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Lithium-ion batteries have recently come under the microscope 
because of their potential for creating fire related incidents. 
Dell, the US based computer manufacturer, recalled millions of 
notebook batteries with cells containing lithium made by Sony. 
In 2000, they replaced about 27,000 notebook batteries, after it 
became known that lithium-ion batteries could suddenly catch fire.

At the beginning of 2013, Boeing reported two alarming events 
in connection with lithium-batteries. Having loaded a Dreamliner 
in Boston, the cleaning crew discovered a battery fire. Only a 
few days later, the pilot of a Japanese domestic flight initiated 
an emergency landing at Takamatsu Airport. The board system 
indicated battery problems as well as smoke development. Finally, 
Boeing averted the danger with a steel armour housing together 
with a titanium exhaust piped to the outside, so that a battery fire 
could not spread through the aircraft.

There were also some problems in the production of Tesla cars 
in the US. In Indianapolis, a Tesla S hit a tree at high speed. The 
electrical energy storage ignited and the whole vehicle burnt out.

Life-threatening situations
Laptops, tablets, PCs, mobile phones and smartphones again 
and again prove to be a talking point with failures and accidents   
creating life-threatening situations. After battery fires, Samsung 
pulled out all the stops. First, it halted the production and 
later announced the termination of the Galaxy Note 7, an 
unprecedented fiasco in the smartphone business and the latest 
negative event in a long chain of events with lithium batteries: 
The Honeywell group ceased the production and delivery of two 
of its portable multi-gas detection devices as a precaution when 
customers reported about overheated battery cells. The group 
announced that purchase and dispatch locks would remain in 
existence for the time being.

The International Civil Aviation Organisation (ICAO) also thinks 
that the safety of men, machines and the environment are at 
risk from lithium-ion batteries. Since April 2016, it has prohibited 
the transportation of lithium-ion batteries in the cargo spaces 
of passenger aircrafts. The background of the decision is the 

legitimate concern about a fire hazard caused by the batteries.  
In fact, the ICAO has taken the same stance as Boeing, in 2015 
the aircraft manufacturer requested that its customers no longer 
transported any large charges of lithium-ion batteries.

Two billion pieces were built in to electrical devices every year. 
since lithium batteries came out on the market in the mid 1990s. 
For a long period, this technique was regarded as the hallmark 
invention of the battery industry, since they were not impaired 
by the problems of memory effect, i.e. the loss of capacity due 
to frequent partial discharge. Today, we know: The risks of this 

battery technology have been underestimated for years, or even 
ignored. Now, the numerous accidents and incidents have alarmed 
the public. Lithium-ion batteries consist of dozens of layers coated 
with metal foil. Plus and minus layers are kept apart by a separator, 
i.e. a wafer-thin protective layer. If this protective layer cracks due 
to overheating, the stored energy can be released uncontrolled. 
The battery burns through and might even explode. The larger 
the battery, the stronger is the chemical reaction. The battery size 
of a mobile phone is already sufficient to form flames. In addition 
toxic gases are released which may yet be lethal. A film made by 
the Institut für Schadenverhütung und Schadenforschung (IFS) 

With its high energy density and low self-discharge rate lithium-containing batteries 
offer some great advantages compared to conventional and rechargeable batteries. 
Indeed, operator errors and design faults frequently result in explosions and fires 
with injuries to personnel and damage to property. Wouldn’t it be better to avoid 
using this controversial and highly flammable battery type - particularly in areas 
with a potentially explosive atmosphere?
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(= Institute for Risk Management and Damage Research) in Kiel 
shows conclusively that lithium batteries are energy stores which 
might catch fire easily and recommends the installation of  smoke 
detectors anywhere where lithium batteries are being loaded.

Not only is handling and using these batteries potentially 
hazardous, storage of these batteries has its risks tooThe fire load 
needs to be classified considerably higher than. for conventional 
batteries:

The American National Fire Protection Association (NFPA) has 
carried out a study on the mass storage of lithium-ion batteries.  
They reached the conclusion that, due to the flammable electrolyte 
liquid several special fire hazards emanate from lithium-ion 
batteries. In case of fire, cylindrical lithium-ion cells and polymer 
cells which are very close together behave different than 
conventional batteries.

Battery experts are aware of the disadvantages of a lithium-ion 
battery: “They react more sensitively to environmental influences 
than other types of batteries. For temperatures below freezing 
point the resistance within a lithium-polymer battery is so high, 

that it can only emit little to no charging voltage. In this way, 
devices can only go into operation again without limitations if the 
battery has a certain operating temperature.”

Lithium is highly reactive, it reacts to stimuli and is difficult to 
control. Influences such as high environmental temperatures, too 
high charging voltage, short circuit, or even too much of a heavy 
strain can cause exothermic reaction in the battery.

 

Nickel metal hydride batteries are safer
Due to the significant safety concerns already discussed,, the 
lithium-ion technology is absolutely taboo for Gesellschaft 
für Gerätebau (GfG). The globally renowned manufacturer of 
gas detection devices only uses nickel metal hydride batteries. 
According to GfG’s battery technology experts, these are far safer 
than batteries containing lithium technology. They also provide a 
sufficiently long service life with a reliable energy output without 
creating the risks associated with locating cells containing lithium 
in areas where explosive gases are present,.

Hans-Jörg Hübner, manager of GfG, wonders why external 
specialists and inspection bodies still approve the lithium-ion 
technology considering the known risks and required re-evaluation 
needed in the battery industry. The traditional company with 
headquarters in Dortmund wants safe devices and directives, 
which target the safety technology of batteries and require reliable 
framework conditions, technologies and international standards. 
Hans-Jörg Hübner warns that batteries containing lithium must 
not be used in potentially explosive atmospheres or safety relevant 
areas. A reliable energy technology – coupled with a continuous 
quality control – would be essential to survive.

The energy density of batteries, even though it would be highly 
preferable, cannot be increased in any way. Even if today’s 
technology seems to be highly advanced, it would be wrong to 
expect any miraculous solutions in the battery industry.  However, 
battery systems with a highly specific capacity, an excellent cycle 
behaviour, a low tendency to self-unloading and with high safety 
measures will be considered as the core factors and will also play a 
leading role in the battery technology in the future.

31Safety
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Pioneering air quality  
guide launched
International air quality monitoring specialist, Duvas 
Technologies, has launched the industry’s first global guide to 
benzene. Available to download from the Duvas website, the 
digital resource will help petrochemical professionals understand 
their air quality impact.

A volatile organic compound (VOC) that ranks among the top 
20 chemicals produced in the US by volume, benzene has been 
linked to severe health issues – including anaemia, impacts on 
fertility and even acute myeloid leukaemia. The Duvas guide 
aims to raise awareness of these effects, as well as the limited 
and disjointed global legislation surrounding benzene emissions.

Alongside providing a comprehensive introduction to the 
chemical, detailing its use in industry, emission from liquid 
petroleum and regulated levels of exposure, the guide profiles 
next-generation technologies capable of accurately monitoring 
airborne benzene levels to within parts per billion (ppb) levels.

Steve Billingham, CEO of Duvas Technologies, commented: 
“Air quality must clearly rise further up the global priority list 
but, even more, accurate monitoring and reporting. If we fail 
to understand the true magnitude of VOCs, implementing 
solutions to minimise impacts will be unachievable.

“Fortunately, there have been major advances in the 
development of air quality monitoring technology – in particular, 
when it comes to the accurate detection and reporting of 
VOCs. Alongside proven photoionization detection and gas 
chromatography technology, advances in ultra-violet absorption 
spectroscopy are delivering new levels of precision and flexibility.”

To help companies across the petrochemicals industry to deliver 
fast, accurate, real-time benzene data, Duvas has launched 
the DV3000 detection analyser. Portable and easily fitted into 
bespoke vehicles, the system delivers multiple mobile readings 
every second. Providing ppb-level detail, this analysis delivers 
detailed, immediate insight.

Billingham concluded: “It is essential that we recognise the 
health and safety implications of benzene. As the World Health 
Organisation says, there are no safe concentrations. We are keen 
to help petrochemical companies take action on air pollution, 
thus safeguarding the health of workers and the general public.”
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Fido can sniff out trace 
explosives detection in  
less than 10 seconds

The Fido® X2 from FLIR Systems is a handheld explosives trace 
detector featuring field-proven TrueTrace® technology enabling 
it to detect a broad range of homemade, commercial, and 
military explosives with best-in-class sensitivity.

Weighing less than 700 grams the Fido X2 is a truly portable 
device designed for use at security checkpoints during long 
periods of high alert. The Fido X2 provides the perfect tool 
for screening vehicles and personal belongings for explosives 
residue that might indicate contact with explosives. With full 
analysis provided in ten seconds or less, security personnel 
can quickly and accurately screen for threats to mass transit, 
sporting arenas, and critical infrastructure with confidence.

Using the Fido X2 is highly intuitive. On-screen prompts and 
simple go/no-go alarms guide users through operation and 
aid in sampling and decision-making. The Fido X2 features on-
device video training that provides real-time help and reduces 
the cost and logistical burden of recurrent training.

Operating without the need for hazardous chemicals or a 
radioactive ionisation source the Fido X2 is truly operator 
friendly. Reusable sampling swabs ensure cost-effective 
operation.
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New Wide-ranging 
Particulate Sensor

Alphasense has launched a new version of its optical particle 
counter. The new OPC-N3 retains all of the advantages of its 
predecessor (OPC-N2) with the added benefit of automatic range 
switching covering PM10, PM2.5 and PM1. With an expanded 
measuring range (0.38 to 40 µm), the OPC-N3 is able to measure 
the particulate fractions of most interest; from the finest of 
particles up to larger particles such as pollen. “This is an extremely 
important development for manufacturers of air quality monitoring 
instrumentation,” says Alphasense Director, Arthur Burnley.

“A few years ago, the public was generally unaware of the threat 
posed by air pollution. However, the many thousands of premature 
deaths that occur every year in almost every country, have finally 
caused a high level of media coverage and political interest, and this 
has led to demands for air quality improvement measures, which in 
turn have created a need for accurate particulate sensors.

“This bodes well for our customers as the demand rises for 
small, accurate, reliable, cost-effective particulate sensors.”

The OPC-N3 measures particulates with minimal maintenance using 
a patented design, providing both particulate matter readings and 
real-time particle size histograms. As such, the sensor competes in 
performance with existing analytical units, but at a fraction of the cost.
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