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Study of Flash Temperatures

by S. Yagyu

The limiting temperature condition to prevent gaseous explosions caused on the flammable vapors
has been investigated. The apparatus was set up to mesure the flash temperatures (i. e. the lower
flash points and the upper flash points) of 27 flafimable liquids in air and 14 ones in oxygen. These
data obtained in the experiments have been used to calculated the flammable limits of those flammable
vapors in air and oxygen, and then the method to predict the existing range of flash temperatures
has been established.
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Fig. 1. Apparatus for Determining Lower Flash Points and Upper Flash Points.
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Table 1. Flash Temperatures of Liquids and Flammable Limits of Their Vapors in Air.
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E mmHg o c mmHg o C [L 1] EL z] EVSt] ELx/Vst:l ELZ/VSt]

n-~ 7 z v |XUEKGR — —| 758 25.8 — 6.3 1.9 — 3.4
v 7 om o~ F ¥ v | AEME LR — —| 762 15.3 — 8.0 2.3 — 3.5
~ v ¥ v | LR - — 756 15.0 — 7.8 2.7 — 2.9
3 2w = v o AR R —| - 761 39.5 - 7.4 2.3 — 3.3
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=F AT Aa ~n | KRES I8! 756 12.6] 755 41.95 3.6 18.8 6.5  0.55 2.9
D-FRrEATAT— | MRS | 754 22,20 755 52.7 2.2 13. 4 4.4 0.50 3.0
A7 aa—n | FXMZE 1S | 755 10.5 758 37.6 2.3 11.9 4.4  0.52 2.7
n-7FA 7 A2~ | FEMIELILLE | 755 33.9 751 68.5 1.7 12.1 3.4  0.50 3.6
AVFFALT L a — | RUERIEZ| 761 27.1) 760 58.6 1.8 11.3 3.4 0.583 3.4
YrmANFH  — L | KLEREP 760, 58.1 759 90.6 1.5 7.5 2.4 0.62 3.1
7N 75 — | FDEMERER 762 63.3 — — 2.1 — 4.0 0.52 —
TFNAFLY bV | NEEFELSR - —| 766] 24.4 — 12.5 8.l —] 3.4
Y7 oo~ FH v | ROGMERER | 760 38.7] 761 78.2 1.3 8.2 2.6 0.51 3.2
& K [i(d B MEMFL18E | 762 45.9 769 79.2 2.3 11.4 5.00  0.46 2.3
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¥ EBA Y 7 3 4| RKUERKCP 763| 17.8) 767| 55.2 1.3 8.5 2.6/  0.51 3.3
B B < F A | DR EFELE — —| 754 12.8 — 15.9 5. 6 — 2.8
B B = F o | DFEEEIS% - —| 762 23.7 — 11.2 4.0 — 2.8
BB A Y 7 3 A FEMELR 767, 32.8] 759 69.8 1.1 7.5 2.2 0.51 3.5
% B = F r | /IHERHCE 752 17.9 767 54.0 1.5 9.4 2.6 0. 59, 3.7
7 =z / = A | RUERLF | 754 76.8 — — 1.6 — 2.9 0. 55 —
o-72 Vv YV — o |BEAFiIH 756 77.4 - — 1.4 — 2.4 0.58 -
7 = Y v | RUES 1L 758 70.1 - = 1.4 — 2.6 0.53 —
7 v A XV € v | RKUEKEP 757 23.7) 760| 58.8 1.4 8.1 2.9 0.48 2.8
ik < v v oA |EEkEig| 758 60.50 — — 1.3 — 2.4 0.54 —



Table 2. Upper Flash points of Liquids and Upper Flammable Limits of Their Vapors in Oxygen.
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(mmHg) (OC) E Lz ] EVst ] EL 2/Vst]
n * ¥ v | FXMELH 757 43.8 43 9.5 4.5
n 7 oz v KIESEGR 761 69.2 39 8.3 4.7
v v~ F ¥V YA 1 f& 760 57.1 46 10.0 4,6
~ v i v MNEEF LR 759 57.7 48 11.8 4,1
b n = v i 1 % 762 82.0 42 10.0 4,2
A F AT A3 — N | R 763 60.0 82 40.0 2.1
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B B Ox F N MIELFE LS 757 40.5 54 22.2 2.4
B B = F n INERFE 1 ] 758 57.8 50 16.7 3.0

d OTEFTITKARHER L L TORRE0.3mmaD 7 L 2
W=7 e AABENE T AL, TORNYEEEIY
F + ERERTCRET S, HAEEILL S0 Vo R4 v
FS VAR LBETE SMmOESEBBO T — 7 KB

ThHbH, ZOEBOEEIL Jones 5V BFERLICLD
ERIEFRRTH BN, BEEOTEE, BKEE KEE
EORBEOHEER L ERRB LI,

2. 2 EBRAE

¥FTEEEZTEORECEDIOL, HarfoRy
E~2nCMEALT, Bihd 1~2°C BWEECE
D, DECHBREPYBELTCa v vy bZER (F
TRV BHEE) 21 aDEH~5~104 /hr O
BETEAL, ANBRGOEIEREIRE, ZOLEE
FoOBEHDOEFIL AV ENTEML TRELH, Bd
CHAT B & 2R, EORECKTHREOCHMNESR
YEL2g (F-3BR) Bxbh, CORENALH
dDEBEPHA 2L 2R iDL LEEERS, 15
~205ZER (FRIEBR) 0BAXTILE L, WdA
DT ABBENE—E BN G, 2o TER (Fhix B
F) OBARED, Bie7 -7 BB LET, &
L ERAT ANERBANCIIUEBRER B, BE
WD a2k i OB KEEREM T, BRI
LW SR, BEL IR ILIRNKRE LT X h
b, BREBAMECIT 2 KREEZOFED, BHCE
BCART, Fiutzrzkobilictd ALCEER
hDOBIZEFEL TRET S, KEERELRWE E
i, EREOREX0.2°CToBtIind, Rk

BERZL 9T, BEOFET2 LMD KEEEDE
BoOBRAOEREREYTIKEEL TS,
2. 3 EBRER

& 2 DAIREIRIE O BRI BT 5 TH5KEBs X
EEIKEOBERERYE I CRT, kR, “hbod]
KBEIAKENC I W ELOREYITHIITTHS
25, BIKBEXZHELL & X OXRKEN*RECIE
L,

DER, BaOWREREOBETC RIS LR IX
BOWEHRLYR2ETRT, ZOBEIARREIXFAR
CEFE L. 7ods, BEPCITS TH A MTELS
TR FDMEEIZEFLVOT, HEDONELXRDR
W

Loz Tk, EREORBC TR KEHEAL
fotowd, BIRKREOTETE S EERETL 10~95°C C
Hoteo

3. BIKEENORRBRROEH

3.1 WEAE
RBHEORE - EXERRLERL k%, 5IkKRE
TR DEEDOEKEP (mmHg) 2HRAR L » K
DBFBARAL (vol%) ¥EMTS,

L =(p/P)x100
= 2P (mmHg) X5IKBELXHELL L EORKE
hths,

R X A EHARERTCETD AV TFATA
2 = AR ONWTRLELDOBE 2 TCTH S,

- 21—



BRTIRA

100
B3 RRR
85.6 _
| asxi0=11.8%
80} |§
5l
K
|
158.6C
80— a
- |
o [
g . |
£ 27.1C
o40-
& = i
3 gl |
2 A !
5 |
{
{
|
|
|
|

201
14.1 =

I 761 X100=1.85%

1

i .
0 | ! I | !

20 30 40 50 60
o (C)

Fig. 2. An Example for Calculating Flammable
Limits from Flash Temperatures
(About Isobutyl Alcohol in Air).
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Fig. 3. An Example for Predicting Lower
- Flash Point and Upper Flash Point
(About n-Octyl Alcohol in Air).
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Table 3. Comparison with Lower .Flash Points
obtained and Conventional Flash Points
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