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Innhold
Background

Disclaimer
Dekon M 19 and Dekon Biocatalyst 19 is provided as is, without any
guarantees or warranty. In association with the product, Dekon Chemicals AS
makes no warranties of any kind, either expressed or implied, including but
not limited to warranties of merchantability, fitness for a particular purpose,
of title, or of noninfringement of third-party rights.
Use of the product is at the user’s own risk.
No representations or warranties, either expressed or implied, of
merchantability, fitness for a specific purpose, the products to which the
information mentions may be used without infringing the intellectual property
rights of others, or of any other nature are made with respect to information
or the product to which information mentions. In no case shall the information
be considered a part of our terms and conditions of sale.
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Background

Products

Oil

Dekon M 19

Oil is made up of several thousand different chemical substances. Still, the oil consists mainly of
hydrocarbons, which are compounds that consist only of the elements hydrogen and carbon.
In most types of oil, over 75 % of the components will consist of hydrocarbons. In addition, it
contains oil, nitrogen, sulphur and oxygen-containing components as well as some metals.
The composition of the oil varies greatly from source to source. An oil fraction can contain up to
10,000 different compounds.

Dekon M 19 contains microbes that are extracted from natural oil-degrading microbes in nature and
are delivered in concentrated quantities. The microbes are not toxic or pathogenic.

Oil solubility
Most components in oil are lighter than water. In the event of a spill, the oil will float on the surface
of the water. The simplest oil components are found in petrol, kerosene and heating oil. The largest
and thus heaviest oil components are found in tar and asphalt. In general, smaller components will
be more soluble in water than large components. The simpler the oil components, the greater the
solubility of water. Oil that leaks into the soil and meets the groundwater will to a small extent mix
with the water phase. The total solubility varies with variations in the oil, but will often be in the
range 5-10 mg / L.

Microbes
Microbes are the smallest living organisms that exist. They consist of a single cell that lives its own
independent life. The microbes are usually round or oblong in shape. The size varies, but the length
is usually 1-3 micrometres (μm). If you place the microbes one after the other, you will need 5,000 10,000 pieces to get a row of one centimetre. A single microbe cannot be seen with the naked eye,
but a microbial colony in water can be seen, and appears cloudy. Microbes are everywhere.
The body of an adult human contains about 1.5 kg of microbes of various kinds. In one gram of good
topsoil there can be one million microbes. Microorganisms are used daily in industry, for example to
produce dairy and yeast products. Microbes multiply by dividing in two. Further “generations” are
created by new divisions. Under favourable conditions (good access to nutrients, oxygen, and the
right temperature), microbes will divide every 20 minutes.

Microbes can break down oil
Microbes need access to nutrients to be able to live and reproduce themselves. Some microbes
utilize oil components as a food source (both energy and carbon for cell growth). When these
microbes eat oil, it breaks down into smaller components. The result of this process is carbon
dioxide, water and new microorganisms.
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Information from the supplier states: This product belongs to Biosafety Level 1, as defined
by the National Institutes of Health (NIH), and to Risk Group 1 as defined by EU Directive
2000/54/EC
The microbes are not genetically modified or antibiotic resistant, and do not produce any toxic
by-products.
By injecting Dekon M 19 into an oil-contaminated area, nature’s own biological processes are
accelerated. Dekon M 19 will break down oil when the pH is in the range between 4 and 11 and the
temperature range is 4-50 degrees Celsius. In the event of an oil spill to the soil, the microbes that
are already present (naturally) in the soil will begin to break down the oil. This is a slow process,
and it is estimated that such a natural degradation will take approx. 30 - 60 years. By adding
Dekon M 19 under favourable conditions, the time is reduced to 3 - 6 months.
In addition, Dekon M 19 has the advantage that it breaks down oil even when there is no oxygen
present (anaerobic environment). In dense mass you do not have to go far down before you find
such anaerobic conditions. Still, the microbes break down oil faster and more efficiently when there
is access to oxygen (aerobic environment).

Dekon Biocatalyst 19
Dekon Biocatalyst 19 is an emulsifying liquid which also acts as a biocatalyst for microbes.
Dekon Biocatalyst 19 breaks down oil into small units (micelles). The micelles are encapsulated
inside Dekon Biocatalyst 19. This results in an efficient cleaning of oil spills. Dekon Biocatalyst 19
makes the oil more accessible for decomposition. The micelles give the oil a larger surface,
and it is thus easier for the microbes to break down the oil. Dekon Biocatalyst 19 also contains
other important nutrients for the microbes, some of which maintain the microbes’ “appetite” for
oil over time.
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Verification:
SINTEF
This memo contains
project information and
preliminary results as a
basis for final report(s).
SINTEF accepts no
responsibility of this
memo and no part of it
may be copied.
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Methodology
Field test fall 2020
During fall 2020 Dekon Chemicals engaged Norva24 Sørmiljø and Polygon/Resolve to carry out a large-scale
field test of Dekon M 19 and Dekon Biocatalyst 19. The test was performed at Norva24 certified facilities
outside Kristiansand, Norway.

Norva24 Sørmiljø
is a leading supplier of
services within underground
infrastructure maintenance,
with over 1,200 employees in
several European countries.
Norva24 was the scientific
coordinator for the Dekon tests.

Polygon/Resolve
is a global market leader in
property damage control,
with around 3,000 employees
on three continents. Polygon/
Resolve had responsibility for
the correct dosing and injection
of the Dekon products.

ALS Laboratory Group
Norway AS
has been on the Norwegian market
since the year 2000.
ALS offers a variety of analyses
within environment, products, food,
working environment, human biology,
and mineralogy. ALS is a part of ALS
Group that employs over 13,000 staff
worldwide and operates more than
350 laboratories in over 55 countries.
ALS was the laboratory and carried
out all the analyses.

Step 01

About 450 tons of soil was put on a test centre concrete top deck, tagged as the
“reference pile”.

Step 02

The soil was then mixed with oil pollution containing the fractions from C10-C40.
The pile was then mixed with sawdust and horse manure. This had two purposes, both to reduce
the liquid so the pile could be handled/turned/aired with machinery, and to add microbe activities
(sawdust and horse manure) to start degrading of the oil fractions. This was thus far the standard
procedure to reduce oil pollution in contaminated masses.
The pile was then divided into two equal piles of approx. 225 tons, placed with about
10 meters apart.

Step 03

Pile 1 (Ranke 1) is the pile that was later injected with Dekon.
Pile 10 (Ranke 10) is the pile without Dekon (reference pile).
01.09.2020: First injection of Dekon in Ranke 1

Step 04

Soil samples registered and sent to ALS Laboratory for analysis:
Ranke 1: ID no NO2008312-AC | Ranke 10: ID no NO2008312-AD
Ranke 1 was injected with about 500 litres of Dekon mix: 50 litres of Dekon Biocatalyst 19
and 1.75 kg of Dekon M 19.
Ranke 10 (reference pile): Nothing added
18.09.2020: Second injection of Dekon in Ranke 1

Purpose

Step 05

Ranke 1 was injected with about 500 litres of Dekon mix: 25 litres of Dekon Biocatalyst 19
and 0.9 kg of Dekon M 19.
Ranke 10 (reference pile): Nothing added. The mass was overturned and aerated.

The purpose of this test was to analyse and document the effect of Dekon M 19 and Dekon Biocatalyst 19.
(Both products are mixed before use – hereinafter called Dekon).
To do so we compared and documented the use of Dekon in comparison to conventional biological
composting of oil contaminated soil.
It must be emphasized that a test like this is not carried out as a final document of evidence, but as
a supplement to other scientific reports and field tests (passed and future) that have been related to
this Dekon product.
The Dekon product is designed to have the best degrading effect on oil classes C8-C18.
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Soil samples of Ranke 1 and 10 was registered and sent to ALS Laboratory for analysis.
Ranke 1: ID no NO2009468-AC | Ranke 10: ID no NO2009468-AD

03.11.2020: Final samples

Step 06

Final soil samples of Ranke 1 and 10 was registered and sent to ALS Laboratory for analysis.
Ranke 1: ID no NO2012509-AA | Ranke 10: ID no NO2012509-AB

Detailed results for the collected samples are documented in the attached registration form.
Attachment: Original log (Norwegian)
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Big scale test | Dekon | 450 ton of contaminated soil:
Oil content pr
01.09.2020

Oil content pr
03.11.20

NO2008312-AC

NO2012509-AA

Dry matter

61,7

54,2

%

Summary

Fraction >C10-C12

142

12,9

Fraction >C10-C40

1870

The analyses operate with an uncertainty margin of 30 % both ways. This means that the
value of each individual measurement is of less importance, compared to significant trends that
emerge from the total measurements. This is why the assessments of the tests focused on the
trends in the differences between Ranke 1 and Ranke 10.

Fraction >C12-C16

Results
Reduction
in mg/kg
TS

Diff in %

mg/kg TS

129,1

90,9

875

mg/kg TS

995

53,2

252

99,7

mg/kg TS

152,3

60,4

Fraction >C16-C35

1330

657

mg/kg TS

673

50,6

Fraction >C35-C40

240

106

mg/kg TS

134

55,8

Fraction >C10-C35 (sum)

1720

770

mg/kg TS

950

55,2

Fraction >C10-C35 (sum, M1) 1720

770

mg/kg TS

950

55,2

Fraction >C12-C35 (sum)

1580

757

mg/kg TS

823

52,1

Fraction >C12-C35 (sum, M1) 1580

757

mg/kg TS

823

52,1

Analysis ID no:

NO2008312-AD

NO2012509-AB

Dry matter

65,1

60,1

%

Fraction >C10-C12

44,8

26,3

mg/kg TS

18,5

41,3

Fraction >C10-C40

1880

1460

mg/kg TS

420

22,3

Fraction >C12-C16

253

194

mg/kg TS

59

23,3

Fraction >C16-C35

1340

1060

mg/kg TS

280

20,9

Fraction >C35-C40

240

183

mg/kg TS

57

23,8

Fraction >C10-C35 (sum)

1640

1280

mg/kg TS

360

22,0

Fraction >C10-C35 (sum, M1) 1640

1280

mg/kg TS

360

22,0

Fraction >C12-C35 (sum)

1590

1250

mg/kg TS

340

21,4

Fraction >C12-C35 (sum, M1) 1590

1250

mg/kg TS

340

21,4

Analysis ID no:
Ranke 1 (Pile 1) injected
with Dekon

There is a significant pattern in the scores between the first set of tests (01.09.20) and the last
(3.11.2020). This is the most relevant measures because the microbes have been given a fair
time to “work” in a falling temperature. A usual timeframe for a mass volume of this size is 4-6
months, and this test was carried out in less than 2 months. This substantiates the relevance of
using measurements from the first and last test date.
The significant pattern found in the table of analyses, from both Ranke 1 and 10, is that Ranke
1 with the use of Dekon has been consuming oil fractions more than twice as effective in all
fraction categories. The most effective result was found, as expected, in the lower end of the
fraction scale – C10-C12. (90% reduction). The test results support previous tests results carried
out on the same Dekon products.

10

Ranke 10 (Pile 10) without
injections of Dekon
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Proof of concept
Dekon Chemical will use this document to demonstrate Proof of concept. This is supported by the
scientific report from SINTEF, combined with the field test performed in the fall of 2020.

Remarks
A microbe product such as Dekon will have a different decontamination effect from case to
case. The type of oil spill, temperature, duration of action, existing microbial communities in the
contaminated soil, and other chemical or biological properties in the soil are examples of factors
that will characterize the results.
This test gave us some relevant indication about the potential of Dekon applied on a conventional
biological composting.

• Attachment: Original log (Norwegian)
• Pictures from test work
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Attachment: Original log (Norwegian)

The complete registration form from the field test. A summary is presented on page 10
Navn

Oljeinnhold pr 01.09.20

Oljeinnhold pr 18.09.20

Oljeinnhold pr 03.11.20

Storskala test ca. 450 tonn:
Analysebevis nr:

NO2008312-AC

NO2008312-AC

NO2009468-AC

NO2009468-AC

Ranke 1 tilsatt Dekon

1st. Analyse

reanalyse

1st. Analyse

reanalyse

Tørrstoff

61,7

61,7

63,7

63,7

54,2

%

Fraksjon>C10-C12

116

142

55

67

12,9

mg/kg TS

Fraksjon>C10-C40

2760

1870

1500

2300

875

mg/kg TS

Fraksjon>C12-C16

516

252

200

290

99,7

mg/kg TS

Fraksjon>C16-C35

1820

1330

850

1600

657

mg/kg TS

Fraksjon>C35-C40

316

240

420

310

106

mg/kg TS

Fraksjon>C10-C35 (sum)

2450

1720

770

mg/kg TS

Fraksjon>C10-C35 (sum, M1)

2450

1720

770

mg/kg TS

Fraksjon>C12-C35 (sum)

2340

1580

757

mg/kg TS

Fraksjon>C12-C35 (sum, M1)

2340

1580

757

mg/kg TS

Analysebevis nr:

NO2008312-AD

NO2008312-AD

NO2009468-AD

NO2009468-AD

Ranke 10 uten dekontilsetning

1st. Analyse

reanalyse

1st. Analyse

reanalyse

Tørrstoff

65,1

65,1

61,4

61,4

60,1

%

Fraksjon>C10-C12

99,0

44,8

22

24

26,3

mg/kg TS

Fraksjon>C10-C40

2610

1880

1200

1800

1460

mg/kg TS

Fraksjon>C12-C16

463

253

150

190

194

mg/kg TS

Fraksjon>C16-C35

1740

1340

680

1300

1060

mg/kg TS

Fraksjon>C35-C40

312

240

350

310

183

mg/kg TS

Fraksjon>C10-C35 (sum)

2300

1640

1280

mg/kg TS

Fraksjon>C10-C35 (sum, M1)

2300

1640

1280

mg/kg TS

Fraksjon>C12-C35 (sum)

2200

1590

1250

mg/kg TS

Fraksjon>C12-C35 (sum, M1)

2200

1590

1250

mg/kg TS
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1100

830

1900

1500

NO2012509-AA

NO2012509-AB
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Attachment:
Pictures from
test work
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Notes

Dekon Chemicals | post@dekonchemicals.no
dekonchemicals.no

