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Business and Activity Section
(a) Generated Commitments – 
Materials and supplies – soil analysis
(b) Status Update of Past Quarter Activities – 
Kick-off Meeting December 4, 2015. University of Akron PI Scott Lillard and student Elmira Ghanbari hosted the meeting with the DOT-PHMSA Project Manager Joseph Mataich and industrial collaborators / Co PIs Kevin Garrity of Mears Corp and Dan Wagner of Marathon Petroleum. At this meeting UA student Ghanbari gave a presentation on past AC corrosion work at UA and current progress on the PHMSA project.  The PI’s discussed with Project Manager Mataich the proposed deliverables on the project and the path forward for meeting them.  Finally, Joseph Mataich gave a seminar to UA students describing the role PHMSA plays in pipeline safety and employment opportunities at the agency for young engineers.  
Experimental details: 

· Extracted natural soil from two different sites in Ohio.
· Characterized elemental content, water content and pH.
· Sieved with 2mm mesh screen to create particles with uniform size. 

· Explored methods for decreasing the soil resistivity / Ohmic drop between the reference electrode (RE) and working electrode (WE) in order to maximize the AC potential across electrochemical interface. In these experiments we measured the soil resistance between the WE and RE as a function of:  

· Increased CaCl2.2H2O concentration (0.84g/l).
· Increased MgSO4.7H2O concentration (2.34g/l).

· Increased moisture content of the soil (25wt% ).

· Increased volume of soil (e.g. larger spoil box).

·  Moisture content seemed to have the greatest effect on soil resistivity:
· Increased moisture content of the soil to 25wt% resulted in a resistance decrease to 617Ω.cm-2.
· Performed preliminary corrosion electrochemistry experiments on API X65 carbon steel in soil with applied AC. 
(c) Description of any Problems/Challenges – 
Problems with soil:
· Soil is specific to the site and may not be representative of other areas.

· There is a possibility of existence of organic components and bacteria other than the inorganic species identified that would affect corrosion rate.

· It is generally difficult to control the moisture and homogeneity of the soil.

· An increase in the Ohmic drop during the experiments with AC was observed over a period of hours to days which may been caused by decreasing moisture content of the soil close to the sample (Rs increased from 617 Ω.cm-2 to 8475 Ω.cm-2). We believe that water depletion occurs as a result of the cathodic reaction (water reduction) and slow movement of water in clay soil.
· To resolve the above issues, we are exploring the use of a soil simulant instead of soil. Soil simulant solutions are typically sodium sulfate based and well documented in the literature.  We will start with the NS4 simulant which consists of and aqueous solution containing: KCl=0.122 g/l, NaHCO3=0.483 g/l, CaCl2.2H2O=0.181g/l and MgSO4.7H2O=0.131g/l.  Advantages of this method are decrease in solution resistance (increase in AC potential across electrochemical interface), ease of preparation and use.
(d) Planned Activities for the Next Quarter – 
· Preliminary experiments on API X65 carbon steel in NS4 soil simulated solution described above.
· Corrosion scale growth on API X65 carbon steel in sodium borate solution as a function of applied potential.
· Calcium carbonate scale formation on API X65 carbon steel in calcium carbonate solution with and without magnesium salt (Mg(OH)2) at constant cathodic potentials.
· Iron (II) carbonate growth on API X65 carbon steel in carbon dioxide-saturated NaCl brine solution.
· Experimental and theoretical analysis and comparison of different scales grown on API X65 in NS4 soil simulant with applied AC and DC potentials. 
