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Summary – Formaldehyde (HCHO) is a major carcinogen, which is a particular problem in rapidly-
growing economies such as China. Conventional sorbents do not capture formaldehyde effectively and 
physical adsorption can be reversible. We have designed an organic cage molecule that captures 
formaldehyde and traps it, as in a prison. The cage material is solution processable and can be 
incorporated into pre-existing filter technologies to give a unique added benefit.  
 
 

The Technology is an organic cage molecule that efficiently captures low-concentration gaseous 
formaldehyde. CageCaptureTM HCHO uniquely acts as a “dual sorbent” for gaseous formaldehyde, 
meaning that it can:  

(1) chemically absorb formaldehyde, and  

(2) physically absorb formaldehyde.  

To the best of our knowledge, this is the first example of a “dual sorbent” for formaldehyde. The overall 
uptake of formaldehyde by CageCaptureTM HCHO is 200 cm3/g, which is 500 times greater activated 
carbon, the most commonly used material used for formaldehyde removal indoors (see Figure 1). As 
such, a small amount of our material should equate to a much larger volume of carbon. CageCaptureTM 
HCHO is also 20 times more effective than polyacrylonitrile-based carbon fibre, the current best-
performing formaldehyde adsorbent material reported.  Moreover, the chemically/physically bound 
formaldehyde is not easily re-released as a secondary pollutant, which makes our technology much 
safer than current technologies. The intellectual property is protected under a granted patent 
(WO2016174468 A1). This technology was awarded the Royal Society of Chemistry’s First Prize in their 
2016 Emerging Technologies Competition.  

 
 

 
 
Figure 1: Unique selling points and performance of CageCaptureTM HCHO. 
 
 
 



 

 
 

Differentiation from current technology 
Compared to activated carbon, our material has advantages in terms of selectivity and stability. The 
formaldehyde adsorption capability of activated carbon decreases dramatically under humid 
conditions, due to poor formaldehyde/H2O selectivity, whereas the cage will actually preferentially 
adsorb formaldehyde in humid conditions. Another drawback of using activated carbon as a 
formaldehyde adsorbent is the release of adsorbed pollutants at high temperatures and/or high 
humidity, which is a typical characteristic of a physical adsorption process. In contrast, after the chemical 
absorption of formaldehydes, the cage is robust, and will not generate formaldehyde by 
decomposition at temperatures below 300 °C, making it ideal for use in hot, humid environments (see 
Figure 2 for the complete competitive analysis). 
 

 
 
Figure 2: Competitive analysis against existing formaldehyde removal technologies. 
 

 
Suitability for scale-up  
CageCapture™ material is suitable for scale-up. It is formed by a two-step, high yielding reaction at 
room temperature using readily available starting materials. Currently, our laboratory based reactor 
can produce at kilogram scale per week. The cost of production has been reduced ten-fold over the 
last year.  
 

Stability 
The cage material is thermally and chemically stable. The formaldehyde removal performance of the 
material is not affected after being exposed to air over two months, nor does it change after one year 
of storage of the cage material. 
 
Processability 
Unlike activated carbons and other porous frameworks (e.g., zeolites, MOFs), the cage material can be 
processed from organic solvents.  This allows the possibility of processing into a wide variety of formats 
such as powders, coatings on filters, paints and coating, fabrics, and other useful formats. 
 


