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2 2 FLAD= CHE MEiEier 2| BIE= 2K
A12 Fo|=l= ZR7t ®Ll 2 doM= H=dl 3™ S2l
1 U= O|AZ2HAIZ(IPA) et HASHS TEHSIX Bt
ZERPIE Z=ASID, HAYRIE 0I83I0 SRS, 47
HAZHo| olgt WR2=E ZFESICE 1 2 SFo| ot
o| EUSISHAl= 2.0Vol%0|1, 45tl= 12.0Vol%E 28

SHE2 LnA HXlolM= 12~14°Cet FHHAl0M 18~19C

EFHEIACL. ASTM EB59 XIS AS5IH ZHE FAXjHLRREE

S0{7}H QlaA dotof o apf W FHFo] ue}n|E| (parameters)
2= ZH5I8HA|(LEL: Lower Explosion Limit)2} 3¢
Adsf A s FAE EH et ZHAbLe] A AFRMAI(UEL; Upper Explosion Limit), Q13Hd, 44,
A= ZF7) 44997 4710 R B 820 AR Hadslek A4d-Fol ok
A=t o= 2011 739 Htt 10% o4 S71et QISHS shEQIs Rt RIS o= Ui gl
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At 2Hautoignition -2 spontaneous ignition)
< 7tA8ER7 Al & 594 FEHZ oHA7E T3
= | 222 BpY] AJRIShE 4keE Aol S92 E
SwRt olUAIE WopA] AR ke 4 Gl A
TE HAaAAWI X (AIT: autoignition
temperature)2tal 3ttt AlTw 5719 5k, £7]9
5], A od, A% 7H/\]%E, Zof, US| AT 5

] 0:]?‘512‘2- H]—.L_‘_l',]-

4 Aol A FFskL e 28 A4 544
2 MSDS(Material Safety Data Sheet)E &3l &
4= oAaL, 2 defRl glofEu|o]A(DB)]] ml=}ehy-
3]9] DIPPR(Design Institute for Physical Property
Data)E B3l ¢Fd ¥l =S (handbook) GolA1%=
BH3} 2 9)r)

2 Ators olaZ2HUFAZ(PARE FHEdke &
ol Kot geket AmE ANl AsE olist=
ol =g 7] flal 2 2 8 EAQ1 2Isk, A
24 i ARk =E SAsto] 7]E0 AEEt
LI RTARITES . 7 e =2 Ao ) v | S e s | |
Al A= aEste] 3 Bt AARE AA
ohar, A o] 2= ool A= M= dlS
A5 AT,

o

Lk

IPAS| HA Q&AM
[PAE &, 472, oﬂEﬂ ZE2EXEI F 39 EJ%

WA, A S 94%&0 A}%PE}

[PAE e Hol = A4 AE=Y ¥
=5, AR R Aol A= e SEEA, e
AeEd, =27 SAREE o8 ARl glom,
FHATEU M= 1RISHI A= sk qlct.

[PAS] 571= 37|5eh FAH, 571= |A= &
st o 2 HE HatE|o] A7) Ak 4= ot whet

IPAS| Z717} mishor & =

%

xHoRE &

gL /R]—

717} dof| =&EH A=) AL} Zu)
a4, AFeHA|, 7+

2, @), 349 $ol ek
AT P AE, oL,
2, 978 A A% 5ol 9o
ALY LS AGIAL
A% 4 9l

ohlo] Hfx|ol| wet gho] Eebx|=d),

H9l et A she] g% o 2ot

7he A Aol

A oA A

g

Rl Sob 1
9L Wolzleh, (& Dol
NFPA Handbook¥} KOSHA MSDSE

, ZAR

B|E3te] o]

= SOl AAEIL e FEIAE FRlste] Her

Eibo

(X 1) Comparison of explosion limits of IPA in air by several refere

Explosion limits [vol%]

References

Lower

Upper

NFPA

2.0

12.7(93°C)

SFPE

2.0

11.8

Babrauskas

2.2

1

2

Sigma

2.5

1

2

SAX

2.5

KOSHA MSDS

2.0

12.0




IPAS] ol3tH 2 SOl A G HAAMEe s Yela)
A5k B AMgEE 2 Ee W A ol G 3o ekisle,

o

ARgEle 2o wHal(C.C; Closed—cup) A EAN A
-"]‘ HEFA1(0.C.: Open Cup)O] it dWyAlog:=

Pensky—Martens 417} Setaflash ¥4jo] ?lom 7] AEEIE
A2 Tag AT Cleveland WA 52 & 4= vk 2 AFollA A2 IPAE= Acro AKUAS, 99.5%)9] Al
Gt 2ol= KOSHA MSDSE HIZEd| wd=ol AIX oF HE9| BAIMY& ARA| $ar ARSIt
SHEQISHE Aelsto] Ut giet,

%
a
T

oF

IPAS| E|AXIHYUS|I2E

AAEste = AR 2, HARE, SfeterEH|, molskH £H R

8719 27], El, 75, 7HASE, 7FEee S5 1 2 Ao AHE-H AA Q] Pensky—Martens$}
I A AT & Ee QAo oj&Egtrh [PAY| ts]  Setaflash W4 Z12]3l Tag®} Cleveland 7HH4]<]
NFPA HandbookZ} KOSHA MSDSE HS5}0] ofg] 4] Q42 712ks] Aelsha cheat 2t

(E 2) The flash points of several reported data for IPA

Flash points [°C]
Compound

NFPA SFPE Babrauska Sigma SAX Kirk-Othmer MSDS
Isopropyl alcohol 12 12 12 15.6 1.7 12(C.CJ, 17.2(0.C) 1.7

(& 3) The autoignition temperature of several reported de

AlTs [°C]
Compound - -
NFPA SFPE Babrauskas Sigma SAX Hilado Scott MSDS
Isopropyl alcohol 399 399 471 399 456 399 456 456

AEHIM FEot U= =R Sl ! F& UXIE LeiMs & SYR|O| A7t HEA| 2R25|CE
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Pensky—Martens HH[4] Zx]= FAE Test Cup  IPAE £, 3=, ofH2, 222220
A28 wEk sl 2ERE s 4= 9t E S=ElE 719 HHoIH, S2 XA,
2
o

of3{ 7kx| 8K, YLZo|=o| FZ0|Lt
Test C x]rz ¢ zX]SOﬂZ(jEE7 L0 ,

est Cup 7|7 Cup A4 8< & PEETH ma smoz e met ozt e, M 5
% o] 9lal, Test Cup Handle, %A AU, Test  goimomc jazi
Cup A5 7l 7] &0l & 4d =] it IPAS SISISQIHER|HoIME HAR SIS=0|

Setaflash HH4] AR = FAIG, AR GAE, 9 dmss, deEEzsHMs
TEEZ TA s S 9 B stde)z, A IHASESHEE, 22 tHEFSHISE,
CE7|IZMMEY SO2 FHE U2
A NH7|, A 2387 Fo2 A A7 & S=E8S S ,
1, 52 TR AU AZE eI TolsETE Fusim 2

A= AR, 24 AT AlRF AR 7] &
Zol &= 3w o AUt

Tag 744 AA= 7HAAd AA9) qlshy & da

70| 7FsS A =, AR, S ]°é T2, AT mXHUsI2E £ HR|(ASTM E659) X it
A WY A Fom A e + NA| sFekEd o) ApAdeh 574 A
ANeo] Alm 95 24T = Sl 59 FAIE ARESt AdelR e S &
A7} et AotFg o Az Z(furnace), == X447
Cleveland 704 Ax|= Q1shyd W AAHS =4 (temperature controller), @4t (thermocouple), &
ol A=, wAR, AR AXE, 3 3aFE A8 ShiAltest flask), H3F=A ] (hypodermic
A V= 4 A /\]i AAF= Na, AR £ syringe), A, dlojd oz =] Stk

A7), L=A AL, AR R 7] Etolz - A S Ve s ARk, A AXE 7HE
o] Stk ok Faie o A A, drE, oto] ARk =Esh Sekaa YR FAP|R
ot 2471, 7k, 7hA QPR S0 8 sl AR 0.1mlE ¥t T1E]al 1012 59 WAk 5 el

rlr _EL I,L
-In:
)
24.
ﬁ:
fu
rlr
re
>
et
=2
s

_

et 7 Qolubx] grom th L= AR F 108 7o
7 Qlapy 2 AAEC] §7] B4 LA PES & et doid 49 Ayemurt 30T WA A4
oFsto] GE ol Lherglch 35T H2 1004 Z7PA7IEA, Wsbrt ol 1

AR 25 71551,

(& 4) Comparison of several flash point test

Test Testvessel ~ Testvessel  Testvessel Heating zi7l gl 1 =F
methods diameter(cm)  depthlcm) volume(ml) method EJ"I' = L=

For odinary liquids,

ASTM D93
the temperature of the = 5t =
-Mart 5.085 56 100 =XME| olgt™o]| o|st =HISEH I
PlensI;y arens specimen is increased at -e '_ '_gl- 0" I'_ -= '_71| Hl.u_
closed-cu — -
p 5-4°Clmi @ Dol AN [PAS] Zukebi S
ASTM D3278 Sample cup is electrically = -
s+ A7 _1_7<4 X o x_g Zd}
Setaflash 5.0 1.0 2ork heated or chilled and sample ZE}E “]‘- EJ’]‘ oﬂ 1 ]— T]OH =
closed-cup temperature is kept constant A= 2.0Vol. %2}t AFeHAl= 12.0Vol.%
The temperature of the = LaslL =
ASTM D1310 = A __740 T} FTAR=A
T 5.3 5.0 70 specimen is increased at 1° = }o o= ] E]- o]—lﬂ-_l_ 1_4'
ag open cu
9 open e +0.25°C/min [PAS] ZuI51A| 9] x}g— Az37) <l
ASTM D92 The temperature of the 2).0 =
A SHAS AlE
Cleveland 6.4 3.4 80 specimen is increased at 5- Antoine —l = ]sQ-O]—O:] ]— Zﬂ e
open cup 6°C/min ]’oiL—‘-E" /\]"Q‘F"] Antoine 4 Al %ﬂ} Z:—]_'E]'




(& 5) Comparison of estimated lower and upper explosion limits(LEL,

with experimental lower and upper flash points for IPA

Explosion limits

Experimental flash points
(°c) [vol%]

Testers

Lower Upper Lower Upper
Setaflash 12 38 2.52 12.03
Pensky-Martens 14 - 2.87
Tag 18 - 37
Cleveland 19 - 3.95

2010.33
. f = - Al
logP" = 8.87829 (t+252.636) AID

7|14, P& 3719 mmHg)o| 1L, ti= 2= (T0)o|tt,

Al D& ogste] FRAE A5 = =,
Pensky—Martens®} Setaflash E# 4], Tag®}
Cleveland 7ig4of| ofslf @oizl Q18hlE o]-gato] %
kA 54 753’4‘% GE 5ol YERH ]I

IPAY] sHRISHES SA403t 42 WH|4]<l Setaflash
o = 1270, Pensky—MartensollA:= 14, 741l
TagollAl+= 18T, ClevelandolA+<= 19T E A= it
7|9 2l dufjAle] A$- 12~15T, g4 17~
21CEA & Aoxe S T BlsEt B
Holil Qlrt, 70 w3gET oo Afol= A=A
o] atolof A 7]%Igk Ao & Zrf, EJF PAS] At
AHFA] 24 Ao oL Helslynl Eoldt en

oA S = A

=

2 A A A2 RIS S #8358 -9 s}
SHAIE 53 At “‘J%l*bﬂ A de AHgE 12T+ oF
2.52Vol %= A]APQ Hﬂowoﬂﬁ Ao 19T

9l ftd%I# %!le‘m‘:}.

IPAS] RiolgtsleE Tt
B BN Adustenst s Qo 34
R 316 el 48 S A BT o
ol & Aol vlmelsict, IPAS] Haxjeust

i

o op

O]
r
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= goM= Oliii‘_é %(IPA)%
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SIS ollWsh= ol =22 F7| sl &t =

S7|HC £7{RH,
E7l= H7{2le| YelHe =R Falk|of
EEI A

+ 9ick. ek EpExEdas

I
bal
0%
AL
ng
b
lor
L
|

o

Tof| thal] NFPA, SFPE -sollA+= 399CE AAlskaL 9l
o SAXQ} Scott= 456°C 12|13l Sigmaol| A= 471C
2 o wet oF 70T FEf 2folE Holar gl

SHARE 2 A o] 7|EARE TAR 420ToA AF
ot A3}, U3yt dojubA] ekt 1A 30CE &%
o1} 450ToME WE7E dojub] 9kar, o 7)ol
20CE &9 470 ColA et 23t 8.46x004 Wat
7F dofsttt, 470CE SAR 1~2T RA AHsto] 4

et A3} 463TollA 9.34%0 HAUSEE 2HS
5= ST Sl s V|Eo R B3} ouRE
Ak H*SH 5T 52 10TH AsA1A WakA A7t
, 510TCOIA 1.98secol Wals}ict, o]=
GE GOl & = Qiet,

(Z 6) Comparison of experimental and calculated ignition de
time by the AIT for IPA

No. TIK] e [S] LN zep. Eqn.(2)
1 736.15 9.34 2.23430 10.03

2 743.15 8.46 2.13534 7.91

3 753.15 5.29 1.66581 5.67

A 763.15 4.18 1.43031 411

5 768.15 3.79 1.33236 3.51

6 773.15 3.56 1.26976 3.00

7 778.15 2.36 0.85866 2.57

8 783.15 1.98 0.68309 2.21
AAD. - - - 0.37
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0 ‘MSAEAZIO(postiraumatic Stress Disorder)

OE == o
7} mEltE|gloL} PRAEEoR IFE]y| ibE BE Alo| eMoR ZHHE oE
AlSh 12 B M - HAE AEATL Qojof EiLk OIS Tekoy| It MISE
0| LeslH, 0/2] YT T AEA SO U5t HA B2 AMS JEL Ymoto| A
golafebi|z} olelojof sta= 1 olapy meto| 2x7h ot autr 2 2P0lM= o
2o FAIEO] 2 2L - 9lo] M= U MBS AmET O AAEE =&5tuxt it
USHE =it/ 2
N
AR BIO1TLNIE] RRi A
ME 9] Q= ofs} Hololl A o] ok, 1920 7= 4
A 2B Aol 2EHAS AET A5 ¢
HARARE d3zof] ofsh, YRE AN AolE Al HE 7Ishe vholal s sk A ) ok ek A
3t Aol % £& 20064 12.3%, 2011 14.4%°] 24 TS Yujshe

3ol APGRE7E 20099 4,953 8 0l A]
20114 5,141 (1091 & 10.3%) 2.2 F78lal 3l
oV ES ARRE R BAES wife] 2007~
2009714 A &R QRS FASE LEA7} 31309
GF7HEH S Zh o & 1de] 1,000 <] g4
A LEAE RFS TAsH

AN ARl 5 sl AEH| A thgh 2 &

1) 2012 BHEX|EA A,
2) ZEEXISE WEXIZ(MIHE S STAIE),

3) J. M. lvancevich and M. T. Matteson, op. cit., p.5.
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(E 1) ICD-10"0l| oJ5t FAlEof et &1

Fo Sag =8 712N "AIEol

F1 A ZSER A0 o5t HAl & Sl

F2 HMELS SEHAUTHERA KR L YAE ol

F3 7| 2(LH)Zol

Fa4 MATOH, AEZA 2 o W AA ES Zof

F5 Ma|H o Y MM Q0Iat HEE WESESFE

Fé Aolo| o1 3l siEzol

F7 FAIXIH|(XI = Zroh)

F8 SEIESEE=pS{V|

Fo Ot5 7|2 HAEY|of YetXoZ gtyst= s L HAEol
Ed £59 HAlFol

*ICD-10 : 10th revision of the Internationl Statistical Classification of
Diseases and Related Health Problems

A ofd AL, B oIt SR AL
I3 A, 8 e 259 FoE A 59 3
F2 72 9180 @43 374, GHHOE FolFt
B2 Ei 4eiE FF2olt sjglolet, et ol

Foolut sile] of| Exa Az} sl ol
U EakA 0w S8 El whgo] Buke A uhe A4
% of 97 gkt ofefat F3rolut R
19Jo] 910l 7] Zhel, 1 AL Hole

el - Aleld] E AR A gsle] AE 71

= N
4o

c

e e B T2 AL AR Tl dofu=
Ao RS0 A 7edt At 22 7157

sho] Z4ke 210717) oRe T Aol ofe
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- Cadmium oxide(product) and Cadmium oxide(fume) — Cadmium and its
compounds

— Magnesium oxide(fume) — Magnesium oxide

— Arsenic trioxide (Product) — Arsenic and its inorganic compounds

- Natural graphite and Synthetic graphite — Graphite(natural and synthetic,
Graphite fibers except)
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64-4), Benzene(71-43-2), 1,3-Butadiene(106-99-0),
Carbon tetrachloride(56—23-5), Cadmium and its
compound(7440-43-9), Ethylene oxide(75-21-8),
Formaldehyde(50—00~0), Hexavalent chromium(18540—
29-9), Insoluble nickel compound(7440-02-0) 5 9&x}
20139 39 AR 37} 2785 1-Bromopropane(106-94-
5), 2-Bromopropane(75-26-3), Epichlorohydrin(06-89—
8), Phenol(108-95-2), Lead and
compound(7439-92-1), Sulfuric acid(pH 2.0<Strong
mist)(7664-93-9), Trichloroethylene(79-01-6) & 7%
olet "

o] Z9 4 1-Bromopropane(106—-94-5), 2—
Bromopropane(75—26—3), Phenol(108-95-2), Lead
and inorganic compound(7439-92-1) & 4% A4

4 TH 1A 9 T 1B BRE] SunelEdz A
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1,3-Butadiene(106-99-0) 1A 1B >0.1%
2 A7F 1l 34 OFNA BHE5]=0
]I]-‘— %l o = ‘g—]—o -'TOH o = 717’——"’] Carbon tetrachloride(56-23-5) 1B >0.1%
CMR(EHA, Ho A AJAIEA) 22 Formaldehyde(50-00-0) 1A - - > 0.1%
_ _ Insoluble nickel compound
O]D:], —E_Lill‘oﬂﬂl %EHQ__]: Zj7ol—xcl’—°—H'§ (‘)E]' (7440-02-0) 1A 2 0.1%
2012 - —
o7 _?‘3%7]_ Q= %Qi/ﬂ J“l_.g_i%.‘:r’_ Antimony trioxide(1309-64-4) 1B > 0.1%
_ Cadmium and its compound
Xo]"?:]:o] _T'_]‘ﬂ EH}E)]_ 'IQI’—GH%@ %01]}\1 'E‘HE:] (7440-43-9) 1A 2 2 2 0.1%
WalEE 7705 5} =210 ul i
J‘:]_—E]Eéi _1_7] 0].04 X]’ﬁ?l 222 v Hexavalent chromium A i i > 0.1%
5t (18540-29-9)
k)
‘——E]—' Ethylene oxide(75-21-8) 1A 1B 1B* >0.1%
/ﬂ-ﬁ?_}ﬂjlﬂ_a7]%oﬂ 1:_]_-_?{-2?_101]}\1 571:];[“'/] Epichlorohydrin(106-89-8) 1B 2% 2% >0.1%
Trichloroethylene(79-01-6) 1A 2 1B* >0.1%
71 0] = ElHyla] 2R 0] 2]A] 3 =i ke
Q—L prsme a“C]_"j/]E Ao 21 dgtdl = Sulfuric acid(pH 2.0 < IAlmist] < o1
mis > 0.
TEY Tl WL @ Do) Helslsir Strong it 539 °
2013 Phenol(108-95-2) - 2% 1B* > 0.3%
Lead and inorganic compound
1B 2% 1A* > 0.3%
(7439-92-1)
6 if’i:l%j f}ﬁ@ajﬁfya;gg?giﬁ 1-Bromopropane(106-94-5) - - 1B > 03%
=S =E‘_'.: %E S of ==, o g( =
of HITHN ME BBAALMSISIX| 2013:23(2): 2-Bromopropane(75-26-3) - - 1A > 0.3%
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9) International Agency Research Center(IARC). IARC Monographs
on the Evaluation of the Carcinogenic Risk of Chemical to
Humans. 2013.11. Available from: URL:http://monographs.
jarc.fr/index.php.

10) American Conference of Governmental Industrial
Hygienist(ACGIH). Threshold Limit Values for Chemical and
Physical Agents, and Biological Exposure Indices. ACGIH,
Cincinnati, Ohio; 2013,

11) National Toxicology Program(NTP). Public health—-Report on
Carcinogens (RoC) 12th. 2013. 11. Available from:
URL:http://ntp.niehs.nih.gov/

12) Occupational Safety and Health Administration(OSHA).
Occupational Safety and Health Standards(1910 Subpart 2)—-
Toxic and Hazardous Substances. 2008.

13) National Institute of Technology and Evaluation(NITE).
Chemicals Management Information. 2013. 11. Available from:
URL:http://www.safe.nite.go.jp/ghs/list. html
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1 Carc.’ 1A+Rep." 1A+ Muta."1A - -
2 Carc. 1A+ Rep. 1A+ Muta. 1B - -
3 Carc. 1A+ Rep. 1A + Muta. 2 - -
4 Carc. 1A+ Rep. 1A - -
5 Carc. 1A+ Rep. 1B + Muta. 1A - -
6 Carc. TA+Rep. 1B + Muta. 1B - Benzo pyrene
7 Carc. TA+Rep. 1B + Muta. 2 - -
8 Carc. 1A+ Rep. 1B - -
9 Carc. 1A+ Rep. 2 + Muta. 1A - -
10 Carc. 1A + Rep. 2 + Muta. 1B - -
1 Carc. 1A + Rep. 2 + Muta. 2 - -
12 Carc. 1A +Rep. 2 - -
13 Carc. 1A + Muta. 1A - -
14 Carc. 1A + Muta. 1B - Chromyl chloride
15 Carc. 1A + Muta. 2 - -
4-Aminodiphenyl
Chloromethyl
methylether
16 Carc. 1A - 4,4’-Methylenebis
(2-Cloroaniline)
Silica(Crystalline)
o-Toluidine
17 Carc. 1B + Rep. 1A + Muta. 1A - -
18 Carc. 1B + Rep. 1A+ Muta. 1B - -
19 Carc. 1B + Rep. 1A + Muta. 2 - -
20 Carc. 1B +Rep. 1A - -
21 Carc. 1B + Rep. 1B + Muta. 1A - -
22 Carc. 1B + Rep. 1B + Muta. 1B - -
23 Carc. 1B + Rep. 1B + Muta. 2 2,3-Epoxy-1-propanol -
24 Carc. 1B + Rep. 1B 1,2,3-Trichloropropane -
25 Carc. 1B + Rep. 2 + Muta. 1A - -
) Nitrotoluene(o, m,
26 Carc. 1B + Rep. 2 + Muta. 1B Acrylamide
p-lsomers)
27 Carc. 1B + Rep. 2 + Muta. 2 Dinitrotoluene -
28 Carc. 1B + Rep. 2 - -
29 Carc. 1B + Muta. 1A - -
Ethylenimine Gasoline
%0 Carc. 1B + Muta. 1B 1,2-Epoxypropane Hexamethyl phosphoramide
Stoddard solvent Rubber solvent(Naphtha)
VM & P Naphtha
Chrysene
31 Carc. 1B + Muta. 2 Dimethyl sulfate 44-Methylenedianiline
Phenyl glycidyl ether(PGE)
Phenyl hydrazine
Acrylonitrile Benzoyl chloride
Ethylene dichloride Benzyl chloride
Hydrazine 2-Chloro-1,3-butadiene
32 Carc. 1B Perchloroethylene Dianisidine

Propylene imine

Diazomethane
1,2-Dibromoethane
Dimethyl carbamoylchloride

63
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1,1-Dimethylhydrazine
Dimethylnitrosoamine
2-Nitropropane
32 Carc. 1B B -Propiolactone
Propane sultone
Silicon carbide
Vinyl bromide
88 Rep. 1A+ Carc. 2 + Muta. 1A - -
34 Rep. 1A + Carc. 2 + Muta. 1B - -
35 Rep. 1A + Carc. 2 + Muta. 2 - -
36 Rep. 1A + Carc. 2 - -
37 Rep. 1A + Muta. 1A - -
38 Rep. 1A + Muta. 1B - -
39 Rep. 1A+ Muta. 2 - -
40 Rep. 1A Carbon monoxide Warfarin
41 Rep. 1B + Carc. 2 + Muta. 1A - -
42 Rep. 1B + Carc. 2 + Muta. 1B - Benomyl
43 Rep. 1B + Carc. 2 + Muta. 2 - -
A Rep. 1B + Carc. 2 - Di(2-ethylhexylphthalate
45 Rep. 1B + Muta. 1A - -
46 Rep. 1B + Muta. 1B - -
47 Rep. 1B + Muta. 2 - -
Dimethylformamide
2-Ethoxyethanol
2-Ethoxyethyl acetate Boron oxide
Mercury(All forms except aryl Dibutyl phthalate
48 Rep. 1B & alkyl compounds) Formamide
2-Methoxyethanol 2-Methoxyethyl acetate
2-Methoxyethyl acetate
N,N-Dimethyl acetamide
49 Not applicable Nitrobenzene etc. : i

37 Chemicals

* Carcinogenic, Mutagenic or Reproductive toxic agents

1 Category 1A or category 1B of GHS classification for carcinogenic or reproductive toxicity : 21 Chemicals
# Category 1A or category 1B of GHS classification for carcinogenic or reproductive toxicity : 37 Chemicals

§ Carcinogenicity
|| Reproductive toxicity
I Mutagenicity

ARIQHAH 7 A|39%
227 AENE e
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o ImLA &2 A|2& HPLC(Agilent 1100 Series,
USAE 24810 fHefAE 2Hdsiyint. HPLC 278t
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(& 1) Comparison of formaldehyde content bet
in MSDSs and in results of HPLC analysi

Samples Content in MSDSs(%) Result of HPLC analysis(%)
A 3.5~3.8 3.4
B 0.8 0.7
© 0.8 0.3
D 0.8 0.6
E 0 1.14
F 37 36.5
G 35-40 1.1
H 35-40 1.5
| 41.5 10.4
J 35-40 35
K 37 36.5
L 0.1~0.2 0.12
M 37 4.6
N 35 8.3
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(E 2) Result of review for hazard - risk classification

Physical hazards
Sample Health hazards

Number of suitable

Result of classification/Numberof

review

Environmental hazards

classification(appropriate rate)

Flammable liquids

Serious eye damage/eye irritation
Skin sensitization
Carcinogenicity
A Germ cell mutagenicity
Reproductive toxicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

o O o o — O o o

1/8
(12.5%)

Flammable liquids

Acute toxicity(oral/dermal/inhalation)
Skin corrosion/irritation
Serious eye damage/eye irritation
Respiratory sensitization
Skin sensitization
Carcinogenicity
Germ cell mutagenicity
Reproductive toxicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

[N NN el R =}

9/
(81.8%)

Flammable liquids

Acute toxicity(oral/dermal/inhalation)
Skin corrosion/Irritation
Serious eye damage/eye irritation
Respiratory sensitization
© Skin sensitization
Carcinogenicity
Germ cell mutagenicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

Acute(short-term) aquatic hazard

911
(72.7%)

Flammable liquids

Acute toxicity(oral/dermal/inhalation)
Skin corrosion/irritation
Serious eye damage/eye irritation
Respiratory sensitization
Skin sensitization
Carcinogenicity
Germ cell mutagenicity
Reproductive toxicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

Acute(short-term) aquatic hazard

oo Y [PENUREN NN NN el = K= = NN NN e N K =)

912
(75.0%)

Acute toxicity(oral/dermal/inhalation)
Carcinogenicity

Acute(short-term) aquatic hazard

o - O

1/3
(33.3%)

Acute toxicity(oral/dermal/inhalation)
Carcinogenicity

Acute(short-term) aquatic hazard

o - O

1/3
(33.3%)




(E 2) Result of review for hazard - risk classification

Physical hazards
Sample Health hazards
Environmental hazards

Result of
review

Number of suitable
classification/Numberof
classification(appropriate rate)

Flammable liquids

Serious eye damage/eye irritation
Skin sensitization
Carcinogenicity
G Germ cell mutagenicity
Reproductive toxicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

o o oo —- o — o

2/8
(25.0%)

Flammable liquids

Skin corrosion/irritation
H Serious eye damage/eye irritation
Respiratory sensitization

4fh
(100%)

Flammable liquids

Skin corrosion/irritation
| Serious eye damage/eye irritation
Respiratory sensitization

3/4
(75.0%)

Flammable liquids

Skin corrosion/irritation
J Serious eye damage/eye irritation
Respiratory sensitization

m
(100%)

Skin corrosion/irritation
Serious eye damage/eye irritation
K Skin sensitization
Specific target organ toxicity(repeated exposure)
Aspiration hazard

Acute(short-term) aquatic hazard

o o o — o o

1/6
(16.7%)

Acute toxicity(oral/dermal/inhalation)
Skin corrosion/irritation
Serious eye damage/eye irritation
L Carcinogenicity
Reproductive toxicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

Acute(short-term) aquatic hazard

o o o o — o o o

1/8
(12.5%)

Acute toxicity(oral/dermal/inhalation)
Skin corrosion/irritation
Serious eye damage/eye irritation
Carcinogenicity
Specific target organ toxicity(single exposure)
Specific target organ toxicity(repeated exposure)

Acute(short-term) aquatic hazard

oOl= =2 o0 4o 4o o

5/7
(71.6%)

N -
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subjects(14) Contents
Checked items concordance
Score* Details (%) ***
Concordance(%)**
Product and Product name 14 100.0
company Recommended use of the chemical and restrictions on use 13 92.9 97.6
identification Manufacturer/supplier/distributor information 14 100.0
Hazard - risk classification 7.5 53.5
!—Iaza.r('js . Label elements including precautionary statements 6 42.9 58.3
identification Other hazard - risk which are not included in the classification criteria 11 78.6
. Chemical name 125 89.3
Cetpeifer Other name 65 464
!nform'atlon on CAS number or other identification number 1 78.6 732
ingredients Content(%) 1 786
Eye contact 14 100.0
) . Skin contact 14 100.0
Firstaid Inhalation 135 96.4 96.4
measures Ingestion 14 100.0
Indication of immediate medical attention and notes for physician 12 85.7
Suitable (and unsuitable) extinguishing media 135 96.4
Fire-fighting Specific hazards arising from the chemical (e.g. nature of any hazardous 135 %4 976
measures combustion products)
Special protective equipment and precautions for fire-fighters 14 100.0
Accidental Personal precautions, protective equipment and emergency procedures 14 100.0
release Environmental precautions and protective procedures 14 100.0 100.0
measures Methods and materials for containment and cleaning up 14 100.0
Handling Precautions for safe handling unsuitable 13 92.9 929
and storage Conditions for safe storage (including any incompatibilities) 13 92.9
Control parameters (e.g. occupational exposure limit values,
Exposure L 6 42.9
biological limit values)
control's &personal Appropriate engineering controls Omission of engineering method 9.5 67.9 70.2
protection Personal protective equipment 14 100.0
Appearance(physical state, color etc) 12.5 89.3
Odour 13 92.9
Odour threshold: 9.5 67.9
pH 10 71.4
Meting point/freezing point 10 7.4
Initial boiling point and boiling range 12 85.7
Physical and Flash point 13 92.9
chemical properties Evaporation rate 9.5 67.9 o4
Flammability (solid, gas) 75 53.6
Upper/lower flammability or explosive limits 1 78.6
Vapor pressure 12 85.7
Solubility 11.5 82.1
Vapor density 9.5 67.9
Relative density 13 92.9




(¥ 3) Concordance rate in 14 MSDSs contents

Result of checked

subjects(14) Contents
Checked items concordance
Score* Details (%) ***
Concordance(%)**
Partition coefficient: n-octanol/water 7.5 53.6
Physical and Auto-ignition temperature 12 85.7
chemical properties Decomposition temperature 6.5 4é.4
Viscosity 10.5 75.0
Molecular mass 10 71.4
Chemical stability and possibility of hazardous reactions 13 92.9
Stability and Conditions to avoid (e.g. static discharge, shock or vibration, etc) 14 100.0
reactivity Incompatible materials 14 100.0 982
Hazardous decomposition products 14 100.0
Toxicological Information on the likely routes of exposure 8.5 60.7
information Health hazards information 4 28.6 4
Aquatic and terrestrial ecotoxicity 9 64.3
. Persistence and degradability 12 85.7
Ecological : . :
information BIOGFFUI?nUlaT(IVe potential 11.5 82.1 80.7
Mobility in soil 12 85.7
Other adverse effects 12 85.7
Disposal Disposal method: 10.5 75.0
considerations Disposal precaution 14 100.0 875
UN number 95 67.9
UN proper shipping name 10.5 75.0
Tansport hazard class 10 71.4
Transport Packing group (if applicable) 105 75.0
information Marine pollution (yes/no) 5.5 39.3 613
Special precaution which a user to be aware of or needs to comply
with in connection with transport or conveyance either within or 5.5 39.3
outside their premises
Industrial Safety and Health Act 7 50.0
Toxic Chemical Control Act 7 50.0
.Regulato.ry Dangerous Material Safety Control Act 8.5 60.7 46.4
information Wastes Management Act 5.5 39.3
Other requirements in domestic and other countries 4.5 32.1
Other Information source and references 10.5 75.0
information Issuing date 9 64.3 64.3
Revision number and date 7.5 53.6
Total 76.29
*  Sum of points (Suitable ‘1", part suitable ‘0.5, not suitable ‘0")
** Score / 14 (total MSDSs) x 100
*#% Sum of Details Concordance(%) / Number of Details
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