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SLIDE 1 - TITLE SLIDE 

OF ENGINEERING SCALE TESTS OF A CHARCOAL, F I S S I O N  GAS DELAY 

BED FOR THE FAST FLUX TEST FACILITY (FFTF) a THE FFTF I S  A 

C Y C L E  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 STACKc 

IN THE FFTF* R A D I O A C T I V E  NQBLE GASES ARE REMOVED FROM THE 

3 a SEPARATION BY FRACTIONAL D I ST 1 L L A T I O N  
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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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GAS ISOTOPES I S  ACCOMPLISHED BY D E L A Y I N G  THE ISOTOPES LONG ENOUGH TO 

P E R M I T  THEM TO DECAY TO NON-RADIOACTIVE OR S O L I D  DAUGHTER 

. .  . . . 

PRODUCTS. IN T H E  F R A C T I O N A L  DISTILLATION STEP, L O N G - L I V E D  

. .  . . . 

I'SOTOPES ( PR I MAR I'LY 8 5 ~ R  I 133~E; AND l 3 I M  XE) ARE PHY s I CALLY 

. . . . . .  . .  . . . . .  . . . 

SEPARATED FROM T H E  ARGON COVER GAS AND STORED I N  STEEL.  C Y L I N D E R S ,  

FOLD : 

. . . .  . . 

ADSORPTION C O E . F F I C I E N T S  OF XENON, KRYPTON, AND 

..., .. - .. 
/ 

2.1 'TO E,XTEND TI-1E RANGE O F  THOSE LABORATORY . 
.. ,= ,., 

- 1  . . .  - .  .. . 
MEASUREMENTS, AND 

3 ,  TO EXAMINE THE E F F E C T S  OF I M P U R I T I E S  I N  THE COVER . . 

GAS ON THE ADSORPTION QF KR.YPTON1 



S'LIDE '2 - FLOW DIAGRAM 

, THIS IS A FLOW DIAGRAM OF THE TEST APPARATUS USED FOR 

T H I S  WORK, 

EXPLAIN: 1, MAIN FLOW PATH 

2 ,  I'NJECT'ION POI'NT- 

4,  ETC - 

SLIDE 4 - PHOTO C F  COLD BOX INTERIOR 

SLIDE 5 - DATA SCHEMATIC 

ADSORPTION . C O E F F I C I  . . .  ENT MEASUR.EMENT. . . A PULSE, I N P U T  OF R A D I O A C T I V E  . . 



'TRACER GAS i 8 5 ~ R  FOR INSTANCE, I S  ADDED TO THE I N L E T  ARGON 

STREAM. TO THE CHARCOAL BED , AT SOME TIME LATER, DEPENDING 

UPON THE DEGREE OF ADSORPTION, THE TRACER GAS ELUDES FROM 

ADSORPTION COEFFICIENT', 

SLIDE 6 - MEAN HOLDUP TIME 

\.o- I., f? 
COEFFICIENT FROM THE ELUTION CURVE 1 s  TO GBTAiN THE FI-fFSf-- 
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ELUTION CURVE: ON DATA PUNCH CARDS AND PERFORMING THE I.NDICATED 

INTEGRATION . - ...... ON A &. 
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SLIDE 7 - DYNAMIC ADSORPTION COEFFICIENT 



SLIDE 8 ' - 851(R RESULTS 

THESE ARE THE RESULTS OF OUR 85~.(R ADSORPTION c o E F F I c I E N T  

WORK OF COLLINS, AT' THE DRAGON PROJECT' IN THE UNITED ~(INGDOM; 

"REFEREMCE 3" IS FROM UNDERHILL AT THE HARVARD AIR CLEANING 

LABORATORY, 

EFFECT- ON THE: ADSORPTION COEFFICIENT AT HIGHER TEMPERATURES THAN 

. . drg rb7 

INCREASED ADSORPT1,ON OPijCOVER GAS AT THE LOWER TEMPERATURES, 
. . t . 

A s  COVER GAS ATOMS FILL MORE OF THE AVAILABLE . ADSORPTION . 

SITES., THE EFFECT OF TOTAL PRESSURE ON THE ADSORPT'ION OF THE 

HARVARD FOR A MORE COMPLETE EXPLANATION, OF T H I S  PHENOMENON 



S L I D E  9 - 133~E  RESULTS 

TESTS ARE EXAMINING THE PRESSURE EFFECT AT LOW BED TEMPERATURES, 

"AR S L I D E  10 - 
I 

'THE THIRD NOBLE F I S S I O N  GAS WE EXAMINED WAS 41~R,  

BE SCALED UP FOR USE I N  THE DESIGN OF THE ACTUAL, FFTF HARDWARE,, 
i 

NEXT, WE EXAMINED THE EFFECTS OF SOME POSTULATED COVER GAS 

'IMPURITIES ON THE ADSORPTION COEFFIC IENT  OF **KR, 



SLIDE 11 - IMPURITIES 

SHOWN ON THE S L I D E  WERE ADDED TO OUR ARGON SUPPLY STREAM, AND 

THE ADSORPTION COEFFICIENT OF 85~(R WAS MEASURED, FIRST/ ONLY 

LAST, ALL. THREE' GASES WERE PRESENT, 

SLIDE 12 - SIGNIFICANCE TEST FOR 8 5 ~ R  

MEASUREMENTS O F  THE 8 5 ~ R  ADSORPTION COEFFICIENT WERE 

WHI,CH, WAS: USED 1.N THE DETERMINATION OF THE SIGNIFICANCE OF THE 
.,. 

DIFFERENCESBETWEEN . . THE MEAN OF THE COEFFICIENTS MEASURED IN ,  PURE 

ARGON, AND THE MEAN,OF THE MEASUREMENTS MADE I N  THE PRESENCE OF 



ONE OR MORE I M P U R I T I E S ,  AT A CONFIDENCE L E V E L  OF 95%/. I F  THE 

CALCULATED VALUE OF T WAS L E S S  THAN THE TABULAR VALUE OF T 

( + TI025>, THEN THERE WAS NO SIGNIFICANT DIFFERENCE BETWEEN 

THE MEANS OF THE C O E F F I C I E N T S  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 S I G N I F I C A N T  D I F F E R E N C E S  E X I S T  BETWEEN C O E F F I C I E N T S  MEASURED 

I N  PURE ARGON AND THOSE MEASURED I N  T H E  PRESENCE O F  I M P U R I T I E S ,  

AT -lE°Ct THE: IMPURITIES. CAUSE. A DEFINITE DECREASE IN THE 

ADSORPTION COEFFICIENT, FURTHER, THE. DECREASE ONLY OCCURS 

ONCE:/ FOR NATURAL. XE.NON. APPARENTLY NITROGEN AND ME THAN^. DID 

NOT- FURTHER DECREASE. THE. 8 5 ~ R  ADSORPTION COEFFI.C~~.ENT. 

AT -125°C FOR THE MEASUREMENTS IN PURE ARGON, THAT EVEN KITH 

/--., 
THIS. . LARGE . STANDARD DEVIATION, A SIGNIFICANT DIFFERENCE STILL i ,. ./ 

1 
'i 

E X 1  STS., . . I 



SLIDES OFF 

MEASUREMENT O F  THE 8 5 ~ R  ADSORPTION C O E F F I C I E N T  I N  A N ITROGEN 

ATMOSPHERE, ALL OF THE INERTED CELLS IN THE FFTF H A V E  NITROGEN 

ATMOSPHERES,. IN THE EVENT OF A L E A K  OF PRIMARY COVER GAS I N T O  

ONE OF THESE. C E L L S  t THE C E L L  ATMOSPHERE CAN B E  EXHAUSTED THROUGH 

A CRYOGENIC CHARCOAL BED SYSTEM, 

OF CONCERN TO OUR D E S I G N  CONTRACTOR. WAS THE EFFECTS OF 

OXYGEN AND CARBON D I ' O X I D E  ON THE ADSORPTION OF' R A D I O I S O T O P E S  

C O E F F I C I E N T  O F a 8 ' ~ R  I.! PURE NI -TROGENt  AND I N  N ITROGEN W I T H  

i 

OXYGEN AND CARBON D I O X T D F  I M P U R I T I E S  'PRESENT, 

SLIDE 13 - N2 DATA 

THE MEASU~EMENTS OF THE 8 5 ~ R  ADSORPTIQN COEFF I C I  ENT WERE 

MADE A T  -80 AND -120°Ct AND A T  PRESSURES OF ZERO AND 30 P S I G 8  



INCREASED ADSORPTION WITH INCREASED COVER GAS PRESSURE AT BOTH 

TEMPERATURES a OF PRIMARY INTEREST THOUGH, I S  THAT THE I M P U R I T I E S  

. . 

D I D  NOT APPEAR TO INTERFERE A T ' A L L  WITH THE ADSORPTION OF 

KRYPTON , 

SLIDE 14 - CONCLUSIONS 

PRODUCED I N  T H I S  P I L O T  PLANT SCALE. TEST PROGRAM, THE THREE 

LI.STED HERE WERE O F  MOST LNTEREST TO OUR REACTOR DESIGN 

COEFFIC I  ENTS- I N  PIL,OT PLANT SCALE TEST EQUI PMENT AGREED . .  L . . .  . a .. 
" .  , I 

WELL WITH LABORATORY DATA WHI.CH WERE USED 1.N THE PRELIMINARY 

DESIGN OF THE FFTF U N I T S ,  THUS WE CAN FEEL  MORE CONFIDENT 

THAT THE PREDICTED PERFORMANCE OF THE FFTF HARDWARE WILL 

BE ACH I EVED 8, 



I NO, 2 - SINCE OUR TEST APPARATUS REPRESENTED A SCALEUP OF 

I SCALE RESULTS, THE GOOD AGREEMENT OF OUR RESULTS W I T H  

THOSE LABORATORY-SCALE MEASUREMENTS G I V E S  US CONFIDENCE 

! THAT NO SERIOUS PROBLEMS WILL B E  ENCOUNTERED I N  U S I N G  

. OUR RESULTS FOR T I i E  D E S I G N  OF' FULL-SCALE EQUIPMENT,  

NO, 3' - THE MAXIIYUM LEVELS OF IMPURITIES EXPECTED IN THE 

FFTF COVER GASES .WILL HAVE ONLY M I N J M A L  EFFECTS ON THE 

ADSORPTION OF KRYPTON R A D I O I S O T O P E S /  AND THEN ONLY A T  

TM1.S 1,s NOT EXPECTED TO CAUSE ANY PROBLEMS, 

'3. *f'." 
- .  



SLIDE 15 - REFERENCE 

. ANYONE WISHING A DETAILED ACCOUNT OF THIS WORK IS 

REFERRED TO THE T O P I C A L  REPORT SHOWN ON THE S L I D E ,  IT I S  

A V A I L A B L E  FROM THE AEC A T  THE ADDRESS SHOWN, I REGRET THAT I 

HAVE' NO MORE COPIES OF I T -  FOR DISTRIBUTI 'O 'N  TO YOU, BUT I T '  I 'S  

! QUESTIONS?? LEAVE SLIDE 15 ON DURING QUESTIONS, 




