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THE FACILITIES INVOLVED 

The site:  

The plant, which has been classified IPPC (by Directive 2008/1/THIS, in codifying Directive 96/61/CE and its various 
modifications), has been set up to perform two types of industrial activities: 

- cold processing: collection of lead batteries (from vehicles or industry) and their preliminary grinding in order to 
extract electrolyte (H2SO4); 

- hot processing: fabrication of lead ingots out of ground batteries and miscellaneous lead waste, via transformation 
in a smelting furnace that produces lead bullion, for subsequent refining to yield the finished product. 

The uniqueness of this site consists of exporting the pre-ground batteries output by the cold process to another plant 
within the same industrial group, which then performs the complete grinding operation and separation among the 
different components. The ground batteries are then re-imported to supply the hot processing line. 
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The involved unit:  

The hot processing operation comprises: 

- a horizontal rotary kiln for reducing materials that contain lead and producing a raw lead, or so-called lead 
bullion or first-cast lead; 

- five refining tanks offering a range of capacities for the production of various alloys; 

- an ingot processing line. 

 

The fumes from both the rotary furnace and refining tanks are purified in a bag filter system prior to discharge into the 
atmosphere via a chimney some fifteen metres high. 

 

THE ACCIDENT, ITS CHRONOLOGY, EFFECTS AND CONSEQUENCES 

 

The accident:  

The chronology of this accident has still not been elucidated, as a legal investigation is currently underway to make such 
a determination. The consequences and circumstances of seeking the source of pollution are described below. 
 
The Brussels-Capital Region of Belgium is equipped with a network of stations for continuously measuring ambient air 
quality. The set of recorded parameters include: CO, CO2, NO, NO2, SO2, O3, Hg and fines (PM10 and PM2½). 
One of these stations, located in the vicinity of the household waste incinerator serving this region, has also been 
equipped to measure mercury. While the mercury concentration typically measured in the Brussels-Capital Region lies 
within the range of 0.002-0.006 µg/m³, during the evening of January 21st and the night of the 21st to 22nd (between 8:00 
pm and 1:00 am), the Hg measurement station recorded high mercury concentrations in the air, exceeding the baseline 
set at 0.050 µg/m³, with a Hg peak reading during the night of January 24th to 25th at 0.996 µg/m³. 
 
Identification of the origin of this pollution required an intensive search that deployed considerable human and material 
resources. Moreover, contacts were initiated with Belgium's two other Regions, in an attempt to eliminate potential 
pollution sources located outside the Brussels-Capital Region. 
 
As this effort was underway, Belgian authorities commissioned a scientific organisation possessing a mobile laboratory 
specially equipped for mercury detection and sampling. This mobile facility tracked the plume of pollution throughout the 
night of Friday, January 25, a step that enabled identifying the zone of highest mercury concentration. 
 
In conjunction with this tracking operation, a certified laboratory was also engaged to conduct measurements during the 
same evening in the chimneys of those industries considered, according to the indicators on hand, likely sources, 
namely a treatment plant operating a sludge incinerator and a company producing lead ingots primarily by means of 
recycling the lead contained in vehicle batteries. 
 
The corroboration obtained between information provided by the mobile laboratory and the results of measurements 
performed by the certified laboratory allowed, on January 29, determining with certainty that the origin of this pollution 
release could be traced to the hot process of the battery recycling facility. Once this finding had been announced, the 
identified activities were immediately suspended, and a detailed investigation was initiated in close cooperation with the 
legal services of the Prosecutor's Office for the Brussels jurisdiction. 
 
Moreover, in the aim of assessing the impact of this pollution incident on both human health and the environment, the 
authorities also commissioned a certified consultant to carry out a soil pollution survey in the vicinity of the lead foundry. 
All results of this measurement campaign were addressed to the federal authority overseeing issues relative to public 
health so as to obtain a scientific opinion on any eventual hazards incurred by neighbouring residents subsequent to 
these high mercury concentrations in the atmosphere. 
 
Even though the investigation has not yet delivered its final conclusions regarding liability, a batch of battery sets 
originating in France and containing mercury battery components (of the button cell variety) would apparently be the 
cause of this pollution release. The ensuing environmental crisis has helped build awareness that a significant quantity 
of mercury could be present within the lead battery recycling sector. 

 

Consequences of the accident:  

No consequences either on the health of plant personnel and local population or on the environment could be detected. 

As regards the responsible company, shutting down the hot processing line for 4 months (the time necessary to develop 
and implement corrective measures) meant cutting working hours and proceeding with staff redundancy for a significant 
number of employees. 
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The European scale of industrial accidents:  

By applying the rating rules applicable to the 18 parameters of the scale officially adopted in February 1994 by the 
Member States' Competent Authority Committee for implementing  the "SEVESO" directive on handling hazardous 
substances, and in light of the information available, this accident can be characterised by the four following indices: 

 
 

The parameters composing these indices and their corresponding rating protocol are available from the following 
Website: http://www.aria.developpement-durable.gouv.fr 

European scale: 

- Hazardous substances Q1: Since Hg is a toxic substance (R23), the Seveso thresholds are 50t/200t. By assuming 
the "worst case" conditions in considering a continuous release of 9,300 µg/m³ (value obtained during the one-time 
measurement inside the chimney) at 40,000 m³/h (average flow rate reported by the company) for 5 days (January 
21 at 6:00 am through January 26 at 6:00 am, i.e. the period corresponding to operations of the hot processing 
line), the total mercury release would amount to 44.64 kg Hg, which remains below 50 kg (= 0.1% of lower tier 
Seveso). 

- Human consequences: None (< thresholds associated with criteria H4 and H5). 

- Environmental consequences: No remedial action necessary (< thresholds associated with criteria Env13 and 
Env14). 

- Economic consequences: Operating losses were not quantified by the plant operator, yet they are assumed to be 
substantial given both the shutdown of the hot processing line for 4 months and the sizeable investments allocated 
to improving exhaust purification and controlling supplies and chimney emissions. 

 

THE ORIGIN, CAUSES AND CIRCUMSTANCES SURROUNDING THE ACCIDENT 

At the time of preparing this report, the legal investigation by the Brussels Prosecutor's Office was still ongoing, for the 
purpose of accurately determining the origin and causes of the presence of Hg in the recycled batteries, along with the 
circumstances surrounding the accident and all ultimately assigned liability. 

 

ACTIONS TAKEN 

Besides the fact that this incident led the company, as well as other units belonging to the same international industrial 
group in the battery recycling sector, to question how to ensure safety in their supply chain, a number of practical 
preventive measures were introduced at various stages in the industrial process in order to avoid repetition of such a 
discharge inside the company; these measures include: 
 

- ensuring supplier responsibility and verification of all incoming materials by means of a manual mercury 
detector; 

 
- installing an exhaust purification system featuring an activated carbon device; 

 
- controlling purification efficiency via continuous monitoring of the rate of mercury found in the chimney; 

 
- adopting a response and authority notification procedure in the event of exceeding any of the air discharge 

standard thresholds. 
 
These measures were incorporated into a modification of the company's operating licence, which also stipulated the 
following: 
 

- stricter emission standards for the other pollutants; 
 
- higher frequency (twice a year instead of just once in the past) of emission controls by a certified laboratory; 

 
- validation of continuous measurement devices in accordance with Standard EN14181; 
 
- preparation of a report on the company's air pollution prevention policy, scheduled for update on an annual 

basis. This approach is intended to build operator awareness of the risks involved when receiving waste that 
had been used as raw material. 
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LESSONS LEARNT 

This atypical pollution incident has demonstrated the need for efficiency when: 

- searching for the pollution source: close coordination between the various agencies, multiple departments within the 
same agency and the scientific institutions called upon; 

- implementing corrective measures: heightened monitoring and accompaniment of the extensive process of starting 
up the industrial activity; 

- operating at normal industrial output: a continuous measurement system dedicated to chimney emissions, 
combined with adequate alarm procedures, which has in fact enabled reacting quickly and appropriately to the 
subsequent onset of the same kind of incidents. 

 

The presence of many battery cells found in the crushed debris of vehicle starter batteries has underscored the 
importance of: 

- securing the recycling operation of these starter batteries, with a line that must remain clearly distinct from the 
processing of small battery cells given their potential to contain undesirable substances, mercury in particular; 

- possessing an efficient system for separating and sorting pieces of ground batteries in order to remove these 
undesirable components. 

 

It is difficult to fully control a waste recycling operation that may contain undesirable materials, for which the filtration 
system installed further downstream in the process has to be chosen depending on the pollutants to be treated; it is thus 
essential to: 

- assemble the most advanced knowledge on the various pollutants entering either normally or accidentally into an 
industrial process and then evaluate what might be released into the environment at the output of this process, with 
emphasis on conducting a regularly-updated risk analysis; 

- control emissions, if possible on a continuous basis, and introduce an alarm system to ensure a rapid and effective 
response in case of an incident. 


