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Systematization of Spontaneous Ignition Temperatures
of Organic Compounds (1st Report)

——Spontaneous Ignition Temperatures of Alkyl Alcohols——

by Shézd Yagyw*

- Ignition temperatures of combustible substances have so far been determined mainly by experiments.
However, only a limited number of substances was taken up in this connection in the past, among a
wide’, variety of combustible substances. So, still more sufficient experimental data must be accumula-
ted from the standpoint of safety engineering.

- The author has intended from some years ago to systematize the igintion temperatures of combusti-
ble substances, which are mainly organic com>pounds, to estimate the ignition temperature of a co-
tmpound without expdrimental determination. For this purpose, it is necessary in the first place to in-
#estigate the relationship between ignition temperatures and molecular structures of orgnic compounds
of various kinds.

.Now, a relationship between the ignition temperature and the average carbon chain length
has been already reported by Zabetakis for the paraffin hydrocarbon homologs®. In this paper is de-
scribed the result of application of his method to alkyl alcohol homologs, as the first report of this
series of study.

« Ag a result, a similar relationship to that in the case of paraffin hydrocarbon was obtained also in
alkjrl alcohol homologs. Further, a very similar relationship to both mentioned above was also found

between the boiling points and the ignition temperatures of alkyl alcohol homologs.

* {t¥Bgess Chemical Engineering Research Division
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Tabl_e 1 A summary of ignition temperatures of alkyl alcohols

(Fr®n7ra—LE0%KREDNERER)

Average Revised Minimum ignition T _
. carbon |“CVISE temperature ep. Momentary
 No. - _ No. of |Boiling| chain |average of rniti
. ' ignition
of Alcohol Melecular structure | carbon| point | length | carbon Sample |{Time| 5sec . £ ;
' emperature
Sample atoms | (°C) of chain | LemP: quantity | lag [time lag po
- . alkyl len th (OC) (oc) (C)
radical £ (ml) (sec)
1 | Methyl alcohol C-OH 1 65 1.0 2.0 | 440 | 0.25 35| 480 565
"2 Ethyl alcohol C-C-OH 2 78 2.0 3.0 400 | 0.15 28 1 460 540
"3 | a~Propyl alcohol C-C-C-0H 3 97 3.0 4.0 | 400 | 0.15 30| 460 550
. . c-C-C
4 | iso-Propyl alcohol (I)H 3 82 3.0 3.0 430 0.175 18 460 555
5 | n-Butyl alcohol C-C-C-C-OH 4 117 4.0 50 | 340 | 0.125 25| 415 530
. C-C-C-OH ,
6 is0-Butyl alcohol (l: 4 108 3.0 3.7 405 0.175 22 455 540
C-C-C-C
7 sec-Butyl alcohol (5H 4 100 4.0 3.7 395 0.175 19 445 540
¢
8 tert-Butyl alcohol C—CII—C 4 82 3.0 3.0 460 0.125 15 490 625
OH
9 | m-Amyl alcohol C-C-C-C-C-0H 5 138 5.0 6.0 | 300 | 0.125 70| 350 520
. c-Cc-c-Cc-0"H
10 iso-Amyl alcohol ('3 5 132 3.7 4.3 340 0.125 15 405 525
c-Cc-C-C-C
11 sec-Amyl alcohol (I)H 5 120 5.0 4.3 330 0.125 18 390 530-.
? ,
12 tert-Amyl alcohol C—C—(E—C 5 102 3.7 3.5 410 0,15 17 485 585
I R . JHO.

l
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pentanol

C
13 | Neopentyl alcohol C-C-C-0H 113 3.0 3.5 | 420 .125 22 | 460 570
. 1
C
. C-C-C-C-C
14 Diethyl carbinol Cl)H 116 5.0 4.3 365 . 125 21 450 545
15 n~Hexyl alcohol C-C-C-C-C-C-0H 158 6.0 7.0 285 . 125 150 335 465
. . c-Cc-C-C-C
16 Methyl-iso-butyl carbinol é (')H 132 4.3 4.3 340 . 125 9 375 530
¢
17 2-Metyl-2-pentanol C—C—C-(IZ—C 121 4.3 4.0 415 .125 19 475 570
OH
18 n-Heptyl alcohol C-(C);-C-0H 177 7.0 8.0 275 .15 290 330 435
c-c-c-c-c-c-C
19 4-Heptanol, (l)H 155 7.0 5.7 295 . 125 50 350 510
Di-i 1 carbinol C-¢-C—C-C 140 4.3 4.2 395 175 21| 450
—_ — i i
20 i~iso-propyl carbino & (IJH & . . . 555
21 #n~Octyl alcohol C-(C)¢~C-0H 195 8.0 9.0 260 . 175 320 315 390
C-(C)s-C-C
22 sec~Octyl alcohol (5H 180 8.0 6.3 265 .15 350 320 420
C-C-C-C-C-C-0H
]
23 2-Ethylhexyl alcohol (I) 183 5.7 6.3 270 .15 260 335 490
C
2,2 4-Trimethyl-1 (I:
o4 | P v C-C-C~C-C-0H — 4.2 4.6 | 395 | 0.15 20| 455 550
C

(BETH) BHoLMCANVEYoHEY X oGSV



Average

Revised

Minimum ignition

Temp.

- carbon temperature Momentary
No. No. of | Boiling| chain |average of ignition
o Alcohol Molecular structure - | carbon- | Point lgngth carb.on Tosmp Sample |Time . sec temperature
Sample atoms | (°C) of chain " | quantity | lag [time lag] .
alkyl |y, | (O C) (°C)
radical e (mi) (sec)
25 #n-Nonyl alcohol C-(C),-C-0H 9 213 9.0 10.0 260 0.175 400 310 375
. . . C-C-C-C-C-C-C .
26 Dl-'zso—butyl carbinol (': (')H (l: 9 — 57 5.4 300 v 0.1 16 335 520
27 n-Decyl alcohol C-(C)s-C-0H 10 233 10.0 11.0 250 0.175 350 310 355
28 Lauryl alcohol C-(C)4-C-0H 12 257 12.0 13.0 250 0.175 250 300 350
29 Myristyl alcohol C-(C),,-C-0H 14 291 14.0 15.0 240 0.175 180 290 340
. ~(C)s~C~(C)s~C-C-C-~
7-Ethyl-2-methyl-4- C-(C 9 Che (1: I ¢
30 C OH C 14 — 8.3 7.6 250 0.1 170 305 415
undecanol 1
C
31 Cetyl alcohol C-(C) IFC—OH 16 344 16. 0 17.0 245 0.15¢g 160 290 335
32 Stearyl alcohol C-(C)-C-0H 18 350 18.0 19.0 245 0.2g 160 290 335

[e}]
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Systematization of Spontaneous Ignition Tem
(1 st Report)

—Spontaneous Ignition Temperatures of Alkyl Aleohols——by S. Yagyi
Rerearch Report of the Research Institute of Industrial Safety, RIIS-RR-26-5
1~101978)

. For the systematization of ignition temperatures of organic compounds, it is
necessary in the first place to investigate the relationship between ignition te-
mperatures and molecular structures of substances. In this connection, a relatio-
nship between the ignition temperature and the average carbon chain length has
been already reported by Zabetakis for the paraffin hybrocarbon homologs. '

The present paper describes the result of application of his method to alkyl
alcohol homologs. As a sesult, a similar relationship to that in the case of para-
fiin hybrocarbon was obtained also in alkyl alcohol homologs.

(10 figures, 1 table, 4 references)
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