Acetone Test Run Jan. 2003

Objectives

The objectives for this test were:

1. To determine general operating conditions for comparable extraction processes.

2. To determine equipment operating capabilities.

3. To produce finished product (meal) on a limited basis for analysis. 

To meet these goals, required multiple test runs over several days. The primary runs were an extended acetone and a shorter hexane run. All preparation procedures and conditions were maintained the same for both runs. 

Acetone

Preparation

Using 1000 lb. lots of whole cottonseed meats, three preparation runs were conducted. For the first acetone run, the meats were conditioned to an average discharge temperature of 172.8°F. The meats were then flaked to 0.015 inches thickness. In order to minimize variables the flakes were extracted directly. 

Extraction

The flakes were extracted in the Crown Model 2 Extractor using a 50-minute retention time. The solvent ratio was 1:1 with the extractor temperature averaging 116.8°F, based on miscella temperature. The meal was recovered in the Crown DT with an average discharge temperature of 271.6°F. No sparge steam was used in this process. The oil was partially recovered in a batch recovery system.

The process with acetone was repeated for a second day with out emptying the extractor in an effort to imitate a longer term run.

Hexane

The same preparation and extraction processes were also done using hexane as the solvent. This was considered a control test with a known solvent for comparison purposes.

Results

Several concerns existed prior to this test. The first question was, would acetone operate under the same general preparation and extraction conditions as hexane? For this reason, the preparation and extraction were held as constant as possible. This allowed for comparable analysis of the meal. The primary areas of concern in the meal were moisture, oil, protein, aflatoxin, and free gossypol. The results were as follows:





Acetone




         Hexane



  Min. 

  Max. 

  Avg.




Moisture

  1.77

  4.58

  3.08



  0.32

Oil


  3.04

  4.76

  3.89



  4.1

Protein


44.28

48.94

47.25



50.86

Gossypol(free)

  0.010

  0.026

  0.017



  0.13

Allowing for startup and shut down, the results of both runs are within acceptable variation limits. This information also indicates that questions regarding the product quality are not outside acceptable ranges. The only questions regarding analytical are the moisture content of the finished meal from the hexane run and the generally high levels of residual oil in all samples. 

The low moisture level in the hexane run has no distinct explanation. There were no abnormal conditions or problems that were noted. The short length of the run resulted in limited samples, with none of the samples being contradictory. The only conclusion is that the meal was produced at a drier level than considered normal.

The residual oil content of the finished meal is a result of the lack of process optimization. The goal of this testing was to create comparative samples, not to obtain ideal processing conditions. Future testing will work toward optimization as a goal. 

The second question was, will the equipment operate properly using acetone? The overall answer to this question was that no major observable problems occurred. The only pre operation modifications to the equipment were the changing of gaskets and pump seals to a material that was compatible with acetone. Many of the gasket materials currently in use are not compatible with acetone, especially under conditions of frequent changing.  

Future Plans

While this run answers several general questions, a number of concerns remain to be addressed. As a polar solvent, acetone is miscible in water and concerns about water buildup in the solvent over time exist. If the water in solvent level becomes to great, the oil extraction power of the solvent falls drastically. Longer runs and assessment of the various streams of solvent will be needed to determine if the problem is of major proportions and how to correct it if it exists. After the run, inspection of the meal reveals an odor problem. This is most likely caused by mesityl oxide or a similar compound that has been reported by Texas A&M and other researchers using acetone. This will be addressed and eliminated in future runs. The use of acetone may also allow the extraction of other components, such as gossypol and aflatoxin. Additional testing will determine if this is possible and what affects it will have on the finished product. 
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