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Abstract

Chemistry laboratories in colleges or research centres in Iraqi universities are been widely used by
both undergraduate and postgraduate students. Those institutes worked actively in reporting lab
accidents and applying various procedures to improve the safety measures at these sites. In addition to
many workshops was carried out to raise the awareness and encourage staff and students to apply
safety standards and health conditions. This research is part of a series of studies that describe the
status of laboratories, accidents, and laboratory improvements. This study summarizes the unsafe
practices through monitoring the improper installation of equipment’s and chemicals usage in one of
the postgraduate laboratories in the chemistry department of an Iraqi university which can lead to
many complications in the future. This research aims to reduce irregularities for a better workplace

environment in other universities.
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Introduction

The laboratory is a place used to carry out scientific and
practical activities. Teaching or research laboratories contains a
dedicated and separate site as an office, a hardware room and a
material preparation within the competence of the laboratory,
which can be chemical, physical, biological or medical [1].
Working in such laboratories requires the application of
approved safety procedures according to the nature of the
laboratory, as well as rehabilitation courses for laboratory and
student personnel, especially in the educational laboratories [2].

Academic and industrial laboratories require that they conform
to basic safety principles to reduce injuries and accidents [3].
The laboratory must contain sufficient space and a special
design according to the nature of the laboratory and equip the
laboratories with appropriate furniture in addition to the
availability of appropriate ventilation systems, lighting, heat
control devices and dust disposal devices [4].

All personnel involved in the laboratory activity are responsible
for safety as part of the administrative and ethical
responsibility. All laboratory staff must meet the legal
requirements of health, safety and the environment [5]. The
existence of a large number of chemistry departments, research
institutes and large number of researchers in Iraq, who are
actively report the accidents occurring in their laboratories, in
addition to various chemicals used in research in addition to
lack of safety equipment makes it hard to control and manage
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the hazards. In order to minimize the potential health damage
and improve the environmental impact of the chemical hazards.

Chemicals Safety and Security committees (CSSC) were
established to ensure the safety performance standards in
university facilities as well as individual researchers. The
CSSC representatives inspected number of undergraduate and
postgraduate laboratories at alternative campus of an Iraqi
university.

The results discussed in this article and the outcome
recommendation will be applied to other laboratories within the
university. This article is a part of series of studies run by
CSSC that will be published later.

Alternative Campus

Due the security issues related to the invasion of the western
part of Iraq, there was a need to find an alternative campus for
the students. The new place was a part of college at Baghdad.
As a result of this urgent situation, the laboratories were
designed according to the urgent needs of the Chemistry
Department. Despite of the trials to meet the basic needs of the
laboratories, the prompt renovation and construction project of
the alternative location resulted in safety measures less than the
standard requirements. Specially, safety measures related to
chemistry department where the buildings are designed to have
the laboratories very close to teaching rooms. Among these
buildings are laboratories that include vacuum hoods used in
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the graduate lab for master's students (Figure 1). The students
in this laboratory are more likely to be influenced by this faulty
fume hood. Many of these shortages have been reported in our
previous reports [6-10].

Figure 3: Air conditioning unit is separate and not central.
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Figure 1: Improperly installation of fume hood can make a number of
risks to postgraduate students.
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After careful assessment of the laboratories in chemistry g8 -
department including the postgraduate laboratories taking into , B — ‘H -}H ‘ﬁ
consideration to make use of some established strategies from
the literatures [11-19]. CSSC inspectors found many dangerous Figure 4: Use of chemicals and their storage in random containers.

faults in those laboratories (Figures 1-4).

1. Not enough space for the fume hood in the lab (Figure 1).

2. The ventilation and the gas system were incorrectly
installed, which may cause gas leakage (Figure 2).

3. The design of the light system was installed randomly.

4. No laboratory operating instructions.

5. Air conditioning has been installed in a separate unit
installed rather than central air conditioning (Figure 3).

6. Liquid and solid chemicals were used and stored in
random containers (Figure 4).

7. Connections, pipes and water pipes are made of materials
that do not conform to laboratory standards (Figure 5).

8. No information regarding the chemicals stored in the
cupboard (Figure 6). w

Figure 5: Connections, water pipes and pipes from materials not
complying with laboratory specifications.

l

Figure 6: No information regarding the chemicals stored in the
cupboard.

Figure 2: Incorrect installation of gas and vapours tubes which may
lead to leakage. Lessons Learned

Based on the results, CSSC recommends stopping the work on
that laboratory and forbidding the use by student or staff till all
safety issues are fixed.
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In addition to the safety issues on that specific lab, this study
raise concerns regarding the safety in all other laboratories.
Thought, there is no accident of any kind (i.e. fire and/or
suffocation) have been reported but these observations and
concerns have contributed to the safety and security situation
in the Graduate Laboratory. For the future safety, CSSC
recommended:

1. Safety and security measures must be taken before
commencing the refurbishment or installation of
equipment in any postgraduate laboratory. This applied to
undergraduate laboratories studies as well.

2. For any future construction or development process, the
design of the construction site must be planned in advance.
This must include proper training and clear understanding
of all chemical-related safety systems, including the
function of equipment and associated materials suitable for
use in the laboratory, CSSC shall participate in supervision
and control in execution until received by the final
beneficiary.

3. Hazardous gases, especially for undergraduate
laboratories, must be connected to well install fume hood
to minimize students’ exposure to such dangerous gases.

4. Pipes must properly install to reduce the possibility of
leakage of gases and volatile vapours.

5. Periodic maintenance and
connections required.

6. Replacing the split unit air conditioning system with
central one to reduce the dangerous of sparks who may
cause a fire and to ensure that the gases are not recycled in
the laboratory.

evaluation of electrical

7. Fume hood draining system must be separated from the
sewage system of the building.

8. Clear labelling system of chemicals in addition to the use
of proper storing containers needed.

Discussions and Conclusions

This case study highlighted the safety issues related to the
urgent installation of postgraduate laboratories which might
lead to serious and dangerous damages including lost in life.
Thus, CSSC audited and assessed the systematic risk to prevent
the hazards and damages and to educate student about the
chemical hazards associated with their work. It is useful to
consult with CSSC before starting any refurbishment and
construction to design safe workplace and to avoid and reduce
risks completely. We hope that this study give the inspiration
for other researchers and institute to follow the proper safety
measures and to avoid all the possible damages.

One of a complex learning location is the instructional
chemistry laboratory. The laboratory area must be cautiously
planned in order to give a significant knowledge for learners
inside this atmosphere, in the status of the related course. So,
the material services need care and match the educational
objectives. This connection is obvious in the strategies that
were applied to the renovation development that is reported
here.
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Assignments at different organizations are certainly working to
be exclusive in their character founded on their institutional
tradition. To the level that goals are engaged, a certain sharing
points of features will also stand out. It is well known that the
sharing of wunderstandings between organizations tells
upcoming approaches and improves products. So, in this
process of development of laboratory design, motivated
together by the alterations in the chemical sciences and in
related alterations in education. We wish that our involvements
give towards the continual development in the strategy and use
of instructional chemistry workrooms in our country.
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