
 
 

 
 

 

CLEAN UP AFTER YOURSELF 
WITH THE  

CATALYTIC VAPOR FILTER 
 

 
 

___________ 

APPLICATION NOTE CI-0012 

Background 
The ºCatalytic Vapor Filter (CVF) is plug-and-play device that is compatible with 
all common CPC models. Effluent CPC vapor is effectively oxidised and emitted as 
clean CO2 and H2O (g). 

  



 
 

 
 

Cleaning up the lab 
Until now, the noxious odor of butanol vapor used to go 

hand-in hand with aerosol science, posing a health risk 

to research scientists and lab technicians alike, 

contaminating clean rooms or areas of sensitive 

measurement, potentially biasing measurements or 

rendering them unusable. 

 

The CVF system ‘completely’ (>99%) oxidizes effluent CPC vapor, in a portable and 

easy to use package. The following section describes the experiment performed to 1) 

validate the oxidation efficiency, 2) assess the safety risk of heating up a CVF saturated 

in butanol vapour. 

 

Oxidation Efficiency 
The oxidation efficacy, or the removal of butanol vapor, was measured using a Horiba 

MEXA 584L gas analyzer, which measures CO, total HC, and CO2. The steady-state  

HC concentration emitted from the CPC (upstream of the CVF) is to the order of 3000 

ppm. Downstream of the CVF, the measured concentration was 18 ppm—an oxidation 

efficiency of 99.4%. 

 

 
Figure 2: Experimental stup of the devices used. The 3776 CPC supplied butanol to the CVF100, and the CO, 

HC, and CO2 concentrations were measured downstream by the Horiba MEXA 584L Gas Analyzer 
 

  

Figure 1: Schematic of the CVF 



 
 

 
 

Safety Considerations 
To assess the potential hazards of high temperatures and butanol vapor, an 
experiment was put together to mimic starting a CVF after a CPC has been running for 
some time, filling the instrument with butanol vapor.  

Note: This is incorrect usage against the operating instructions, and is shown here for illustration purposes only 

The experiment starts with a cold, butanol-saturated CVF with butanol vapor flowing 

through passively due to the CPC’s exhaust flow. This initial HC concentration from 

the back of the CPC was around 900 ppm during the warm-up of the CPC. After around 

an hour the measured steady state concentration was 3000 ppm (as mentioned 

above).  

 

The CVF was turned on, and takes around 12 minutes to reach its set temperature. 

After a couple of minutes, as the catalyst is warming up, adsorbed butanol is 

evaporated but not oxidized, hence the increase in HC emissions. HC concentration 

continues to slowly rise, and then spikes as the “light-off” temperature of the catalyst 

is reached (just under 200ºC) at around 7 minutes, and then quickly decreases 

precipitously, as the catalyst gets to work, oxidizing butanol in its presence (Fig 3, 

below).  

 

 

Figure 3: A figure showing the HC concentration and Temperature of the CVF100 as a function of time. 
 



 
 

 
 

With further regards to aspects of safety, no CO was detected over the course of the 

experiment, and starting the CVF with a butanol-saturated catalyst posed no fire risk. 

 

Even though the CVF warm-up temperature is less than that for a typical CPC warm-

up, we recommend turning on the CVF at the same time as the CPC, to maximize the 

butanol removal efficiency. 

 

Using the CVF 
In fact, it is possible to simply leave the CVF100 switched on and heated, as part of a 

laboratory routine. Customers all over the world use the CVF in long-term research 

laboratories and even unmanned research sites. For use on such unmanned research 

sites, we can offer a rack mountable solution including a three-way valve system for 

use with the CVF500 (5 LPM) unit (shown in Figure 4, below). Should the temperature 

of the catalyst increase drastically above its setpoint of 400ºC, the valve will re-route 

the butanol exhaust to avoid any potential fire-hazards.  

 

 
Figure 4: The three-way valve shown above the CVF500-RM (19" Rack Mount configuration), to ensure maximum 

safety at an unmanned laboratory. 



 
 

 
 

 

 
Figure 5: The rear of the CVF500 

 

The inbuilt alarm in the CVF500 is connected to the valve itself, and if triggered, will 

re-route the exhaust effluent away from the catalyst. Though this has never happened 

in practice, we developed and designed this precautionary setup with unmanned 

research sites in mind. 

 

 
Figure 6: The rear of the CVF100 

  



 
 

 
 

Summary 
The ºCatalytic Vapor Filter (CVF) is a plug-and-play device that can be used 

effectively with all commercial CPCs operating on butanol, isopropyl, and potentially 

more complex working fluids, to remove noxious exhaust fumes to improve indoor and 

outdoor air quality. The device is easy to use, and with the optional three-way-

motorized-valve, safe to use at unmanned sites. 

 

The device comes in two off-the-shelf configurations, the CVF100 which is suitable up 

to 1.5 LPM and the CVF500, which is for higher flow rate demands, up to 5 LPM. The 

CVF500 is also 19” rack mountable. Custom configurations are also possible—please 

get in touch. 

 
 

 
 

 

Please contact us with your questions regarding how the  

ºCatalytic Vapor Filter can be used to clean up your measurements! 

info@catalytic-instruments.com 
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