
18  B ioenergy Internat ional  No 75, 6-2014 Bioenergy Internat ional No 75, 6-2014 1918  B ioenergy Internat ional  No 75, 6-2014 

FEATURE: WASTE-TO-REVENUES

Waste to Energy f ly ash used for 
Norwegian acid treatment
Almost half of the fly ash from waste combustion in Sweden is exported to Norway. 
Here it is used by Norsk Avfallshantering (NOAH) at an acid treatment facility out on an 
island in the Oslofjord. The end-product is a gypsum residue that is deposited in a disu-
sed limestone quarry. Bioenergy International visited Langøya to find out more about 
the business. 

the use of lime for treating acidic 
gases, such as hydrogen chloride, sul-
phur dioxide and hydrogen fluoride, 
found in waste-to-energy and power 
station flue gases is a proven technol-
ogy. Three main flue gas treatment 
processes; dry, semi-dry and wet pro-
cesses use lime as calcium carbonate 
(chalk), calcium oxide (quicklime) or 
as calcium hydroxide (hydrated lime). 
Depending on the treatment process 
used, excess lime and ash particles are 
subsequently removed from the flue 
gases prior to discharge, by the parti-
cle removal system of the plant such as 
filters or cyclones. This residual prod-
uct, fly ash, often represents 3-5 per-
cent by weight of the Municipal Solid 
Waste (MSW) fuel used, by weight. 
However, due to its high content of 
lime and various compounds such as 
zink, copper and lead it is also classed 
as a hazardous waste. 

Recycling and waste 
management
It is the lime content in the fly ash that 
the Norwegian company, Norsk Av-
fallshantering, NOAH, is interested in. 
The company currently treats around 
200 000 tonnes per annum of 25-per-
cent sulphuric acid (H2SO4) at its 
Langøya facility, located on an island 
in the Oslofjord. The process uses the 
lime-rich fly ash to neutralise the acid, 
itself a residue from Kronos Titan in 
Fredrikstad. This is a plant that pro-
duces titanium dioxide by processing 
the mineral ilmenite, or titanium iron, 
with sulfuric acid. Titanium dioxide is 
used as a pigment including the colour 
white.

NOAH’s operations on Langøya are 
controlled by permit from the Environ-
ment Directorate in Norway. It is also 
classified as a recycling facility as the 
process is based on the reuse of calcare-
ous waste to neutralise the sulfuric 
acid. The calcareous waste replaces 
slakt lime that was previously used. 

NOAH has a licence to receive 
one million tons of inorganic waste 
per year. Roughly half is hazardous 
waste and half is non-hazardous 
waste. In 2013 NOAH received a to-
tal of about 350 000 tonnes of fly ash, 
almost a third or 110 000 tonnes 
came from Sweden. The rest came 
from Norway, Denmark, Germany, » 

Kristian Peders, sales manager NOAH Sverige AB showing how the stabilised fly 
ash is pumped as gypsum sludge and deposited at Langöya in Norway.
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Langøya is a long, narrow island, three and a half kilometers long and 500 meters wide. Two limestone quarries have been commercially quar-
ried for almost a century. Norcem extracted limestone until 1985. After that another company began operations to neutralise hydrochloric acid 
with lime. In 1993 NOAH was founded by the Norwegian State, and it acquired Langøya from Norcem. In 2003 NOAH was sold to a private ow-
ner, Gjelsten Holding AS. NOAH’s turnover is approximately SEK 420 million and the profit is SEK 115 million. 
The bedrock on Langøya consists of impervious limestone that prevents any seawater seepage. Furthermore 900 m deep drill cores reveal that 
the island has no groundwater and thus it is considered suitable for depositing stabilised hazardous waste. 
– There are nature reserves on both sides of the island where visitors can disembark from boats to enjoy nature. As the quarries are filled, co-
vered and landscaped over this area becomes larger. The idea is that we will in due course make something more of the island so that local resi-
dents can come here and maybe stay in summer, explains Kristian Peder.

About Langøya 

» Iceland, Greenland and the Far-
oe Islands.

– We are now beginning to re-
ceive ash from Ireland and the 
UK, revealed Kristian Peder, from 
NOAH in Sweden. 

– We lock in the heavy metals
contained in the fly ash by reduc-
tion with ferrous and ferric iron. 
We work with processes whereby 
we raise and lower the pH to re-
lease the ions and lock the danger-
ous heavy metals with iron, ex-
plains Kristian Peder. 

– The finished product, a gyp-
sum sludge, is pumped and piped 
to the bottom of the south quarry 
on Langøya. Water and rainwater 
end up on top of the gypsum ma-
terial. This water we take back into 
the process again, or we purify it 
in a water treatment plant and dis-
charge it to the sea. If the outgoing 
water from the treatment is not in 
compliance with the permit 
threshold values it is pumped back 
to the treatment plant again. 

Strict requirements 
– We received strong opinion
against the business when we start-
ed on Langøya, adds Jan Petter
Lindstad, Sales Manager at
NOAH. More recently, the Norwe-
gian Society for Nature Conserva-
tion had some remarks about the
business.

– But today the negative view is
almost completely gone, claims Jan 
Petter Lindstad, the explanation is 
probably due to the fact we are very 
transparent. The limits of what we 
can receive are quite generous, but 
the limits of what we are allowed to 
discharge are very stringent. Due to 
rainfall we get an excess of water on 
Langøya. We need to pump this 
excess water to the sea after it has 
been purified. We measure the lev-
els of various substances in the sea 
water at a number of locations 
around Langøya and we continu-
ously publish the results of these 

measurements on our website. We 
invite representatives of local resi-
dents to meetings, we have an open 
house every year, we receive visits 
from school classes, students, asso-
ciations and others, explains Jan 
Petter Lindstad. 

boat better than truck 
Being an island all material des-
tined for Langøya arrives by boat. 
A barge with sulphuric acid from 
Kronos docks three times a week. 
The Swedish material comes by 
truck on a car ferry whereas from 
Denmark the fly ash arrives by 
boat.

– It’s something that we want to
do with the fly ash from Sweden. In 
Denmark a bulk truck collects the 
dry fly ash from a waste-to-energy 
plant and brings it to a condition-
ing hub at a port where it is blown 
into a silo. Moisture is added by a 
humidification unit to make it easi-
er to manage and this moist mate-
rial is loaded onto the boat. 

– We want to build two such

conditioning hub systems in Swe-
den in order to supply the fly ash by 
boat instead of by truck. We are 
looking into where we can get the 
environmental permits and find a 
good port for a humidification sys-
tem. We anticipate that the first 
plant will be built in southern Swe-
den and then in the Stockholm re-
gion. It is both cheaper and more 
environmentally friendly to trans-
port the fly ash by boat instead of 
by truck, explains Kristian Peder. 

Plans for new landfill
The limestone quarry at Langøya 
has about eight to ten years left 
before it is filled. However, by then 
NOAH expects to have opened a 
new landfill in a closed limestone 
mine in Brevik, about 30 km south 
of Langøya. 

The new facility may be able to 
receive twice as much material per 
year. The new landfill is being pre-
pared in Norcem’s old limestone 
mines. Norcem is still mining 
limestone there, but part of the 

mine is planned to be available for 
NOAH. 

– We plan for Brevik to be op-
erational in about five years. Today 
we have ten to 15 people from 
NOAH working with various as-
pects of the permitting process for 
Brevik. So far we have received per-
mission to test-deposit 2 000 
tonnes, says Jan Petter Lindstad. 
The purpose is to see how the gyp-
sum behaves in caverns under-
ground. The production method 
for gypsum residue on Langøya was 
modified during the summer of 
2013 to reduce the risk of hydrogen 
forming during storage in the 
mine. The storage capacity that can 
be allocated to the landfill in Bre-
vik is approximately eleven million 
cubic meters. 

– With the volumes that we ex-
pect in the first round, we estimate 
that the landfill in Brevik will last 
for 20-30 years, says Jan Petter 
Lindstad. 
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In the process plant at Langöya 200 000 tonnes of sulphoric acid and 350 000 tonnes of fly ash is processed into gypsum 
every year.




