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Introduction


The focus of this research is to determine if the intensity of mixing in anaerobic digesters affects the cleanliness of sand recovered from the bottom of manure digesters.  Anaerobic digestion of cow manure is not a new concept, microbes break down the manure and release methane gas that can be used for heating or electrical generation.
A common problem with these digesters arises from the prevalence of the use of sand stall bedding on modern dairy operations.  This sand is continuously lost from the stall and mixed with the manure stream at rates of up to 40 lbs per cow per day.  Since sand is more dense than the organic solids in the manure sand accumulates within the digester, reducing available reactor volume and therefore operating capacity over time.
Traditionally, this problem has been addressed by removing the sand from the manure stream prior to digestion, however researchers at Clarkson University in Doctor Grimberg’s lab are building a prototype continuous mix reactor that will remove the settled sand out of the bottom of the digester and attempt to use the settling processes to help clean the sand for reuse as dairy cattle bedding.  The theory behind the effects of mixing on sand separation in the digesters is that increased mixing will break up the mucus membrane in the manure, freeing the sand to settle.
Targets for clean sand bedding are and fewer than 1,000,000 bacterial colony forming units per gram and less than 2% volatile solids.
Methods

Four laboratory model continuous mix digesters were used for this experiment, one was left unmixed and the other 3 were mixed 10 minutes a day at rates of four, five, and six liters per minute.  Sand Effluent was collected via a valve in the bottom of the tank daily and refrigerated at 4°C until volatile solids analysis could be run.  1.55g was frozen from several days to run bacterial counts on..

To determine volatile solids, a measure of organic content, samples are weighed before and after drying to determine a moisture content, and then are put in a 550 degree oven for 4 hours to burn off any volatile solids. Volatile solids are expressed as a fraction of the total solids. Bacteria are to be counted via live/dead stains followed bu fluorescence microscopy.
Results & Discussion

Thus far about half of the samples collected have been analyzed for volatile and none for bacteria counts.  The averages of the percent volatile solids for each reactor are shown in fig. 1.  Solids were similar in the unmixed and highly mixed reactor, and lower in the 4 and 5 liter per minute reactors.  This could be due to increased agitation resuspending the sand particles, however more tests are needed at this point.  

When the rest of the volatile solids data is collected the performance of individual reactors over time should be compared to other data collected from the digesters such as microbe levels to see if trends exist between the different factors.  No trends were observable with the current data set when just looking at volatile solids over time.
Fig. 1
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