
CM Aqua AQ Booster
Finetuning your water quality in RAS with a  
combination of ozone injection and protein  
skimming for saltwater or freshwater aquaculture



Fine-tuning your water quality in Recirculating 
Aquaculture Systems (RAS) can be achieved 
using a combination of ozone injection and 
protein skimming, applicable for both saltwater 
and freshwater aquaculture. 

The CM Aqua AQ Booster provides a comprehensive 
package solution for local installation, which includes 
components specifically designed for ozone usage and 
distribution to Ratz Protein Skimmers.

Complete tailored package including 

• Ratz Protein Skimmer
• Produced in Germany
• Primozone ozone generater
• Produced in Sweden
• Prepared Parts for ozone resistant piping

and plumbing for safe injection installation
• Options for

– Feed pump and pump control
– Control level valves

This combination of ozone and protein 
skimmers in aquaculture enables the control of 
several key water parameters in RAS operations 
simultaneously.

• Reduce fine particles and bacteria counts
• Get rid of dissolved organic matter and proteins
• Reduce foaming in your operation
• Clear water – improve turbidity
• Reduce of flavour build up in Grow-out operations

CM Aqua AQ Booster



Ozone dosage down to 10 g/kg feed 

The addition of ozone facilitates the partial 
oxidation of organic matter in the system, 
aiding in its adsorption on the interface of 
rising bubbles.

This process reduces the necessity 
for complete oxidation methods, 
which are typically required to 
oxidize all organics in the water.

Extract organics from your water 

To extract organics from your water, 
concentrate and remove dissolved organics 
from your system's water. This improves fish 
welfare, enhances biofiltration, and reduces 
oxygen consumption.  

Well-documented performance by third 
parties, such as  DTU Aqua, in a commercial 
Atlantic Salmon Grow Out operation. 
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A B S T R A C T   

Combining protein skimming with ozone (O3) is a common method for removing microparticles in recirculating 
aquaculture systems (RAS). Nevertheless, there is a limited number of studies that have validated protein 
skimming’s performance at a commercial scale. Additionally, variations in protein skimmer designs and oper-
ational variables may yield different performance outcomes. In the present study, the performance of two types 
of full-scale protein skimmer (S1 and S2) were compared and evaluated under two levels of hydraulic retention 
time (HRT) (1.8 and 2.2 min) and three levels of O3 doses (0, 7, and 14 g O3/kg feed) in a commercial seawater 
RAS facility. Samples from the inlet and outlet of the protein skimmers were collected at each combination of 
operational variables. They were analysed for several relevant water quality parameters to quantify the treat-
ment efficiency. O3 dose significantly improved water quality and reduced the numbers of microparticles and 
bacterial activity in a single pass. Besides that, doses as high as 14 g O3/kg feed significantly increased total 
residual oxidant (TRO) concentration. Additionally, an increase in HRT exerted a moderate effect on removing 
microparticles and a strong effect on redox potential (ORP) and TRO. Finally, the type of protein skimmer only 
affected the ORP, causing no significant changes to other water quality metrics. The correlations between the 
investigated water quality parameters defined a clear pattern of the ongoing processes and particle character-
istics. Overall, the results demonstrated that protein skimming combined with carefully selected O3 doses can 
improve general water quality and control critical factors such as bacterial activity and microparticles under 
commercial operations.   

1. Introduction 

Recirculating aquaculture systems (RAS) are closed fish production 
systems in which the culture water is reused and continuously treated 
before being discharged into the environment (Piedrahita, 2003; 
Lekang, 2019). As the technology allows large volumes of fish produc-
tion, under controlled conditions, it is considered a more 
production-efficient and environmentally sustainable option than con-
ventional sea cages or flow-through systems (Martins et al., 2010; 
Ahmed and Turchini, 2021). However, because of increasing feeding 
rates and limited water exchange, maintaining ideal water quality 
conditions in a RAS is a challenge. 

One of the major issues of intensive RAS is the accumulation of waste 
products including dissolved and solid wastes resulting from fish 
metabolism and feed spills (Badiola et al., 2012). While commercial RAS 

applies highly effective water treatment processes to eliminate large 
solids by drum filters, fine solids or microparticles (1–100 µm) tend to 
accumulate in the system (Chen et al., 1993; Fernandes et al., 2014). 
Aside from the anticipated but uncertain negative effects on fish welfare 
and gill health (Becke et al., 2018; Lu et al., 2018), the accumulation of 
microparticles have several water quality implications. The eutrophi-
cation and prolonged retention time promote bacterial proliferation 
(Pedersen et al., 2017; de Jesus Gregersen et al., 2019), leading to the 
accumulation of organic matter, off-flavor formation, elevated 
biochemical oxygen demand (BOD), reduced oxygen concentration, and 
increased carbon dioxide production. This built-up of microbial biomass 
may facilitate ammonia leaching, unwanted biofilm growth which can 
potentially limit nitrification and promote the formation of toxic 
hydrogen sulfide (Ling and Chen, 2005; Kvåle et al., 2006; Pedersen 
et al., 2017; Letelier-Gordo et al., 2020). 
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The AQ Booster concept offers a complete solution with competent assistance

Integrating new technologies into existing operational facilities can be challenging. The AQ 
Booster is designed to address this challenge, offering a standard solution that includes 
important details that are often overlooked. Additionally, you will have the support of the 
CM Aqua team of biologists and engineers throughout the process.

CM Aqua AQ Booster

For more information, please contact our 
sales offices in Denmark, Norway, or 
Germany.

CM Aqua Technologies 
Agern Alle 5A 
2970 Hørsholm 
0045 2117 5600 
www.cmaqua.dk 
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