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PREFACE 

In the past two years since the first international IAEA 
Symposium on Airborne Radioactive Wastes and the Tenth Air 
Cleaning Conference which were jointly held in New York City 
in August 1968, a major emphasis in the Atomic Energy 
Commission program has been placed on the development of 
fast breeder reactor technology. With this in mind, a pri­
mary focus of the Eleventh Air Cleaning Conference held in 
Richland, Washington, from August 31 to September 3, 1970, 
was a discussion of air-cleaning problems associated with 
liquid-metal fast breeder reactors (LMFBR's), including the 
design and development of accident cleanup systems for the 
Fast Flux Test Facility (FFTF). 

The Conference was attended by 229 people, including represen­
tatives from industry, universities, AEC and contractor staff, 
and other Federal agencies, such as the Public Health Service 
(PHS), National Aeronautics and Space Administration (NASA), 
and the Naval Research Laboratory (NRL), as well as the United 
Kingdom and West Germany. Forty-four technical papers were 
presented during the meeting covering such phases of the air­
cleaning field as sodium aerosols from LMFBR's, water reactor 
fission-product release estimations, removal and behavior of 
noble gases, iodine characterization and removal, other filtra­
tion studies, instrument development and evaluation, effects of 
airborne radioactive materials, fire safety, and standards 
development. 

Reported progress on the development of engineered systems 
for the removal of the noble gases, krypton and xenon, from 
gaseous effluents was a major highlight of the Conference. 
With the development of LMFBR's, the results of biological 
effects studies involving inhaled plutonium aerosols, were 
also of considerable interest. 

The meeting was sponsored through the radioactive effluent 
control research and development program of the Environmental 
and Sanitary Engineering Branch, Division of Reactor Develop­
ment and Technology, U. S. Atomic Energy Commission. We are 
again indebted to Dr. Dade Moeller and his colleagues at 
Harvard University for assisting in the development of the 
technical program and making the administrative arrangements 
for the Conference. 

Walter G. Belter, Chief 
Environmental & Sanitary Engineering Branch 
Division of Reactor Developmen~ & Technology 
U. S. Atomic Energy Commission 

-iii-





TABLE OF CONTENTS 

Volume I 

FOREWORD .......... . 

WELCOME AND OBJECTIVES OF CONFERENCE 
Session 1 - Monday, August 31, 1970 
Chairman: J. M. Morgan, Jr., VMI 

OPENING REMARKS by James M. Morgan, Jr., Virginia Military 
Institute ...... . 

WELCOME by H. E. Parker, Assistant Manager for Technical Operations, 

iii 

1 

Richlands Operations Office . . . . . . . . . . . . . . . . . . . 1 

WELCOME by Dade W. Moeller, Harvard Air Cleaning Laboratory 

OBJECTIVES OF THE ELEVENTH USAEC AIR CLEANING CONFERENCE 
by I. Craig Roberts, Division of Reactor Development and Technology, 

3 

USA EC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

CONTROL SYSTEMS AND RELEASE ESTIMATIONS 
Session 2 - Monday, August 31, 1970 

Chairman: I. C. Roberts, USA EC 

ATTENUATION CONCEPT FOR EVA LUA TING RELEASE OF 
RADIOIODINE FOLLOWING A LOSS-OF-COOLANT ACCIDENT 
by D. H. Walker 9 

Discussion . . . . . 25 

COMPARISONS OF AEROSOL EXPERIMENTS WITH A MODEL USED IN 
REACTOR SITING EVALUATION by M. Greenfield, R. Koontz, 
R. Johnson and H. Morewitz 26 

Discussion . . . . . 46 

-v-



RADIOIODINE FIELD STUDIES WITH SYNTHETIC AEROSOLS by 
D. N. McNelis, S. C. Black and E. L. Whittaker. 49 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . 70 

ESTIMATION OF AEROSOL CONCENTRATION IN A NUCLEAR REACTOR 
CONTAINMENT AFTER AN ACCIDENT by R. J. Davis and J. S. Gill . 72 

Discussion . . . . . . . . . . . . ....... . 101 

LARGE SCALE AIR CLEANING TESTS IN THE CONTAINMENT 
SYSTEMS EXPERIMENT by J. D. McCormack and R. K. Hilliard 102 

Discussion ......................... . 

PRESENT STATUS OF THE DESIGN AND TESTING OF RADIOACTIVE 
FILTRATION INSTALLATIONS AND ASSOC IA TED AEROSOL 
RESEARCH by J. Dyment . 

Discussion ......... . 

KRYPTON - XENON 
Session 3 - Tuesday, September 1, 1970 

Chairman: L. C. Schwendiman, Battelle Memorial Institute 

CALIBRATION AND FIELD TESTING OF S5Kr DETECTORS FOR 
ENVIRONMENTAL MONITORING AROUND A NUCLEAR FUEL 
REPROCESSING PLANT by D. G. Smith, J. A. Cochran and 
B. Shleien 

Discussion . ' . 

REMOVAL OF RADIOACTIVE KRYPTON AND XENON FROM 
CONTAMINATED OFF-GAS STREAMS by J. R. Merriman, 
M. J. Stephenson, J. H. Pashley and D. I. Dunthorn 

Discussion ..... 

A COMPARISON OF EQUATIONS USED IN THE DESIGN OF FISSION 

126 

128 

138 

143 

171 

175 

204 

GAS ADSORPTION BEDS by D. W. Underhill 207 

Discussion ........... . 215 

-vi-



DESIGN OF FISSION GAS HOLDUP SYSTEMS by Dwight Underhill, 
Hideo Yusa and Otto Grubner . . . . . . . . . . . . . . . .... 

SOME OBSERVATIONS ON NOBLE GAS PARTITIONING IN DYNAMIC 
AIR-WATER SYSTEMS by J. Mishima and L. C. Schwendiman. 

Discussion ................ . 

THE DEVELOPMENT OF A LONG LIVED, HIGH EXPANSION FOAM 
FOR ENTRAPPING AIR BEARING NOBLE GAS by J. E. Mecca and 

216 

224 

237 

J. D. Ludwick . 2 38 

Discussion . . . . 276 

EVALUATION OF ACTIVATED CARBON SUPPORTED ISOTOPE 
EXCHANGE TECHNIQUES FOR CONTAINMENT ATMOSPHERE 
PURIFICATION by J. L. Kovach and J. R. Montagnon . . . . . 

LMFBR AND SODIUM 
Session 4 - Tuesday, September 1, 1970 

Chairman: H. A. Morewitz, Atomics International 

278 

OVERVIEW OF LMFBR PROGRAM AT HANFORD by T. A. Nemzek 289 

VENTILATION SYSTEMS FOR THE FFTF by B. 0. Shaver. 317 

Discussion . . . .................. . 

CHARACTERIZATION OF ENERGY RELEASE AND AEROSOL 
BERA VIOR FROM SODIUM SPRAY FIRES by J. Granger, 

343 

C. Nelson and M. Silberberg 346 

Discussion . . . . . . . . . . . 355 

BERA VIOR OF IODINE IN SODIUM SYSTEMS by Abraham S. Goldin, 
Helena A. Trindade, Sang Hoon Lee and Melvin W. First . 356 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . 372 

BERA VIOR OF IODINE IN THE PRESENCE OF SODIUM OXIDE 
AEROSOLS by L. Baurmash, C. Nelson, J. Granger and 
R. Koontz ........................... . 

-vii-

373 



Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 0 

CAESIUM BERA VIOR IN LIQUID SODIUM - THE EFFECT OF CARBON 
by W. S. Clough and S. W. Wade . . . . . . . . . . . . . . . . . . . . 393 

HEAT TRANSFER OF SODIUM COMPOUNDS DEPOSITED ON 
SURFACES FROM AEROSOLS by Melvin W. First and Hideo Yusa 413 

OPTICAL PROPERTIES OF SODIUM AEROSOLS by Parker C. Reist 
and William C. Hinds 425 

Discussion . . . . . . . 443 

SODIUM AEROSOL FILTRATION STUDIES by M. W. First and 
T. Baldwin . . 445 

Discussion . . 

VOLUME II 

A concurrent dinner meeting of the Columbia Chapter, 
Health Physics Society, was held at Hanford House 
during the Conference at 7:30 P. M., Tuesday evening, 
September 1. All Conference delegates were invited 
to attend. The main speaker was Mr. W. E. Johnson, 
Commissioner, USAEC, who has kindly consented to 
the publication of his address as part of these Proceedings. 

ENERGY SOURCES OF TOMORROW by W. E. Johnson ..... . 

RADIO IODINE 
Session 5 - Wednesday, September 2, 1970 

Chairman: G. W. Parker, ORNL 

HYPOIODOUS ACID: AN AIRBORNE INORGANIC IODINE SPECIES 
IN STEAM-AIR MIXTURES by J. H. Keller, F. A. Duce, 
D. T. Pence and W. J. Mae ck 

Discussion . . . . . . 

CHARCOAL TESTING WITH METHYL IODIDE USING A PYROLYZER­
MICROCOULOMB DETECTOR by Donald R. McFee and 

457 

459 

467 

480 

Ralph R. Bechtold . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482 

-viii-



Discussion ........................... . 

IN-PLACE TEST RESULTS OF THEN REACTOR CHARCOAL 
CONFINEMENT FILTER SYSTEM USING IODINE TAGGED WITH 
IODINE-131 TRACER by J. E. Mecca and J. D. Ludwick. 

Discussion . . . . . . . . . . 

EFFECT OF GAMMA RADIATION ON ADSORPTION OF IODINE 
AND METHYL IODIDE ON ACTIVATED CARBON by L. R. Jones 

EFFECT OF SERVICE ON RETENTION OF IODINE BY ACTIVATED 

493 

495 

524 

526 

CARBON by A. G. Evans . . . . . . . . . . . . . . . . . . . . . . 539 

IODINE BEHAVIOR AND CONTROL IN PROCESSING PLANTS FOR 
FAST REACTOR FUELS by 0. 0. Yarbro, D. J. Crouse and 
G. I. Cathers 

Discussion . . . 

INORGANIC ADSORBER MA TE RIALS FOR TRAPPING OF FISSION 
PRODUCT IODINE by J. G. Wilhelm and H. Schuettelkopf 

Discussion . . . . . . . . . . . . . . . . . . . 

A STUDY OF THE ADSORPTION PROPERTIES OF METAL ZEOLITES 
FOR AIRBORNE IODINE SPECIES by D. T. Pence, F. A. Duce 

551 

567 

568 

579 

andW. J. Maeck 581 

Discussion . . . . . 598 

ANALYSIS OF CONCURRENT ADSORPTION AND CHEMICAL REACTION 
IN PACKED BEDS by Dwight W. Underhill . . . . . . . . . . . . . . . . 600 

APPLICATION OF METAL ZEOLITES TO RADIOIODINE AIR CLEANING 
PROBLEMS by W. J. Maeck and D. T. Pence 607 

Discussion . . . . . . . 

INSTRUMENTATION 
Session 6 - Wednesday, September 2, 1970 

Chairman: A. J. Breslin, HASL 

-ix-

619 



A SELECTIVE ADSORBENT SAMPLING SYSTEM FOR 
DIFFERENTIATING AIRBORNE IODINE SPECIES by J. H. Keller, 
F. A. Duce and W. J. Maeck . 621 

Discussion ...... . 

DETERMINATION OF THE INTERPARTICLE VOID VOLUME IN 
PACKED GRANULAR BEDS FROM AEROSOL BREAKTHROUGH 
CURVES by Dwight W. Underhill, Parker C. Reist and Ronald 

634 

Hurley . 635 

Discussion 651 

DEVELOPMENT OF A CONTINUOUS SAMPLER-MONITOR FOR THE 
LOFT CONTAINMENT ATMOSPHERE by R. E. Schindler, R. R. 
Hammer, D. E. Black and L. T. Lakey 653 

Discussion . . . . 667 

APPLICATION OF THE CONTINUOUS SAMPLER MONITOR ( CSM) AS 
A HAZARD EVALUATION INSTRUMENT by R. J. Schultz 668 

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . 680 

ANALYSIS OF ATMOSPHERIC GASES by Frederick B. Johns and 
Richard E. Jaquish ....................... . 

BIOLOGICAL EFFECTS 
Session 7 - Wednesday, September 2, 1970 

Chairman: Marshall F. Mills, USA EC 

683 

TOXICOLOGY OF INHALED PLUTONIUM by W. J. Bair . . . . . . . . . 697 

A DYNAMIC SIMULATION OF THE RETENTION AND TRANSLOCATION 
OF INHALED PLUTONIUM OXIDE IN BEAGEL DOGS by Bruce 0. 
Stuart, Paul J. Dionne and William J. Blair . 721 

Discussion . . . . . . . . . . . . . . . . . . . . 735 

--------··----··-··· 

FILTRATION 
Session 8 - Thursday, September 3, 1970 

Chairman: H. Gilbert, USAEC 

-x-



DEEP BED ACTIVATED CARBON FOR LIQUID, SOLID, AEROSOL 
AND GASEOUS FILTERS by J. L. Kovach and R. G. Newton 

Discussion .......................... . 

ATMOSPHERIC PARTICLE PENETRATION THROUGH HIGH 
EFFICIENCY FILTERS by A. Lieberman and R. D. Scott 

Discussion . . . . . . . . . . . 

GOVERNMENT-INDUSTRY MEETING ON FILTERS, MEDIA AND 
MEDIA TESTING by W. L. Anderson ............. . 

FIRE SAFETY 
Session 9 - Thursday, September 3, 1970 

Chairman: M. D. Thaxter, LRL 

IGNITION OF CHARCOAL ADSORBERS BY FISSION PRODUCT DECAY 
HEAT by R. P. Shields 

Discussion . . . . . . . . 

NEW FIRE PROTECTION SYSTEMS FOR FILTER PLENUMS by 
W. E. Domning ..................... . 

CARBON ADSORBER FIRE EXTINGUISHMENT TESTS by 
Jack L. Murrow .................. . 

Following this paper Mr. Murrow showed the film: 
"Savannah River Type Carbon-Adsorber/Fire Extinguisher 
Test by Water Spray" 

OPEN DISCUSSION 
Session 10 - Thursday, September 3, 1970 

Chairman: M. W. First, HACL 

738 

750 

751 

765 

766 

770 

790 

791 

807 

Statement of appreciation by M. W. First . . . . . . . . . . . . . . 816 

MEASUREMENTS OF PARTICULATE FILTRATION EFFICIENCIES 
OF BUILDING by C. Nelson, J. Granger, R. Koontz and 
L. Baurmash . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 7 

-xi-



Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

RETESTING SELECTED USED HEPA FILTERS TO DETERMINE 
OPTIMUM FILTER LIFE UNDER VARIOUS OPERA TING 
CONDITIONS: A Progress Report by L. L. Sims 

Discussion ... 

INVESTIGATION OF A NUCLEAR FUEL REPROCESSING PLANT 
UPON ITS ENVIRONMENT by D. G. Smith 

Discussion . . . . . . . . . . . . . 

NASA EXPERIENCE (POLICY) WITH HEPA FILTERS by 
D. J. Keigher .................... . 

A RECENT SIGNIFICANT CLEAN ROOM FIRE by D. J. Keigher 

LEAKAGE FROM A CONTAINMENT VESSEL by Howard E. Hanthorn 

Discussion including statements by Messrs. C. A. Burchsted, W. H. 
Ray, M. W. First, J. L. Murrow, H. E. Hanthorn, I. C. Roberts 
and J. W. Thomas 

Formal Statement by W. E. Domning Regarding a Glove Box Fire 

Discussion·including statements by Messrs. R. W. Fisher, D. J. 
Keigher, C. A. Burchsted, J. L. Murrow and J. Dyment 

Closing Remarks by M. W. First . 

Conference Photograph 

List of Attendees 

-xii-

823 

824 

831 

832 

835 

837 

839 

841 

850 

853 

855 

857 

858 

859 


