David Artrip of BASF has sized a catalyst bed to remove oxygen from the warm 50k ton tank starting at 1%.  He says with a single drum of palladium catalyst the oxygen will reach 1.2 ppm in fifteen days.  The circulation rate of 33000 SCFH is reasonable.  Other equipment that would be needed would be a compressor, condenser and molecular sieve driers.  This looks like a good way to initially purify the warm tank.

The budget cost for a single drum of palladium catalyst is $12k.

RLS 6/6/05

From: "David J Artrip" <artripd@basf-corp.com>

To: "Richard Schmitt" <rlschmitt@fnal.gov>

Sent: Thursday, June 02, 2005 11:25 AM

Subject: Re: CERN Paper

Richard,

Based on the calculations in the attached spreadsheet, it should be
possible to get the O2 to below 1 ppm within 3 weeks using a single reactor
with 1 drum of Catalyst R0-20/47, injecting H2 into the argon stream before
it enters the catalyst bed, and a flow/recirculation rate of about 33,000
SCFH.  The temperature rise across the reactor with 1% O2 (and min. 2% H2)
in argon would be approx. 230 degC.  No preheat would be necessary; thus,
without heat removal, the temperature in the tank would gradually rise to
around 250 degC, assuming no heat losses from the system.  But if a cooler
for water removal is needed, that should not affect the reaction, provided
the inlet temperature to the catalyst bed remains at or above room
temperature.

The calculation in the spreadsheet assumes complete mixing in the tank
(incomplete mixing should not cause a major deviation from this
calculation, provided the inlet and outlet nozzles on the main tank are not
close to each other, i.e. that they're on opposite ends or sides of the
vessel), and that there is always at least a slight excess of H2 available
at the reactor inlet.  Even 10 ppm H2 at the end will be more than
sufficient to ensure the desired rate of O2 removal.

Please let me know if you have any questions on this or would like to
explore alternative designs.

Best regards,
Dave







David Artrip provided this spreadsheet that continues for twenty days.

	Drums
	
	1.0
	
	
	O2 elimination rate:
	

	Lbs
	
	308.0
	
	
	5,496.0
	ppm after 1 day

	Ft3
	
	6.6
	
	
	488.4
	ppm after 5 days

	Flow
	
	32,766.0
	SCFH
	
	23.8
	ppm after 10 days

	Conversion
	99.900
	% per pass
	
	1.2
	ppm after 15 days

	
	
	
	
	
	0.1
	ppm after 20 days

	Time, min.
	Days
	O2 inlet
	O2 effluent
	
	
	
	

	0
	0.00
	10,000.0
	10.00
	
	
	
	

	1
	0.00
	9,995.8
	10.00
	
	
	
	

	2
	0.00
	9,991.6
	9.99
	
	
	
	

	3
	0.00
	9,987.4
	9.99
	
	
	
	

	4
	0.00
	9,983.2
	9.98
	
	
	
	

	5
	0.00
	9,979.0
	9.98
	
	
	
	

	6
	0.00
	9,974.8
	9.97
	
	
	
	

	7
	0.00
	9,970.7
	9.97
	
	
	
	

	8
	0.01
	9,966.5
	9.97
	
	
	
	

	9
	0.01
	9,962.3
	9.96
	
	
	
	

	10
	0.01
	9,958.1
	9.96
	
	
	
	

	11
	0.01
	9,953.9
	9.95
	
	
	
	

	12
	0.01
	9,949.8
	9.95
	
	
	
	

	13
	0.01
	9,945.6
	9.95
	
	
	
	

	14
	0.01
	9,941.4
	9.94
	
	
	
	

	15
	0.01
	9,937.2
	9.94
	
	
	
	

	16
	0.01
	9,933.1
	9.93
	
	
	
	

	17
	0.01
	9,928.9
	9.93
	
	
	
	

	18
	0.01
	9,924.7
	9.92
	
	
	
	

	19
	0.01
	9,920.6
	9.92
	
	
	
	


