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There is a need to document reducing conditions in soils for a variety of purposes, including the application of the Technical Standard for Hydric Soils to the testing or evaluation of existing or proposed Field Indicators. The TS for HS can also be used to demonstrate the occurrence of redox processes as performance criteria in constructed or restored wetlands.  This can be done by using Pt electrodes and measuring Eh, by the use of alpha, alpha dipyridyl dye, or through the use of IRIS tubes.  IRIS (Indicator of Reduction In Soils) tubes were first developed by Byron Jenkinson (2002) as part of his PhD work at Purdue University.  Basically they are ½ inch schedule 40 PVC tubes (60 cm long) that are painted with an iron oxide paint and then placed into the ground.  Under saturated and reducing conditions, microbes will reduced the iron oxides on the tube producing a visible pattern than quantified and used to identify the occurrence of reducing soil conditions.  Work by Karen Castenson (Castenson and Rabenhorst, 2006) showed that 25% removal of the iron oxide paint demonstrated reducing conditions according to the hydric soil Technical Standard.   During the manufacture of IRIS tubes we began to notice that newly synthesized paint (made according to the recipe of Jenkinson) would not  adhere well to the PVC, but that sometimes paint 2-3 weeks old would adhere better.  Therefore, we postulated that there might be some “aging” (mineralogical alteration) required for the paint to be useable.  We knew from earlier observations that old paint stored in the lab changed to more crystalline forms and that Schwertmann and Cornell (2000) indicate that storage at pH conditions away from the ZPC causes more rapid alteration of ferrihydrite to other crystalline phases.  Therefore an experiment was begun to evaluate the impact of synthesizing the iron oxides at various pH.  We found that by titrating to pH 11 or 12 (rather than the suggested pH 7.5 to synthesize ferrihydrite) goethite began to form in the iron oxide suspension in  addition to ferrihydrite.  We also documented that the alteration from ferrihydrite to goethite continued progressively over time.  We were then able to show that when at least 30-40% goethite was present with the ferrihydrite, then the paint demonstrated good adhesion properties and could be used to manufacture working IRIS tubes (Rabenhorst and Burch, 2006).  This work has resulted in the development of a reliable procedure for the manufacture of IRIS tubes.
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