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The aim of TrackPlast project

 Identify the sources of emissions of plastic and micro-plastic in the sea from aquaculture
facilities;

 To determine and quantify the contributions from aquaculture operations in the immediate
vicinity of sea farms;

 Identify which processes within the seafood production is largely responsible for plastic discharge
and suggest measures to reduce eventual emissions;

 Encourage an active exchange of information and discussion between academia, industry and
stakeholders for a common solution towards marine plastic pollution.



WP1 – Project management & Dissemination

WP2 – Characterizing input sources 
through the fish feeding line

WP3 – Map possible emissions of 
plastic aquaculture facility

WP4 – Evaluation of collected data and identification of possible measures targeting emissions
reduction



Characterizing input sources through the fish feeding line

Objectives: 

Characterize and quantify plastic fragment sources from fish feed production

Characterize and quantify environmental inputs of plastic fragments from fish feeding systems

Credit: Skretting  ASA

Identify key processes in the production potentially responsible of 
plastic fragments enrichment in the final product 



Feed ingredient Meal or oil
Ingredient 

group %  in  the final product 
Soy protein concentrate Meal Vegetable protein 26,8

Wheat gluten Meal Vegetable protein 11,9
Fishmeal Meal Marine protein 12,9

Wheat Meal Carbohydrates 9,1
Faba beans Meal Vegetable protein 4,4

Sunflower meal Meal Vegetable protein 0,6
Rapeseed Oil Vegetable oils 19,6
Fish oil Oil Marine oils 11,6

Fish oil from farmed fish Oil Marine oils NA

Analyzed raw  material 

Product Type Finished feed fat coated
Feed Finished feed before fat coating Grower type
Feed Finished feed fat coated Grower type
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Polymers characterization and quantification analysis

Thermal degradation analysis (GCMS-Pyr)

µ-Fourier Transformed Infra Red analysis (µ-FTIR) 

PS PP



Characterization and quantification of plastic fragments sources from 
fish feed production by thermal degradation analyses (GCMS-pyr) 

Feed ingredient µg/Kg DW

PE PP PS PVC PA66 PMMA PC PET

Soy protein concentrate < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Wheat gluten < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Fishmeal batch #1 11 ± 1 < 5 < 1 < 5 8 ± 5 < 5 < 10 < 5

Fishmeal  batch #2 6 ± 1 < 5 < 1 < 5 < 10 < 5 < 10 < 5

Fishmeal  batch #3 < 1 < 5 < 1 < 5 6 ± 5 < 5 < 10 12 ± 5

Wheat < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Faba beans < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Sunflower meal < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Rapeseed < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Fish oil crude low < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Fish oil from farmed fish < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Cruched beans < 1 < 5 < 1 < 5 < 5 < 5 < 10 < 5

Finished feed before fat coating 7 ± 6 23 ± 5 < 1 < 5 < 5 < 5 < 10 < 5

Finished feed fat coated < 1 19 ± 10 < 1 < 5 < 5 < 5 < 10 < 5



Among all raw materials the occurrence of MPs (in the 10-300 µm range), was primarily found in fish meal 
batches with an average of 1.3 particles/ gr (21- 38 µm size). 

PA,  PE and PET accounted for the most abundant polymer types

Characterization and quantification of plastic fragments from fish feed 
production by vibrational spectroscopy analysis (µFTIR) 



Characterizing input sources through the fish feeding line

To simulate different naturally occurring shapes of the pipes in an aquaculture site:

Parameter Value

Air speed 20 m/s

Pellet speed 15 m/s

Pressure 0.5 bar

Temperature 70 ˚C

Blower system - Air volume 200 m3/h

Blower system - pressure 1 bar

- A new and an aged pipe were placed on a plane testing table and curved off by a horizontal plane to reach a 10° angle 
- A new and an aged pipe were kept straight
- Pipes were weighed before and after the experiment. Pellets were pushed through the pipes twice a day (6h + 6h). 

Generated debris was analyzed for particles size distribution …… 



An abrasion test was performed on new curved and new straight pipes (NCP-A and NSP-C, respectively) as well
as aged curved (ACP-B) and aged straight (ASP-D) feed pipes.

A B

C D

Size distribution of collected plastic fragments

Straight shape

New (NSP-C) = 5.9 µm (median average)

Aged (ASP-D) = < 2.1 (median average)  

Curved shape

New (NCP-A) = 2.2 µm + 6.7 µm (median average)

Aged (ACP-B)= 2.8 µm (median average)

Results of abrasion test 



During the one week experiment a loss of 5-14 g of pipe material was recorded, meaning an average loss of 0.10-0.40
g/meter/day at the given experimental conditions.

Despite the limits of the simulation and the applied experimental set up such as short length of pipes, static shape,
flow set up parameter, the study documents the potential formation of plastic particles in the low µm size range.

The current methods struggle to detect potential nanoscale plastic particles that are likely to form.

In a real life scenario there will be a large variability of key parameters, such as the length of the pipes, their age, the
occurrence of wind and waves resulting in different shapes when applied, the feeding schedule and the feeding set up
(pressure and flow, the amount of pellets per hour, dimension, shape and characteristics of the pellets). These all
influence the final wearing processes.

The abrasion experiments indicated that most MPS generated were smaller than  < 10 µm 

Abrasion test – Some final considerations  



Occurrence of MPs in gills

Gill
µg/g Wild Farmed
PP < 0,5 < 0,5
PS < 0,5 < 0,5
PE < 0,5 18

PVC < 0,5 < 0,5

PET < 0,5 < 0,5
PMMA < 0,5 < 0,5
PA66 < 0,5 < 0,5

Wild salmon Wild salmon

Farmed salmon Farmed salmon
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