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Formaldehyde is a toxic gas that is often 
found in homes and indoor environments 

such as: offices, classrooms, laboratories, and 
hospitals. 

A 1997 report by the U.S. Consumer Product safety 
commission discovered that whilst formaldehyde is a 
normal part of air makeup sometimes it is found in 
elevated levels that are a risk to human health.1 

Some of the sources of elevated levels of 
formaldehyde (>1 ppm) are cause exhaust tail pipes 
that can accumulate in roadside buildings, or release 
from medium density fibreboard wherein it is used as 
a binder.2 

It has since been found that elevated levels of 
formaldehyde can aggravate prior existing medical 
conditions such as asthma and have been shown to 
cause nasal cancers in rats.3 

Removal of formaldehyde from the air is tricky, and 
activated carbon is not always the best solution. This is 
owing to its poor selectivity and affinity for 
formaldehyde. 

 

 

Figure 1 demonstrates a wireframe model of a cage. 
These cages are able to demonstrate a high degree of 
selectivity for formaldehyde gas, even outperforming 
the current industrial standard: activated carbon (AC).  

Initial tests utilising CageCapture™ HCHO 1.0 
demonstrated a remarkable ability to remove 
formaldehyde gas from an effluent stream of 
contaminated air. 

Figure 2 demonstrates this graphically, in which ~5 
ppm of formaldehyde gas was first measured by the 
SIFT-MS. When a CageCapture™ HCHO 1.0 filter was 
placed between the gas stream and the SIFT-MS the 
concentration of formaldehyde in the gas stream 
dropped dramatically to 0.14 ppm with only 10 mg of 
material.  

Despite these promising results, however, it is not 
reflective of a real-world situation. Current commercial 
‘at home’ air purifications units’ sample at 
approximately 20 times the rate of the SIFT-MS. Thus, 
it became prudent to test the effectiveness of the cage 
materials in a high flow rate situation.  

To achieve this a ‘flow passed setup’ was installed in 
which a vacuum pump allows for the sampling of 
higher rate gas flows.  

At a flow rate of 5 L min-1, which is of the same order 
as some commercial filters, we found that 
CageCapture™ HCHO 1.0 and CageCapture™ HCHO 
1.1 were effective filter media. This further reinforces 
the usefulness of the materials in a commercial setting 
and warrants investigation into the materials in a more 
in-depth fashion. Furthermore, as demonstrated in 
Figure 3 AC composites of CageCapture™ HCHO 
1.0/AC and CageCapture™ HCHO 1.1/AC far 
outperform the standalone AC bringing a value-
added performance to the original product. 

In conclusion, we found that cage materials 

CageCapture™ HCHO 1.0 and CageCapture™ HCHO 
1.1 were significant performers for the removal of 
formaldehyde from gas streams and can provide value 
to AC. It was also found that the pure cage performs 
similarly under high flow rate conditions.  
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Figure 3. SIFT-MS data demonstrating cage material 
complementing the ability of activated carbon to remove 
formaldehyde from gas streams. 

Figure 1. Schematic illustrating a cage molecule in a 
wireframe format highlighting some of the key properties 
the material possesses such as stability, high selectivity and 
a dual action.  

Figure 2. Real time SIFT-MS graph demonstrating the ability 
of CageCapture™ HCHO 1.0 to remove formaldehyde gas 
from a contaminated air stream. 
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