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[3M™ Glass Bubbles iM16K-N

£ 2 ot H 4 XL & (MSDS)

X ZHAH 2020, 3M Company.
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[3M™ Glass Bubbles iM16K-N

=3 =A
UHX|X| &S HAS
5.3. B8 ZFlQt Al &3 EE5F A ofw=xEx|
SN rot22|st EEHS HS EX= QS Ho=Z ofA=ICH,

3. |
siEels. Aetet 7ol olsf 50| sela 2H 7o 48 A, HFR=E M. EI|E LHE
A FHE S2EHE o g2l HolSYol wel XNEHZ| 22 HI|sHAIL

o O
7.1, HHF =R
A Z0|LE HEZELRE AE Jts. 238 - & - 7t2 - 0|2E - 37| - 2Zol2f & IS 2. of A
F2 AFEE Moll= HALE, DIA[ALE S| O 2. FHg Folc e FE X5 e

L3
3% FMMES HE A ERIFOE JIM=0 AKX, ot zmoll V[ X 22 ME2 3 SZol gk A
o

LEI|IEO| e AY.
sEEAY FtA HS |7[& LEIE FII MY
GLASS FILAMENTS 65997-17-3| 8+=0ELs TWA(as fiber)(8A
ZF) :10mg/m3; TWA(as
dust) (8AIZF) :5mg/m3
Soda Lime Borosilicate 65997-17-3|Manufacturer |TWA(as non fibrous, &
Glass determined |7+SBH) (8Al
Z2}) :10mg/m3; TWA(as non
fibrous, S0[|0FAl )(8A|
Z4) :5mg/m3
Phosphoric Acid 7664-38-2 |ACGIH TWA:1 mg/m3;STEL:3 mg/m3
Phosphoric Acid 7664-38-2 | et=0ELs TWA(8 hours) :1
mg/m3;STEL(15 minutes) :3
mg/m3

ACGIH : O|=&teie|d 3|9
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AIHA © 0] 2 Abolel 4 5ts]

OWRG : &tet2a M zeidlel 3 X%
SHR0ELs : 3HE. sfsteAn 2ald YEE
TA: AlZE7HEE B3t

STEL: BHAIZH &3k

CEIL: &tghd

8.2. MHst 3&A i

oiX|, 7], 7tA, o, B7|, 2=Zzo] 52 H2lSHHL HH &= J|F ol5te FIIERE E2 2l
7] flsl LEMol 3o S| MY| = I Hi7| HXE AFSSIAIL. THY ST SE5HK| 22 E%, &
7] E5 FH|E AIESIAL.
8.3 7H 2l ¥ &1 (PPE)
F/d=Z2 ES
S/otiBol HSE 5 HE o MEH 4l A2 LZEHHJto| HIE EZ & . E/otHEe H5=
S FHAEES UE A
EMH A7l F&E Hotd
& HS
LEHIIADE HI"go 2 I8 MEE w@X|57| /st iYXYo EFo w2l SE L HSFE ME
MM ABSHIAR2. =& F=F, SHE2 E= 2822 85, AU R, =&7|7F 33 2Eet 2 =2lA
A Y J|EI A2 ZHES ZHE MHSIAL. M5l SHIE 24D ES55S MEISHT| @sto 20|
LI H5 5 XAl 22|5HA 2.
FME MzZte| ME - =
LIEEOR
MA BS
el S
S8 |ES:
SEZ7F EHRet 2% E2HIIE Soll 23T = AS. 5771 2R Ao MM & 2 ZEOH
(Full Respiratory Protection Program)2| YEEOZ SEIIE A2E = AS. EY &2 M5 <56k
&Yoo ZoE EUZE 587 SR(EIY)E2 ME” & = US
HHHS o= MHE gbxl oja3
EM XM2g 2t HMetMo| st 222 S 52T MZEAIRE Ao5HAIL.

= = =
9. =ClZEy EM
9.1. 7|&&¢l Se|5tsy SMo st M5

2|z S| X AEl) A

Ed Sy He]: Fine Powder <200 microns

Al White

& Al 2%

HAY A% HEHZ.

pH HEHUZ.

== H/o= H AE H2.
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[3M™ Glass Bubbles iM16K-N

Zc ®/ =7 Be ®/E = WA HEHZ.
Qlsty . St U=
e £ HEUZ.
elstM (A, Z[) =REHX 2S
elst = EY He(s5HEH HE =
olst E= EY H(AHSH HEHZ.
37| WEHUZ.
37| 4= HEHUZ.
HIS(YE) 0.1 - 0.6 g/cm3
At 2 0.1 - 0.6 [Ref Std-WATER=1]
B = e e
&3l E-non-water HE =
n-SEt2/E2 BulA S NE U=,
AoAetst 2 N B =
=5 2k HE =,
HE: HEE=.
=AtE HEGHZ.
e RIIE HEHZ.
HME 2|g2by <=0.5 % weight
Softening point >=600 =
VOC Less H20 & Exempt Solvents HE =,

10. P M A HISM

10.1 HrSA

of 222 & AL =Zstol gr3Mo| lct oA H .

0.2 &t&& ofy M

ord et

10.3 3 €39l JtsM

e EolHsts WMSHX| &S

10.4 m@|sfjof & =Z

L XX 25

10.5 T[slof & =&

L= PNPN R Te=

10.6 =3 A MMEE= RISE

=2 =

>

FE o, ofefe HE
=

2 st 23

M|
Al

HO[X]: 5 2

= AM 2l /g M)e| GHS 7
HHEJ} GHS 2FE fIst g71x| o|5te| &=o|AHL, #+A
2o =M HolEl= HE MAe SMHH
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[3M™ Glass Bubbles iM16K-N

HIl ofHEE MM 2 (FalM EA) e=9 FEdELS 450 I & B4 S| 70 ALK A2
A o|c>
T AM=.

111 =& Il 42 2 SM oo st M
E3Y

EIAE oioleLt &0l cist Y20 7|=3iM o] 222 i3 71Z &S ddAd

iolﬂg [[H
=HH =
SE7IT A 71E, M7, 2, T8, Bo| 4L, 29 2o £52 YU £ UL

2ol HEAHS o :
BT MENZ: FL @, BB, JjiE o Azt e § oo gelme
2253 Yol Lietg 5

=0 E0iZE

golxel £ A= S5, @4, £8, 249 40| Lt £ US.

HFH:
AZIH RAflE = U HEE K= 55, /IET, 7HE, LELL MAL ZA0| LIEIE = US.

=4 oolg]

3l FHMEe Hal A RIS Z|M=0of AUAKX|ZE ot Eoll Z|ZH =0 UX| 2™, ol 7t |
=7 E ¢let 2 HlolHIt ele AY.
=AM EA-I
ol ZE z &t
HE M Ao F Azl A2 135 ATE A 442,000 - 5,000 mg/kg
Soda Lime Borosilicate Glass =S PNE=R78 LD50 o|&to| & Ziolz2t FHME 5,000 mgke
Soda Lime Borosilicate Glass Mz A=z el LD50 =& X[ 2,000 - 5,000 mg/kg
Synthetic Amorphous Crystalline-Free Silica & E7) LD50 > 5,000 mg/kg
Synthetic Amorphous Crystalline-Free Silica S-HR) | HE LC50>0.691 mg/l
o|AE (4
A1Zh
Synthetic Amorphous Crystalline-Free Silica SRS HE LD50 > 5,110 mg/kg
Phosphoric Acid = E7)| LD50 2,740 mg/kg
Phosphoric Acid SE= HE LD50 1,530 mg/kg
ATE=2d 540 x|
DR HAM EE X34
ol& 5 o
HE O NS | XABI}E AL ERE flSiM ZEX 22
Soda Lime Borosilicate Glass HME7HY | 32E A= (s
gt
Synthetic Amorphous Crystalline-Free Silica = =23 A= S
Phosphoric Acid E7)| HALM
Mgt 24 EE RSY
[ ol | & | %

HO|Xl: 6 2 11



[3M™ Glass Bubbles iM16K-N

HE SA ANEUS | A= AL BERE M SEX %S
Soda Lime Borosilicate Glass HMEte] | 2% A= gls
oict
Synthetic Amorphous Crystalline-Free Silica = =235 X3 8lS
Phosphoric Acid SAalEel | 2AlY
=5
o2 zmoly
ol& z #
HE S AEeS | ARV A 2RE RIS SEX 28
Soda Lime Borosilicate Glass AT | AR A BERE fl6iM SEX 23
Synthetic Amorphous Crystalline-Free Silica QlZtn} ==X %S
S=
o
Phosphoric Acid oIzt = FEXA 2Z
ez
= 5 o
HE SA ANEURS | ABIE fAHLE BRRE S SEX &g
Soda Lime Borosilicate Glass MRS | AR AL 2RE fI6iM SEX 25
Synthetic Amorphous Crystalline-Free Silica ANEURS | ABI fAHLE BRE QSiIM SEX s
Phosphoric Acid AERS | ARV AL 2RE RIS SEX 25
57| 7oy
olE z #
HEZ HA AERS | ARV A BERE /IS SEX 23
Soda Lime Borosilicate Glass AE2elS | KR A 2RE flsiM SR 23
Synthetic Amorphous Crystalline-Free Silica AR e | RAIBIE GHLE BERE QM SEX| 242
Phosphoric Acid ANEUS | A= fALE ERE QS SEX s
MAMZ o[l M
ol& FE w
HE O A= | ARV A 2RE fIsiM SEX 22
Soda Lime Borosilicate Glass In Vitro 2HX™ol Aot JAX|2 O Ho|HE 2FE
28l Z&s5HA| 4ot
Synthetic Amorphous Crystalline-Free Silica In Vitro Ho|2AM ol
Phosphoric Acid In Vitro B{o| M o}
et
ol & FE 5 at
HE A =S | AR ANEIE ALY EFRE fSIM SERX 2SS
=
Soda Lime Borosilicate Glass sl Clofst 2AdX™ol Aoyt JAX|TH T HolEH= EFE
==5 2l S&5HA 2ot
Synthetic Amorphous Crystalline-Free Silica E8st opfA 28Xl Zuprt JAX|TH T Ho|EH= 2FE
=X gk 28l Z25HA 2ot
o
=
Phosphoric Acid RS | AR AEIE AL ERE fIIM FEX %S
=
INEYS

HOo|X|: 7 9 11
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ol§ FE 18 5 Al gy
HE O AES | A2 )AL BRE fI6iM SE | AES | MBS INE=R57 8=
x| gts
Soda Lime Borosilicate Glass AEgle | A2} QAL 25 E Qe £22 | RIEgS | RIEgS NE=2%
* =
Synthetic Amorphous Crystalline-Free PSES ot7io| MAlo| et EFJF Moy | &HE NOAEL 509 1 AMcH
Silica It gle mg/kg/day
Synthetic Amorphous Crystalline-Free Mx £=740| MAlo| offst &7} do|E HE NOAEL 497 1 AMcH
Silica Il gle mg/kg/day
Synthetic Amorphous Crystalline-Free M7 ghMof cHgt 2&F dIolE7} els HE NOAEL 7| BHekA
Silica 1,350 o}
mg/kg/day
Phosphoric Acid S ot7io| MAlof| st 771 ool | AHE NOAEL 750 | 2 A|cH
7t = mg/kg/day
Phosphoric Acid e L7119 MAlo| st 277t Hlo|g HE NOAEL 750 2 M|CH
7t els mg/kg/day
Phosphoric Acid Sk gtMof cist 25 dlolE 7} gl HE NOAEL 750 2 MIcH
mg/kg/day
=7
oIE 2E z &
HE oA A=eS | A=l A2t AL 2RE QoM FEX 23
o
Soda Lime Borosilicate Glass Azels | Al2sl X2t gAHLE BERE oA SE% 242
=
Synthetic Amorphous Crystalline-Free Silica Azels | Ak=el A2 AL 2RE flsiM SEX 2S5
=
Phosphoric Acid ANEURS | A= AEIE AL ERE fIiM FEX %S
=
BEXHI| 5D
S8 BHFI| 5413 =&
ol§ FE EHFI|aD at 5 AlEd 3 £ 3
HE O MRS | AERBUS A2I AL BRE QM | Xi=8l A=elS 0
SeA %= =
Soda Lime Borosilicate MRS | AE'S AEZE AL EFE fSiM | =R IR e= 0
Glass SEx S 2
Synthetic Amorphous ANEUS | AES AEIE AL E2RE fISiM | XEB NEARS 0
Crystalline-Free Silica Z5x o= =2
Phosphoric Acid =< s A= SEAel Anpot AX|E O oIzt NOAEL A | A2 SZ
Holef= 2FE flsll &&s3t 2 3. o =E
x| gt
=y EHE|SH-uECE
ol& FE HFHAI| a1 ak 5 Algdzt E FE
HE O A=2SS | AEUS AEIE AL 2R/RE flsiAM | AE=E 8l A=l S 0
S %3 =
Soda Lime Borosilicate ¢ SEIIA BE2qx %2 o| 7t NOAEL X} Azgle
Glass = s o =E
Synthetic Amorphous =¢ SEIA | AHE | 2FR=HA &5 oIzt NOAEL At | AE2GS
Crystalline-Free Silica 2 g9le. o L&
Phosphoric Acid Azels | AES AZIE AL 2RE flsliAM | AE=8l NEAS 0
SEX %S =
g0l o4
e &t
HE MA AEIF AL ERE fISIM S8R 2SS

| o|X|: 8



[3M™ Glass Bubbles iM16K-N

Soda Lime Borosilicate Glass AZ27F AL 275 QM S2x 22
Synthetic Amorphous Crystalline-Free Silica XNEI AL BRE RIS BER 2SS
Phosphoric Acid AZ7F AL 2R/RE flSiM SEX S
F7I SMEET HREH 2 EHMHEAXIZEMSDS) AEO|X[of U= FoL MSHHSE Hd=2t6HA|2
= - — =
12. &dol o|x[= A&
Holl ol AE o, olgie] MEE HM 2 (Folild fIEd)el GHS &7/

—Z1
—
SHX| e = M%. ’goﬂ w2t MM 2 (7 3Hé> A H)lMe 2R ZF2} 2EE FIHel HE
| 8ol o|x& &2 GHS =75 98t HIIx| o|ste| &ZFHo|AHL, 74
2 W, £ THHE st trd=Eo 54 HolHE ME HAM2 S4F
2(Felld fIEY) g=o MEEE MY H FE J4 5o 720l X YS

M= w71 A Ete = HAE B8 Al &2}
HEZ A AEeS AEIE AL 2R/ A= S xzels AEeS
g 2AshM H2
i
e Cas # 714 Efg! =& HAE S8 [AMEdn
Soda Lime Borosilicate [65997-17-3 =x=2 AlE 72 A|ZH 2 s 50% >1,000 mg/1
Glass
Soda Lime Borosilicate |65997-17-3 ==/ A 72 A2t FaEGsksT  |>=1,000 mg/l
Glass
Soda Lime Borosilicate [65997-17-3 EHE Als] 72 A2t 23 ST 50% >1,000 mg/1
Glass
Soda Lime Borosilicate |65997-17-3 bo[R=R=SmiE= Al 96 A|Zt XALSE 50% >1,000 mg/1
Glass
Synthetic Amorphous ~ |7631-86-9 x2S AEIF §ALE  |RIESS 2RSS rzels
Crystalline-Free Silica 235 2|5fA
52X 28

Phosphoric Acid 7664-38-2 =x&F A 72 A2t 23 55 50% >100 mg/I
Phosphoric Acid 7664-38-2 =xE Al 72 A7t FHEdEsE 100 mg/l
Phosphoric Acid 7664-38-2 =EHE A 48 A|Zt 23 55 50% >100 mg/I
122. RM & 26iM
W CASNo. |[HAE E} £712 |7 24 (MEZnt [HHE
HE S None A=t glALE & XF_‘E-_' = NEARS NEURS NEARS

FE QM B2

x| ot
Soda Lime Borosilicate Glass  |65997-17-3 Data not availbl- X282 INI=Ro =1 N/A Azel=s

insufficient
Synthetic Amorphous 7631-86-9 Data not availbl-  |XIZ Q12 NERAS N/A NEURS
Crystalline-Free Silica insufficient
Phosphoric Acid 7664-38-2 Data not availbl-  [X}Z2 812 A=zol= N/A Azel2

insufficient

HOo|Xl: 9 o 11
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123. 48 sZHESF7IsY)

M= CASNo. [HAE Efel [xI&712F [a7 &4 [AgZ  [ard
HE M None A=2It AL 2| AR S N e = A=l ==
FE RlsiM F2
X =
Soda Lime Borosilicate |65997-17-3 Az2IF glALE B KRGS INE=Acre=s N/A NI=R =1
Glass FE RlIsiM 52
* =
Synthetic Amorphous ~ 7631-86-9 A2IF glALE BXIRGS INE=A e N/A PNE=Re=
Crystalline-Free Silica 2E QM B8
* =
Phosphoric Acid 7664-38-2 A2ob AL 2[Rz ele RS N/A NEURS
== o = =4
= TOHA1 ST
A otg
124. EQF 0|54
AZelS. MM Ate2 HZEALO 225t 2.
12.5. 7|El 7ol HE
= CAS No. 2ES I3 Jtsd X+ 2ttE 7ksy
HE A Ere= A2IF AL B2RE fsiAM | KR IE gL 2/ E /s SR
=X ¥=2 2e
Soda Lime Borosilicate Glass 65997-17-3 A27F elAL 275 M (RIEIF siAL 275 fleiM S2%
=X ¥=2 %S
Synthetic Amorphous Crystalline- |7631-86-9 A27F AL 275 M (REIF siAL 2FE fleiM S=2%
Free Silica SEX 242 o=
Phosphoric Acid 7664-38-2 X277} AL 25 E QaiAM |RIZ2I} AL 255 faiAM SEX|
S=x 23 i

13. HZ|A| F2ofAtet

13.1. H7| &y
(2 ol HAIE 2o el WEE/87|5 H 7|5

13. 2. HZ|Al F2|ALE
Skl MAHT|IA Mol HI|=S HIE A,

14, 2450 Zest HE

ST (KEMEE At Bt AR (F)oll 2252, of2f AMER2 EHUEZTE ALBSIAL.)

UN HS: siiE sls.

UN &1%‘;4_1—.0- EHEJ ErE=

250AMe] 2[Ed 3 (IM0): sHE 3
25 27 (IATA): i slS.

E7(2%) 85 e 83

= g
= = . =| (=]
fULH=E: iE AS.
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[3M™ Glass Bubbles iM16K-N

Pal
0k
Pal
N
Ho
ok
33
rir
Ho
of>
o b
m
2
11
i
=(I:»I=
e
!
fO
N
o)
X
i
mﬂ
fo
o
Jm
nE
o
e
ral
e}
_I)ng
=0£
o
139
Ijo

M

16.1. otN™, A, &4 H/ =2 =& &= S0/H

on

=2
=

A ol efsf Mol & 2tMZolod, TSCA M ER| A% 740 M gyt XiMeh Ate2
s A2|ol Z2[SHAI2. O MEZ2 HSNO ol 2o Feo| &= M Zolo], NZloC & 2z0AM A 2E
Cf.
AbMISE AtEr2 SR AE ol Z22[sHA 2.

of MZEe 4 MES2 cI31 Z2 YA AHAgsS 21 US

stetE2ae|H: o] ME2 Ml Zol siEstod stetE2 ate|Hol w2 3tetE2 el atolAl H el =

MAHMEARH: o ME2 L&7|F Y= st= ststE2S Zest JUS

MACHMEAY: o] ME2 YetdEH tak FalelAo siEste stet=22es Zestn JUS

MAMMEAY o ME2 2eltia RS2 siHste 2ES Zeste UAS

MACHKHEZAY o ME2 STALRCH &t RalielXto siEst= 2tetE2 S Eetl AUS

sy v =E

HI2aeH: XY -2

Z|Ef = & 2]=Hof o|sk A SHE |l

I 2|Ho| Z(Htst ClE HA

T4 olE: A4 7}R|: &

PHOSPHORIC ACID 1.00 Korea. Controlled Hazardous Substances
(Industrial Safety and Health Regulations, Table
7)

16. 11 ko] EAlE

16.1. X}=22| &4

16.2. == M UXXZ €S
16.3. 71d 3= A 2T NP LR
g =Xz fls.

E& 7T L X}+:2020/06/07

16.4. Z|Eh:siEels.

M meh 2 SHMBAKR(NDS) Mol s HEBE SAlel HES IR tof WHAAS| I M
o X|AISS EOie RMEQOLl s 2 SHoHBAXIRY| AIBO| mE ofH3t &4 mls) 2 fak
Sofl Haf ofi WE Mo(FL TR o3t 2TAIEES MBS XX Y. B SHANBAKIE H

S IIME e MEe AL 25 oleo| ChE BEE ALBELL Ch2 2ED | (XoM) AL A
of hshA REBIK 22 & AUS. 023t O|RSEE, Dol & XME0| s Dol T ALE SHof
et MBS MEMS MY HAESE A2 P F23

st MmE|dle]l SR HZAXIZ(MSDS) =  www.3m.com/kr Ol &ol J15&t.

HO[X[: 11 2| 11





