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Protecting Dry Goods:
Chlorine Dioxide Treatments
for Low-Moisture Storage Areas

In food processing environments, dry goods such as flour, spices, grains, and other 
low-moisture foods are critical components of production. Yet these products are not immune to 
microbial contamination. Pathogens such as Salmonella and Listeria can survive for extended 
periods in dry environments, and traditional sanitation methods relying on moisture can 
inadvertently introduce risk rather than eliminate it.1 

To maintain both product integrity and regulatory compliance, food processors require dry 
sanitation solutions. Chlorine dioxide (ClO2) gas presents a powerful, residue-free option for 
treating storage rooms, shipping containers, and dry good warehouses, delivering deep 
decontamination without the need for water.

RISKS IN LOW-MOISTURE ENVIRONMENTS
Low-moisture foods were historically considered microbiologically safe because limited water 
activity inhibits microbial growth. However, multiple outbreaks linked to dry goods, including flour, 
spices, and nut products, have demonstrated that pathogens like Salmonella can persist in these 
products for months or even years.1 Additionally, dry storage areas such as flour silos, spice 
rooms, and container interiors often harbor dust, organic debris, and microorganisms in cracks, 
pallets, and packaging seams.

Wet sanitation methods, even limited cleaning with aqueous agents, can increase the risk of 
microbial growth in dry environments.1 Moisture introduced during cleaning can activate dormant 
pathogens, creating ideal conditions for cross-contamination. Therefore, safe and effective dry 
sanitization methods are essential.

CHLORINE DIOXIDE GAS AS A SOLUTION
Chlorine dioxide gas offers a highly effective dry solution. As a true gas, ClO2 naturally fills a 
space, diffusing into cracks, porous materials, and hard-to-reach areas where pathogens hide.
It achieves microbial inactivation without introducing moisture, making it ideal for protecting 
low-moisture products.

Studies show that chlorine dioxide gas achieves substantial microbial reductions even in dry 
environments. In one trial, ClO2 gas achieved over a 5-log reduction of Salmonella on dried basil 
leaves at relatively low concentrations and with controlled humidity.2

Another study demonstrated more than a 5-log reduction of Salmonella on black peppercorns 
and cumin seeds, even under low-moisture conditions.3 These results confirm ClO2’s capability to 
deeply sanitize surfaces and products in low-humidity settings without compromising food quality.

Importantly, chlorine dioxide gas leaves no harmful residues when used correctly, meeting the 
strict requirements for antimicrobial agents on food surfaces. Its use has been approved by the 
FDA for food processing applications, including post-harvest handling of fruits, vegetables,
and nuts.4



CONCLUSION
Low-moisture food storage areas pose unique
sanitation challenges, but chlorine dioxide gas
offers a modern, effective solution. By penetrating
deeply without introducing moisture, ClO2 gas can
inactivate persistent pathogens like Salmonella
and Listeria while preserving the integrity of dry
goods. Food processors handling dry ingredients,
from flour to spices to grains, can protect product
quality, maintain regulatory compliance, and
safeguard public health by integrating chlorine
dioxide gas treatments into their sanitation
programs. As dry food safety standards evolve,
chlorine dioxide offers a critical tool for proactive
risk management in low-moisture facilities.

If you would like to learn more about how PureLine can help disinfect and protect your dry goods 
from harmful pathogens, please contact us today!

OPERATIONAL ADVANTAGES FOR FOOD PROCESSORS
Using chlorine dioxide gas for dry goods and low-moisture environment treatment brings
several advantages:

• No moisture introduction: Avoids the pathogen activation risks associated with wet cleaning.

• Deep penetration: Gas form allows for effective sanitation of pallets, floor cracks, vents, and  
 sealed materials.

• Minimal downtime: Spaces can be treated overnight or during scheduled shutdowns without  
 extensive drying periods.

• Regulatory compliance: ClO2 is FDA-approved, residue-free, and suitable for facilities meeting  
 FSMA and GFSI requirements.4

• Versatility: Effective in treating shipping containers, dry storage rooms, silos, and
 packaging warehouses.

As a dry, residue-free, and highly penetrating sanitizer, ClO2 gas bridges the sanitation gap that 
traditional methods often leave in dry environments.
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