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Silica(Crystalline quartz);Quartz - TWA : 0.05 mg/m’ , STEL : -

Silica(Amorphous silica, fused) - TWA : 0.1 mg/mi , STEL : -

Boron oxide - TWA : 10 mg/m , STEL : -
Boric acid - TWA : A}29-& , STEL :

Boric acid (HBO2) - TWA : At 2% &

Silica(Amorphous silica, fused) - TWA : A&

£2
ajo

Boron oxide - TWA : 10mg/m , STEL : Al 2%
Boric acid - TWA : 2mg/m’ , STEL : 6mg/m
Boric acid (HBO2) - TWA : At 298 , STEL : At2 Y2
Dichromium trioxide - TWA : A2 2, STEL : A 2¢ &
Silica(Crystalline quartz);Quartz - At2¢-&
Silica(Amorphous silica, fused) - At 2 &

Boron oxide - A} &29-&

Boric acid - At 2¢ &

AIRYUS

, STEL : Al29-&



Boric acid (HBO2) - AI 292

WESA w57 %
Dichromium trioxide - A} 28 &
Silica(Crystalline quartz):Quartz - At 23S
Silica(Amorphous silica, fused) - At 23S
Boron oxide - X129 &
78 = EV|E
Boric acid - At 2¢ &
Boric acid (HBO2) - At 2% &
Dichromium trioxide - A} 28 &
U A BetA pe
57342, A7 S AFESIAY 37 8ES 2 E7]E OIotR [AISHA
57342, A7 S AFESHAY, 37 aES L EVIE OlotR £ASH: e 5oMA e S SHA R
o] 24Z AAFstAU AFE-Sh= Al AP 8] el oF AR & AX[SHA|
o 7 E 2+
357185 LEE = 240 FegetA Edof] U shaA R B A3 Hol Q15 et S 58 B E
AL831A]
THE AR 7P7ke ol AlQhdule} Bl AR Al & AR|5HAL
S8r2 ol § T WOH S ALGIIA
AHS e - e
i Agst vstety A7g AHeatal e
HAl 22 Nehet Ustety Baolg Arg el e
9. 2ziaty 54
A5
T2 e
o). elmzelE | 8Y A
B A S) AR AF Yo 0] Q AN
-1 0 21 = T T
FRER e e
ERENER oz
= pH AHReS
of. /0] = AELES
uh A7) BEAT B H9) QEL-E
AL, Q1stA AEge
of Fusw ARG




Silica(Crystalline
quartz):Quartz
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oz

Silica(Crystalline




TR 2 e

quartz):Quartz E}. 83

o, 7|4 e 2.65g/cni

5} v & 2.6

. n-SEE/EFR20AS  |RIRYS
Silica(Crystalline N, o
quartz);Quartz H. A e ArEYS

0. 2ole= A=

S e At e

. EX}F 60.09

7h (= [ g a TR(AA)

A ey, A

<) Ay 2 g 2

BN P 23

ot WA QA A==

2}. pH At=le

of. 5= /01=4 1610°C

L] R = S Bl e = S .

%} lsesats 2230°C

AF. Q13 RS

of. E&EE AR
Silica(Amorphous silica, e Fesl
fused) At A (A, 71A) A==

z 0o]& L 3Itd} HOoJ]o

A A EE B AN [

ALE/s1e

7}, =71¢ 10mmHg (at 1732°C)

Ef. &dll (ZolA FEAo =z Bol=A] )

1. 3718 E RS

sk Y% 0.47g/cm3 ((&=1))

A. n-25h2/2RuAL  |tRYS

o, A A2

o, goles AR gE

S At e




Silica(Amorphous silica,

fused)

Boron oxide

e
60.084
kY A7)
R 24 E L 24
25
SELE
5.1(1 %, 20°C, pH = 5.1 (20°C) 1.0% £-°H)
=4 450°C

= 1860°C(Zafi o £ U, -l &=: =1860°C)

RS

0~0.1mmHg(<300°C)

4.25~204g/ ¢ (10°C)

oF 2.46g/cni(21°C)

2.46(27. 1.8(¥]18A))

61000000000Pas(260°C)

Boric acid

69.62
kY A7)
R 24 E L 24
25
SELE




Boric acid

5g/100mQ(25°C)

RS

1.4

Boric acid (HBO2)

ox,
oz

=
o




SR T2 Hi&

E}. 8= Ata e
A AhE S
SIRE1 S 2.490
A. n-&&&/FRAS AR

Boric acid (HBO2)
Y. Aot e AR
g. Bilew eSS
2. Ae e RS
0. BAEF 43.82
7h (=2 [ A TR(AA)
A JE, A
s Ay -0l £ e kA
L EAY 5
o FAGA] ArESle
2}. pH (37t 25 =2 458 =24)
o /0l > 723 K
1;}. 7] et = 9 4000°C
AL Q1EHE Ata S
of. FELE e RS

Dichromium trioxide &}, ol (1A 71A]) 711 gle
z;afi;% 29 e xlaglo
7t. 571 Ata S
El. 835l 3.13ug/L (20°C, pH 6)
o, 7|4 e 5.21g/cn
SR ES 3.21(22°C, 4 ¥ &)
A. n-&&&/FFAS AR
Y. Aot e (A 20| M RpAdst &l =271
g. Bilew eSS
2. Mg At le
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T

=)

Al

Silica(Crystalline

e gl

o
=]

At=

59

ﬂ[o

quartz);Quartz
Silica(Amorphous

silica, fused)

AL 29l

u\o

Boron oxide LD50 > 2600 mg/kg

LD50 2660 mg/kg Rat
At
LD50 > 5000 mg/kg Rat

}.

Boric acid

Boric acid (HBO2)

=23

u\o

Dichromium trioxide

T

= R

Al

Silica(Crystalline

=

EE

u\o

=

59

ﬂ[o

quartz);Quartz
Silica(Amorphous

silica, fused)

xta

952

u\o

Boron oxide LD50 > 2000 mg/kg

Boric acid LD50 > 2000 mg/kg Rabbit

Boric acid (HBO2) IR

xta

952

u\o

Dichromium trioxide

T

= R

Al

Silica(Crystalline

=

EE

u\o

At=

59

ﬂ[o

quartz);Quartz
Silica(Amorphous

silica, fused)

A=A

u\o

[19,

m|o||

Boron oxide O] AE LC50> 2.03mg/ ¢ 5 hr Rat

Boric acid

Boric acid (HBO2)

Dichromium trioxide

T

=)

Al

Silica(Crystalline

quartz);Quartz
Silica(Amorphous

silica, fused)

primary dermal irritation index (PDII): 0.1/4, &X35] 3] 24 :
72h, 25 %A ¢S, Rabbit, FIFRA (40 CFR 163)

TN 1 ol &4 HE A= AT@olA 2850l A
1w

|

Boron oxide

A O
1 o=

B

Boric acid

Boric acid (HBO2) AagS




S %785 0/4. GHS 2571201 SIg 5 A] 15, Rabbit, OECD

o BHAE = A2 Dichromium trioxide
J‘q_l"_l"ﬁ o }-_l o TG 404
A& Areela
Silica(Crystalline Alzolo
quartz);Quartz
S'll.lca(Amorphous Alzglo
silica, fused)
Aot #3348 £= A=A Boron oxide AH=7d ¢S, Rabbit, &% 5] 719 A, TSCA
Boric acid Atgol| A AF=/d o] Bl
Boric acid (HBO2) RS

. . . GHS B&7]& 0 i3 & A] 94-&, Rabbit, ZHatSEHQ), Zx}(0), 2
Dichromium trioxide

9r53(0), Z29rE5(0), OECD TG 405

A& aels

Silica(Crystalline
quartz):Quartz

Silica(Amorphous

AtaglS
silica, fused) P8l
2 571R17 Boron oxide A=l
Boric acid A=l
Boric acid (HBO2) Arage

Dichromium trioxide ARG S

A& taels

Silica(Crystalline
quartz):Quartz

Silica(Amorphous
silica, fused)

B i a1 @12, Guinea pig, GLP, /471, Buehler assay, OECD
0= 9hg1 oron oxide TG 406

Boric acid At

Boric acid (HBO2) g

. . . GHS 7] 0 mrep 2-REA] o2 (917 §18). Guinea pig, GLP,
Dichromium trioxide °

(o]
o+71, Buehler assay: 83F % 0.8, 8+2 0/10, OECD TG 406

A& Ata gl

glo

Silica(Crystalline
quartz):Quartz

Silica(Amorphous

. eSS

urolag IARC silica, fused)
Boron oxide ARG S
Boric acid At

Boric acid (HBO2) Arage




[ARC Dichromium trioxide 3
A= AR S
Silica(Crystalline K
quartz);Quartz
S.ﬂ.lca(Arnorphous Alzolo
silica, fused)

NTP Boron oxide At RS
Boric acid At
Boric acid (HBO2) Aage
Dichromium trioxide RS
A= ArESS
Silica(Crystalline e
quartz);Quartz
S.ﬂ.lca(Arnorphous Alzolo
silica, fused)

OSHA Boron oxide At
Boric acid At
Boric acid (HBO2) Aage
Dichromium trioxide RS
A= AR S
Silica(Crystalline A2
quartz);Quartz
S.ﬂ.lca(Arnorphous Alzolo
silica, fused)

ACGIH Boron oxide At
Boric acid At
Boric acid (HBO2) A4
Dichromium trioxide RS
A% Qe e
Silica(Crystalline Alzolo
quartz);Quartz
S'll.lca(Amorphous Alzglo

AFObR] silica, fused)

A9 Boron oxide IR =
Boric acid NGRS =
Boric acid (HBO2) RS
Dichromium trioxide RS




A% Qe e
Silica(Crystalline LA
quartz);Quartz
S'll.lca(Amorphous Alzgio
pgLsu [silica fused)
A Boron oxide e
Boric acid =gl
Boric acid (HBO2) RS
Dichromium trioxide AR e
e
A& Atad=
Silica(Crystalline Alzolo
quartz);Quartz
S'll.lca(Amorphous Alzglo
silica, fused)
EU CLP Boron oxide =R
Boric acid NI
Boric acid (HBO2) RS
Dichromium trioxide AR e
A& A==
Silica(Crystalline AR 92 AN LS o] 25 QA 0| AHAE A 24
quartz);Quartz
Silica(Amorphous Alzgio
silica, fused)
. in vitro - 84 =4: 224 (Chinese hamster Ovary (CHO), tf
Boron oxide -
AT A BA 9l 0]), Galloway et.al., 1985; NTP protocol, GLP
AN o] /g
L S/RIAF HolE/g Al ABA M in vivo FHoldAd Al | AlA
Boric acid .. ° ~ = = °
I in vivo Ho|¥/d Al (& 8 AIY) A} 34
Boric acid (HBO2) e
invivo - L MEZS DNA & T EL AT 5 (rat, TH)
Dichromium tricxide in vitro - g 2]o}-& o] 835t EHSAHHo| Al S/J(TA97,
i iu ioxi 3
TA98, TA100, TA102, TA104, TA1535, THAFEAS A TA G o)),
OECD TG 471. GLP
A& e
Silica(Crystalline Alzolo
quartz);Quartz
AL A Silica(Amorphous Alzgio

silica, fused)

Boron oxide

al5-5 2] 336 mg/kg bw -=4F (58.5 mg B/ kg bw 50 ofid)
ol =% © HE - 2ALY 00 o] 15 BE 22AN Y%
o nstat AE 7Hs FAD e A] ghg. £3 58.5 mg B/ke
bwoll =3 1 0171 vraol of Ayt




U[A] B0l AU /18 BV W, YiAT P27 S EY
no] & o 1/16 wHjgto] 1185 AFo A A7) 5 TS 34
.100 mg/kg bw 4t (5.9, 17.5 mg B/kg bw)Q] =& 0[5 AJAl0]|
ot FAT8-2 B E]X] oF9FE. o] 23t ATt Hjo]E o] 7] £5}o],
R A= SAIT] AJA] Ao A Alojof A 17.5 mg B/kg bw 0] 5}12]
£330 8 P Fof gisto] P o] gkl AKX
(read-across) WIX] 02 A& ALH2 FR of ALS s gier
ARl 7122 AIQte|lon, tpdst 3 A (5= Xl &1F, A ©
M Q50] Hg)ut o A5 ¥t & o]2] oF ZUAof thjgh ohF
st ool & A2HE 1T e glot A5 4 A= BMD Al4ats ¢
gt 7| 2Rt R 2 AMEE] 9l ot BMD= 59 mg / kg bw / A& A4t
]S rat

T

rO\'
Bi

Boric acid

FA7)50 o] 4-e Qo7 R, 20 W] JFL Uo7

Boric acid (HBO2)

>
pu
4

glo

Dichromium trioxide

=)
24

of] o3t NOEL-2 50000 ppm& 759, GLP &
22F9] chromic oxide (2%, 5% A10]

2 Rlof AYAL, Abol thet RALg WL,

o 1%
N
-
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S
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go 4> o2 12 0 2
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S
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Silica(Crystalline
quartz):Quartz

Silica(Amorphous
silica, fused)

Boron oxide

T23: 4 g Weke £7] 2 ofe]o] YAIA MRSl AR £l
(9) 2 23 (30), 0l (2), W (4), BAF %L A2 5 23 A ~
30| 712 A ASYT. g9 & B A
QIT}. BHAHOE 7hA 2 o] RYA S8 gt of
CEe wabA Al go] 9k 2 & ol S £ 22 Ul

M
A &= 5ot =AU (Y / 2% /L7 / FIFRA
)

Ag 30 29 =& ¢ A+ B A ZEH
H w2 AAPE BEEAS. A 22H AAE & dRE2Y 5=
oA et 25 R ZHjE0] AEHUH e FE2 7 LA o
o EE AT B s (e / 71/L7 / OECD TG 403 /
GLP) At s=d g2y} ttoz Z 70 AEsh7|d= =53

Boric acid

o
=
NN TE, BE | HAL SO A5T 54, 7|W, £, T, 1
28 33 50 35 0 34, 41w A 2

Boric acid (HBO2)
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=3 S 409 7 H 2 0p 9] 7oA
7FstRAaL, 1 ot2]o] 7oA RpA7E - 721 Aot
LA W 713 & falie 4 s
S 10 0t S& F 7 0t oA m29] mA d Fo]
CEE S 1AM e, 2, 5 R 57 499 ZE =04

=AM d5o] ARG 5 A52 oY =4 gRed o
TOllA FATE AT (3/10 FHEO A 10 D 7HA]). / AAIA Lo
© W29 F=0lA Hof 52 JAu Jrdo] 2t AsH

A st e 9 AR 2ol BEEASY

H ot
] iﬁ;l.
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Dichromium trioxide

o}, 3t &= gulist ghago] ISR oF o] A2 Ae2jet o] Q=
02 JFRER] kS UTH(AE / 271 /Y71 / OECD TG 403
/ GLP)
A= Areela
Silica(Crystalline Atg2 o] 83t Hte=/d Al A3, 5717, A7l gol YE}
quartz):Quartz G dge s B F FoAM 270 A&5HA &2
Silica(Amorphous Alzglo

silica, fused)

a-HTrd): NOAEL 17.5 mg Boron/kg-bw/day (nominal),
LOAEL 58.5 mg Boron/kg bw/day (nominal), 1.8 ¢|&, A%
F A 2 AL aEOATE6, 12, 2718 H AH, &
2 AEF oM T U T WAEHA] ¢S, Rat (T
) 1S Sl =&t Aut, XPAQ FFol WHE R S

o 71w

B id _ _ _ ’
oron oxee EU Method B.9 £%(3H43): olml gt SR E 54 57} het

LA] eforo ], Sico] [AAl &E/dof NOAEC 0] 470 mg/m= A7
=1, 175 mg/mo] NOAECY o] 3 A}20 2 9Olst A §u}o
A 3E. 7fofl tist NOAEC 57 mg/mi-2 57 g&o] g0l A3,
Rats and Dogs (only females)

. Ao A Bl B O N0 WALS 23SH AT ol & 22
Boric acid 21
Boric acid (HBO2) Arage

Z3H(91d): 2000, 10000, 50000 ppm €20 & chromium
picolinate monohydrateo] 2= oF = &% 02 A B6C3F10
AN AFRS, AL E, AlE, 24 Al 2A] Yelstof oist £of
AT UUS, LT 52 TSt = 5H U2 B6C3F1
oA Folisto] thigh Fof #el JFF gl=, NOEL=50000 ppm o 2
7tz (males: approx. 6565 mg/kg-bw/day (equivalent to
approx. 783.0 mg Cr/kg bw/day), females: approx. 6100
mg/kg-bw/day (equivalent to approx. 727.5 mg Cr/kgbw/
day)), mouse, GLP &4(oFeHd): AE(YF/471)=2 &5l 139 <
% 6A1E, & 5, RHEAIQ 5405 4.4, 15, 44 mg/mo] 52 F
A eF g A, A AT AISE, AlE, ok FAR] gisiA =
Al &= A 5ap7F WAE R ghgton, FAMEt, A4t afet U

Dichromium trioxide

AW AL EST 7| A] Bl A& gUT St AlE 5 T J O
WAL A] §49Z. 15 mg Cr203/m®] NOAECE &3 &4 4




S8 2847 =4 (FHE o of ZHst] =&d. & FAME-2 WAL X ofoF o, 3] 7|1t
Z) ol ¥% dr-2o] &A35] 7k A 0] 91, Rat, OECD TG 413
A= Ateela
Silica(Crystalline Alzolo
quartz);Quartz
S'll.lca(Amorphous Alzgio
silica, fused)
SA5sh4d Boron oxide At
Boric acid IR =
Boric acid (HBO2) A

Dichromium trioxide RS

12. g7 of )R] = ¥

7h. Aeh 5

A& A&l

Silica(Crystalline Alzole

quartz);Quartz

Silica(Amorphous silica, Alzolo

fused)

& Boron oxide LC50 >125mg/ ¢ 96hr (K] 441, T2

Boric acid LC50 600mg/ ¢ 96 hr

Boric acid (HBO2)

LC50 2072.290mg/ ¢ 96hr

Dichromium trioxide

LC50 25.9 mg/ ¢ 96 hr Cyprinus carpio (R] 4], &)

fused)

A% evs
Silica(Crystalline xF29le
quartz);Quartz
Silica(Amorphous silica, xlggle
fused)
FApA =S Boron oxide LC50 >141mg/ ¢ 48hr
Boric acid ArE e
Boric acid (HBOZ2) LC50 1944.691mg/ ¢ 48hr
Dichromium trioxide EC50 3.24 mg/ ¢ 48 hr Daphnia similis (ABNT , x]52], &)
A& HEUS
o Silica(Crystalline Rt gle
™ quartz);Quartz

Silica(Amorphous silica, xlagle




L

m
u

Boron oxide

NOEC >17.5mg/ ¢ 74.5hr

Boric acid

RS

Boric acid (HBO2)

EC50 1088.555mg/ ¢ 96hr

Dichromium trioxide

NOEC 4.01 pg/ ¢ 72 hr Desmodesmus subspicatus(EU
Method C.3, OECD TG 201 , A| Al &2 GLP)

Az RS
Silica(Crystalline Rt gle
quartz);Quartz
Silica(Amorphous silica, xlpgle
fused)

AR Boron oxide AR RE
Boric acid RS
Boric acid (HBOZ2) RS
Dichromium trioxide e
Az RS
Silica(Crystalline Rt gle
quartz);Quartz
Silica(Amorphous silica, xlpgle
fused)

=oh7d Boron oxide ArEAS
Boric acid RS
Boric acid (HBOZ2) AtRYS
Dichromium trioxide ATEAS

o AE 5574
A ests
Silica(Crystalline xF29le
quartz);Quartz
Silica(Amorphous silica, xlggle

o
P

fused)

Boron oxide

01 121 BCF ( ¢ /kg, Refer principle below)

Boric acid

(90¥ (12°C), Oncorhynchus tschawytscha(Fish, fresh
water, marine), 34mg/1)

Boric acid (HBO2)

BCF 3.162




Dichromium trioxide

260 ~ 800 (L/kg, QA=A

A& ArEels
Silica(Crystalline Alzole
quartz);Quartz

Silica(Amorphous silica, Alzgio
fused)

Boron oxide R =
Boric acid At
Boric acid (HBO2) RS
Dichromium trioxide PN =R

2}, £ 0] 5

A& HENS
Silica(Crystalline R 29le
quartz);Quartz
S'll.lca(Amorphous xlEglo
silica, fused)

Boron oxide RS
Boric acid A=y
Boric acid (HBO2) RS
Dichromium trioxide [AI&23<S
o}, 7]ef S5 I

AE ArEels
Silica(Crystalline R 29le
quartz);Quartz
S'll.lca(Amorphous xEglo
silica, fused)

Boron oxide RS
Boric acid A=y
Boric acid (HBO2) ArESlE

Dichromium trioxide

2
pu
£2
glo




LEAD COMPOUND, SOLUBLE, N.O.S. Silica(Amorphous silica, fused)
ok 240149 984 53
6.1

ob. slFed=206ENE B vlsideR £7])
Bls g

uf. ALgAPL 28

opr
H
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Mo
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r o
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o
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shaj A] Bl A]

ArASEF =X Y AFEA ( Silica(Crystalline quartz);Quartz,Dichromium trioxide )

Al ( Dichromium trioxide )

le) =]

TTol=E

AR YAEA ( Silica(Crystalline quartz):Quartz,Silica(Amorphous silica, fused) ,Boron
oxide,Dichromium trioxide )

EAARTEA ( Silica(Crystalline quartz);Quartz, Dichromium trioxide )



=574 ( Boron oxide,Boric acid )

t}. g et el o A

2t 7l ofl oot A

g e
of. 7]e} FU] 2 9 Fol o3 A
S RS

EU B=X W (st B2 A0} Silica(Crystalline quartz); 3192 Boron oxide Repr. 1B Boric
acid Repr. Cat. 2; R60-61 Meta Boric acid (HBO2) i@ EU B2 H(YI21L)

=] A Silica(Crystalline quartz); 3§83 %2 Boron oxide H360FD Boric acid R60-61 Meta Boric
acid (HBO2) a9l EU & 24 1 (A 231 Silica(Crystalline quartz); d1&¢-2 Boron
oxide S:53-45 Boric acid S53.545 Meta Boric acid (HBO2) sjE %2

7t teo] E4]

LatstAl -t lAtol deh JE : st A HAIAR] et e (http://ncis.nier.go.kr), The Chemical
Database, The Department of Chemistry at the University of Akron(http://ull.chemistry.uakron.edu/erd)
9.8]gtst™ EA : GESTIS,IPCS / ECHA,HSDB,ICSC / Corporate Solution From Thomson
Micromedex(http://csi.micromedex.com), ECB-ESIS(European chemical Substances Information

System)(http://ecb.jrc.it/esis)
11.=7d9oj st HH : NITE / ECHA / ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox), [UCLID Chemical

Data Sheet, EC-ECB, International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/ICSC), TOXNET, U.S.
National Library of Medicine(http://toxnet.nlm.nih.gov), A4 & E=HZH(AGSTA}), I TSR] H U2 A|AE Adbdr

A7 (http://hazmat.nema.go.kr
12.8739] 0]X]= 9% : ECHA / The Chemical Database, The Department of Chemistry at the University of

Akron(http://ull.chemistry.uakron.edu/erd), |38 a8 E W] A| AE_AuRi A (http://hazmat.nema.go.kr) /
QSAR
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