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[3W™ Glass Bubbles, Type VS

=2 o 2 24 X} & (MSDS)

MZEPM, 2026, 3M Company. HHA &®. 2 SHCHHMEZAXZ(MSDS)= M HESl HEst AH82 92 SHoR
Cleot 22 Mg 51 SAF 2/52 o220t 588, (1) 2 SHANEHNE i 245 2= 3
AMX MEH So|7t glol= #Zglol & Ji2 sizElojof & (2) SAME F= dE20| ME

A 0IS2 7| 2Bt SO HjEEAME oif

07-2356-9
e 2026/01/12

HE HS 4.01
CHA & : 2025/12/08

2 SEMEAXIZ(MSDS) £ Attt B AR o w2t MRS,

MSDS BHS : &AM E A M110xol| wE SHEHMEAXZL| 24 3! HE ML of4

1. SHEtH| E 1k 3| Alofl 3k 2

1.1. M=ZY
3M™ Glass Bubbles, Type VS

1.2. MZ2 A1 8ot ALE4e| A&t

HE AE
Light-weight filler

1.3. 324 &

SAMY: Stma|

T4 ME5EA SSET SAILHHZ 82 (F)07321
M3} 82-2-3771-4114

F AOIE www . 3m. com/kr

2XsHS 82-80-033-4114
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[3W™ Glass Bubbles, Type VS
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[3W™ Glass Bubbles, Type VS

5.1. MES (Y S ~siH
ol 2xe EX|

5.2. 3i5t2d &2 EREERFE d7]c §Y wolld (o, A2A LY Fi=H)
o M Zoll LHASHX| b5
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[3W™ Glass Bubbles, Type VS

A E5HA
3T FHMES WA I RFHol= ZIA =0 UAX|TE ofe Zoll Z|MEX ¢S ME2 O =Zof s
LEV|Z0| gles A
sEEEY CASHS EE|7|&t E=0|F =71 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|ACGIH TWA(respirable
poorly soluble) not particles):3 mg/m3
otherwise specified,
respirable particles
Sulfur Dioxide (ZeiA H{E [7446-09-5 |[ACGIH STEL:0.25 ppm A4: Not class. as
o X|H H+EE) human carcin
Sulfur Dioxide (2eHA B = |7446-09-5 |St=0ELs TWA(8 hours):2
of XM gw&EF) 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 AlZ+) : 10 mg/m3
Crystalline-Free Silica
ACGIH @ o|=4td 2l d3(9
AIHA @ 0|2 Ak 944 3t3]
CMRG : =tat=Z M=ol FH Xz
St=0ELs : ¢t=. stetEZa S22y ke & BF
TWA: AIZE7tE5" A4t
STEL: EHAZH = ESHA
CEIL: AbshM
8.2. MHst 3N e
MXl, AA7|, 7tA, Ui, B7|, 2=Z2fo] 2 &ElstHL &H =E J|FE olste SVIERE &2 nelst
7| 25l LEkdel 5|4 SU|MH| = I H|7| EX[E AISSHIAR. THY EY|7F FESHK| 22 8%, 25
7] 25 FH|E ALSSHAIR
8.3 7i el & &= (PPE)
=/d2 B
=/otHEe ESE 2|5t ESFe ME 3 AIBE2 ool 2o EUZ & A, E/otHREe ES &=
= FHAIEESE OE A:
ZM Hu{rt F&E 2oty
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[3W™ Glass Bubbles, Type VS

None required.
S$EI7\RS:

olokol| SE7|77F LWREXIE AMSH| el & "ol Zee £ Uct ek $57|F7F Zesict
| YFEM SF7|FE MBS, =&2gJte| AIE viEe2 FQ k&2
o
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m
o
I
HI
m
rx
12
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9.1. 7[=x¢l Ea|5stx SMol st HE

2| (S| & AEl) b

=3 2[5 ¥Ef: Fine Powder <200 microns
A 5] Al

Hf AH 23

A oA %] HE =

pH HEUS

== /o= 3§ A}E 22

=zt 8/ =7 #= H/Ec HY HEUS.

olstA et els

Y £ HEE =

7t A =S e=2

el == FH H|(s515H HEE=.

oI5t EE= Ed H(AHSH HEE =

37| HEUS.
AEI|EE HEES.
HIS(EE) 0.32 - 0.38 g/cm3
Al 2 0.32 - 0.38 [Ref Std-WATER=1]
Bl e 9s

&3l E-non-water HEUS.
n-SE2/E8 oA =
Atdwrsl 22 HEHUZ.

=2 2= HEES.

=8 HME HEUS.

UM 771 HEE =

HME 33N < 0.5 % weight
VOC Less H20 & Exempt Solvents HEUS.

=Xt A2 8=,
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[3™ Glass Bubbles, Type VS |

|Softening point |>=6OO =
[RIxF §M R |
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o AE =St Bhsdo| sictn ofA4H .

10.4 msijof & =
LHX|X| LS
10.5 m{afiof & =&
%"E‘;{X|I| olo

LS 0O

3
m
Ml

.6 2ol Al MMEE=
|

S8 FMHMEe ERII HHS 2Holl 2ls] n™E o, otefel HE= MM 2 (RSHAM M) GHS &F
oF AX[SIX| kg = US. £, FHMES M FEI} GHS 275 /A& Yt o|ste| gfo[AHL, +4o
HECE Qs =&0| JIs3HA| 22 o, Ec FAHME Si SR =S4 HolHs HE MAe S4F
HIl ofHEZ MM 2 (RllM &) g5 MELM/EE M50 & & I 59 720 HHH=X &4S
A oOlo
T AT

EIAE oioleLt &0l cist Y20 7|=siM o] 2EF2 i3 7d ggsS LddAld

o= [[H
=HH = .
SEZIE A= 7™, MM, RE, F&, =0 AL, 2ok 5o 5= L2 5 US.

5o &S o

=2 M2l O F X5 HoY, 85, 7HEHE5T EHo| HEE = US.

ol Eoizkg u

galxel £ AT 85, wa, =2, 22 a40| Letd & S,

M3
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[3W™ Glass Bubbles, Type VS

Z|™M = of AX[ZE o2l Ol Z|A = of UAX|[ F2W™, Hlo[E{7t S

M =AM
- o
ol ZE = &t
HE A Se-Hx|/ Az @lS; ATE Al4>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=5& =M 0of A%
D8 BAM EE R34
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 (ZeiA B 0| MX|H HEFH) S4Hol [ HAly
=5
Alst &= &A EE XIEAM
olg 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
S=
& 1oy
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
2ozt
KE | & | &

HO[X[: 7 2 16



[3W™ Glass Bubbles, Type VS

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

Ho[X]: 8 2
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[3W™ Glass Bubbles, Type VS

| al exposure

AL O

TTr

NE 4

HE HA 28 X2t SEX %S
Soda Lime Borosilicate Glass (H| 28l A= 7t =FE SE2X %S
Synthetic Amorphous Crystalline-Free Silica %R = =FE SERX %5
Sulfur Dioxide (22 B{E0| MX|H YEH) % N =FE S22 %S
EHZI| 52}

S EXFI| M-

0|8 3 &= ¥ E
HE A 275 Q&M | X 0

Soda Lime Borosilicate =78 2 | Xt 0

Glass (Hl 74 =

Synthetic Amorphous =FE fshM | & 0
Crystalline-Free =

Silica

Sulfur Dioxide (S e 2l rzele
HE0| MX|H WEE)

Ed XA |(EM-4t

o|l& = E =
HME XA 255 flsiM | & 0

Soda Lime 4 2FE fsiA | AH 0
Borosilicate Glass fia= =

(| M 74

Synthetic Amorphous fla=s ol A=zl ==t
Crystalline-Free g E
Silica

Sulfur Dioxide (2eH fela=s HE 21

A HEO| WX|H wE

=)
gol Rl

B a

ME M AEIF gL 2RE SEX 2AS

Soda Lime Borosilicate Glass (H|A R4} AzIt glAL BERE SEX %S
Synthetic Amorphous Crystalline-Free Silica AzIt AL BERE SEX %=
Sulfur Dioxide (22 v{g0| XM &&E AzIt AL ERE S2X 2=
FIt SMYEII 225t MEZHAXEZ(MSDS) ABIO[X|ol U FTALE MIHSZ HAEZISIAIR

Holl olsh FEE m, ofahel
mha 44 2
sziol o|x|

i 2(Ed)

{H= M

o

%
M|
olAMe 2o
<

2 GHS 2RE #I&
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[3W™ Glass Bubbles, Type VS

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, Type VS

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, Type VS

Glass (HIA iAo ZEX|

o) =

Sul fur 7446-09-5 A=z7F glA |RRRlS IR = N/A INI=R =
Dioxide (2 L EFE ¢

i & B 20| M SEX

WRH = =S

=)

Synthetic 7631-86-9 A=27F glAH | RERlS A=zeS N/A ARQS
Amor phous L 2#FE <

Crystal line- SifAl SEX|

Free Silica =)

12.4. E 0o|SM
A2elS. AAMISH AE2 H =A| 225HA 2.

12.5. 7|E} &3l &t

A= CAS No. EE utd JtsM X+ 2ct3) JlsN

HZ A 5= A=z7t glAL BERE [KIRI)F AL B RE fl6iA
M SEX LS SEX 25

Soda Lime Borosilicate [65997-17-3 AZ2oF glALE 2R/RE  |RH=I) siAL EFRE I8

Glass (HIAM 74 M SEX LS SEX %S

Sulfur Dioxide (22l |7446-09-5 AIZ2oF AL BRE |AH=RIt AL ER/RE <I5HA

HE0| 7X|H HEH) M SEX LS SEX 2=

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

Crystalline-Free 2ol SR 23S SEX %=

Silica

13. 7N FolAre

13.1. H7| 2y
H7|& 2 Hado| w2t WEs/87|5 H Y|

13. 2. HI|Al FolArtg
S7tEl MHHI|A Lol HIIES HYIYE A MES uls o2 Bl FIF AR o ALE0| ERSEITt,

O AN L F—~
14, 250 Test dE
14, 1 2H T3
UN H3: s gle
UN MYMEE: i gls.

SaoMe HEM S2 (IM0): Y 81
oMo HAM S2 (IATA): Y 42
27|(=3) 52 Y 91s.
HUHER: et gl

="
ALEAIE 2& EE 25 Ul 2

r
Y
=°|I='
ne
Mk
9]
N
30
N
T
3}
ko
ro
m
NE
ro
o
ra
=
-1
%
o
0
Ijo
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[3W™ Glass Bubbles, Type VS

15. X s

15.1. kM, HZ, &4 7/ 23 == 28E Solsel S5

224 elusal Mo

Ol M2 TSCA Ol ofsi Fel & eHFOIS, TSCA UM E2] &% R20lM HeIBUCH ANE Mg
sh2 el ol 2ol 3Al2

ol &2 FI1IEOID4 °F=? stst=d ol E2|of stetEd ol , Mdetd EAHAM MelE.
AtMgt Atete et=AME2[Aol| Z2SHAIL.

(==, .
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At A S YU AS A Synthetlc Amorphous Crystalline-Free Silica(7631-86-9), Sulfur Dioxide (e
HEo0| X eEE) (7446-09-5)

S+t AH=2Z :Synthetic Amorphous Crystalline-Free Silica(7631-86-9)

T Z7|&=MH™ &2 :Synthetic Amorphous Crystalline-Free Silica(7631-86-9), Sulfur Dioxide (ZeiA BHE
o] 7|X|H dr=F) (7446 09-5)

SHE A (PSM) M ZE cHab=ZF:Sulfur Dioxide (ZelA H{S0| MX|H LEF) (7446-09-5)
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16.1. At=22| &X

- 3M test data

- ACGIH(Amer ican Conference of Governmental Industrial Hygienists)
- AIHA (American Industrial Hygiene Association)
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- ASTDR (Agency for Toxic Substances and Disease Registry)

- CCOHS (Canadian Centre for Occupational Health and Safety)

- ChemlIDplus (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

- oM H A ZEHKOSHA)

- IElatdntstel EtE R H EAIAR(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
- 35X} test data & EF

- 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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