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The problem of sampling for Cr+6 is an intrinsically difficult one.  In an acidic environment, Cr+6 
(dichromate ion) is a strong oxidizing agent and can easily be reduced to the +3 state (such as the Cr+3 ion, 
or the oxide Cr2O3).  In an aqueous alkaline environment, however, Cr+3 can be oxidized to Cr+6 fairly 
easily.   
 
The atmospheric particulate matter that is collected on a filter is naturally acidic, due to the presence of 
acidic sulfate particles, as well as acidic nitrates and nitric acid.  These particles are also hygroscopic, and 
in high-dewpoint air, they may be present as droplets, which would give the surface of a filter a moist, 
acidic coating.  Any Cr+6 material in contact with such a coating on the filter would be  reduced by any 
number of organic species; gas- phase aldehydes and alcohols would do the job very quickly, and any of 
the semi-volatile organic compounds on the filter probably would do the same.  For this reason, the filter 
must be coated with some material to neutralize the acidity of the aerosol.  The method used by CARB uses 
sodium bicarbonate.   
 
Unfortunately, it is also fairly easy to convert Cr+3 to Cr+6 in an alkaline environment, and oxidizers such as 
ozone and hydrogen peroxide are quite capable of doing it.  I think that the major problem we have had 
thus far is that the filter material contains a significant amount of Cr+3, and that while the filters are exposed 
to the atmosphere, some of it is getting oxidized to Cr+6.  My recollection, from work done many years ago 
with Whatman 41 filter paper, is that a 47mm circular piece of the paper has about 13 nanograms of Cr in 
it, presumably all in the +3 state.  Since a 24 m3 air sample might have a few tenths of a nanogram of Cr+6 
in it, we don’t need to get very much oxidation of the Cr+3 in the filter material, to ruin the blank.   
 
The people at ERG (Dave Dayton and Julie Swift) have attempted to solve the problem by washing out the 
Cr+3 from the Whatman 41 filter paper.  Their attempt at using 10% nitric acid seems to have worked, 
judging from a rather small number of samples.  They have also tried a modification to the CARB method 
by using sodium hydroxide instead of sodium bicarbonate to impregnate the filter paper.  This change 
would tend to favor retention of any Cr+6 collected on the filter, since, at a higher pH the Cr+6 would be less 
easily reduced to Cr+3 by organic material on (or passing through) the filter.  The problem of oxidizing Cr+3 
to Cr+6 would be aggravated, however.  Hopefully, the acid wash has removed whatever Cr+3 was in the 
filter, but anything coming in from the atmosphere would be a potential problem.  
 
Thus far, Dave and Julie have done some testing in which they spiked some filters with dichromate, and 
checked its stability over a period of several days at room temperature and some unspecified humidity.   
They saw some losses, generally increasing with time.  They have not as yet tested the recovery with filters 
that actually had atmospheric aerosol on them, nor have they tried experiments in which they spike and 
then pump filters.  I assume that they will do this.   
 
To assure that there will be no losses of real atmospheric Cr+6 from a pumped filter, and no production of 
Cr+6 from Cr+3 on the filter, over a wide range of humidities, temperatures, and filter loadings, will be a 
difficult problem.  And the composition of the aerosol on the filter is probably an important variable as 
well.  Generally, the reactions that produce and destroy Cr+6 are likely to take place in the presence of 



water.  The best approach to minimizing the problems will probably be to keep the samples as dry as 
possible.   Keeping them frozen as much as possible seems like a good idea as well.   
 
 When Julie prepares the filters and loads them into their cartridges, she does so in a nitrogen-purged glove 
box, which would be quite dry, and also free of oxidants.  Up to the time when the samples are opened to 
the air in the field, therefore, there are no problems.  After sampling, we have simply frozen them as 
quickly as possible, and then sent them back the next day, packed in insulated containers with frozen blue-
ice packs.  The sample filters remain cold, but probably are not frozen, and any moisture picked up during 
sampling is still there.  A better alternative might be to dry them in a nitrogen-purged desiccator before 
shipping them.   There is still plenty of exposure to water and oxidants during sampling, however.  I 
wonder if the best hope for the measurement program would be to design a sampler that removed most of 
the water from the air upstream of the filter.  Something like the drier used in the 30o TEOMs.  Thus the 
filter would always be very dry.   
 
 
 


