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A Respirator Cartridge Change Schedule must be developed for cartridges or canisters used with air purifying respirators that do not have an End of Service Life Indicator (ESLI).  The purpose of this is to prevent contaminants from breaking through the respirator's sorbent cartridge(s), and thereby over-exposing employees.  NIOSH has approved ESLIs for only four cartridges or canisters:

Mercury vapor;

Carbon monoxide; 

Ethylene oxide; and 

Hydrogen sulfide. 

Historically, respirator wearers have relied on the warning properties (e.g., odor, irritation) of a contaminant to dictate cartridge change.  OSHA no longer allows the use of warning properties as the sole basis for changing respirator cartridges.  The following factors shall be considered when developing a Respirator Cartridge Change Schedule: 

Contaminants;

Concentration;

Frequency of use (e.g., continuously, intermittently) throughout the shift;

Temperature;

Humidity;

Work rate; and

The presence of potentially interfering chemicals. 

The worst case conditions shall be assumed to avoid early breakthrough.  The development of a Respirator Cartridge Change Schedule shall be documented in the Facility/Project-Specific Respiratory Protection Plan. 

Sources of Help 

Manufacturer - 3M has an interactive “Cartridge Service Life” program that may be downloaded for free:  www.mmm.com/market/safety/ohes2/index.html
This program will estimate cartridge service life for 3M products against many contaminants.  The program does not evaluate the service life against mixtures (multiple contaminants).  

OSHA – OSHA provides a Math Model “eTool” in their “Respiratory Protection Advisor – Respirator Change Schedules,” which may be used to estimate cartridge service life.  The Math Model may be downloaded for free:  www.osha.gov/SLTC/etools/respiratory/change_schedule.html
General Respirator Cartridge Change Schedule Evaluation Information

If the chemical’s boiling point is >70°C and the concentration is less than 200 ppm, a service life of 8 hours at a normal work rate may be expected. 

Service life is inversely proportional to work rate. 

Reducing concentration by a factor of 10 will increase service life by a factor of 5. 

Humidity above 85% will reduce service life by 50 %. 

Because of the complexity in evaluating mixtures, OSHA offers the following guidance: 

When the individual compounds in the mixture have similar breakthrough times (i.e., within one order of magnitude), the service life of the cartridge should be established assuming the mixture stream behaves as a pure system of the most rapidly migrating component with the shortest breakthrough time (i.e., sum up the concentration of the components). 

Where the individual compounds in the mixture vary by two orders of magnitude or greater, the service life may be based on the contaminant with the shortest breakthrough time. 

OSHA Interpretation 

The OSHA inspection procedures for the respiratory protection standard specifies that where contaminant migration is possible, respirator cartridges/canisters shall be changed after each work shift where exposure occurs, unless there is objective data to the contrary (e.g., desorption studies) showing the performance in the conditions and schedule of use/non-use found in the workplace.
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