H2 – O2 Cell
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Materials List

	Quantity 
	Description

	2
	¼” flat rubber washers

	2 
	¼” stainless steel washers

	4 
	¼” stainless steel nuts

	2
	¼” diameter  X 3” long stainless steel bolts

	1 foot
	5/16” Stainless Steel Cable

	1
	3/8” diameter  X 0.28” thick stainless steel tube

	1
	Pleated paper water filter (Culligan S-1 A or equivalent)

	1
	Water Filter Housing (Pentek 150071 or equivalent)

	1
	0.12“  Thick X 6” X 12” Stainless Steel Sheet (K&S Brand or equivalent)

	1 can
	fiberglass resin with hardener

	1 tube
	Clear sealant/adhesive (ACE “high tech sealant #18409” or equivalent)

	1
	AMI-7001 Anion Exchange Membrane (http://membranesinternational.com/)

	4 feet
	½” Plastic Hose or Tubing

	2
	Barb fittings to attach hose to filter housing top

	
	Bushings to adapt barb fittings to filter housing top

	1 roll
	Electrical tape

	6” 
	Aluminum foil

	500 grams
	Potassium hydroxide


Most hydrogen generators produce a mixture of hydrogen gas and oxygen, which is very explosive.  This unit will produce hydrogen and oxygen separately, allowing the hydrogen to be used as a fuel, or where a lighter than air gas is required.

Select a water filter housing that is clear so that you can inspect the alignment of the components during assembly and monitor gas production.   I used a Pentek # 150071.  Avoid filters that have a large shutoff valve on the top, as it will be difficult to modify the filter housing for H2 production.  Begin by drilling two holes in the top of the filter using a 7/32” bit as shown:
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Thread a ¼” nut, stainless washer, and rubber washer on the electrode bolt.  Put some sealant on the rubber washer.  Screw the bolt into the hole.   From the underside of the filter housing top, thread another nut onto the bolt and use a screwdriver to immobilize the nut while you tighten the bolt from the top using another screwdriver.
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Add a second electrode bolt in the same manner.  

Cut most of the pleated paper material from the filter, leaving about 1” at the ends.  When you cut away the paper, be sure not to cut into the plastic core of the filter. Cover most of the plastic core of the filter with plastic shrink wrap material, leaving a 2” gap in the center.  Using epoxy or clear sealant/adhesive, glue a strip of anion exchange membrane over the gap in the center of the core. The membrane should overlap the plastic shrink wrap slightly.  Apply glue to the edges of the membrane only.  If you cover too much of the membrane with glue, the unit will work poorly or not at all.  A thin seam of glue applied where the membrane contacts the shrink wrap should be enough.  Apply a thin strip of glue at the edge where the membrane overlaps itself, as if you were sealing an envelope.   Use wire ties to hold the membrane tightly while the glue dries.  Seal the edges of the membrane and plastic with clear sealant, so that there are no leaks between the plastic film, membrane, and plastic filter core.  Use a quality waterproof sealant, such as ACE brand “High Tech Sealant # 18409”.  This stuff contains polyacrylic resin, xylene, toluene, and naptha, so  be sure to do this step outside with a fan blowing the vapors away from you.
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Cover the rubber gasket ends of the filter with aluminum foil and tape in place.  The foil will keep the resin from getting on the ends of the filter and ruining the seal when the filter is in the housing. Cover the anion exchange membrane with foil to keep it free of resin.  Soak the pleated ends in polyester fiberglass resin.  Add enough MEKP hardener (methyl ethyl ketone peroxide) to the polyester resin so that it will harden within 20 minutes.  Put a dowel or rod through the center of the filter core and hold it horizontally while rotating the filter core to ensure that the resin soaks evenly into the  pleats.  Do this step outside with the fan blowing the vapors away from you.  Allow to dry for 24 hours.  Apply sealant to the inside of the filter core, especially where the core meets the rubber ends of the filter.  Let the sealant dry for 24 hours.  Peel the foil from the gasket ends of the filter.  Test fit the filter onto the housing top.  Notice that the outer electrode bolt will interfere with the seal.  Cut a small notch in the gasket end of the filter so that the gasket end of the filter will fit snugly against the inside of the filter housing top.  Do not cut too big of a notch, or the H2 and O2 gas will mix in the headspace of the filter housing.  Remove the foil from the membrane.
Unwind the stainless steel cable into separate pieces.  Remove the plastic covering from the stainless steel sheet if any is present.  Cut a 9” X 3” piece of sheet and roll into a 3” diameter cylinder.  Punch two holes in the sheet.  Wrap the electrode cylinder around the filter core. 
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 Thread the stainless cable through the electrode to hold it together as shown.   You can use a wire nut on the end of the cable to keep it from slipping out of the cylinder.  Make an inner electrode about 1” in diameter in the same manner using a 3” X 3”  piece of stainless sheet..  This electrode must fit inside the core of the pleated paper filter.

Cut two (2”) lengths of stainless steel tube.  A dremel with a cutoff wheel is good for this. Wear safety glasses when using the cutoff wheel.  Attach the inner electrode to the electrode bolt inside the filter housing top by threading the stainless cable through the piece of stainless tubing and pushing it onto the center electrode bolt.  [image: image6.jpg]



Slide the filter on the inner electrode and hook up the outer electrode to the outer electrode bolt.
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Push the filter snug against the filter housing top, while checking to see that the inner and outer electrodes slide smoothly along the filter core.
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The filter assembly is now ready to install into the filter housing bottom.  Install the barb fittings on the filter top.  You may need bushings to adapt the barb fittings to the filter top openings.  This Pentek filter housing has ¾” NPT fittings.  Hook up the hoses to the barb fittings.   As shown in the photos,  I have installed shutoff valves so the electrolyte does not leak out  during transport.  If you install shutoff valves, ensure that they are both open during operation of the cell, otherwise the cell could build up pressure and explode.  

Mix 2 liters of distilled water with 120 grams of pure potassium hydroxide.  Potassium hydroxide is available through the science company in Denver, Colorado (www.sciencecompany.com). 
Do not use potassium hydroxide drain cleaner if it contains any chlorine or hypochlorite! 
Fill the filter housing bottom 2/3 full with the potassium hydroxide solution.  Install the filter top assembly, and screw the top down tight.  Fill two 1 quart plastic jars with a 50/50 mixture of children’s bubble solution and water.  Put the hoses from the generator into the soapy water.  This prevents any flame from traveling back up through the tube into the generator and igniting the gas inside the generator. This ignition could result in a serious explosion, with caustic potassium hydroxide showering you!  If the filter core has a  leak, you could be producing oxyhydrogen, which is extremely explosive.  I have had some very close calls while experimenting with hydrogen. Operate outdoors only! Wear safety goggles!
 Hook up the generator to a 12 volt car battery charger, 12 volt battery, or solar panel. Watch the hydrogen and oxygen bubble through the bubble fluid.  Wrap electrical tape around one of the clips from the battery charger to prevent the clips from touching and causing a spark.  Fill an eyedropper with bubble fluid and pump it into the gap between the filter housing top and filter housing bottom.  Notice how it will seep into the threads.  Ensure that there are no bubbles forming inside the gap.  This would be indicative of a leak between the filter housing top and bottom.  A leak here could cause the filter housing to explode if the escaping gas were to be ignited by the battery charger clips or another source!  If a leak occurs, disconnect the power source and tighten the housing.  If the leak persists, you may need to replace the O ring inside the filter housing bottom. You will notice that the hydrogen will be produced from the part of the cell with the negative (-) or black lead from the battery charger, and oxygen from the positive (+) or red lead from the battery charger (or battery).  Your device should draw about 5 to 10 amps.
