
 

Committee of Experts on the Transport of Dangerous Goods 
and on the Globally Harmonized System of Classification 
and Labelling of Chemicals 3 July 2023 

Sub-Committee of Experts on the Transport of Dangerous Goods  

Sixty-second session 
Geneva, 3-7 July 2023 
Items 2(h) and 3 of the provisional agenda 
Explosives and related matters: Miscellaneous & Listing, classification, and packing 

  Introduction of Division 1.4 Entry for QDO 

   Transmitted by the Council on the Safe Transportation of Hazardous 
Articles (COSTHA) 

  Introduction 

1. By provision of testing through two independent laboratories, 1,4-benzoquinone 
dioxime (QDO) satisfies the defining criteria of an explosive substance class 1. This 
conclusion was verified by the competent authority in Germany (BAM) and subsequently by 
the US competent authority (PHMSA). However, QDO is manufactured globally and 
distributed to end users throughout the world under various dangerous and non-dangerous 
classifications. This paper proposes to harmonize the transport classification, against the 
backdrop of empirical testing and application of the classification criteria, by introduction 
of new UN entry. 

  Background 

2. During the REACH registration process in 2016 an ECHA reviewer found that QDO 
did not pass the screening criteria in UN Manual of Tests and Criteria Appendix 6, and testing 
was required to re-evaluate the historical classification (UN1325, flammable solid, 4.1, PGII, 
and/or classified as non-regulated by some). Test Series 3 was performed with passing results 
for stability and sensitivity. 

3. QDO underwent small scale laboratory energy testing and passed the Test Series 1(a) 
gap test, indicating that it will not detonate. However, it failed the Koenen 2(b) test with a 
limiting diameter of 5mm instead of 2mm, indicating the potential to deflagrate by 
overcoming venting. A similar indication for the potential of deflagration was provided by 
borderline passing results in the Test Series 2(c) time-pressure test.  

4. QDO was tested in the Test Series 6(a) single package test with a negative result, and 
then the 6(c)-bonfire test was performed four times in various packagings ranging from 45kg 
down to 2kg. The largest packaging of 45kg net quantity exhibited a 2m flame radius (see 
test report in Annex 1), which dissipated to zero in the subsequent tests of smaller packagings. 
No explosion behavior was observed, but the burn times and heat flux measurements aligned 
with a Division 1.4 classification based on thermal flux measurements.  

5. The flame radius measurements, however, ranged from a maximum of 2 meters for a 
45 kg per unit quantity to less than 1 meter for smaller unit quantities (see test report in Annex 
2).  The latter is a 1.4S result, in which case a chemical like QDO which is not intentionally 
energetic would exit Class 1 (see section 2.1.3.6.2 of the Model Regulations). These results 
are much less energetic than those seen for propellants. 

6. Flux measurements continued to control the classification even for smaller packages. 
Such measurements are frequently not employed by test laboratories, in favor of the flame 
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radius measurement. Some experts question whether the flux measurement should result in 
stricter transport controls than for other flammable goods, especially considering the critical 
nature of these goods for rubber manufacturing. An explosive classification may preclude 
normal use by industry. As mentioned above, the practice of non-dangerous declaration of 
QDO continues. We wonder if a more pragmatic solution could be achieved. 

7. QDO was hence classified as a division 1.4 explosive based on thermal flux 
characteristics alone. Explosives acceptance testing was repeated by a US laboratory in 2021 
with identical results 

  Discussion 

8. The disconnect in terms of classification at the substance level calls into question 
transportation safety first and foremost, as well as commercial competitiveness. 
Classification globally should be harmonized when substances of identical composition are 
manufactured and tested in different regions. As a result of regional testing, this material 
which is used in the vehicle tire manufacturing and specialty rubber industries has been 
regionally re-classified from a Division 4.1 material to a Division 1.4, resulting in significant 
transportation complications. 

9. Based on the certain testing, the product could be identified in some cases as a 
Division 1.4C material. However, it is also recognized that this classification is not being 
used universally. COSTHA believes it is important to properly classify and identify relevant 
hazards when shipping QDO. To remove ambiguity with the classification of the QDO, 
COSTHA believes a new entry should be introduced reflecting a Division 1.4C classification, 
or that more consideration should be given to whether this substance would be more 
appropriately classified in another class when the per unit quantity is appropriately limited.  

  Proposal 

10. COSTHA requests the Subcommittee and the Explosives Working Group consider 
the need for a new entry for 1,4-benzoquinone dioxime (QDO) that reflects the hazards this 
material represents and would allow for safe and proper packaging and hazard 
communication.  

SUBSTANCE IDENTITY  
1.1 Chemical name: 1,4-benzoquinone dioxime 

1.2 Chemical formula:  

1.3 Other names/synonyms: p-benzoquinone dioxime; 2,5-Cyclohexadiene-1,4-dione, 1,4-dioxime; QDO 

1.3.1 CAS number: 105-11-3 

1.4 Proposed classification for the Recommendations  

1.5.1 Proper shipping name (3.1.2): 1,4-benzoquinone dioxime 

1.5.2 class/division: 1.4C Subsidiary risk(s): None Packing group: N/A 

 

11. COSTHA believes there may be two options: 

(a) Create two UN entries: 
(i) Division 1.4C entry for those configurations which exceed a flame 

radius of 1 metre in Test 6(c). 
(ii) Division 4.1 entry for those configurations which exhibit a flame radius 

of 1 metre or less. 
(b) Take a policy based approach to determine a classification for this chemical. 

 

1.5.3 proposed special provisions, if any: None  
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12. Based on the discussion, COSTHA will consider submitting a formal proposal at a 
future session. 

 

Annexes 1 to 2 attached below 
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1. Copy of 2 

 
Lord Germany 
GmbH ltterpark 8 
40724 Hilden 

 
4/12/19 

 
 

 
4/18/19 

 
"CHEMLOK QDO GROUND" (2.23/150419/01), batch 0011784596, 
3 x 1.1 kg 
"CHEMLOK QDO GROUND" (2.23/150419/02), batch 0011746732, 
20 X 250 g 
"CHEMLOK QDO GROUND" (2.23/291019/01), batch 0011962172, 
540 kg 

 
4/15/19 and 10/29/2019 . 

 
June to November 2019 

 
Bundesanstalt für Materialforschung und -prüfung (BAM) 
(Federal Institute for Materials research and Testing (BAM)) 
Unter den Eichen 87 
12205 Berlin 

 
BAM Testgelände Technische Sicherheit 
(BAM Technical Safety Test Site) 
An der Düne 44 
15837 Baruth/Mark 

 
UN Recommendations on the Transport of Dangerous Goods, 
twentieth revised edition 2017, Manual of Tests and Criteria, 7th 
revised edition, 2019 and Method A.14 of Regulation (EC) No. 
440/2008. 

 

This document consists of pages 1 to 14. 

This document must only be published in its complete form and without any additions. For any modified versions or extracts, 
revocable consent must be obtained in writing from BAM in advance. The content of this document only concerns the 
items/materials examined. 

Technical and chemical safety 
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1 Context 

 
With a letter dated 4/12/19 the company Lord Germany GmbH submitted the substance 
"CHEMLOK QDO GROUND" to the Federal Institute for Materials Research and Testing (BAM) 
in accordance with § 2 Part 1 of the Explosives Act (SprengG) and provided the following test 
reports 

[1] Cranfield University Ordnance Test and Evaluation Centre, Report 
Number COTEC/TL/1900/18, February 2017; 

[2] DEKRA lnsight, Report J4028001445R1V1/2018, UN Transportation Testing on 
Quinone Dioxime, March 23, 2018; 

[3] DEKRA lnsight: Report )4028001445R2V1/2018, Heat Accumulation Storage 
Test (UN H.4), March 23, 2018 

. 
For the necessary experimental investigations, different batches of the test substance were 
received by BAM on 4/15/19 and on 10/29/19. 

 

2 Composition 
 

According to the information applicant, the test substance "CHEMLOK QDO GROUND" 
(2.23/150419/01) is benzoquinone dioxime with a maximum 5% 4-Nitrosophenol. 

 
HO,N 

 
 
 
 
 
 

N 
'OH 

benzoquinone dioxime 
 

3 Test Results 
 

3.1 DifferentiaI-Scanning-Calorimetry (DSC): 
 

Determination of the Decomposition temperature at heating rate of 5 K/min yielded the following results: 
 

"CHEMLOK QDO GROUND" (2.23/150419/01), batch 0011784596 
 

Test 
No. 

Sample 
weight 
(mg) 

Extrapolated ONSET temperature 
[°C] 

Decomposition 
temperature 
[J/g] 

1 3.49 229 1892 

2 2.18 237 2041 

 
"CHEMLOK QDO GROUND" (2.23/150419/02), batch 0011746732 

 

Test 
No. 

Sample 
weight 
(mg) 

Extrapolated ONSET temperature 
[°C] 

Decomposition 
temperature 

[J/g] 

1 3.49 229 1892 

2 2.36 232 1942 
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"CHEMLOK QDO GROUND" (2.23/291019/01), batch 0011952172 
 

Test No. Sample 
weight 
(mg) 

Extrapolated ONSET temperature 
[°C] 

Decomposition 
temperature 
[J/g] 

1 3.15 233 1879 

2 2.70 237 2153 
 
 

3.2 Steel tube test (Method A.14 or UN Test 2 (b)): 

 
"CHEMLOK QDO GROUND" (2.23/150419/ 02), batch 0011745732 

 

Test No. 1 2 3 4 

Empty tube mass (g) 25.1 25.9 25.3 25.0 
Sample weight (g) 19.4 19.4 19.4 19.4 
Nozzle diameter (mm) 2.0 5.0 5.0 5.0 
t,/t, + t2/t2 (s) 9/21/12 10/32/22 10/35/25 8/25/17 
Fragmentation view 
(number) 

F(3) 0(0) 0(0) 0(0) 

Assessment Explosion No explosion 

 
Assessment in accordance with Method A.14: In accordance with Method A.14, the test substance was 

found to be thermally sensitive with partially 
defined inclusion (nozzle diameter 2.0 mm). . 

 
Assessment in accordance with 
UN Tests 1 (b)/2 (b): "positive" 

 
 

3.3 BAM drop hammer (Method A.14) 

 
Preparation of the test substance "CHEMLOK QDO GROUND" (2.23/150419/02), batch 
0011745732: none, testing in condition delivered 

 
Drop weight 10 kg, Drop height 40 cm (40 J impact energy) 

 
Test No. Observations Result 

1 Odour, discoloration of substance, full implementation Explosion 

2 Odour, discoloration of substance, full implementation Explosion 

3 Odour, discoloration of substance, full implementation Explosion 

4 Odour, discoloration of substance, full implementation Explosion 

 
5 

- 

Odour, discolouration of substance, full implementation 
 
Explosion 

5 
Odour, discolouration of substance, signs of 
reaction in some places 

No explosion 
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Drop weight 5 kg, Drop height 15 cm (7.5 J impact energy) 
 

Test No. Observations Result 

1 . No discernible reaction No explosion 
2 No discernible reaction No explosion 
3 No discernible reaction No explosion 
4 No discernible reaction No explosion 
5 No discernible reaction No explosion 
6 No discernible reaction No explosion 

 
The test substance showed an explosion in five out of six tests at an impact energy of 40 J. The 
test substance showed no explosion in six tests at an impact energy of 7.5 J. 

 
Assessment in accordance with Method A.14: The test substance was shown to be sensitive to 
impact at an impact energy of 40 J and not sensitive to impact at 7.5 J. 

 
3.4 BAM friction apparatus (Method A.14) 

 
Preparation of the test substance "CHEMLOK QDO GROUND" (2.23/150419/02), batch 
0011746732: none, testing in condition delivered 

 
Friction pin load: 360 N 

 

Test No. Observations Result 

1 No discernible reaction No explosion 

2 No discernible reaction No explosion 

3 No discernible reaction No explosion 

4 No discernible reaction No explosion 

5 No discernible reaction No explosion 

6 No discernible reaction No explosion 

 
The test substance showed no explosion in six tests at a friction load of 360 N 

 
Assessment in accordance with Method A.14: The test substance was shown to be non-sensitive to 

impact at a friction pin load of 360 N. 
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3.5 Analysis of detonation capability in UN GAP Test 1 (a) 

 
This test is used to determine the ability of a substance to transmit a detonation when the substance 
is exposed to a detonating booster charge in a steel tube. 

 
General test set-up 

 
The test substance is placed in a steel tube (outer diameter 
48.0 mm± 2.0 mm, wall thickness 4.0 mm± 0.1 mm, ꞏ length 
400.0 mm± 5.0 mm). The booster charge consisting of 150 g of 
RDX/wax (95/5), diameter 50.0 mm, length 50.0 mm. A non-
alloy steel test plate (150.0 mm ±10.0 mm square, 3.2 mm ±0.2 
mm thick). 
The test substance used for the tests was "CHEMLOK 
QDO GROUND" (2.23/291019/01), batch 0011952172. 

 
 
 

1. Test: 
 

ꞏmass of test substance: 
tube length obtained: 
tube length torn apart: 

 
No substance residue 

Result: 

254 g 
70 cm 
30 cm 

 
 

 
2. Test: 

 

 
Assessment in 
accordance with UN 
tests 1 (a)/2 (a): 

The steel tube was torn apart over a length of 30 cm and. the 
test plate was buckled. 

 
 

 
mass of test substance: 255 g 
tube length obtained: 9 cm 
tube length torn apart: 31 cm 

No substance residue 

Result: 

 
The steel tube was torn apart over a length of 31 cm and the 
test plate was buckled. 

 

"-" (negative), the test substance is not capable of 

transmitting detonation. 
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1.5 Time/pressure testing (UN Test 1 (c) (i)/2 (c) (i)) 
 

Under confinement in a time-pressure bomb, the test substance "CHEMLOK QDO GROUND" 
(2.23/150419/02), batch 0011745732 showed a pressure increase, after 43 ms, 32 ms and 34 ms, of 
590 kPa to 2070 kPa. 
 
Assessment in accordance with UN test 1 (c) (i): "+" (positive), the test substance is capable of 

deflagration 
 Assessment in accordance with UN test 2 (c) (i): "-" (negative), the test substance is not capable 

of rapid deflagration. 

 
3.7 Deflagration test (UN test C.2) 

 
In the first test, the test substance "CHEMLOK QDO GROUND" (2.23/150419/02), batch 
0011745732 deflagrated so fast that the speed could not be determined. In the second test, a rate of 
deflagration of 4.35 mm/s was measured, a deflagration occurred at the end of the test. 

 
Assessment in accordance with UN test C.2: "yes, fast" (worst case). 

 
 

3.8 Dutch pressure vessel (UN test E.2) 

 
Preparation of the test substance "CHEMLOK QDO GROUND" (2.23/150419/02), batch 
0011745732: none, testing in condition delivered 

 

Test No. Sample 
weight 
[g] 

Nozzle 
diameter 

[mm] 

Reaction time 
t, [s] 

Reaction time 
t2, [s] 

 
Result 

1 10.00 1.0 43 43 Explosion 
2 10.00 2.0 45 49 Explosion 
3 10.03 3.0 44 58 No explosion 

4 10.02 2.5 50 55 Explosion 
5 10.00 3.0 48 80 No explosion 
5 10.04 3.0 55 102 No explosion 

7 10.05 3.0 55 81 No explosion 

 
Assessment in accordance with UN test E.2: "Low" 

 
 

3.9 BAM Trauzl test_e.SJ (UN test F.3) 

 
In the lead block, the test substance "CHEMLOK QDO GROUND" (2.23/150419/02), batch 
0011745732, showed a bulge of 24 ml for 10 g of the substance. Due to the clear result, there was no 
need for further testing. 

 
Assessment in accordance with UN test F.3: "Low" 

 

 
3.10 Test series 6 

 
The results of the test procedures in test series 5 are used to determine which of the subclasses 1.1, 1.2, 
1.3 or 1.4 most closely corresponds to a representation of the behaviour of the test substance in the 
event of a fire/explosion. The results are also required for the purpose of determining whether a test 
substance can be exempted from inclusion in class 1 of the Hazardous Goods Regulations or the Hazard 
Class of "Explosive substances/mixtures and products containing explosive substance" according to the 
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GHS or CLP regulations. 
 
For substances, Test Series 5 consists of three test procedures 6 (a), 6 (b) and 6 (c), with these test 
procedures carried out in alphabetical order. 
 
Test procedure 6 (b) can be dispensed with if the outer part of the package is not damaged by internal 
detonation and/or ignition or if the test substance inside the package explodes so weakly that it is 
possible to exclude the risk of transfer to another package. 
 
Test procedure 6 (c) is a test with packages containing an explosive substance, used to determine 
whether there is a mass explosion or danger from hazardous projectile material, heat radiation and/or 
intense combustion or other hazardous effects when exposed to external fire. 
 
The test substance "CHEMLOK QDO GROUND" (2.23/ 291019/01), batch 0011962172 was packaged 
as follows: 

 
 

45.4 kg of test substance is packed 
into a cardboard container (1 G). 

 
The container is closed using a 
clamping ring. 

 
 
 
 
 
 
 
 
 
 
 

3.10.1 Test procedure 6 (a) 
 

In test procedure 6 (a), a test with a single package is carried out to determine whether a mass 
explosion takes place under confinement. 

 
Testing with a detonator was not necessary, since the test substance "CHEMLOK QDO 
GROUND" in test procedure 1 (a) showed a negative result and is not capable of transmitting a 
detonation. 
The ignition test was not omitted, since the test substance "CHEMLOK QDO GROUND" in test 
procedure 2 (c) (i) showed a negative result in terms of the test procedure (32 ms) but the 
measured value in the limit range was positive (time for pressure increase from 
590 kPa to 2070 kPa (overpressure) less than 30 ms). 
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For confinement a single package was 
placed in a hole in the ground on a steel test 
plate on the ground and a detonator was 
inserted into the test substance. The lid was 
closed and the hole was filled in with sand. 

 
 
 
 
 

After the ignition was triggered, the test 
substance burned quickly with heavy 
flames and smoke. 

 
 
 
 
 
 
 
 
 
 

After combustion, the packaging showed that 
the clamping ring on the cardboard container 
had opened and the test substance had 
burned completely. 
The cardboard container was not destroyed, 
but it was burnt in some places. 
The test plate was not damaged. 

 
 
 
 

Test procedure 6 (b) was able to be dispensed with, due to the clear result from test 6 (a). 
 
 

3.10.2 Test procedure 6 (c) 
 

3.10.2.1 External fire test 
 

For this test, 3 packages of the test substance "CHEMLOK QDO GROUND" (2.23/ 291019/ 01) were 
used, to determine whether the test substance packaged as shipped would produce a mass explosion or 
a hazard from hazardous heat radiation and/or intense combustion or other dangerous effects. 
Substances that are not produced for the purpose of generating explosive or pyrotechnic effects, 
may also be exempt, on the basis of the results from test procedure 6 (c), from inclusion in Class 1 
of the Hazardous Goods Regulations or  from the Hazard Class "Explosive substances/mixtures 
and products containing explosive substances". 

 
Due to the packaging, it was not possible for any metal fragments/projectile material or similar to 
be produced, and therefore no test screens were used. 

In order to assess the thermal effects, heat radiation was measures using 4 heat radiation sensors 
(range 2 kW/ m2 or 10 kW/ m2  of which were located at measured distances of 20 m and 
25 m from the front edge of the metal tub. 

 
On a metal grating (height 1.0 m), standing in a metal tub, 3 shipping packages containing 45.4 
kg of the test substance (total mass 136.2 kg) were placed with wood stacked underneath. 
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Wood shavings were inserted between the wooden slats and soaked with a gasoline/diesel 
mixture. 

 

Test set-up for external fire test, full fire phase (maximum flame) after ignition. 
 

The fire took place quickly, with a high level of soot generation. During the burning, several 
substances were emitted. The burning time was approximately 130 s for 136.2 kg of test 
substance. 

 
 

3.10.2.2. Heat radiation analysis 
 

Assessment criteria for thermal effects are the burning time and the heat radiaiton at distances 
of 15 m and 5 m. Heat radiation is measured for a period of 5 s during the period of maximum 
heat development. Heat radiation assessment criteria for different masses, in accordance with 
the UN Manual of Tests and Criteria, seventh revised edition, 2019, Table 16.2, are presented 
in Diagram 1. 

 

Heat flow in kW/m² 

Mass in kg 

Diagram 1.: Heat flow comparisons for different masses 
 

The graph of heat flow comparison values for different masses results in a heat radiation 
criterion of 4.9 kW/m² for a mass of 136 kg. 

 

Intensity I, Distance 15 m, in W/m² 

Time t, in s 
 

Diagram 2.: Total heat radiation is calculated at a distance of 15 m, smoothing was applied to the 
graphs. 

 
The graph of heat flow comparison values for different masses results in a heat radiation 
criterion of 4.9 kW/m² for a mass of 136 kg. 

 

Intensity I, Distance 5 m, in W/m² 

Time t, in s 
 

Diagram 3.: Total heat radiation is calculated at a distance of 5 m, 
smoothing was applied to the graphs. 

 

Intensity I, Distance 5 m, in W/m² 

Time t, in s 
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Diagram 4: Detailed view of total heat radiation values calculated at a distance of 
5 m, smoothing was applied to the graphs. 

 
In order to better assess the contribution of the support fire (stacked wood) to the total heat 
radiation, a separate stack of wood (support fire) , identical in structure, but without any 
packages, was burned and its heat radiation was measured at distances of 5 m, producing 2.0 
kW/m2 and 15 m producing 
0.5 kW/m2 . 

 
Based on the proportion of the contribution of the wood fire and the heat flow comparison values 
for different masses (Diagram 1) a total heat radiation of 5.4 kW/m2  is obtained for 136 kg of test 
substance at a distance of 15 m, and at a distance of 5 m a total heat radiation of 6.9 kW/ m2; this 
corresponds to 4.9 kW/m2 for 136 kg of test substance (without the wood fire proportion) at a 
distance of 15 m and 5 m. Diagram 2 shows  that, at a distance of 15 m, the total heat radiation 
is less than 5.4 kW/ m2 . 

 
The limit value of 6.9 kW/m2 (total heat radiation) at a distance of 5 m is shown in Diagrams 3 and 
4, labelled (a). 

 
On the basis of Diagrams 3 and 4 it can be seen that at a distance of 5 m, the value for total 
heat radiation of 6.9 kW/m2 is significantly exceeded. 

 
 

6 Assessment of test results 

The DSC measurements identify the test substance "CHEMLOK QDO GROUND" as high in energy. 

The test substance "CHEMLOK QDO GROUND" proved not to be sensitive to friction with friction 
pin load of 360 N, but is sensitive to impact at an impact energy of 40 J. 

 
The test substance "CHEMLOK QDO GROUND" proved to be thermally sensitive when heated 
under confinement with a nozzle diameter of 2.0 mm. 

The substance "CHEMLOK QDO GROUND" has therefore proven to be explosive in 
accordance with test procedure A.14 of the regulations (EC) No. 440/2008 and the Explosives 
Act. 

 
The test substance "CHEMLOK QDO GROUND" was not detonated in the UN GAP test 1(a) 
when initiated with a booster. 
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In the time-pressure bomb, the substance "CHEMLOK QDO GROUND" in accordance with UN 
test 1 (c) (i) shows a positive result, i.e. the substance is capable of deflagration in principle. The 
time for the pressure increase 
is however more than 30 ms and the test substance is not capable of rapid deflagration, 
according to UN test 2 (c) (i). 
 
The test substance "CHEMLOK QDO GROUND" showed a deflagration rate representing "yes, 
fast" (worst case) according to UN test C.2. 
 
The test substance "CHEMLOK QDO GROUND" showed a "low" result according to UN test 
E.2. 
 
The test substance "CHEMLOK QDO GROUND" showed a "low" result according to UN test 
F.3; the explosive force is low. 
 
Test procedure 6 (a) showed no evidence of a mass explosion for the test substance 
"CHEMLOK QDO GROUND". 
 
Test procedure 6 (c) showed no signs of explosion and no potentially hazardous projectile 
material for the test substance "CHEMLOK QDO GROUND". 
The risks arising from thermal effects must therefore be assessed with regard to the 
classification in a subclass/category or exemption from that class. 
 
Thermal effects are assessed on the basis of heat radiation at distances of 15 m and 5 m 
or by burning time. 
 
The following criteria are to be applied for classification under subclasses 1.3 or 1.4: 

 
1.3 the burning time measured for 100 kg net mass of the test substance is less than 

35 s or for low-energy substances: heat radiation at a distance of 15 m exceeds 
that of the fire by more than 4 kW/m² (4.9 kW/ m2 for a net mass of 135 kg) . 

 
1.4 the burning time measured for 100 kg net mass of a substance is less than 330 s or 

the heat radiation at a distance of 5 m exceeds that of the fire by more than 4 kW/ m² 

(4.9 kW/ m2 for net mass of 135 kg). 

 
At a distance of 15 m, heat radiation for 135 kg of the test substance "CHEMLOK QDO GROUND" 
was less than 4.9 kW/ m². 

 
At a distance of 5 m, however, heat radiation for 135 kg of the test substance "CHEMLOK QDO 
GROUND" clearly exceeded 4.9 kW/m². 

 
The burning time for 135.2 kg of the packaged test substance "CHEMLOK QDO GROUND" was 130 
s and is therefore less than 355 s but greater than 39 s (burning time criteria corrected to 135 kg in 
accordance with the UN Manual of Tests and Criteria, 7th revised edition, 2019, Table 15.2). 

 
The test substance "CHEMLOK QDO GROUND" in tested packaging, is assigned to Class 1, 
subclass 1.4, compatibility Group C of the Hazardous Goods Regulations or Hazard Class "Explosive 
substances/mixtures and products containing explosive substances", subclass 1.4 of the CLP 
regulations or GHS. 
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7 Expert Assessment 

The DSC measurements identify the test substance "CHEMLOK QDO GROUND" as high in energy. 

Exothermic decomposition starts at about 230°C, so the substance is sufficiently thermally stable 
to not be assigned to subclass 4.1 "Self-reactive substances" of the Hazardous Goods 
Regulations or Hazard Class "Self-reactive substances and mixtures" of the CLP regulations or 
GHS. Test substance "CHEMLOK QDO GROUND" is also thermally stable in accordance with 
UN test 3 (c) at 75°C . 

 
The substance "CHEMLOK QDO GROUND" contains chemical groups that indicate possible 
explosive properties and its exothermic decomposition energy is about 2000 J/g so significantly 
higher than 500 J/g. 

 
According to Appendix 6 of the UN test manual, the acceptance procedure for explosive 
substances should therefore be carried out, since the substance "CHEMLOK QDO GROUND"  
may potentially be classified in Class 1 of the Hazard Goods Regulations or Hazard Class 
"Explosive substances/mixtures and products containing explosive substances" of the CLP 
regulations or GHS. 

 
The acceptance procedure for explosive substances comprises test series 1 and 2; to decide 
whether a substance is not sensitive enough to need to be assigned to Class 1 of the Hazardous 
Goods Regulations or  to Hazard Class 
"Explosive substances/mixtures and products containing explosive substances" in the 
regulations (EC) no. 1272/2008 (CLP regulations) or GHS, test series 2 is used. 

 
Test series 1 and 2 include the following properties to be tested: 

 
(a) capacity to transmit detonation 
(b) effect when heated under defined inclusion 
(c) capacity for deflagration. 

 
The substance "CHEMLOK QDO GROUND" gave the following results: 

 
(a) "-" (negative), not able to transmit detonation (UN test 1 (a)); 
(b) "+" (positive), effect when heated under defined inclusion (UN test 2 (b)); 
(c) "-" (negative), no ability for rapid deflagration (UN test 2 (c) (i)). 

 
Based on its effect when heating under defined inclusion, "CHEMLOK QDO GROUND", in 
accordance with test series 2, is not too insensitive for possible classification in Class 1 of the 
Hazardous Goods Regulations or Hazard Class "Explosive substances/mixtures and products 
containing substances" of the CLP regulations or GHS. 

 
The substance "CHEMLOK QDO GROUND" therefore had to be subject to the procedure for 
classification in a subclass/category in accordance with Figure 10.2 of the UN Test Manual. 

 
As the substance, in accordance with the test series 3, is thermally stable and sufficiently 
mechanically insensitive at 75°C, in accordance with test series 6 it is classified in Class 1 of the 
Hazardous Goods Regulations or the Hazard Class "Explosive substances/mixtures and 
products containing substances" (CLP regulations/GHS). 

 
Based on the results of test series 6 the substance "CHEMLOK QDO GROUND", packaged as 
described in 3.10, impedes fire-fighting in the immediate vicinity, due to heat radiation/rapid 
burning; it is classified in subclass 1.4,  compatibility group C. 
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According to Directive 2014/28/EU from the European Parliament and Council of 26 February 
2014 on harmonisation of Member State laws concerning marketing and control of explosives for 
civil use, explosive substances and items considered as explosive substances under the "United 
Nations recommendations on transport of Hazardous Goods" are classified in Class 1 according 
to these recommendations. 

 
Based on this directive, the substance "CHEMLOK QDO GROUND" in the packaging described is 
therefore an explosive in accordance with directive 2014/28/EU and also in accordance with 
Section 3 (1), no.2 of the German Explosives Act. 

 
It is necessary to comply with the provisions of the German Explosives Act applicable to 
explosives and the European rules on provision of explosives on the EU market. 

 
 

Federal Institute for Materials Research and Testing (BAM) 
12200 Berlin 

 
Berlin, 07.05.2020 

 
Section 2.2 "Reactive substances and substance systems" 

 
 

Distributor: 1. Copy: Applicant 
2. Copy: BAM 

 
 
 

* We confirm that this expert assessment has been prepared to the best of our knowledge and understanding, and is 
impartial and free of any  instruction results. BAM reserves the right to make subsequent changes, additions and, if 
necessary, to revoke the expert assessment as necessary (e.g. because of significant new information). 
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Unter den Eichen 87 
12205 Berlin 

 
T: +49 30 8104-3205 
marcus.malow@bam.de 

 

Your reference: - 
Your message dated: 
12.04.2019 

Our reference: 
19019049 Our 
message  dated: - 

Date: 07.05.2020 

 
 

"CHEMLOK QDO" 
 
 

Dear Mrs. Aumann, 

 
we are sending you the classification of the substance "CHEMLOK QDO GROUND" as requested 
by letter dated 12.04.2019 in accordance with the Hazardous Goods Regulations. 

 
Notification of the cost will be sent in a separate communication. 

 
Best regards, 
 
on behalf of 
 
[signature] 
Dr. Marcus Malow 
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