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Micro-Combustion Module™ (MCM): 
Elimination of Organics 
Removes Organic Interference to Water Isotopes Analysis

• Proprietary technology cartridge oxidizes organic interferences 

• Compatible with Picarro’s High-Precision Vaporizer (A0211)

• Picarro’s IM-CRDS has the MCM cartridge integrated within the unit to 
eliminate organic interference from water extracted from plant, soil, and 

tissue samples

• Capable of in-situ analysis in remote locations  

The Picarro Advantage: The Micro-Combustion Module is Picarro’s break-
through device that for the first time allows scientists to eliminate organic 
interferences to water isotope analysis. It is integrated in-line between the 
Vaporizer (Picarro A0211) and L21x0-i Picarro water isotope analyzers.

The MCM cartridge is also incorporated into the previously announced IM-CRDS 
unit and allows scientists to eliminate organics in water samples extracted from 
plant leaves and stems, soil, and tissue, enabling high throughput, high precision 
isotope analysis.

The underlying technology forces all  the gaseous phase sample over an enclosed element with air as a carrier gas.  The 
resulting oxidation process efficiently converts the organics into minute quantities of carbon dioxide and nascent water. 
The cartridge is a self-contained micro-reactor element which can be easily field replaced. The unique design operates 
with very low power requirements making it suitable for field deployments.

Through extensive testing this system has shown to effectively remove spectral  interference for commonly occurring 
alcohols and plant products including multicomponent mixtures of alcohols, terpenes, and green leaf volatiles. It has a 
rapid effect on an alcohol containing water sample is shown in figure 2. It has optimal efficacy for samples containing 
total  organics in concentrations typical for plant extracts (< 0.5%). Higher concentrations of alcohols, such as those 
found in certain beverages, will  not be completely broken down. However, the process is highly reproducible and can 
create high-precision fingerprint data.  The MCM can be deployed after other techniques such as filtration and 
treatment with activated carbon have been used to remove particulates and absorb large molecule contaminants. 

Figure 1. Close up showing the 
localized high temperature region 
of the element during actual 
operation. This element is shielded 
during normal operation to prevent 
operator contact.
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Accessory for A0211 VaporizerAccessory for A0211 Vaporizer

Parameter Specifications

Sample Flow Rate 20-50 sccm

Fittings 1/4” Swagelok as previously

Dimensions Additional 5” (13 cm) depth required

Weight Additional 1 lbs (0.5 kg)

Power Requirements Additional 90-240 VAC, 50/60 Hz, < 30 W

Communications USB to Analyzer

Figure 2. Series of injections of alcohol containing 
water into the A0211 vaporizer. The top graph 
shows the water concentration, the lower graph 
shows the measured spectroscopic baseline. After 
turning on MCM (right portion) the baseline returns 
to its normal level due to the removal of alcohol and 
its associated baseline offset. Note MCM is fully at 
operational temperature and effective in under 10 
minutes.

Figure 3. Optical absorption spectra centered 
about the HD16O absorption peak. The blue trace 
shows an untreated sample,  the red trace is the 
same sample after treatment  by MCM. Note the 
reduced baseline offset and elimination of addition 
alcohol associated absorptions. The orange trace 
is that  of pure water which tightly corresponds that 
of the MCM treated sample.  
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