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Seaweed as biofilter
Micro-, macroalgae and higher plants have the ability 
to take up excess nutrients as fertilizer for growth. 

Nutrient rich water from either fish farms or 
effluent from waste water treatment plants can lead 

to excessive growth of e.g. microalgae. Such algal 
blooms (nontoxic or toxic) constitute environmental 

problems worldwide as they in worst cases can lead to 
toxic water or oxygen depletion and fish death 

especially in stagnant waters.

Excess nutrients can be exploited positively using 
seaweed to take up nutrients and incorporate it in 

biomass. In turn, seaweed cultivated in effluents can 
convert the excess nutrients into useful and valuable 
products such as agar or carrageenan. A significant 

trapping of nutrients can reduce the negative 
ecological effects of excess nutrient loads. 

Seaweed production
Seaweed production is no new invention. The annual 

commercial production worldwide accounts for 44% of the 
total mariculture production (includes fish, mussels etc.). 

Indonesia, Zanzibar, Japan and the Philippines are some 
of the regions with commercial seaweed productions 

where the seaweed is sold either as food (dried for snack 
or processed for sushi) or due to the content of 
stabilising agent (e. g. E407) used in toothpaste, 

marmalade, whipped cream and soft ice etc. 

In theory there is a great potential in the use of seaweed 
for bioremediation of nutrients, however it is still in the 
experimental phase and the right tolerant, fast growing 
and valuable species have to be found for this purpose to 

make it efficient and profitable.

Seaweed production in Indonesia:Kappaphycus alverezii produced to
utilize carrageenan. Far left: Aerial photograph of seaweed fields 
(notice the small white boat in the centre). Left centre: Close-up of 
K. Alverezii tied onto ropes. Right centre: Seaweed on ropes at low tide. 
Right: The seaweed farmers harvest seaweed from the ropes at low tide.

Fish effluent experiment
Chondrus crispus (Irish 

moss) kept in aerated 20L 
transparent containers. 
Average growth rates of 
0.03/day were reached in 

the experiments with 
flow-through of fish 
effluent or sea water 

serving as control.  
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Field experiment
C. crispus attached 
to ropes, secured 

on wheels and 
deployed in 1-5m 
depths at buoys 
located near a 

marine fish farm. 
Average growth 

rates of 0.01/day. 
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Reduced nutrients in the water environment

Chondrus crispus (Irish moss)
containing the valuable stabilising
agent carrageenan (E407) used in 
a wide range of product such as 
toothpaste, gelling agent for mar-
malade, whipped crème etc.

Products containing carrageenan (toothpaste ingredients list)

Fucus serratus
(toothed wrack)
can tolerate low 

salinities and 
therefore grow in 
brackish water. 

The seaweed can  
serve as fertilizer 

for crops if 
grounded and 

manured over the 
fields. 

Waste water effluent experiment
Waste water is fresh water and needs to be 

mixed with seawater for seaweed to be able to 
survive. The experiment was conducted in a bay 

at a waste water treatment plant. 
Fucus serratus (toothed wrack) kept in raceways 

with aerated mixed sea and waste water. 
Nutrients from the effluent water will be 

trapped in the seaweed when growing.

Seaweed grounded and manured over fields
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