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MINERAL OIL HYDROCARBONS IN FOODSTUFFS 

600  ppm

Hydrocarbons are the most

abundant xenobiotics in our body 

(Concin et al., 2007)
9 ppm 40 ppm

30 ppm

MOH from

primary & secondary packaging

offset print

ink MOH-based solvent
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MINERAL OIL IN PAPER-BASED FOOD PACKAGING: 

AN ANALYTICAL CHALLENGE

On-line coupled HPLC-GC-FID chromatography

Lorenzini et al., Food Add Contam 2010

Mineral oil saturated hydrocarbons Mineral oil aromatic hydrocarbons
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MOH MIGRATION FROM PACKAGING TO FOOD

Lorenzini et al., Food Add Contam 2013

EFSA Scientific Opinion on Mineral Oil Hydrocarbons in Food

Mineral oil hydrocarbons (MOH), alkanes, aromatic hydrocarbons, analysis, 

sources of MOH, human dietary exposure, toxicokinetics, toxicity, risk

assessment, margin of exposure (MOE), acceptable daily intake (ADI), food

contact materials

First published in the EFSA Journal: 6 june 2012;

Adopted: 3 may 2012;  Last Updated: 28 august 2013. 
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CURRENTLY AVAILABLE TECHNOLOGIES TO CONTROL 

MOH MIGRATION TO FOODSTAFFS

Multilayer components of cellulose-based food packaging

• virgin fiber

• recycled fiber

• aliminum foil (barrier)

• plastic layer (sorbent or barrier)

• activated carbon layer (sorbent)
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THE EXPERIMENTAL EVIDENCE

• Recycled tissue does not contain significant MOH amount

• MOH are removed with inorganic fillers (calcium carbonate,  kaolin etc…)

• MOH should not be firmly retained by cellulose in the presence of MOH 

high affinity/high surface sorbents

PAPER DECONTAMINATION - A POSSIBLE SOLUTION

Surface area

15 m2 g-1

Surface area

4 m2 g-1
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PATENT DESCRIPTION

SHEET/BOARD 

FORMERPULPER HEAD BOX

(1) MINERAL

OIL REMOVAL

(2) EVENTUAL

TREATMENTS

mains water
Re

pulp
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FIRST STEP:  POWDER SORBENT 

FOR MOH STABILIZAZION IN PAPER
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FIRST STEP: 

POWDER SORBENT FOR MOH STABILIZAZION IN PAPER

15 days at 40°C 

Flour Treated paperboard Unrecovered fraction

MOSH 70 ppm

MOAH 22 ppm

MOSH 16 ppm

MOAH 4.5 ppm
MOSH 188 ppm

MOAH 51 ppm

MOSH 3.1 ppm

MOAH 1.2 ppm

Mesoporus silicas:

• high affinity for MOH

• thermally recyclable
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SECOND STEP: 

RECOVERABLE MONOLITHS AT HIGH AFFINITY FOR MOH 

-Si(CH3)3SSA ca. 500 m2 g-1

4000 3500 3000 2500 2000 1500

1
6
4
0

1
8
7
0

1
9
9
0

3
6
5
0

3
5
0
9

3
4
4
3

3
6
4
3

3
7
4
0

Mono_ICE_funzionalizzato

 8h H
2
O

 36h H
2
O

 funzionalizzato

A
b

s
o

rb
a

n
c
e

 [
a

.u
.]

Wavenumber [cm
-1
]

13/16



4000 3500 3000 2500 2000 1500

Mono_ICE_HMDS + ads. toluene

 Mono_ICE_HMDS

 30 mbar

 20 mbar

 16 mbar

 10 mbar

 9 mbar

 8 mbar

 7 mbar

 6 mbar

 5 mbar

 4 mbar

 3 mbar

 2 mbar

 1 mbar

 0.2 mbar

 vuoto finale

A
b

s
o

rb
a

n
c
e

 [
a

.u
.]

wavenumber [cm
-1
]

MONOLITHS CHARACTERISTICS

• Floating material

• Easily recoverable

• Adaptable shape

• High superficial surface area 

• Good mechanical resistance

• Good hydrothermal resistance

• Fully thermally regenerable

• High affinity to hydrocarbons

Adsorption of toluene gas
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FUTURE PERSPECTIVES

MOH removal as a function of

• cellulose/water ratio (2% better than 1%)

• extraction temperature (T > 40°C)

• contact time

• water pH

• production systems

• ……
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258±65 ppm MOH

in control paper

0.6±0.15 ppm MOH

in treated paper@50°C

Food MOAH limit

0.5 ppm
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PCT PATENT

Braschi I, Bisio C, Buscaroli E, Bussini D, Elegir G, Marchese L (2016)

Application No. 102016000072535.

Use of mesoporous silica

12/07/2016 Italy Patent

12/07/2017 PCT extension

https://www.unibo.it/en/research/business-and-research/patents/2016/use-of-
mesoporous-silica


