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of Pure and Applied Chemistry)™ .2+ W e w4l (methyl benzene)o|gtal st} 194)7)
SRkl = Mg AR FAHES o] &dlo] AAkstdi oy, Al ool A AAREFe
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WAl 5 giFEe] )8k dojef g2 e, dolA B oz HA dof

4 g F7188kE (VOC) woll shutolth AAE A e e EFde
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dEH M=SZoAM =x-Z2 2led

OF!

7t

<E 1> dedd F2=Ho =HMEHAR 2
Unit OlM| E =24 PGMEA
CAS No 68-12-2 108-88-3 78-93-3
B XAl C3HeO CsHs CeH1,03
ol Aol K 2 44- 2440 5
Qo218 Qlshy AH(PE 2) | Bt UX(TE 2) | Qlsky UH|(TE 3)
LN g/mol 58.08 92.14 132.16
S=8/0=8 °C -94 -93 -87
E= °C 56 110~111 145~146
OlotH™ °C -17(C. C) 4.0(C. C) 43(C. C)
Z9rH Q| % 2.0~13.0 1.2~7.0 13~131
=7|1¢ kPa 24.53(20 °Q) 2.91(20 °C) 0.337(20 °Q)
2= g/m¢_H:0 7t&d 526 mg/f@25 °C 19.8 g/t@25 °C
S7|9e =S7|=1 2 3.14 4.6
2 = (g/me) ==1 0.791 (25 °Q) 0.865 (25 °Q) 0.97 (25 °C)
Aogisle e °C 465 535 315
NFPA(H) 0~ 4 2 2 0
NFPA(F) 0~4 2 3 2
NFPA(R) 0~ 4 0 0 0
ad5d LD50 5,800 5,580 8,532
(E3) mg/kg (mouse) (mouse) (mouse)
48454 LC50 50,100 12,500 4,345ppm
E=3ol)) mg/m’ (8hr mouse) (4hr mouse) (6hr mouse)

% C. C. : Closed Cup, Sigma Aldrich MSDS%+%
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i 7t A= Siwoloboff {3} B4 HAEWHES &85 FH|E o] &ste] e =
Astatt [18 712 #=4d =49 AFEE Mettler ToledoA}2) "Melting point/range
and boiling point measurement instrument(2 9™ : FPYO/FP81); S vepdch A& 4=
FP902] central processor®} FP812] measuring cellZ /3% {4 A3l bubble frequency
£ o]&ste] dA F=HE 8L F Aok B ARE B AAAEE capillary

tubeol] Hol FP814 measuring cello] £ 3 FPI02] central processorz A0S 2Hs

o)
1:]
N#A Bt EA 28l A heating rateo] W& A]F9] bubble frequencyZ photo sensor?l]
A A FoRA 3 —‘Exu% =45ty An)e] SAHHLE 2ol Hd 375 C7hAo)H,
2110 C/min 7FA 2483 = A = 2l

ol AlE7F BFEate] oA F3rb BrtstAY, HA ol
= Arde AFE de 23E o
1071-2 : 2007 “s}et=de] =3 S gk A3 -3
HEFeHAl AR thgy) 2

(1) HAANEE FAZIZ boiling point tubed] (15~18) mmAE FHAstaL 1
o] hoiling capillaryE A%, olwl A& A 7|27F A7|A] FEE Folsit)

(2) FP81 measuring cellol tubeE FY3ste] &%= 45A17|M bubbled
reflection ¥ 3L photosensorel A detection 314 #+=%S ZA 3

Q) 548 T HAst= 7132 EANE(bubble frequency)”F 0.

Aslal, 33 WS A3 3719] data® 7ML Btk FEAAE b
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ol A1
= = |
(regression analysis)sle] @ojxl Aoz ¢k 1300 &9 F7|&A] &3 + 9= Ao=w

de A ATt
l n
7.

21 (2ol A BEe] @9& “g/mL"olH, A B, n 7] A 2F AL&38H7] g gk
ol T = Kelvin=AL 2 AA>%(critical temperature)S YEFHTE <& 5>of = oA
E 5 3% ¢ B4 259 nE U F4S 93 A5t A 2F 488 = 9

= =28 M(T_min~T max)E L°fsto] vepd Zlojth,

— 17
density=A » B (

<E 5> 20 mE =5 29 LUZAHMS T A
OtM|E =FA PGMEA*
A 0.27728 0.29999 0.28801
B 0.25760 0.27108 0.22760
n 0.29903 0.29779 0.28570
Tc [K] 508.20 591.79 597.00
T_min [K] 178.45 178.18 211.45
T_max [K] 508.20 591.79 597.00

* PGMEA(CsH1203) : 2-Ethoxyethyl acetate(CAS No..115-15-9, (CgHi203)) AH&

& B7EeA HlFs SAS] Sste] AR e AAWMS 8% AoEA [19
81¢] Mettler ToledoAe] TAX Balance and Density determination kity2 AF&3Fith. &l
g ARlE AR FEe Adtelr] f% o HEE wAToRMA A B A HFTS
AT g den, HAdl Aol (100~200) golal 01 mg7HA ¢l o e HAAA S, =
=

A, #EE4L 98 Fsinker), ¥917, holder 502 T4 3]
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< TKS M 0004 : 1997 “&}8tA|=<] vF SA8WH-54 3
_]

Aol osim Alddar B oHg AbEshe e T

AH(AA ] P 2 H]%-ﬂ
efshAl A EW oS3 2

(1) Sinker®] 57} H]A o3 9 (20~30) mmol] LEF vith= AS AREste] F9
7] aglel Aabekot

(2) Sinker % with= Ao ZR7] AFS F7] FollA 0.1 mgZhA FA (W).

(3) (20 £ 05) T= FA g AEE ¥ HA sinkerg ©1L o] HIAE H[F W
el gta vitks AS o] et

(4) Sinkerg A=

(5) SA1 AR
< A5, 9 AAE st A5 AAg

9 HAds FAMA A=d Ast A ) A DE o&st] AR EE(20T) R H
+(20/20C)& Ab=gi

N

< 0.1 mg7HA SH(W2).
3w, &%7 1 8% el 9

(WM -w,)-D, (W~ W)
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2 (3) 3 A (@dlA 7 71E7) onfske v ok 2

D : ¥%E(20 T)(g/em’)
: W]Z(20/20 C)

W, © Sinker B with= Mo Fo
W, © Sinker % itk A9 AR
D, . Sinker®] ¥%(20 C)
V : Sinker?] 3
09982 : 20 CellA e =] Wi(g/em’)

lxe] ZE7] Aakg)

O
oA Er7] A g)

=

3) QIz}H™(flash point)

Aspge JA EE Ty AANN WA F77b $719% Hold AR
EE Fug EPVIAE B, o7l BRE bl 9 W enHoz HYE Ju
A dashs, & QgEe A4 LR wath AFAS oA A9 § A%HE
28 slrte] G W A&HA Aaste £xd olzud, of £RE Axyolgn ol
Aspist TR AsPe B e B g wolvl, F2 A AYS W
Beb $A2A Fash, 39l mebE d4F Begold HeHe nold g A
29 FRE 2] A ASE7IE Sk Qske] Z4 welE we geeA 7t
Ak A g FEe A e W 2 A7) slos, kel 54 e TR
o

kS
=
WA Az HE TGN TAHE EFes TAsE oMlE T A EFE

12 g2 Se] MSDS DBE ZARshe] <E 7> el of

ek Q13skal dole
AEL DBTF ¢kzhe] xpol 7} vhERyiT),

e S A A (KS M 2010 @ 2008)e] ofabd el # 4] <Istile] Aol &85 =
AALA7E oF 35 TR A glom, & Algo] tek A AldedA 7] F DBt
= AdexH HLfolA A8t Afol7t FEHA A v tE DB Q1stA oy =
AR R A Ael7t S AoR FAEEG QIS b AulEd uie 3o
4) ARA 1 U AFEAS UE Abde] e AaolA sddk AaHer $43 AY | thste] AAES 7



dEM M=SZEoM x5

EA oA Zbyd &3k FV)o] dAdy A-[EY] dwol Y EHe] Fedy d#d
F Qo o= FAE Y] i AP Eo] AotHAL 2] (5)E FAEE Satyarayana
and Rao®] Al¢tst 2] L. Catoire 5©°] AIQFs 4 (6), E. M. Valenzuela &©| AIQFsh 4
(7) s°] HxEAHQ wr=d9 Qstd FA4A o)z & 4 k.
<E 6> Qs AlY ol FF
oI5
== Al HEIE X8 /3
o TT
ol P‘*OI 93 °Cols}ol A= oo
X HaH|Q AR
Ei ) 7t
Q1A a) 40 °Co| ™=} 55 mm’/s Ol&el Alg | _
= b) AlE ZZOIA 7|220| 47| A= o
_ N sts HEl d=2R
A o HE EES TRIE AR
o=k Al 9o Eo 7o zo Btm
_I:-_I O|_|§|-7IS_‘|10| 110 °CO|-6|-OL| A|E 2T oOoTrr OTIy T © O
T E{Hl ¢I2Q
HAZ|OFEIA |ZHA Q5o £0| Zast A2 % Ef1 |3y, 4% 57 7
mA LA QTP AlY HEHES HEE £ Qe AR (AR WHe AR
MGF OIAZIE, RF mfatd,
HOZHRF, M7 22,
FAl | 2o °CO| At 9o o
il I L Aje|g, BARH, 2E
228
<3 7> MSDS DBY £=E2 9| 2ls®™[T] HOlE H|u
[
OlM| E Toluene PGMEA
KOSHA -17(C. C) 4(C. C) 42(C. C)
HSDB -20(C. Q) 44(C. C)/16(0. C) -
Sigma Aldrich -17(C. C) 4(C. C) 43(C. C)
CHRIS -17.2(C. C) 44(C. C)/12.8(0. C) 45.6(0. C)
* C. C. : Closed Cup test((23# 2] 213}4), O.C : Open Cup test(Z§"2] Q13}4)
mous 19



4 HME=SZoAMl otf-FE 2l
R R S
n,) ",
Twp=a+ 5 2} (5)
c
1—exp|——
( p( Tb))
Top= 1477 TO 79686, A }17(})&;6845 n;o.o5948, 2 (6)
T n
A]{vap_A(l_?C)
lre - 2 (7)
T b ﬁo +61 AHvapl B
A 5), A 6) DA DAA Tt 7,5 Kelvin @915 2= st da}t #+4 a, b, ¢
L osgEd I A e e SRR U Ba9Ad AFE 247 vehi o
=i AHmpL [k]/mol] @95 Zte 29815 KA ¢4 =429 TLE=E Modified
Watson 2ol ga|lA 49 4 i, A ne 3stezd 129 A Tex 94 &%2(K)
2= iddd =23, AR, (€A K/ke 5] @98 2te =AM 254,
H+= [8%/4%, kl/kg 5] @9 20 A4AE S YepdH
21 5), A 6) 2 A (NE ol&st] FA Ax #H FAHNA A= EFES
TATHE OMIE T M 52 d# sty R4S A8 A5e 24 AoE <
g>of LeERh AT
<I 8> Zcd® HolHE 0|88 5 2F9 Q3H FH
Satyarayana and Rao L. Catoire et. al
a b c T Trp AHyap e Tee
[K] [Cl [kJ/mol] - [°C]
Ot E 225.1 537.6 2217 329.26 -19.0 32.19 3 -21.3
=24 2251 5376 2217 383.78 79 38.34 7 5.7
PGMEA 260.8 449.2 2217 419.15 51.7 49.77 6 421
MEotHEHAT
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E. M. Valenauela
Bo Bl Tb AHC AHvap TFP
K] [Btu/1b] [Btu/1b] [’C]
Ol E 0.819 -0.0007476 329.26 12,300 222.30 -17.1
=y 0.819 -0.0007476 418.15 17,400 151.18 8.1
PGMEA 0.819 -0.0007476 419.15 23,800(J/9) 296.0(J/9) 449

Aol A & QEol A4 (6), 4 ©) L A Dol A% AR
24 DBA3H Aol& ndth 4 ()= 1-stehie #3408 §
A2 dZs, 4 (6)2 3-sehiE FgH0m g olold 21
249 27449 WS o5 el nrk 4aAF RS e & e AoE U
A Qe e G4 FPgste A)B wels| W A9} 5

2 ¥

2AguE hse A

A8 e ZAs7] A% Al [2" 9l Hol= PETROTESTAK

H
>
oo
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4 HME=SZoAMl otf-FE 2l
<E 9> 352X 37| EMHe BF ¥ SHWS
= 2
=3y AR
A o &|
. 103 Pas E 2x103 PaZl}X|
L= Si=1a%] (=l S| = L
= & HHEH(Dynamic method) AegH™ Its 2x103 PasEl 105 Paztx|
Mg (Static method) s It 10 PasE 105 PaZllX|
Isoteniscope It= s 102 Pat E{ 105 PaZl}Xx|
==Y 7ts 7ts 10-3 PaE H 1 Pamtx
(Effusion method vap. pres. balance) b = aTH x|
== Adyda _ _
B e Us= E- J,
(Effusion method weight loss) = = ‘ 10-3 PaH 1 Palx|
JIAESHEFE (Gas saturation method) It It ‘ 10-5 PasE{ 103 PaZl}X|
\
2| ™ Xt (Spinning rotor method) s | s ‘ 10-4 PatE{ 0.5 Pa7IX|
0> MSDS DBE T £Z9 &7|Y[kPa] HolE H
OFAM| & =5A PGMEA
KOSHA 24 (20 °0) 3.79 (25 °O) 0.50
HSDB 30.80 (25 °C) 3.79 (25 °C) 0.49 (20 °C)
Sigma Aldrich 24.53 (20 °Q) 2.91 (20 °Q) 0.337 (20 °Q)
e 0 o 0.355
CHRIS 749 99 (37.8 °C) 7.58(37.8 °C) (20 °C)-DowX} 2
T =4 B SN e 2Ry RN 8T ¢ don, A Aol Antoine
W7 2ol
log,,P= A+ B/ T+ Clog,,T+ DT+ ET” 2 (8)
21 ()2 ¥MEPFE Antoine WA dFoz oF 1400719 Fr1Edd tdt F71%F do]
BE 8924 ste] dojzrk 4 @4 S/ LxE 27 “‘mmHg"$ “Kelvin’o| ],
A B, C, D= 4 713 %Oﬂ 3+ 3] 7)< (regression coefficient) S YERATEH 2 H7}
HHEASEE MY AATH
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= =
#4817 w Ao} 25 oA F4 T 2

OLM| £ EZ PGMEA’ =

A 2858840 3407750 1.9276 29.8605

B 12469000 | -3037.900 131451 1315222

C 73510 9164 5.7407 73037

D 2.80E-10 1.03E-11 210E-02 2.42E-09

E 2.74E-06 2.70E-06 1.18E-05 1.81E-06

T min [°C] -94.70 -94.97 617 0.01
T max [C] 23505 318.64 32385 373.98
B0 3078 379 0.22@20 °C 317

PimmHg] 0.337@20 °C

HSDB 30.80 379 Siama Aiich 317

* PGMEA(CgH;203)

: 2-Ethoxyethyl acetate(CAS No.:115-15-9, (CsHi203)) AF-&

B gGrto A =719 AL 378 ToA detEdo Z7|94S =AstE ReidHol 96|

H
635] o] o tq qu ;((3 Hl =

Pressure Tester; = }%é}aﬂ ) slgd A= ¢
ez} 3719
9¢ BEFAL
olatel 2713 2R o5 A
|y AR A B9
Ffrote dud 3

A gah=t @207} ik
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ATk A=

LR 180

A9l

Ry
A B Es

= oE

AlE chamber 181 438 1
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=
) eRzAE

= [22% 10]o H.o]x= HERZOGAFY TSEMI-Automatic Vapor

Al& chamber”}

WAE 98 manometer® T4 = o
S M IS0 3007+ 012 “AAE 5713 Ag-ele
Tk A9 SR A 2 9
At 483t 22y o] A2

=

2 F718ke] 180 kPas ZFeh= 538
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dEH M=SZEoM SH-ZE AL GE7

OtM| = =5 PGMEA*
From Eq. 12 2.88(01%HA -20°C) 1.13(QI3H™ 4.0°C) 0.97(918}A 43°C)
From Eq. 13 2.74 1.25 15
From Eq. 159 2.58 1.17 1.36
DB HZZ 2.33 1.18 1.28

* PGMEA(CsH203) : 2-Ethoxyethyl acetate(CAS No.:115-15-9, (CgHp03)) AFE-

A5 theke] A AFE 3717 WAlel ela) el E

oFato] <3 13>o] LERAQE 29E E o Ae Awnd B )

st FA 24 o] MSDS DBEHF-H A Aol 7hg & HAE BAoH, A4 o]y
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Hogroa ZaalA = (17 12]914 Kol Chilworth technologyAhe] Flammable
Range Apparatus;ol ¢34 S5t dld Il &% 248 A9 28 13 3
X kS vessel B HgAaE 02 A E O] Q)

ANgS st EF A2 TASTM E 681-09 : 2009 “Concentration limits of
flammability of chemicals (Vapors and gases)” 2 ZFA o] S Y5t gubE
et S 9% Ui 37138 EFste] ey 9d4H Y dHE v Sl A

I /I FERAS 24T, 07 AU FAE BIF A Bk 9 2
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5 A (13)%& Agal7] 93 3711 5529 d4add gk CHETAH P/G DB 3 oFAlE, Toluene, PGMEAZ} 7+
7} 1688.45, 3771.88 % 3197.24 kJ/mol <.
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P HE 01 mL =+ 005 mL

% A WA 71E
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0

bol 3L [ 1319 o] v
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(e}

losion

Record Data

ExXp

F 3
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Stop Agi.

&

Equilibrium

Air injection

Vaporization

"l
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Vacuum

Wait{Smin)
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Esti. EL
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Injection

h

Agition

[18 13] ASTM E 681-090f 2|&t
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6) &8 (Kinematic Viscosity)
(1) gvjg 2 A=A
Processor Viscosity System PVS1 / LAUDA(=4)
(2 +4 2 9%

@ Measuring stand [29 14] b-(D: holder= =7

g 33d oo, J=zE
ol &3] ARE Y T (infrared light barrier 2) 2 Eo] &
715 ol Mt e

= (infrared light barrier 1)7}A] Al &
2 Ubbelohde H%=A [2¥ 14] b-©®
@ &=z [29 14] b-Q) & =24 100 T7H=] 7+

@ VRM(Viscosity Rinsing Module) [Z1¥ 14] b-@ : A8 95 & MZHEu=
s AHE e

Ju\]q
|

infrared light barrier 2 |—e§(
— ]

infrared light barrier 1 |

a. Ubbelohde & THA|

|

b. Control unit
(28 14] SHE ANE7I

(3) AE T FAR
O Mg 2=l 444
A= gl
A3to] Aol 9%
@ A9 IA, <
Aol A
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7) SEM(DSC, TGA)

R olgt E49] B4 W4 (physical parameter) S £E9] 32 Uehs A u)
Wolth, & B exg AYshl WatAgel mel ehbs 94 54 wels R
Aolth o] u oWl Eg|A W4 Wals B Advle| uwig} oy 1A WHES] Qo
QEA WHES <E 14>9 2ok B AW BrllAE DSCO TGAZ o 88 AEA S
A8 T

<E 14> G244 2FYH EF
=X T 7|2 Thel
DTA(Differential thermal analysis) 2 X AT K
DSC(Differential scanning calorimeter) go== Aq Joule/s=Watt
TGA(Thermo gravimetric analysis) =gf g(%)
TMA(Thermo mechanical analysis) 20| AL(%) m

8) A|Xt=AtE2FA|(DSC ; Differential scanning calorimeter)

DSCAAFFANE A= Alget g 7e5d S §d3 25 Z2ado] mdt §ig)
AZIAA 2ok AZEe] R A SAHE ARet VlEE A dfE ko] (Difference in
heat flow)E 43t} i< (Heat flow)> FEW; Wath L AEMW)HSZ AL
HE dolyAE gt dfES A7to R miEsd duxgor datEw mW - s
mJ= YERATE oY= Al5e] dE¥(Enthalpy) ®sbol] AdstH Alsrt dUyAE
ot dEy Wsk= 549 (Endothermic)ol™ oA & W&t U4 (Exothermic)©l 2
gt} DSC Qlehy] wstel dojo os) WA= d4 Asoel gk thdst BRE AT
sty vd 94 g9 81 do|(Glass transition), 3FHHFS- w=H AT T3 2 E

4 Wss 19

ot
¥
32
i

(1) g3
b gl R AEA
- 2\l 1 DSC1
— A ZAF ¢ METTLER TOLEDO(Z=$] 22)
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[28 15] DSC(Differential scanning calorimeter)

) g A R A

(3|
=

8

OF!

7t

- DSC+= A&7F 97 pan® (=42 AE%+= W pane] 97t
measuring cell, sample pans A5C % celld FU3HF+= sample
robot, (-90 ~ 30) C ¢ #& W= 2+ cooler® F+A %o St}

<E 15> DSC measuring cell AtF
g = Spec.
2 HY (-50 ~ 700) °C
2 YU + 02 K
g £ (0.02 ~ 300) K/min
Calorimetric resolution 0.04 uW
(2) Al

7H A& a4 0 ASTM E 537-12
(Standard test method for the thermal stability of chemicals

by Differential Scanning Calorimeter)

W) A48 WY w5, 157 ke e, 18R T

h AlE 2 0 AlETH RG] IdE F de Fedo] B3
=4 SAol &7bstH, B3 4 7hsd Alme 42 100 umeelst=
- Aol wEd Edd EdEe] Ae SAAAY Add o
Fs F T AT

3 omsazT AgdEmddTy
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) Alg A3k DSCY A5871E 4FuE(AD A2 pans AHEEY L
H pand] A|EE H& & piercing kitE ©]&3] 1 mm 7}%2] pinhole
S £& lid=® sealing toolS o] &3dte] =UH-&9]c).
Ag5=dE (1 ~ 2) mg, &7 E]718HFZ 50 me/min)ol| A =783t

oW (2~ 20) C/ming 2552 (30 ~ 500) CTe =Xxl 9l sl

SHEAVNTGA) = A4S S22 255 WIAAS w9 Az dAfists A7t
oy} &9 FEA FAGTE AR AHgHshE F(vaporization) oy 7kA~E A4 3)
+ 3}8H-$-(Chemical reaction) Sl 98] 2ASHA =™, microbalanceo] ]3] 914240
2= 4k TGAd 9g &2 % FA4E o] gef SEvsgd we A s 37 5
o] BY7|slelA B AsS BEE = o AR dokdA 2 I Edou A
S e 2 2ANE 58 4 5 9k 3k Mass spectrometer(MS)9F 172 % o]

Flwo] o]23td & Mass spectrums £ S

TGAANA 727} EAEH MS=E
BER

BAse] MAE FhaE AHRA

i)
4
30
iu)

SREES
71 vl R A A
- ¥ 1 TGA/DSCI
- AZAF - METTLER TOLEDO(Z2=9] 2~)

(a) TGA (b) Mass spectrometer(Pfeiffer vacuum)

[28 16] TGA(Thermo gravimetric analysis)

) e 9 A
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1) At T A22| #E=(Boiling Point)

A= 1ed diste] AFrAKS M 1071-2:2007, shstede B3 =
el wet Metter Toledo FPIO/FBSIS AHg3te] BEHS 2Aagch. At <X 18>
2t

_E

<E 18> AL M# AlRe| BEH =HZ

x=x{ 7} xXXHZdq
NEL: shuy e wic L — H=
(o) ¥Eco | EEEA
84.5 ‘
AR 1 KS #4 85.1 85.1 0.600 =8k 84.3°C
85.7
(2) A%} 13

ol dEA HIETA A (immiscible liquid)] w=H2 F crede L& @

glol F719hS Fatel t)71SH760 mmHg) % obd W) Qojzlt. &, EFA-Bo £PE

H H
T8 EFde F7]9he 33752 mmHgolal 578 B9 79> 42248
mmHg 24 ¢35 76 OmmHgo] o] #7] Alzlejok ah=d Ald Axpgts} 08 T2 A
ol QAT 851 CollA &2 FAto] ALl

- A

2) At XA A|Z2| Reid 7|2 (Reid vapor pressure)

7 1o thate] A AFAKS M ISO 3007:2012, AvA1% 2 A5A i-F71% Al
I-gjew)o| ule} SEMI-Automatic Vapor Pressure TesterE AF8-3to] Reid =71
stk Ayt <& 19>¢F 2tk

Al

jus
o mol

ol

=7]

J

(1) 22 2.9
<E 19> AtX M3 A& Reid 37| 5823

EX A X 7F EZ™4q
WL t_lll-; = ‘St B2 H| 3
i (kPa) 7 (kPa) BEEHEK
AME 1 KS ¢4 14513 14.8 0.265 =EU
145 13.7 kPa@37.8
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4-2. ZBH T BYU WEY S0 YBY

- - O

=
0z
MK
omu
>
HU
1o
ne
Bl
1x
(@)
wn
o
_|
o
=

A= 2, AlE 3 ol et AAFAFEFADSC), LA 7I(TCGA)E AR&ete] AA
slem Alg 20 <i# 21>9 2k
<¥ 21> DSC ¥ TGA A" =AH <t
a5 =217 S25 7tEE | Pan
|
. ble?)
air 5 °C/min (30 ~ 300) °C High pressure crucible
(HEHH)
DSC air 5 °C/min (30 ~ 500) °C
Vented pans8)
hgH)
N> 5 °C/min (30 ~ 500) °C
air 10 °C/min (30 ~ 800) °C
Open pan
TeA OhE)
N, 10 °C/min (30 ~ 800) °C

(2) A3 ¢ a2
7} DSC &4
[1%] 18] 50 ml/min 7<) air B Ny #917]414 5 C/min®] $2&HE2
gt DSC A5 A#=2A A= 29 AEY AHFH A5 U JedELY T2
A7t a7t dojun] o= DSC L#Zo)A (30 ~ 130) T 2744
v

2
‘<
o

= ol 7
A3 Z7kage. Ax 291719 74
2 2

] A

H
o - = = = S =
T, wAT TES BEEA gokoy, Fiaie iR FAHE W2 F

7) sealing toolE 0|83} coverZ ZUE3t stainless steelX RO panC 2 L2 10 bard. (LY ot S
Z2 HiAHStD 23 Sof 9Pt dIES S BESH| )

8) sealing toolZ O|&3l0| coverE EHE T, piercing kitE 0|835l0| (50 ~ 100) pm ZZAS| F™H(pinhole)=
LHol LH= 2t oF S HAIANZ.
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£ Fxatd Astdia Hol WAl T3 22 2do] dAE ThsAde] vk 74
g [29 2012 AR 35 50 ml/min frFe] N2 9171914 5 T/ming] <& £k
2 e DSC A% A#EA DSC 1= A (30 ~ 110) T F2714 Fdeo] 4
oo oluf W THE Ao FAHHM ol rtdstdx el Halt gl
Ao Hol spahbgolnt #all o Wste #EEA okt [1d 211 Al 3
BAE panoll Hob 5 T/min®] s2&HkE2 33 DSC curver ] (165 ~ 215) C
MM 12 J/gel a9 Azt #2Hd ol Tl FEESY Eo] SHHIL Ho}
= ¥ Sl Astdwdrt AFH = Ae 4 3

MW

1 4

0 MTTIT -[——4*

] m Integral -8966.90 mJ

] normalized -2140.07 Jg -1
-10 Onset 84.65 °C

1 Peak 97.47 °C
_20 1
-40]

50 100 150 200 250 300 350 400 450 °C

[2&] 20] Al& 32| DSC curve (ZHE+8 pan AHR)

mw

2.2

2.0
Integral 32.30ml

normalized 12.42 3g~-1

1.8 Onset 173.04 °C
Peak 201.16 °C
Left Limit 164.88 °C

1.61 Right Limit 215.23 °C

1.4

1.2+

. T T T T T T
40 60 80 100 120 140 160 180 200 °C

(a3 21] A& 32 DSC curve (ZH & pan AlR)
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) TGA
(28] 22]2 air © N2 Z7io|Ae I35 A
150) C WA oF 83 %o FTHA7E dojuAITt A&

dEH M=SZoAM =x-Z2 2led

& vEbd TGA 2822 (30 ~
2 AHAste] AE A=

g R ARE 71719 Al 2EFL AFE AEE] Al t7lsks el A

A& oz FAZE Aashy] wel AlRW A2oA Sdehs =4 vas

ok Y ge Ao F4EY. (a8 23]& Ny £ A7 39 e d HEkE Y

F

o
=
R

Ehdl TGA == 100 T olstell A A5 A9 97 % ol #asidlth

Weight (%)

T T T T T T 1

100 200 300 400 500 600 700 800

Temperature( )

[28 22] A|Z 29 TGA curve

%
100 -
Step -97.8205 %
-9.4015mg
oft Limit ~ 40.81 °C
801 Right Limit 111.45 °C
60
40 -
20
o E
50 100 150 200 250 300 350 400 450 °C

(28 23] Al& 39 TGA curve
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2) HE28 AR &L (Kinematic viscosity)

A7 20 thate] A FA(KS M ISO 3104 : 2008, Al-FAE-F 2 B5 ohi]-%3
iy 2 A A4bol Wl Processor Viscosity System PVSIE Abgslo] S5
SAstATh A <3 22>¢F 2t

<E 22> HMETY MR SHX Al 23

Ages F< Il 2 Hl
=™ E(mm/s) 2.316 30 °C Capillary : Ob(&f==: 2F 0.005)
(2) A3 a1z

AR 2E 5 om ABA 9AE AzZe Beje) Y Sl A 2ol g

=
ake AE}7} ofvt S(EAE 0801 mi/s@30) M52

3) MZE2l A|&9| Q3™ (Flash Point)

A& 20 dhstel AlTFAKS M 2010 © 2008, 9 2 Af AF 984 Ag
T A AR et gl H A AIR7IE o] &kl AsHE A Ade
<E 23>3 2t

(1) 23 g°f

<E 23> MEY AMER9 Q3 EMAn
=% E=X7t =k
N2 =% =3 G o
' (C) BHHAUCC) | BEEHEK
48 PGMEA ©I%}H
AlE 2 KS #4 48.5 48.5 0.289 43°C
| 48.5 (Sigma Aldrich)
(2) 23 &
Isprlo]l FHFAl AxA] AHRE = §miel PGMEASE frAbekal, GC-MSD o€ A&
A D GC ol§ ARG A% PGMEAZL oF 75%= 2=k e A
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3%y

oMol shif-Z& ?lHd

E 25> OlM|E Z&t=2o e 2= S™¥Ey
E£H™A IC
NEL:
1 2 3 o HEEMX}
A 24 58.6 58.8 59.0 58.80 0.200
Al&5 62.2 62.2 62.1 62.17 0.058
A|E6 64.8 65.0 65.0 64.93 0.115
AR7 70.2 70.6 70.4 70.40 0.200
A28 60.2 60.6 60.3 60.37 0.208
AlZ9 61.9 62.3 62.4 62.20 0.265
AlZ210 64.2 64.4 64.3 64.30 0.100
AlR11 70.2 70.6 70.4 70.40 0.200
A|R12 59.2 59.6 59.9 59.57 0.351
AlZ13 61.9 62.0 62.3 62.07 0.208
A|R14 66.6 66.6 66.3 66.50 0.173
A|Z215 78.2 78.6 78.9 78.57 0.351
E-ER0l0| 92 OHM|E-2 0|44 27|
s ‘ [ ] 120
80 \ 3 “1:;)
g — £ N
& sp Lb— — @ g0
1 4 iT]
A T | A2 a0
20 ‘ 20
. S NN )
) 02 04 05 06 07 08 08 1 0 01 02 03 04 05 06 07 08 08 1
ol{E 2EE OHE 2EE
f OFM| =-PGMEA 0| ZA|
T
S
‘ 0 01 02 0.3 0;;%}”’%0.5%%;6 07 0.8 0.9 1
[O8 24] o|MEH olME EE=29 =280 wWE Z=H B3t
V. 23R MZ2Y =829 2alsiet™ EMTIL 49
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3] Investigate Options o NOAA, partners provide real time ocean
3 acidification data to Pacific coast snelifish
» Budget Information o
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Costs
» Emergency Information Dsr.,r

for NOAA Employees

New Climate Resilience Toolkit helps
communities prepare for a changing world

HOAA establishes new panel to guide ocean
exploration

‘Climate resilience’ tools you can use # Public comments sought on RESTORE Act draft
NOAA science plan
New online toolkit to help America adapt to a changing planet,
New Lake Level Viewer aids Great Lakes
community planning
More »
NS S A— GET OUR WALLPAPER AND POSTER
= Lake effect snow continues in eastern Great Lakes; below-
Ch mate.go\f normal temps across the eastern U.S.
Rl ST Ton Luiety October 2014 was fourth warmest on record for the
contiguous U.S.; drought persisted in West
Enfo Law; - Global temperature reaches record high in September: |
nrorcemen January-Sej global perature ties record highest |
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U.S. Department of Commerce | National Oceanic and Atmospheric Administration | Nafional Ocean Service

Home 0Oil and Chemical Spills Environmental R edi About

Downloading, Installing, and Running the Chemical Reactivity Worksheet On Our Radar

CRW Overview  Using the Program  Download/Install  Development History  FAQs Response Tools for Spills
The latest version of the Chemical Reactivity Worksheet (CRW) i1s 3.0.1, which was posted on March 22,
2013. Follow these instructions for downloading, installing, and running the CRW.

Downloading the CRW

Download the appropriate version of the Chemical Reactivity Worksheet (CRW):

* CRW 3.0.1 for Windows [Windows Executable, 27.7 MB1: Requires Windows XP, Vista, 7, or 8.
* CRW 3.0.1 for M Zip, 77.7 MB] How Big Is the Pacific

" Garbage Patch?
= CRW 3.0.1 for iPad [Zip, 12.1 MB]

Installing and Running the CRW

Oon = Windows PC:




@ CRW3 A3 3td 2 A3(opA=-

>

of Mol shy-F&

e

3

EESIELE e ——————————

Edit

Report ” G

Chart | | Reaclive Groups I| Custom Chemical List ” Abscrbent Incompatibilities | |

Help
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Mixture Manager

chamicals, then click View Chart for 2 compatibility summary. Click Help to learn mare.

L shermical found ey ratchings
~>1pessa

Chemical Search Search Mode: @ Exact O Word starts with O Anywhere

Chamical lama CAS Number UN Numbar  Formula DOT Labal |
| | | [ | ] lwmossearh, |
Search results list chemicals meeting ALL criteria entered; not “either/or”. — Acd to Mixture |
X Chemical Name (double-click on chemical name to add to selected mixture) CAS # UN £ DOT Label Formula H
x[ITOLUENE [ josss83 [ 1204 [ Flammable C7HE =l
Chemical Name CAS # UN # DOT Label Formula
OLUENE 108-88-3 1204 Flammable C7HE
Liquid
General Description Reactive Group(s, Reactivity Alert(s Synonyms (double-click to =dd to mixture)
[& clear colorless hiquid with a [+] [Fydrocarbons,  |=] [Highly Flammable [=] [1-METHV BENZENE =iy HERA ¥
characteristic aromatic odor. Flash point [aromatic |ANTISAL 14 Instability
40°F. Less dense than water (7.2 Ib / gal) BENZENE. METHYL- Health
and insoluble in water. Hence floats on ey N
water. Vapars heavier than air. May be = I+ |cP 25 rsoLvenT) =
[Mixture: [Acetone Toluene | serives reaiatia
Chemical / Reactive Group Name CAS Number RG Number(s) hemicals in mixture
ACETONE [ 67-64-1
[ IToLUENE [ 108883 | 16
@ File Edit
[ Mixture Manager || Mixture Report |[ Compatibility Chart | | Reactive Groups | Custom Chemical List | Absorbent Incompatibilties | | Help
B2
Acetone-Toluene| 2 | B
Compatibility
Chart
1 laceTone
2 [ToLuene Y
Hazard Summary | Potential Gases | Do User Comments Chemical Intrinsic Hazards Chart Legend
Selected AceTonE - [: compa
Cherical \ “ Viahly Flammable Wio hazardous raa(tw\ty issues expectad.
Combination |

100 = & Browse ¢ |

TOLUENE
Highly Flammable

ncompatible
Hazardaus reactivity issues are expected.

Cauti
Wy be hszardous under certain conditions.

Self-Reactive
Potentially Seff-Reactive (c.g., polymerizable]

*Note If asterisk appears in cell. then compatibility |
decision was manually changed by the user from the
CRW prediction to that shown. |

4

OF!

7t



K

Bl

.@

=
K
o
jol’

101

o

=
K
o
ol

1ol
of/
gl

<
P

Tl
K
O
ol

1ol

of

81

-

ul

K

2014. 6. 22. ~ 2014. 11. 21.

g e ol I




SR O @ 297ES 98
ZEZ0Me| 2hxf-FE - EE7t

o 3 A
% 9 ol
x4
o3
F A X :

OIFEZITTH AN TS SISt ME
AAQIHH AT AT A

201514 3¢

CHMA] S8 AAZZ 339H{2 30
042) 869-0325

042) 863-9002

http://oshri.kosha.or kr




	요약문
	차례
	표차례
	그림차례

	Ⅰ. 서론
	Ⅱ. 감광제 제조공정 및 사고사례
	2-1. 감광제 제조 관련 공정
	2-2. 사고 사례

	Ⅲ. 실험
	3-1. 실험대상 혼합물 및 특성
	1) 톨루엔(Toluene)
	2) 아세톤(Acetone)
	3) PGMEA(Propylene Glycol monoMethyl Ether Acetate)

	3-2. 실험장비 및 방법
	1) 끓는점(boiling point)
	2) 비중(specific gravity)
	3) 인화점(flash point)
	4) 증기압(vapor pressure)
	5) 폭발한계(explosion limit)
	6) 동점도(Kinematic Viscosity)
	7) 열분석(DSC, TGA)
	8) 시차주사열량계(DSC)
	9) 열중량분석기(TGA)


	Ⅳ. 감광제 제조공정 혼합물의 물리화학적 위험성평가
	4-1. 사고 시료 혼합물의 위험성
	4-2. 감광제 제조 관련 샘플링 혼합물의 위험성
	4-3. 감광제 제조 관련 혼합물의 위험성
	4-4. 사고예방 대책

	Ⅴ. 요약 및 결론
	참고문헌
	부록



