
 CHLORINE - FRIEND OR FOE?

WHY AFM® IS A GAME CHANGER
The advanced filtration performance of AFM® significantly reduces the organic load the overall organic load of the system, 
effectively preventing the build-up of ammonia. As a result, the majority of DBP precursors are removed and, in turn, 
the formation of DBPs. In addition, AFM® doesn’t allow bacteria to colonize the media itself and by preventing biofilm 
formation, it eliminates the breeding grounds for bacteria that convert organics into ammonia and DBP precursors. Sand 
on the other hand, supports biofilm growth and promotes the proliferation of heterotrophic bacteria. 
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A single dolphin can produce 4.6 L of urine and 1.4 kg of faeces daily. While if just 5% of food remains uneaten, it can 
contribute to nearly half of the THM formed in the exhibit! It is crucial to remove uneaten food and food particles as 
fast as possible, to ensure they do not enter the DBP production cycle.

ACTIVATED FILTER MEDIA AQUARIA & AQUACULTURE

Low Chlorine Use in  
Marine Mammals & Birds Exhibits

Improving the conditions for animals &  
staff with AFM®

TRICHLORAMINES

In marine mammal and bird exhibits, organic waste, 
such as uneaten food, faeces, and urine are the primary 
DBP precursors. These break down into ammonia, which 
then reacts with chlorine to form inorganic chloramines.
 
 
Among them, trichloramine (NCl3) is the most 
concerning. It is highly volatile and responsible 
for the classic “chlorine smell”. It creates risks, 
through inhalation, for animals and staff alike, 
causing respiratory problems, skin and eye irritations.  

The Nitrogen-based compounds

TRICHLORAMINES

Disinfection by-products (DBPs), including trichloramines and trihalomethanes (THMs) form when disinfectants like 
chlorine and/or bromine interact with organic matter in the water. These compounds are not just chemical curiosities, 
they can pose health risks to animals and staff alike.

TRIHALOMETHANES

The Carbon-based compounds

THMs such as chloroform, are formed when chlorine 
and/or bromine reacts with organic compounds under 
UV or sunlight. In saltwater systems, other compounds 
like bromoform and mixed bromochloromethanes are  
formed in addition to the mono-, di-, and  
 
 
These compounds can be absorbed through the skin, 
inhaled, or accidentally ingested, posing health risks 
over time. The risks include respiratory issues, skin 
irritations, and even potential carcinogenic effects. 

trichloromethanes. 
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KEY POINTS
•	 Everything that is filtered out cannot 

contribute to the DBP formation  

•	 AFM® reduces organic load and prevents 
bacterial colonisation and thus biofilm 
formation 
Using less chlorine = fewer DBPs formed 

•	 Trichloramines are harmful volatiles causing 
eye, skin/feather and lung irritations 

•	 THMs are harmful volatiles causing long-
term damage to the nervous system  

•	 AFM® ensures stable filtration with reduced 
maintenance requirements, improved 
biosecurity & animal health
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RESULTS AT A GLANCE
Graph A shows that Dissolved Organic Carbon (DOC) concentrations are highest in locations before disinfection, 
whereas the THM concentrations are highest in locations after disinfection 
 

 
 
Graph B compares the specific THM formation potential of various precursor sources, showing the impact of bromide 
addition (as in the saltwater makeup). The % on the bottom of the bars indicates the increase in the THM formation 
potential of the samples after bromide addition. 

“The more organics removed – the lower the potential for THM formation.” 

Enhance your system & achieve up 
to 80% THM reduction 

Step 1 - Coagulation & Flocculation
Use the power of our ZPM® (Zeta Potential Mixer) for 
mechanical coagulation through cavitation, especially 
for seawater and high-electrolyte environments. ZPM® 
optimally prepares water for chemical flocculation. 
Our APF® (Advanced Polymer Flocculant) combines 
Al3+, polyamides, and La3+ to bind nutrients and 
bacteria, targeting both gram-positive and gram-
negative strains. Inject APF® through ZPM® for 
maximum performance.  

Phosphates fuel bacterial & algal growth. Eliminate 
free phosphates with NoPhos and starve out algae 
and bacteria, especially in animal feed-heavy systems.  

Step 2 - Phosphate Control

Step 3 - Photocatalytic Oxidation
In outdoor systems, sunlight breaks down chlorine, 
reducing its effectiveness. ACO® generates stronger 
free radicals to oxidize organics without harmful 
by-products, while protecting chlorine from UV 
degradation. In other words, ACO® allows chlorine to 
stay in reserve while the free radicals do the work.   
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