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Abstract

There is no doubt that laboratories are extremely dangerous places as many hazardous materials are dealt with. It is
mandatory to take safety precautions in laboratories at all times with no excuses. Herein, we report an incident took
place in a research laboratory at Department of Chemistry Al-Nahrain University as a result of dealing with some
chemicals without knowing their risks in advance. We emphasize the importance of having all necessary
information of the chemical that we wish to deal with, including the safety data sheet (SDS) and based on that we
can make the risk assessment form. Also, we would like to recommend adding good and functional smoke detectors

as well as some oxygen sensors to ensure safe working area.
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1. Introduction

To avoid any risk arises from dealing with chemicals, it is customary that researchers refer to the SDS and prepare a
risk assessment data sheet in compliance with the hazard of the chemical to be used [1-3]. As a general rule, every
chemical used in the laboratory must be considered as a hazardous material and safety precautions must be taken
into accounts. Additionally, sufficient information must be obtained about all chemicals in the inventory of all
laboratories [4-9]. However, the story was different in one of our laboratories as there was an accident took place as
a result of unknown chemicals were put in a furnace and heated to 400°C upon request from a postgraduate student.
The student did not give any information about these chemicals to the person who was in charge of that laboratory.

Consequently, under this elevated temperature, all chemicals were charred with evolving some toxic fumes. The
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student confirmed earlier that these materials are completely safe and they are absolutely stable at high temperatures
as he did some thermal treatments before without any problems. Nevertheless, the toxic fumes produced from the
furnace upon heating to 400°C (as depicted in Figure 1) were raising the alarm of a serious danger.

Figure 1: Unknown chemicals inside the furnace at 400°C generating toxic fumes.

The laboratory manager once he observed these fumes, he turned the furnace off and unplugged it from the main
electricity supplier. Thereafter he notified everyone in the laboratory and told them to evacuate the building

immediately using the emergency exit as shown in Figure 2.

Figure 2: Opening the door of the emergency exit for evacuation.

After exactly two hours, the furnace was opened by the laboratory manager and left opens for three hours to allow

all fumes to come out with offering more ventilation of these toxic fumes. The crucibles were removed from the
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furnace safely and it was totally clear that all chemicals in these crucibles were charred as shown in Figure 3A and
3B.

Figure 3A: The crucible with ongoing Figure 3B: The chemicals after

burned chemicals in. complete burning.

The student was questioned about the nature of these chemicals and he mentioned the following information that are
displayed in Table 1.

Chemicals Quantity
Nickel (1) nitrate hexahydrate 0.07¢g
Chromium nitrate Nonahydrate 3.90¢g
Polyvinyl alcohol 8.00g

Table 1: Information given by the student regarding the chemicals.

2. Hazards Expected From Using the Above Chemicals
It is customary to refer to SDS of any chemical prior to use it. However, we doubt that the student has no idea of the

SDS of these chemicals and that is completely unsafe.

That is why we thought it must be noted that SDS is very important document and all chemists must refer to it
before conducting any chemical reaction or treatment. The SDS of chromium nitrate says that it thermally
decomposes at 100°C which is much less that the furnace temperature (400°C). This means that the chromium
nitrate was completely burnt at this temperature. Now, let us see whether the chromium nitrate at this temperature is
going to be inert or reactive if mixed with other combustible materials or not. Based on the SDS and the fire
diamond of polyvinyl alcohol, it has got 2 score of flammability, which means it must reasonably heated. Otherwise,
at 400°C it is highly flammable. This is exactly what happened when mixed with the chromium nitrate which in turn

was very reactive with the flammable material (polyvinyl alcohol) and generated toxic fumes.
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3. Lessons Learned from This Incident
In the light of the present case study, the following lessons were learnt:

e It is mandatory to all researchers, students, and workers in any chemical laboratory to carefully read the
SDS before performing any experiment. Especially, when it comes to thermal treatment of chemicals as it
is extremely dangerous to use elevated temperatures with highly combustible materials.

e Giving all available information about chemicals which are to be thermally treated.

e Providing all necessary personal protective equipment (PPE) in all laboratories and using them
appropriately.

4. Recommendations

e There should not be any chemical reaction or treatment done in laboratory without reading and
understanding the SDS and preparing a risk assessment data sheet signed and approved by safety officer in
that research unit. The risk assessment must include the chemical, type of hazard, risk score, and suggested
ways to control risk and minimize the occurrence of any incident.

o Relocating the furnace to a different place which offers more space and better ventilation.

e There must be a smoke detector mounted in every laboratory which alarm people in case of any fire. As a
matter of fact, there is a fire alarm system within the building, but unfortunately, it is inactive for unknown
reasons. However, we believe that mounting some smoke detectors in every laboratory will assist in
minimizing any risk to people or amenities.

e We recommend mounting an oxygen sensor in the same laboratory where the furnace is located and that
will guarantee a sufficient amount of oxygen to people who are working in this facility.

e Itis good to have an emergency exit, but also there must be an assembly area located in a safe place and
away from any potential danger. Otherwise, people will evacuate building, but they might still nearby the
hazard of being injured. That is why; we strongly recommend allocating an assembly area for people who
have been evacuated.

5. Conclusion

To conclude, there must be a clear idea about all chemicals to be treated or used for reactions. This will guarantee a
safe working environment for all people who working within any laboratory. Additionally, it is mandatory to install
some technical equipment which we believe they are necessary for maintaining safety and minimizing the hazard of
any incident.
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