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SLIDE I - TiTLE SLiDE

Goob AFTERNOON, ToDAY [ AM GOING TO REPORT THE RESULTS
OF ENGINEERING SCALE TESTS OF A CHARCOAL, FISSION GAS DELAY
BED FOR THE FAsT FLux TesT FaciLiTy (FFTF), THe FFTF 1s A
SODIUM-COOLED, FAST REACTOR BEING BUILT BY WESTINGHOUSE-HANFORD
, ComPANY FOR THE AEC AT RicHLAND, WASHINGTON. IT EMPLOYS A CLOSED
CYCLE ARGON COVER GAS SYSTEM, WHICH PERMITS EXTREMELY LOW RELEASE
RATES FOR NOBLE FISSION GASES. INDEED, THE FFTF NOBLE GAS RELEASES

ARE SO LOW THAT THE REACTOR DOES NOT EVEN HAVE A STACK.

IN THE FFTF., RADIOACTIVE NOBLE GASES ARE REMOVED FROM THE

PRIMARY ARGON COVER GAS BY THE MEANS:
i DELAY IN A LARGE HOLDUP TANK.,

Ze "DELAY IN CRYOGENIC CHARCOAL ADSORPTION BEDS., AND,

55 SEPARATION BY FRACTIONAL DISTILLATION.
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IN THE HOLDUP TANK AND CHARCOAL BEDS, REMOVAL OF THE NOBLE
GAS ISOTOPES IS ACCOMPLISHED BY DELAYING THE ISOTOPES LONG ENOUGH TO
PERMIT THEM TO DECAY TO NON-RADIOACTIVE OR SOLID DAUGHTER
ERODUCTS. IN THE FRACTIONAL DISTILLATION STEP, LONG-LIVED
ISOTOPES (PRIMARILY O°KR, 15°Xe, anp 15IM XE) ARE PHYSICALLY

SEPARATED FROM THE ARGON COVER GAS AND STORED IN STEEL CYLINDERS.

THE PURPOSE OF THE WORK TO BE REPORTED HERE WAS THREE-

FOLD:

1. To VERIFY LABORATORY SCALE MEASUREMENTS OF THE
ADSORPTION COEFFICIENTS OF XENON, KRYPTON, AND

. ARGON USING ENGINEERING SCALE EQUIPMENT,

2. ‘TO EXTEND THE RANGE OF THOSE LABORATQRY

EeY P

MEASUREMENTS, AND
3, To EXAMINE THE EFFECTS OF IMPURITIES IN THE COVER

" GAS ON THE ADSORPTION QF KRYPTON.
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SLIDE 2 - FLow DIAGRAM
,.THIS IS A FLOW DIAGRAM OF THE TEST APPARATUS USED FOR
THIS WORK.,
EXPLAIN: 1.  Main Frow PaTH
2, INJECTION POINT
'3, SAMPLING POINTS
4, CooLING MECHANISM
SLIDE 3 - PHoTo oF TesT Rie
PoInT OuT: lJ' CoLp Box
2. FLOWMETER
3. [ONIZATION CHAMBERS
4, ETC.
SLIDE 4 - PH&TQ 7 CoLD Box INTERIOR
PorntT Out: 1. Bep
2. CooLing CoiLs
SLIDE'S - DATA SCHEMATIC
| TH1S iS‘A~SCHEMATIC OF A.TYPLCAL DATA TRACE FOR ONE

ADSORPTION COEFFICIENT MEASUREMENT. A PULSE INPUT OF RADIOACTIVE
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.'.TRACER GAS,‘ 85KR FOR INSTANCE, IS ADDED TO THE INLET ARGON
STREAM. TO THE CHARCOAL BED. AT SOME TIME LATER., DEPENDING
UPON THE DEGREE OF ADSORPTION., THE TRACER GAS ELUDES FROM

THE BED. THIS ELUTION CURVE IS THEN USED TO CALCULATE A DYNAMIC

ADSORPTION COEFFICIENT,

SLIDE &€ - Mean Horpup TIME

THE FIRST STEP IN THE CALCULATION OF AN ADSORPTION

+he

COEFFICIENT FROM THE ELUTION CURVE IS TO GBTAIN THE FIR&T—
Meen r‘\bkaup Seng p,‘ /nf; " O 7&;; //7 '//18 C:-t(lé}(‘({d/ t/.’?o’" 7/,

M@MEN?-'GF'*THBCURVE. THIS WAS ACCOMPLISHED BY PUTTING THE

ELUTION CURVE ON DATA PUNCH CARDS AND PERFORMING THE INDICATED
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SLIDE 7 - Dynamic ADSorPTION COEFFICIENT

THE DYNAMIC ADSORPTION COEFFICIENT IS. CALCULATED FROM

Mezy
THIS EQUATIQN. THE MEAN HOLDUP TIME IS OBTAINED FROM THE F=IRST-

\\w/f\«-\\/
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_MOMENT - F=THE=E{=HF VE BY THE METHOD JUST DESCRIBED.

SLIDE 8 - 85KR RESuLTS
THESE ARE THE RESULTS OF OUR O°KR ADSORPTION COEFFICIENT
MEASUREMENTS, THEY AGREE WELL WITH THE LABORATORY DATA TAKEN
FROM THE LITERATURE (Rep Lines). “REFERENCE 2" 1s From THE
WORK OF COLLINS, AT THE DRAGON PROJECT IN THE UNITED KIngDOM:
“REFERENCE 3" 1s FromM UNDERHILL AT THE HARVARD AIR CLEANING

LABORATORY .

NOTE THAT THE PRESSURE OF THE COVER GAS HAS A GREATER
EFFECT ON THE ADSORPTION COEFFICIENT AT HIGHER TEMPERATURES THAN
AT LOWER ONES. UNDERHILL SHOWED THAT THIS 1S THE RESULT OF

L Aegon :
INCREASED ADSORPTI,ON OFJJ:','COVER GAS AT THE LOWER TEMPERATURES.
AS COVER GAS ATOMS FILL MORE OF THE AVAILABL_E ADS_QRPTION
SITES, THE EFFECT OF TOTAL PRESSURE ON THE ADSORPTION OF THE

TRACER GAS LESSENS. | REFER YoUu TO DR. UNDERRILL'S WORK AT

HARVARD FOR A MORE COMPLETE EXPLANATION OF THIS PHENOMENON.



SLIDE 9 - 133%e Resuits
- THESE ARE THE RESULTS OF OUR MEASUREMENTS FOR 133XE.
HERE WE EXTENDED COLLINS’ WORK TO LOWER TEMPERATURES. CURRENT

TESTS ARE EXAMINING THE PRESSURE EFFECT AT LOW BED TEMPERATURES,

SLIDE 10 - *lag

4

‘THe THIRD NOBLE FISSION GAS WE EXAMINED WAS QIAR.

~ MeAasuremMENTs wERE MADE AT O AnD 30 Psic OVER A TEMPERATURE
RANGE FRoM +20 TO -160°C.- THE LITERATURE DATA (RED LINES)
ARE UNDERHILL'S. Nofe THE PROMINENCE OF THE PRESSURE EFFECT
AND ITS DECREASE WITH DECREASING TEMPERATURES., AGAIN, [ REFER

you To DR. UNDERHILL’S WORK FOR AN EXPLANATION,
\
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THESE RESULTS SATISFIED US THAT THE LABORATORY DATA COULD
BE SCALED UP FOR USE IN THE DESIGN OF THE ACTUAL FFTF HARDWARE.

NEXT, WE EXAMINED THE EFFECTS OF SOME POSTULATED COVER GAS

85KR.

IMPURITIES ON THE ADSORPTION COEFFICIENT OF



SLIDE 11 - IMPURITIES

WE INVESTIGATED THE EFFECTS OF NATURAL XENON., NITROGEN,

85KR.

AND METHANE ON THE ADSORPTION OF THE AMOUNTS OF GAS

SHOWN ON THE SLIDE WERE ADDED TO OUR ARGON SUPPLY STREAM., AND
THE ADSORPTION COEFFICIENT OF SSKR WAS MEASURED. FIRST, ONLY
XENON WAS PRESENT., THEN NITROGEN WAS ADDED TO THE XENON.,

LAST, ALL THREE GASES WERE PRESENT.

SLIDE 12 - SieNIfFIcANCE TEST FOR 85y

MEASUREMENTS OF THE 85KR ADSORPTION COEFFICIENT WERE
MADE AT =75 aND -125°C., THE ADSORPTION COEFFICIENTS PREVIOUSLY

MEASURED FOR 85y AT THESE TEMPERATURES IN PURE ARGON WERE
o \ ,

COMPARED WITH THE COEFFICIENTS MEASURED IN THE PRESENCE OF THE

e , >
IMPURITIES, THIS COMPARISON WAS ACCOMPLISHED WITH THE T-STATISTIC,

P4

WHICH WAS USED IN THE DETERMINATION OF THE SIGNIFICANCE OF THE

-

DIFFERENCES. BETWEEN THE MEAN OF THE COEFFICIENTS MEASURED IN PURE

ARGON AND THE MEAN OF THE MEASUREMENTS MADE IN THE PRESENCE OF
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ONE OR MORE IMPURfTIES. AT A CONFIDENCE LEVEL éF 95%, IF THE
CALCULATED VALUE OF T WAS LESS THAN THE TABULAR VALUE OF T

( + T.025), THEN THERE WAS NO SIGNIFICANT DIFFERENCE BETWEEN
%HE MEANS OF THE COEFFICIENTS. IF THE CALCULATED VALUE OF T
WAS GREATER THAN THE TABULAR VALUE, THEN THERE'WAS A DIFFERENCE
WHICH WAS NOT ATTRIBUTABLE TO CHANCE. NOTE THAT AT -75°C

NO SIGNIFICANT DIFFERENCES EXIST BETWEEN COEFFICIENTS MEASURED

IN PURE ARGON AND THOSE MEASURED IN THE PRESENCE OF IMPURITIES.,

AT -125°C, THE IMPURITIES CAUSE A DEFINITE DECREASE IN THE

ADSORPTION COEFFICIENT, FURTHER, THE DECREASE ONLY OCCURS
ONCE, FOR NATURAL XENON. APPARENTLY NITROGEN AND‘METHANE DID

NOT FURTHER DECREASE THE 85KR ADSORPTION COEFFICIENT,

A e
NOTE THAT ALTHOUGH ONLY TWO DATA POINTS WERE AVAILABLE

AT -125°C FOR THE MEASUREMENTS IN PURE ARGON, THAT EVEN WITH
THIS LARGE STANDARD DEVIATION, A SIGNIFICANT DIFFERENCE STILL

EXISTS.
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SLIDES OFF

,.THE LAST WORK THAT- | WOULD LIKE TO REPORT ON COVERS THE
MEASUREMENT OF THE S°KR ADSORPTION COEFFICIENT IN A NITROGEN
ATMOSPHERE. ALL.OF THE INERTED CELLS IN THE FFTF HAVE NITROGEN
ATMOSPHERES. [N THE EVENT OF A LEAK OF PRIMARY COVER GAS INTO

: ONE‘OF THESE CELLS, THE CELL ATMOSPHERE CAN BE EXHAUSTED THROUGH

A CRYOGENIC CHARCOAL BED SYSTEM.

OF CONCERN TO OUR DESIGN CONTRACTOR-WAS THE EFFECTS OF
OXYGEN AND CARBON DIOXIDE ON THE ADSORPTION OF RADIOISOTOPES
OF KRYPTON. . THEREFORE WE MEASURED THE DYNAMIC ADSORPTION
COEFFICIENT OF'SSKR ly PURE NITROGEN, AND IN NITROGEN W}TH

1

OXYGEN AND GARBON DIQXIDF IMPURITIES PRESENT.

Py P
o £

SLIDE 13 - No Data
THE MEASUREMENTS OF THE 85KR ADSORPTION COEFFICIENT WERE

MADE AT -80 anp -120°C, AND AT PRESSURES OF ZERO AND 30 PsiG.
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NOTE THAT THERE APPEARS TO' BE A PRESSURE EFFECT, THAT IS,
INCREASED ADSORPTION WITH INCREASED COVER GAS PRESSURE AT BOTH
TEMPERATURES. OF PRIMARY INTEREST THOUGH, IS THAT THE IMPURITIES
DID NOT APPEAR TO INTERFERE AT ALL WITH THE ADSORPTION OF

KRYPTON,

SLIDE 14 - ConcLusIons

WHILE SEVERAL CONCLUSIONS CAN BE DRAWN FROM THE DATA
PRODUCED IN THIS PILOT PLANT SCALE TEST PROGRAM., THE THREE
LISTED HERE WERE OF MOST INTEREST TO OUR REACTOR DESIGN
ENGINEERS

NO. 1 - MEASUREMENTS OF NOBLE FISSION GAS ADSORPTION -

COEFFICIENTS IN PILOT PLANT SCALE TEST EQUIPMENT AGREED
WELL WITH LABORATORY DATA WHICH WERE USED IN THE PRELIMINARY
DESIGN OF THE FFTF uN1TS. THUS WE CAN FEEL MORE CONFIDENT

THAT THE PREDICTED PERFORMANCE OF THE FFTF HARDWARE WILL

BE ACHIEVED.
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NO. 2 - Since oQR TEST APPARATUS REPRESENTED A SCALEUP OF
‘ABOUT 1000-FoLD OVER THAT USED TO OBTAIN THE LABORATORY-

" SCALE RESULTS, THE GOOD AGREEMENT OF OUR RESULTS WITH
THOSE LABORATORY-SCALE MEASUREMENTS GIVES US CONFIDENCE

THAT NO SERIOUS PROBLEMS WILL BE ENCOUNTERED IN USING

. OUR RESULTS FOR THE DESIGN OF FULL-SCALE EQUIPMENT,

NO. 3 - THE MAXIMUM LEVELS OF IMPURITIES EXPECTED IN THE
FFTF COVER GASES WILL HAVE ONLY MINIMAL EFFECTS ON THE
ADSORPTION OF KRYPTON RADIOISOTOPES, AND THEN ONLY AT
TEMPERATURES BELowW -100°C. 'SINCE MOST PORTIONS OF THE
FOUR CHARCOAL BEDS IN FFTF OPERATE AT AROUND —lOO°C,

THIS IS NOT EXPECTED TO CAUSE ANY PROBLEMS.
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SLIDE 15 - REFERENCE

ANYONE WISHING A DETAILED ACCOUNT OF THIS WORK IS
REFERRED TO THE TOPICAL REPORT SHOWN ON THE SLIDE. IT IS

AVAILABLE FROM THE AEC AT THE ADDRESS SHOWN, | REGRET THAT |
}

“HAVE NO MORE COPIES OF IT FOR DISTRIBUTION TGO YOU, BUT IT IS

AVAILABLE FROM (0ak RiIDGE.

QUESTIONS??  LeEAVE sLIDE 15 ON DURING QUESTIONS.





