1

Reducing mineral oil in food packaging
– Assessment of available options and their
impacts on paper recycling

J. Kappen, H.-J. Putz, A. Kersten, I. Demel

2

The results presented here were achieved in the project

INFOR Project 155
Assessment of measures to solve the problem of mineral
oils in packaging paper and board
Project partners: PTS Munich and PMV Darmstadt
Project period: 09 May 2011 - 28 February 2012

3

Project team

Armin Buschmann (speaker)

Smurfit Kappa / Hoya

Dr. Roland Dietrich/Dr. Hans-Günter Ludwig Weig Karton / Mayen
Andreas Faul

INGEDE / Bietigheim-Bissingen

Dr. Alexander Fried

SCA / Aschaffenburg

Martin Mühlhauser

Mayr Melnhof / Frohnleiten

Dr. Reinhardt Thiel

VDP / Bonn

Roland Thiemann

VPWP / Darmstadt

Artur Stöckler

Papierfabrik Palm / Aalen-Neukochen

Project aims

To identify and evaluate the technological,
economic and environmental effects of the
following measures on paper recycling
and packaging paper & board production
in Germany
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Background (1)
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• The problem of “mineral oil migration” from recycled-fibre based
packages into food has been under discussion since 2009
• Sources:
- Mineral-oil containing printing inks in package printing
- Mineral-oil containing printing inks in newspaper printing
- Additives used in paper production and converting

• BMELV (Federal Ministry of Food, Agriculture and Consumer Protection)
has drafted a “Mineral oil ordinance 2.5.2011“ describing migration limits
for saturated (MOSH) and aromatic (MOAH) hydrocarbons; the draft is
currently under discussion
• There is insufficient toxicological data, no uniform methods available

Background (2)
• Measures taken so far in RCF-based packaging production
- Use of recovered paper fractions with low mineral oil contents
- Use of mineral oil-free printing inks in package printing
- Replacement of mineral oil-containing additives
- Development of barrier materials

• Conversion to mineral-oil free printing inks in newspaper printing
- No activities known in Germany to date that would help solve the problem

• Several ongoing R&D projects at PTS Munich, PMV Darmstadt aim to
find solutions to the mineral oil problem
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Relevant Paper Products
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Germany, 2008
Graphical Paper Total: 6.382 Mio. t (Germany 2008)
Newsprint paper

Magazine paper (SC/LWC)

2.33 Mio. t

4,05 Mio. t

Packaging Paper Total 9.35 Mio. t (Germany 2008)
Testliner and Fluting

Other packaging paper

Board
2,5 Mio. t
other
board

Folding boxboard
6.0 Mio. t

1,5 Mio. t

0.85 Mio. t

thereof RCF

thereof RCF

virgin fibre

thereof RCF

6.0 Mio. t

1.4 Mio. t

0.1 Mio. t

0.82 Mio. t

FO

BF

FO

NF

1.7 Mio. t

4.3 Mio. t

0.7 Mio. t

0.7 Mio. t

FO

NF

0.1 Mio. t

1,0 Mio. t

davon Prim.
0,03 Mio. t

FO

NF

0.48 Mio. t

0.34 Mio. t

FO

NF

0.03 Mio. t

2.88 mn t corrugated base paper, paperboard and other
packaging paper from secondary pulps with food contact
Source:

VDP

UBA-Fachgespräch (MM)

FO: used for food packing; NF: nonfood applications

Assessment of available options
(measures) on the mineral oil content
1. Mass balance as a basis
2. Measurements of mineral oil content in papers and stock samples
along paper production and converting processes
3. Model calibration
4. Assumptions
5. Model validation
6. The effect of various measures – Simulation results
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Calibration: model parameters (1)

Calibration – MOSH/MOAH intake
Chemical and mechanical pulp

mg/kg

20

Paper production (additives?) (only non food paper applications)

mg/kg

100*

Printing inks (Offset-Coldset printing)

mg/kg

4000

Printing inks (Offset-Heatset and Rotogravure)

mg/kg

413

Printing inks and additives (Folding boxboard for non paper applications)

mg/kg

217

Contamination of packaging papers during use

mg/kg

5

* Mineral oil contained in printing inks (offset-heatset) after drying 8,000 t (EU, 2009); (Frank, E.,
Berlin, 2011); coated mechanical and wood-free printing papers 19,357,000 t (CEPI, 2009)
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Calibration: model parameters (2)

Calibration - Reduction of MOSH/MOAH in production
Two stage flotation

%

Sorting in stock preparation

%

80
0

Drying section of paper machine

%

30

Drying section of corrugating board machine (corrugator)

%

25
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Newspapers

Magazines
(wood containing)

Corrugated board

Folding boxes
made from RCP
(food packaging)

Folding boxes
made from RCP
(non food applications)

Model validation

Calculated [mg/kg]

4.313

540

270

403

620

Relation calculated vs. measured
(=100 %)

108%

81 %

119 %

76 %

83 %

Measured (Avg) [mg/kg]

3.988

667

226

527

744

Measured (Min) [mg/kg]
Measured (Max) [mg/kg]

1.870
7.457

189
1.090

64
447

177
1826

433
1.967

MOSH/MOAH content of
paper products (printed)
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Calculated scenarios
Option
As-Is scenario
Replace 1.02 by high quality
fibre stock
Separate collection of
packaging RCP
Conversion to MOSH/MOAH
free printing inks
Protective measures

Scenario
1
2 a, b, c

2 a: virgin fibre in folding box board only
2 b: grades 2.X, 3.X in folding box board only
2 c: virgin fibre (c) in folding bb + Testliner/Flut.

3 a, b

3 a: to the feasible extent (INTECUS/PMV)
3 b: 100% separation (theoretical scenario)

4 a, b, c

4 a: reduction by 50% ; 4b: by 100% (b)
(c) = 4b + replacement of all MOSH/MOAH
containing papermaking additives

5 a, b

5 a bag in box, 5 b barrier coating

Apply flotation in stock prep.
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efficiency 47%; losses 10%

“All paper makers could do”
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= (6) + ban of all MOSH/MOAH in papermaking

Conclusions (1)
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 A switch from recovered paper (RCF pulp) to virgin fibres is not
feasible for capacity and cost reasons.
 Separate collection and sorting of recovered paper is technically
feasible only within limits. The quality achieved is not good enough to
ensure the necessary reduction in mineral oil contents.
 Barriers may be a way out, but they must meet very high requirements
regarding converting/recycling properties etc. Extremely large
investments are needed. Mineral oil contents remain the same in the
recycling cycle, input source remains open. Recyclability of barrier
coated material is questionable.

Conclusions (2)

 Cleaning processes for RP treatment – similar to deinking – are not
effective enough and very expensive.
 Conversion to mineral oil-free printing inks in newspaper printing is a
highly successful measure.
 Uncompromising conversion to mineral oil-free printing inks in
newspaper and package printing and complete conversion of all
processes to mineral oil-free additives will produce the desired minimal
mineral oil contents.
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