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10. A BAM Heat-Accumulation Storage Test on
1,2-naphthoquinone-2-diazido-5-sulfonyl chloride

by Takashi KOTOYORI*

Abstract; To determine the temperature value representing the thermal stability of chemical sub-
stances such as exothermic onset temperature, thermal analysis using a relatively small quantity
of sample is usually first employed. However, since the degree of thermal isolation increases with
increasing the quantity of substance, the temperature value of this kind has a tendency to shift
gradually to lower temperature side, as a larger quantity of substance is processed. Hence, it is
frequently experienced that such a temperature value of a substance processed in the industrial
scale is several tens K lower than that found when a very small quantity is tested, as is the case in
thermal analysis. Therefore, it becomes necessary to perform a thermal stability (or isothermal
storage) test using a sample of considerable quantity, to establish the upper limiting temperature
which must not be exceeded in temperature control for the chemical substance.

At present,; the United States SADT test using a sample placed in the largest practical con-
tainer and the BAM (Bundesanstalt fiir Materialpriifung, Berlin) heat-accumulation storage test
using a sample placed in a specially designed Dewar vessel are known as the standard thermal sta-
bility tests for chemical substances. These tests determine the so-called SADT (Self-Accelerating
Decomposition Temperature) under the respectively specified conditions. The SADT is defined
in the United States SADT test as the minimum constant temperature of the air environment
for a thermally unstable substance at which an auto-accelerative decomposition occurs within
seven days when the substance is packaged in its largest commercial container and placed in the
testing facilities. While it appears especially in Europe that researchers of chemical safety mean
with the temperature value measured by the BAM heat-accumulation storage test the lowest
temperature at which any subtle or very slow self-heating behaviour of a sample is observed,
rather than the lowest temperature at which the thermal explosion of the sample is ultimately
brought about in the Dewar vessel.

These tests are, however, accompanied with some problems. One of them is that there are
large potential hazards in the procedures of these tests, because a considerable quantity of sample
is employed at each run. Accordingly, only a limited number of the SADT data of chemical
substances are currently available, and it also can be said that systematic measurements have
not been carried out by any organizatoin so far.
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Several years ago, an explosion accident occurrred in a chemical factory, where

1,2-naphthoquinone-2-diazido-5-sulfonyl chloride (a sort of photoactive compound, hereafter re-

ferred to as NQC) burned explosively when being packaged in a container after the synthesis

process. The ignition source was at that time presumed to be sparks which resulted from elec-

trostatic charging of plastic resin materials constituting the packaging equipment concerned.

On the other hand, it would be also necessary to grasp sufficiently in advance the thermal

stability of NQC for its safe handling, because a NQC molecule contains thermally unstable

diazo group and sulfonyl chloride group.

Thus, in this document, the SADT value of NQC found by the BAM heat-accumulation

storage test is reported.
The results are as follows:—

NQC shows no self-heating behaviour up to 60°C, but gets to show a subtle self-heating
behaviour at 65°C, and at 70°C or over it exhibits remarkable self-heating behaviours.

Keywords; BAM heat-accumulaiton storage test, 1,2-Naphthoquinone-2-diazido-5-sulfonyl chloride,

Exothermic onset temperature, SADT.
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Photo 1 A photograph showing a state that a
BAM heat-accumulation storage testing
apparatus holding a Dewar vessel is placed
in a pressure-proof SUS box.
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An exterior view of the SUS box in course
of a BAM heat-accumulation storage test.
The front door of the box is shut to seal
up the testing apparatus.
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1, K thermocouple; 2, Sample; 3, Dewar vessel; 4,
Retaining device; 5, Spring; 6, Glass cup; 7, Glass lid; 8,
PTFE lid; 9, PTFE sealings; 10, PTFE capilllary tube;
11, Steel strip

Fig. 1

A Dewar vessel with an inner capacity of 500
mL.
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1, A Dewar vessel is placed in the testing apparatus at
room temperature;

2, The main electric source is automatically switched
off when T increased by 1K from Tytm,.

Fig. 2 A trace of temperature rise of the BAM

heat-accumulation storage test.
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Open cell-TG-DTA of NQC in the range of
room temperature to 200°C.

FBH S 200°C F TOEEHEICH T3 NQC
DEMKENL TG-DTA

Fig. 3

i3, ¥, NQC RU~T72 v 1014~ 101%Qm 7
SHMEEEHIEDEL D bBERPEELRTWIE
THN, —7, NQC L &R L D2 22T 5 720,
IR 5 NQC FINAZ T T, NQC & H:i
TAHRBMBINTCTIRF 9 7 THBELTH-72D
T, YZARIBHEIHFBENELRTWIEEEMRL
ToTWwhZ Ehrb, BHREICH - AEFZN
AL BRR, KTEREAEL, ~T7 8 v ERIEA
F[ERKNT NQC TR ALz v L5 REPHEL
b EHEE I NI,

10.4 NQC m#PIFiER

#1 6 mg DHIRD NQC #¥EH (BIKE) L%
IVIZAR, REHEER 2.5 K/#& LT, TG-DTA
(BERIREBGN) WE 2T TH,

HiR%Z Fig. 3127, #197°C 2T b,
KATHI 112°C 0 TRMA RED IR S LD & Lo
BEIND, CNLDORBBAEENL, 96.3°C {ARC
RAERBUELEE) 8 1P 7%n L 112°C {DSC (R
EREHENE) MV 5 2BBMEIC L —KLT
W3,

RAT, TNHDEEM LY 30 ~ 50K v 60 ~
80°C DIEE L <12 T NQC 8 L THET 3 205
A BRI, KREESERT 2 SEIFMRRIC

— 81 —
65°C°/
44.5
67°C =
68° é—
P
<
° 5
70°C° 69 C 14.0
®71°¢
°72°¢
713.5
1. 1
2.90 2.95
3 -1
10 /Tatm(K )

Fig. 4 A plot of 1n At versus 1/Tatm for NQC.
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