 AR LR
Free Silica mg/kg/day of
Sulfur Dioxide (2 H{E0| WX ¢ etziol MAlof| st 2F/7} HlolEl | OffA NOAEL 30 2 Mith
M atEE) 7 S ppm
Sulfur Dioxide (ZehA H{E0| X =d 7ol MAlo| st 2&/7F dlolg] | ofeA NOAEL 30 2 MicH
M eEE) 7t els ppm
Sulfur Dioxide (ZehA 0| X =¢ ghdof chst 27 dlolE{7} |lS oIzt NOAEL Xt=Z
M gtEE) NS environment
al exposure
Ho|X|: 8 2
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|3MTM Glass Bubbles S32HS

AL O

T

ol & FE z at

HE MA A=zes | A=l A27b AL 2R/RE 2l SE2A 2S5
Soda Lime Borosilicate Glass (H|A R4} xzels | Ai=zal A=t AL 2R/RE 2l SER ZS
Synthetic Amorphous Crystalline-Free Silica Azes | A= A2It L B RE felM EEX 23S
Sulfur Dioxide (A H{S0| 7K &g ANEAURS | A=l ANEIF GlAY 2FE R F2X £S
B 2SES Pl R-d

EY BN 5M8-138 &

o|l& FE EHZI| 51} @t 5 A8 Aot & 3=
HE ™A AzeE | AEUS A2IF AL BRE flsiM | Xi=8l INE=R7E=s 0

S %S =

Soda Lime Borosilicate | AIRGS | ARG S A=27b AL 2/ E @i | XAtES NI=RE= 0

Glass (H|A 74 SEX %= =

Synthetic Amorphous AzelE | AEUS AzIF glALE 27 E el | RIES INI=R% =1 0
Crystalline-Free SE2X 2= =

Silica

Sulfur Dioxide (22 | & SE7IA oo a2 doZ olzk NOAEL 0.25 ARAS
HE0| WX|H LHEH) ppm

S BN |sMH-HIELE

ol & FE ENE7 |53} 3 S AlgZ 3l & K
HE HA RS | MRS Az27F glAL 2R E f6iM | RIS RS 0

SEX %S =

Soda Lime RS | A=SS AEIE siAL 2RE Rl | Ri=sl NEARS 0
Borosilicate Glass S22 2= =

(| 74

Synthetic Amorphous =4 SEIIA | H EREX 2S lbd NOAEL At2 | Xt2el=2%t
Crystalline-Free e re= q =E
Silica

Sulfur Dioxide (i =l SEIIA s PR = HE LOAEL 10 21 &=

A& HEO| MXH HE ppm

=)

g0l By

NE ot

ME ™A A2IF giAL 2R E 2 SEX 2SS

Soda Lime Borosilicate Glass (H|4&fF4H) =Tt AL B2/ E /siAM 52X 2S5
Synthetic Amorphous Crystalline-Free Silica AzIt AL EFE M SEX 23

Sulfur Dioxide (22 0| XM LHEE) AEIF glAL 2RE 26 S8R 23S
FIl SEMHHEI} es5tH & SAANMEAXE(MSDS) AHHo[X|o U FTLLE MEHSZE HESIAIL

— = — od=s

12. 4ol o|x|= H&

=3 FHEEe BRI NFE 2o0l o5 A 1, okl W MM 2 (RAY Y o BR
o} AX|SIX| k2 5 US. 2Fo ufz2l MM 2 (FllM /M)A SR ZFe #HE FIHEel HHE
= HZ Jtse. =3, FHMREL #HO o|X= 2 GHS E=FE ¢st o le o|ste| sho|AHL, 74
HqEo =2 Qlst =&0| 7IssHX| 2 mf, £ FMHHE oLt SR =4 ol = HE MAe =AM

HO[X]: 9 o 16



[34™ Glass Bubbles S32HS |

BIt ofHEE MM 2 (FlA EM) 5o FE/E= 450 I =& 34 9 7o EHFHX| gs
A ol
T M7\

12.1 MEjSAM

AN

24 24 Sy
SMM0 2N 40| YS(0HS 27 7IF)

e = ("M
GHS /ol olsf =0l Tt =MUS
M= 71 A Efel s HAE &8 Al gl Azt
HE MA INI=RE= A=2oF lALE (Kt=EQlS A=zels A=zels
=55 flaliM
SEX %23
M=z Cas # 771 A Efel E HAE 38 |AEZ3
Soda Lime 65997-17-3 |RIE QS A=27F glA  |(Rt=zels =8 s NI E=
Borosil icate L ERE 2
Glass (H]|A M SR
o) A=
Sul fur 7446-09-5 ol 2fo| A 96 AlZH LC50 26.2 mg/|
Dioxide (2
2l A B{E0|
WX|H SE
=)
Sul fur 7446-09-5 =H= A H 48 A[ZH EC50 1.94 mg/|
Dioxide (2
2Bl A B{E0|
WRH =
=)
Synthetic 7631-86-9 =SS PN AH 3 AlZH EC50 >1,000 mg/ |
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 =x5F = 72 A2t ErC50 >173.1 mg/|
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 =x5F Ay 72 A2t NOEC 173.1 mg/ |
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 X178 &0 (AE 96 AlZF LC50 >1,000 mg/ |
Amorphous
Crystalline-
Free Silica
Synthetic 7631-86-9 Redworm = 56 & NOEC 100,000 mg/kg (Dry
Amor phous Weight)

HO[X|: 10 2] 16



|3MTM Glass Bubbles S32HS

Crystalline-
Free Silica
Synthetic 7631-86-9 MM ME A H 96 AlZF EC50 8,500 mg/kg (Dry
Amor phous Weight)
Crystalline-
Free Silica
Synthetic 7631-86-9 =HE = 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 2 2N
M= CAS No. HAE EtQ |X|Z7(2H oAt Hial Al 3} gHH
HME A None Az7E A |[K=EBlS A=2QS A=els NI e
L 2FRE 2
MM ZSEX
=]
Soda Lime 65997-17-3 Data not Azeles AIZels N/A Azele
Borosilicate availbl-
Glass (H|A insufficient
A
Sulfur 7446-09-5 =HE INE=A = HEs5H 2zt 6.4 hours (t [RE=Z8lS
Dioxide (2 Photolysis 71 (&718) [1/2)
A H{E0]
MX|H eHE
=)
Synthetic 7631-86-9 Data not AN=ZRS A=zos N/A AZQS
Amorphous availbl-
Crystalline- insufficient
Free Silica
12.3. 8& SFH(s57I54d)
M=z CAS No. HAE Efg| |X[Z7(2t oAt dial AlgdZ gHH
HEZ A None AIZ2oF A (RtERRlS ARSlS A=os AR/lS
Lt 2FE 4
M BSEX|
2=
Soda Lime 65997-17-3 |AI27} §lAH |KI=EglS NI E= N/A NI E=
Borosilicate L EFE <
Glass (H|M A SEX

HOlX|: 11 2| 16



|3MTM Glass Bubbles S32HS

T4 %S

Sul fur 7446-09-5 A=27F A | AERlS A=es N/A ARRlS

Dioxide (2 L 2FE <

i A B{ 20| Ao SEX

WA H wh= =

=)

Synthetic 7631-86-9 A=27F A | RERlS A=QS N/A AEgle

Amorphous L 2FE <

Crystal line- A S2X|

Free Silica =

12,4, E OIEM

AI2els. AMISH Alete M = Al 22|5HAL.

12.5. 7|Et &5l H&t

=2 CAS No. EE Ui JtsM X+ 23 7S

ME M NS A27F glALE 2RE |RAI=2IF AL 2/ E 2I5HA
M SEX 2ZS SE2X LS

Soda Lime Borosilicate [65997-17-3 Az7F AL 2FE K27 AL 27 E fl6liAM

Glass (H|M74H) 2ok SR 23S SEX 235

Sulfur Dioxide (ZeHA |7446-09-5 Az AL BER/RE A27F AL 2RE /el

H=0| XM YEF) 2l EEX 2ZS SEX %S

Synthetic Amorphous 7631-86-9 Az7F AL 2FE  |AE2TF AL 2 R/RE 26l

Crystalline-Free MM S2X 2S5 SEX 23S

Silica

13. HZ[A| FL|AlE

13.1. HZ7| &g
H7|= 2 g wet WE=/8715 HIIsHAL

13. 2. HI|Al FolAtg

H7| Mol MEet 2FE 2elshy| flof ZE 2 T2t e =g A, 7t ML ZIAMo HIYIE
2 Il A, HES YIS "ol o Feol=HX pUe 29 2t st - (A EE Aol wat
=R 2= st /2EE/T M=) 2 ChRY] flol AFEE Bl E7|= /EHTI2EM D=0 2
20 CROIMA H 7| = 0{Xof Btrt.

14. 1 2873
UN H3: ol el
W mwaoﬂ: et e,
oMol BN SZ (IM): T s
SollMel SN SZ (IATA): Y S
37I(i’é) SZ: Y s,
MYHSE: ST 8l
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:Synthetic Amorphous Crystalline-Free Silica(7631-86-9), Sulfur Dioxide (2
) (7446-09-5)
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3M test data

ACGIH(Amer ican Conference of Governmental Industrial Hygienists)
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 Por tal

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)

Summar ies and Evaluations

ICSCs (International Chemical Safety Cards)

IPCS INCHEM (International Programme on Chemical Safety)

IRIS (Integrated Risk Information System)

IUCLID (International Uniform Chemical Information Database)
Monographs and Evaluations

oM 2 743 THKOSHA)

=g atd skl ststE 2 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
=22 At test data 2! 27/

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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