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1) A&7

(1) g2 4294
7F Al 9 A 2AL
- Zv]% : Fully automated Flash Point Tester TAG4

- A ZA} : Petrotest(E Y

AN P4 sk 54 ZRadn Aelrlsh 9 TAGA
2AS AR A5l 4L A 30 T A WAE 5
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=< =4, 7F9 Al Bubbleo] @HAsAY FAS F
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A2 el A A2 g

(2) AM=7|wpedl 2 o2
7h) Zmi 2®oA 2= A
- ¥4 Pensky-Martens Closed Cup Automatic Flash
Pointer Tester
- Al FAF ¢ TANAKA SCIENTIFIC LIMITED(Y )

) e A 2 AL
- A A AR e AlIER, AAES Y9 7 e Z
dH 2 FAH o] o Alojiel Al F-= Power Cable}
Signal CableZ 4% o] 9t}

- AW 140 ~ 370 T
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olakel Ag= A AA BAHE F/17b dio
G Wwol 4N AW Ve GBS F F glonm

(3) FEA= s
7h) e oA =AY
- ZH% : Cleveland Open Cup Automatic Flash Point
Tester
- A FAF ¢ TANAKA SCIENTIFIC LIMITED(Y )

(17 3] SHEME gl APy AR
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2. ZEYSHA (Flammability Limits)
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% LFLa A9 9ol gloy UFLE @46 S7tsir)
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Concentration

Flash Point Auto-ig‘nition Temperature

Temperature
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(1) ANd3+2d : ASTM E 681-04 "Standard Test Method for

Concentration  Limits of  Flammability of

jaiid

Chemicals (Vapors and Gases)”

@ Ag B o 3

(3 AW =4 oA Anst gdzwe] dojux e A%
ex2 234 od Ans 94 2247 oo ARe A
A%, s °

Data 7|2

LELE Yacuum [ Explosion

Wait(5Min) lgnition

Purge Agitator Stop

I

@ Equilibrium

A= F8 Air Fal
Agitation Yaporization

(2 6] SLeH ANFERH}AETM A 139] 71F)
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Lkl A gk dubd o w 3 W E & (volume % EE %)
5

25 =29 4% /2 %7

W) drkdow 25 C 7leo = FueA g SAst=, AR
7h o] dojuyA] ke A s2A7I7] WEel ol
e x5 373

) & 33 FE ge FAsel <& 4> #Zo] vty A
d4 Hdis|&dxte soles ger A4

M

(2 4) 2ot w=d 3l 87

=2 X3t (Precision) LFL UFL

W2 A (Repeatability) | 0.1 volume % 0.15 volume %

A& A (Reproducibility) | 0.1 volume % 0.9 volume %

aAgsr | W73 [Repeatability) | 0.2 volume % 0.8 volume %

7} & A (Reproducibility) | 0.9 volume % 1.8 volume %




204 - - Part4. Flash MAXNC| XY - =&t ST I}
m A3 23
1. 2Isl&E (Flash Point)
1) 23a ok
H7F oA AFsh vpe} o] AlFA(KS M 2010 : 2004)9] wet <
2= s Qs AE7)E o]8ste] SASH. &Y Alnd tisto] HE
538 @® T A&H 339 Hugts ALdof sty Ad & 5ol
5 glAto] WA aL(22F AlEl), oA (Safety) WHA <ldtd =AHAY F F
At A&t vy 2ok
213} (Flash Point) = 97 C (open cup)
(B 5) QePd =574t
= = =™A7
NEE | mmsy |smuw| 3T | 5% 2y Svad
Bl () (c) | AZHC)
R 1=t 101 101
UniLin900 | 7§ 13844 | KS 4 24 109 109 97
Al817] 33 97 97
2) BOlAY
(1) 22 A&
7H 22 A4 12 A Bu 8 TS 2294 <13}
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- ER)  EwaE 22 %, FUA 122 %
- Q8hA 944 1
- ARUER 361 C

td

s B, Q1shd, 4wty e

F A 4949

(& 6] 1-HE-2-M==|Hz=0] SE3H|, QAopy, Ay

Table 25-1 EXPLOSION LIMITS IN AIR, FLASH POINT, AND AUTOIGNITION TEMPERATURE - ORGANIC COMPOUNDS (continued)

- B Lower Explosive Limit| Upper Explosive Limit| Flash Point | Autoignition Temperature |
NO_| FORMULA NAME Code LEL, vol % UEL, vol % Code, F | Code F
391 |C5HB02 _ |ALLYL ACETATE FE 11.8 1 72 | 1 — 705 |
| 392 [C5HB02 __ |ETHYLACRYLATE 9 el 18 95 1 1] 60 | 1 ]
393 |C5HB0Z METHYL METHACRYLATE -~ 1 21 126 | 1| 82 | — | e |
394 [C6HBO2 __|VINVL PROPIONATE _ 2 17 T e 1w | = =i |
395 |C5HBO3 2-HYDROXYETHYL ACRYLATE 2 18 R - 1| 208 | — _
396 |C5HBO03 LEVULNICACD 2 18 106 | 2 | 28| — - |
397 |C5HBOS METHYL ACETOACETATE _ 2 18 8.8 1w 1] 5%
398 |C5HBO4 GLUTARIC ACID - 2 19 18 2 | 408 | — | —_—
[CSHON |VALERONITRILE 2 15 [ 2 | 8 | = | ==
L oo (ceuonn | (ANATE _ 2 15 8.9 Fi 8= =
401 |C5HINO N-METHYL-2-PYRROLIDONE 1 22 122 |1 || 1] 65 l
402 | mwm Z T We | ™1  —
03 TesHio CYCLOPENTANE 2 14 84 2 [ |1 662

2) Chemical Properties Handbook, Carl L. Yaws#], McGrawHill
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202 C
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39 %
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[e)
Xt=2-CH
202 C
91.0 C

=

4

1.3 %

95 %

[¢}

C

Xt=-B4)
86.1

(202 ~ 204) C

1.3 %

95 %

T

944 C

202

(B 7) 1-42-2-0
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22 %
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1

k)
R8N

A 5(UniLin900) ¢]
o

208 -
o

=in

F k3w MSDS(CAS No. 872-50-4)

=52
§]’"1 Zdi

-D : TCI(Tokyo Chemical Industry)iit: MSDS

=
ST

6) A

3) A5-A : Chemical Properties Handbook, Carl L. Yaws#, McGrawHill

4) A5-B :
5) A#-C : SIGMA-ALDRICHjit: MSDS
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# Sl (RFE-A)
_ B 2
long_A+7+ C log,, T+ DT+ ET — Fq(1)

OJIA, A -8.097E-01
B : ~3.079E+03
C: 5.857E+00
D : -1.492E-02
E: 6.997E-06

min. 249

Temp(K) o> 294

71}t Eq(l)% o] g3fe] 5o wE %7]%}(mmHg)% Plot

&712H(mmHg)
800 [

-0~ 57|2mmHg)

700
600
500
400
300
200

100 |

0 T T T T IO LI L

25 3 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195

2=(C)

28 7] 1o TRk 5719
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2. Z4tstA (Flammability Limits) &3

LFL, = — x 100 — Fq(2)

o 7| A, LFLe = estimated LFL, volume %,
Pf = A3pd(dH 2o A9 5719, mmHg
Po = W71, 760 mmllg, 101.3 kPa.

At AstAA A e F7I%ke] ety A Esiife] w
5t A3k (LFLe)o] rast], LFLed % i
7NE XS HARXLEES dete

factorE WF=A] 4 28 oF ol

Atg-Ael T Y AE-B(gd MSDS)¢] <1st4 (8.1 T =
A& ol §ste] S F48H vy 2.

- Eq(D)ell ¢l 184 (86.1 T)AlAel =713 © 13.56 mmHg
- Eq(2)el o3 LFLe = 1.8 %

7) ASTM E 681-04 "Standard Test Method for Concentration Limits of Flammability of
Chemicals (Vapors and Gases)"
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V., FEE0-HE-2-T=ed=) ofxf - 2 £

0z

g2 70l HX Z ¢4 3] conversion ¥+ =3

C = 100 —— — Eq(3)
1+4.773(n+q+44£)

where:
Ce = stoichiometric composition of the combustible in air or mol 25,
= number of carbon atoms in the molecule,

= number of hydrogen atoms in the molecule,

n

m

p = number of oxygen atoms in the molecule,

q = number of nitrogen atoms in the molecule, and
k

= number of halogen atoms in the molecule.

LFL, =054C, — Eq(4)
UFL,= 35C, — Eq(5)

8) ASTM E 681-04 "Standard Test Method for Concentration Limits of Flammability of
Chemicals (Vapors and Gases)"
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3FetE o] A FEAGF(Ce)d oF 354 HT} Frt
g2 5x3383gE, F714kstE, Esters, Amines, 1 9
49 A% 3585 X33}

o

Y-2-9)m e vime EudA AN
FaFeHLFL) Eq(3), Eq(d)el &3 14 %
4 SHUFL) Eq(3), Eq(B)el ¢Jal 9.2 %

o :]]_,—
TS wusty G 2o
EgA(ERAA) 1 (10 ~ 22) % ~ (39 ~ 12.2) %
AL ol &7 EWSAFAA) 18 %
HoFEA g ol &8 EUBAGFAA) 1 14 % ~ 92 %
FAAE BAX G} HEd 492 o ewel gryel o
ge A QFanA )

[e)
HE-S-A

601:

S
T
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V., 282(1-HE-—2-0|l=2|C|=)Q| StAf - 28

LFLy = LFL, - VU= 25) gy )
UFLy = UFLy, — 2105 (TA_HQ_5) — Bq(7)

o] 714, AHc = 4244 (kcal/mole)
T = €%(C)

LFL=2 100 T57+e wjulc} 8 % #HAstal, UFLE 8 % 5 7+skt),

2) el 9
o Se (< 50 mmipE AR FHE LFLA 42
Asl A4 om, UL ¢2o] 3748 W @43 Z7hste] %

FAZE Wzt

UFL, — UFL+ 206 (logP+1)  — Eq(8)
7|4, P = &= (MPa abs.)

of
2
ot
o
~
10

9) 3}8kFekobA, Daniel A. Crowl - joseph F. Louvar, ©]9<= 2| 89l
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4.

FMEE(1-HE-2-m=2|Cl=)e] sl - Fw §M H|W
(Z 8) 1Y s 24 U 26
= EQ(3)
o 4 AI2-A10| Xt 2-B" | XAI2-C12) | X} 2-D13), Eq(?) (5)
. (202 ~ .
#He=A 202 C . 202 C 202 C - -
204) C
15k 94 C 8.1 C 910 T B0 T ) )
(N2 /25 4]) (- (4 H4]) (4 H4]) ( )
L 1.8 % 14 %
ksl 2.2 % 13 % 1.3 % 1.0 %
o 2-1) 2-2)-(1)
LG
- } 92 %
ZaAksl | 122 % 95 % 95 % 39 %
2-2)-(2)
Nitrogen
Xslog
OFAl ) _ _ - o & ]
7] obel #z FESA |y
A A
1) WA 24

- Eq2) @ A5-Be WA AstH@6.1 T)& ol&st A= A3
3 83 =07 B 4+ it}

- Eq@) ~ (B) @ 3FgFEAS o] &ste] FWIAE FHH A,
A7) FARAAL B4 F4, G2A, ALET AR ¥3 3}
gl & g FAACIAY, Y ARelE ATt Lo
glo] 47k FeEst weld & ok

10) A5-A : Chemical Properties Handbook, Carl L. Yaws*], McGrawHill

11) #A&5-B
12) A8-C :
13) AE-C :

Slr Akl obA 3 ek MSDS(CAS No. 872-50-4)
SIGMA-ALDRICHjit: MSDS
TCI(Tokyo Chemical Industry)it MSDS
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(1) A&EALTY #AE F714H, =384, FAAE ol &dko] Plot
skl et 2
e
[5=(%)
16.0%
14.0% -
12.0%
A2-A:2.2%~12.2%
10.0%
t
1
8.0% H
{ Xt2-B,C:1.3% ~9.5% MO/D/U
6.0% T ST
{ X=2-D:1.0%~3.9%
40% - 1
1
I & L assssssssss
2.0% r | i
o waci ..........
o-o% ] N 3 ] S S e ey v |
70 75 80 85 90 95 100 105 110 115 120 125 130 185
oI5A : 86.1 C ~ 95.0 C 25(c)
(29 8] 102 Yz cio] 254 B
(2) Z3repgH(LFL)
7h) Eurelete] &% W9
_ oln
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Part4, Flash X|7AM|Q| StAf - Z&F
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Temp. P Ho
No. ) K GG == H[
1 74 347.15 7.36 1.0%
2 75 348.15 7.76 1.0%
3 76 349.15 8.17 1.1%
4 77 350.15 8.61 1.1%
5 78 351.15 9.06 1.2%
6 79 352.15 9.53 1.3%
7 80 353.15 10.03 1.3%
8 81 354.15 10.54 1.4%
9 82 355.15 11.08 1.5%
10 83 356.15 11.65 1.5%
11 84 357.15 12.24 1.6%
12 85 358.15 12.85 1.7%
13 86 359.15 13.49 1.8%
14 87 360.15 14.16 1.9%
15 88 361.15 14.86 2.0%
16 89 362.15 15.58 2.1%
17 90 363.15 16.34 2.2%
18 91 364.15 17.13 2.3%
19 92 365.15 17.95 2.4%
20 93 366.15 18.80 2.5%
21 94 367.15 19.69 2.6%
22 95 368.15 20.62 2.7%
23 96 369.15 21.58 2.8%
24 97 370.15 22.58 3.0%
25 98 371.15 23.62 3.1%
26 99 372.15 24.70 3.2%
27 100 373.15 25.82 3.4%
28 101 374.15 26.98 3.6%
29 102 375.15 28.19 3.7%
30 103 376.15 29.45 3.9%
31 104 377.15 30.75 4.0%
32 A10)g) 378.15 32.11 4.2%
33 106 379.15 33.51 4.4%
34 107 380.15 34.96 4.6%
35 108 381.15 36.47 4.8%
36 109 382.15 38.03 5.0%
37 110 383.15 39.65 5.2%
38 111 384.15 41.33 5.4%
39 112 385.15 43.07 5.7%
40 113 386.15 44 .87 5.9%




V. &

FE0-HE-2-T=a|t=)2| 2 -

Temp. P Ho
No. ) K GG == H|1
41 114 387.15 46.73 6.1%
42 115 388.15 48.66 6.4%
43 116 389.15 50.66 6.7%
44 117 390.15 52.72 6.9%
45 118 391.15 54.86 7.2%
46 119 392.15 57.06 7.5%
47 120 393.15 59.34 7.8%
48 121 394.15 61.70 8.1%
49 122 395.15 64.14 8.4%
50 123 396.15 66.66 8.8%
51 124 397.15 69.26 9.1%
52 125 398.15 71.94 9.5%
53 126 399.15 74.71 9.8%
54 127 400.15 77.57 10.2%
55 128 401.15 80.53 10.6%
56 129 402.15 83.57 11.0%
57 130 403.15 86.71 11.4%
58 131 404.15 89.95 11.8%
59 132 405.15 93.29 12.3%
60 133 406.15 96.74 12.7%
61 134 407.15 100.29 13.2%
62 135 408.15 103.94 13.7%
63 136 409.15 107.71 14.2%
64 137 410.15 111.59 14.7%
65 138 411.15 115.59 15.2%
66 139 412.15 119.70 15.8%
67 140 413.15 123.94 16.3%
68 141 414,15 128.30 16.9%
69 142 415.15 132.79 17.5%
70 143 416.15 137.40 18.1%
71 144 417.15 142.15 18.7%
72 145 418.15 147.04 19.3%
73 146 419.15 152.06 20.0%
74 147 420.15 157.22 20.7%
75 148 421.15 162.53 21.4%
76 149 42215 167.98 22.1%
77 150 423.15 173.59 22.8%
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