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MERCURY DEALT WITH IN A SAFE WAY!

In Delfzijl the NAM treats mercury-polluted waste materials in such a way that the pure mercury can be recovered 
in Rotterdam.

The primeval origin of the metal is probably volcanic material in rock formations through which the gas travelled on its 
way from the areas where it was formed (layers of carbon) to the areas where storage takes place (rock formations).
In any case the ROTLIEGENDES-formation - an area where most of the Dutch gas reservoirs are located at about 
3500 m´ depth - contains mercury. This mercury flows with the gasstream to the surface. Mercury vapours are very 
poisonous and can damage the central nerve-system. Immediately upon the gas coming to the surface of the earth, 
it is treated and most of the mercury is removed before the gas is handed over to the Gasunie for transportation 
etc. Mercury is therefore present in the gas treatment plants, where the gas is dried and where the small rocky 
particles/dust are removed.
Here also the condensate containing light oil and water is formed.
Part of the mercury can be recovered, from the bottom of the separation vessels as liquid metallic mercury. Part however 
remains in solution in sand and sludge that stay behind in these separation vessels. In the gas treatment process 
textiles and/or carbon filters are used. These become eventually saturated with mercury.

MERCURY OUT OF GRONINGEN

The largest source of gas in the Netherlands is the `Groningerveld`. It supplies about 40 billion m3 gas per year. 
Treatment produces between 6 and 7 thousand kilos of mercury, says Jan Böhm, head of the sector Waste Treatment 
of the NAM in Assen.
“Due to the very high specific weight of mercury (13.6) these 6-7000 kilos represent a volume of 400-500 liter. Not much, 
but this does not mean that the care with which this mercury contamination is being tackled can be underrated.”
Böhm produces the mass balance of the mercury. Only a very small part stays behind in the gas, transported by the 
Gasunie to the consumer. Most of this precipitates in the mains. The quantity that eventually comes into the atmosphere 
during the burning process is below the standard, laid down by the authorities.

Some mercury is also present in the water surfacing in the exploitation process. The authorities have given permission 
to recharge this water into the rock formation, where the water originates from.

Some mercury is also present in the condensate that is transported by tankers to the refineries of Shell and Esso 
in Rotterdam. The concentration of this mercury does not vary much from the values present in various types of 
crude oil in the world.

WASTE IN SALT MINES

The biggest portion - about 90 per cent - of all mercury that surfaces from the Groningerveld stays behind in various 
parts of the gas treatment plant. Jan Böhm: “Groningen is not the only field where mercury is present in gas; mercury 
presents itself virtually in all gas exploration fields, although the concentration can vary substantially. Groninger gas 
contains about 160 micrograms per m3 gas (1 microgram = one millionth part of a gram). In Germany there are 
gasfields with a concentration of 3500 microgram per m3 and in Algeria some of Sonatrachs production fields have a 
mercury content of 4500 microgram per m3.

At first the NAM put its mercury waste in barrels and had these transported to and deposited in the kali- and salt 
mines in Germany. German industry did the same. In 1994 the Dutch authorities put a stop to this procedure and 
consequently the NAM - the biggest producer of mercury-waste in the Netherlands - had to look for a different solution. 
In the meantime the mercury waste was stored at NAM´s sites.



VACUUM DISTILLATION

The NAM has made an economical and a technological survey of the best way to tackle this problem. Eventually 
NAM decided to:
-  build a factory in Delfzijl where all the mercury polluted waste will be pre-treated
- have this pre-treated material purified at Rotterdam by the Joint Venture of AVR-Chemie and Begemann 
Milieutechniek. Begemann has developed a method to remove the mercury by means of vacuum-distillation.

Jan Böhm: “Over a period of 10 years many persons have devoted their time to find and develop a process to recover 
the mercury by means of high-temperature-oxidising.
All of a sudden Roeland Haverkamp Begemann got in touch and stated: “I have the method and I have a mobile 
pilot plant in Antwerp to prove it. Come and have a look.” The pilot plant worked very well indeed. Subsequently 
together with AVR-Chemie Begemann built a production unit in Rotterdam, which we (the NAM) can make use of, 
as can other industries.”

In the “AVR/Begemann method” sturdy circular containers are filled with mercury waste. The containers are subse-
quently heated under vacuum. The mercury evaporates, condenses and can be recovered. Böhm: “To Rotterdam we 
deliver sludge with on average about 1.2% mercury (i.e. 12,000 milligram mercury per kg sludge). After distillation 3 
milligram of mercury is left in the sludge per kg of dry material. In this method water and condensate impurities are 
also removed (about 200 kg condensate per one ton of sludge) and the resulting dry material has properties that 
allow dumping to normal dumpsites.

CLOSED SYSTEM

At a cost of fl 45,000,000 the NAM built a factory in Delfzijl where not only sludge’s, contaminated with mercury and 
condensate, are stored, but also filters, pumps, heat exchangers and general building debris, all contaminated with 
mercury. At the NAM Wobbe Gorter was responsible for the building of the Reststoffenbewerkingsinstallatie (R.B.I.), i.e. 
the plant where all waste materials are stored, treated, etc.

Gorter: “Relatively speaking the investment is quite substantial, because the choice was made to use closed treatment 
circuits, where no mercury-emission takes place and where the NAM-personnel virtually do not have any direct contact 
with the polluted materials. At places where we have mercury polluted sludge in storage, for instance in sludge reception 
and sludge storage tanks we have a closed circuit with an over pressure of inert nitrogen to prevent evaporation.” 
The closed circuit ends in an installation for air treatment where mercury vapours and benzene are removed through 
filtration.

The most important activity at the R.B.I. is the thickening of the 400 tons of sludge that is being transported yearly 
from all NAM-production sites in vacuum carriers to the R.B.I. This is mostly done in summertime when gas production 
is relatively low, which means that separation vessels at the production sites can be cleaned as well as the water 
reservoirs.

TREATMENT OF FILTERS

Another activity is the treatment of the - mostly textile- filters used in the ultimate gas treatment process.

Wobbe Gorter: “A clean filter weighs 3 kilograms. When it arrives here it can weigh saturated with mercury and 
condensate up to 13 kg. In the R.B.I. the filters are shredded (cut into pieces) and subsequently squeezed. In this 
process too, human beings and the place of action are separated from each other. The shredded materials are delivered 
to AVR --Chemie/Begemann for ultimate treatment (cleaning).”
If big pieces of metal (mains and heat exchangers) have to be cleansed, this will happen in a hall where high power 
water jet streams loosen the mercury. These water jets are operated by means of robots by operators located behind 
glass.

Gorter: Carefulness towards the outer and the inner surroundings are of paramount importance at the R.B.I. The whole 
installation has been constructed in such a way that no emission takes place towards air, water and earth.

However, plenty of dust has settled down on our installations, but that is due to the other industries in Delfzijl. They have 
rules and regulations that are less stringent than ours.”



( photo 2): Roeland Begemann showing a jar filled with mercury, produced with the QS-spider (back ground).

DISTILLATION BY MEANS OF A PILOT-PLANT (see photograph)

The mercury cleansing installations of Roeland Begemann are situated in a corner of the huge AVR-Chemie location 
in Europoort, West of Rotterdam. AVR-Chemie/BMT has a temporary permit to operate this plant. At the end of the 
year the official permanent permit is expected. 
Civil engineer Roeland Begemann has already dealt for a considerable time with mercury treatment. In the beginning by 
mechanical means, a specially designed vibrating table, to take mercury out of mercury-polluted sands; for the NAM as 
well. This method however is not successful for sludge’s.

As soon as Begemann realised that gas producers and the European chlorine industries all have mercury polluted 
waste in stock at their production sites, he developed a distillation plant that works.

In the laboratory of SOLVAY in Belgium he could do some experiments, with surprising results. At present BMT has a 
mobile plant at Solvay (Antwerp) and a fixed one at the AVR. The installations work as follows:

Round sturdy containers are connected to a central unit (Q.S.-spider). This central unit draws vacuum during the 48-hr 
process of heating of up to 600° Centigrade. The mercury together with water and oils condensates in the tank of 
the Q.S.-spider.

Begemann: “The NAM wanted to place the contract for cleaning their concentrated waste with me, provided I put my 
installation at the AVR-location. AVR-Chemie themselves had an interest in this new development as well. It fitted well in 
their new strategy: within Europe specialisation in the treatment of waste materials polluted with heavy metals.”

THE DEMAND FOR MERCURY IS ON THE WANE

During the process of cleaning metal and building waste, due to the collection of mercury out of the shredding process 
of filters and in the air cleaning apparatus, some 30 litres of metallic mercury are being collected in Delfzijl yearly. Jan 
Böhm: “We sell the mercury on the market, however the prices have dropped over the last few years. Reason for this is 
the change-over by manufacturing firms from mercury to other materials.
For instance, there is hardly any mercury nowadays in batteries, amalgam and in measuring and control units. Not a 
very economical proposition.” The yearly production of mercury in the AVR-Chemie/Begemann location in Rotterdam 
will be about 4 to 5 tons (out of 400 tons of polluted materials). AVR- Chemie/Begemann will become owner of this 
mercury.

AS MAD AS A HATTER

Mercury is the only metal that is liquid at room temperature and voluble at the same time. Mercury is present in sea 
water (0.03 microgram per litre, in total about 70 million tons). On the mainland mercury is mined: in Spain, China 
and Russia for instance. The mining system uses heating, combined with the addition of oxygen, as a means to 
produce pure mercury.
Metallic mercury is rather innocuous. Nobody ought to get rid of his thermometer or a barometer with a mercury-
reservoir. Mercury can make a chemical solution with other metals to amalgams, for instance for tooth fillings.
All organic solvable mercury compositions - mercury vapours as well - are extremely poisonous. Poisoning manifests 
itself in damage to the central nerve-system with as a direct result: mental deterioration and blindness. A famous 
example is “the mad hatters disease”. In England hat-manufacturers used mercury to shape hats made of felt. Madness 
was often their fate. The saying: “he is as mad as a hatter” originates from this.


