BEAN UNCLASSIFIED

mmww 31 Nm

| g@mmw 'Vﬁmm m 3§ i UARY. m

DECLASSIFIED by CG-NMP-2, 9/00 and
ApprovedforPubli elease
Name/Date T WZZ ;q/ a3

g Name/Date _{{/ £:M¢£¢.¢&:£ 520 0"

ORG:

am:ﬁm Ly st
#mwm Mﬁm}w&‘w LABOHATOSIEYS vt
LE MERORIAL msrmm ‘

UNCLASSIFIED [ aton sy

BhWL-5-55




(%)

BRI -B-C

UNCLASSIFIED

OURRTEPLY TOU-ICAL TROZPISS PEPORT

o
ARPL PROVPT FISCIom vIELD 7POJTCT “ORK FOP THE
PERIAD 1 SOVEMELE, 1979 - 21 JESUADY . )97)

{a)

. €. Ballow and I, H, Yave

Rotinile Morarfal Iuntdtuta

Pacitic lorthuest Libnratories
Richland, Lashingrae

Tobe 18l gor
o oshipst g gy
Jovr i fupre -

VRSB G ol g iy
R LIEN (TR
L PSS

el or I

Janv.ry 31, 1971

BEST AVAILABLE
REPRODUCED COPY

- . X x . T et .
{(037his pancr is based on work porformed vnder Uritod States Ater -
Prorgy Commission Contrach Ay {iT=13-31530.

4r. -

‘—-—-—‘._.______HOIUC‘
ﬁ Uhaw  tepend  weag erepared 4 oam account  of nuriu
| FPansesE By whe T onued Studes Geovdrntent Nedher °

T e Taved Seakes nor the §oegged Leames Aoamn Evengy
L Uammmes, nov ans of Mew smghayees, ror wey of
| TREW GOnRACTLrS, DUt R PoNs. of e emplos evs,

FERGS SNV wIPRIEY, € apRess R BEHES OF aetE e -y
Teyal tintabitn ar respomaildy Bow ibee WO, vom
oletencus of asefubmess of ane Bformmabeom, SEH S,

eroduct vr process fagloged, op SERTEE T WROE e ke
el not inEren e peeesteln owmned Frg e i
e = e e e e B e

UNCLASSIFIED




m [ XN :
CHYL-R-55

UNCLASSIFIED

NUARTEPLY TECHIICAL PROSGPESS PLPORT
m
ARPA PRJIMPT FISSIOU YIELD PROJECT UORY. FOR THE
PERIOD 1 NOVEMBER, 1970 - 31 JANUAPY, 1971
M. £. BALLOU and J. H. XAYE

Preumatic_Samnle Transfer Facility

A mockup has heen fabricated and tested in the labnratory of
a switch vhich will sense the arrival and departure of a rabhit

capsule at the irradiation iccation. A drawing is shown in Fiqure 1,

The switch makes electrical contact as follows: The incomino rabhit
strikes the movahle piston, which causes the niston to contact a
cprina. The spring is attached to an insulated electrical lead. The
etectrical lead is thus arounded when the rabbit arrives, \hen the
rahhit is <ent out, gas pressure forces tho niston awvay frem the
spring and thus breaks contact wiih the insulated wire.

An improved versicn of the mockun switch is beina fahricated

out of stainless steel for future installation.

fas' Rediochermical Seraration of Bromine and Yrypton

The apoaratus for bromine coliection has been considerably modi-

Tied compared with the illustration in Figure 1 of the July-October

Quarterly Pepcrt. Provision has been made for collection of other

cases liberated from the samnle durine evolution of bromine. Bromine

is removed from these gases by nicans of a quartz tube cooled with dry
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ice and a carbon tetrachloride trap. Since this gas sample is

collected befere appreciable decay of BSBr and 8'Br, the BSmKr

and 87Kr activity is mainly due to inderendent production of these

nuclides by uranium fission. With a short irradiation time and
2-second bromine collection interval the sakr present in this sawple
vould also be mainly due to inderendent production. Thus it is
hoped to measure the independent fission yields of these nuclides

as vell as those of ssﬂr. 87y and aaBr Aith the same apparatus.

Another rodification we have made allows us to Sweep the Kr
isotopes resultino from bromine decay into a separate trap, instead
of having to count the bromine sample directly. This reduces inter-
ference due to large amounts of azar from the (n,;) reaction on
uranyl bromate. Roth rare gas samples are collected by sweepina the
respective sampies with helium through charcoal traps cooled with
liquid nitrogen.

In order to perform the additional stens in the separation
process, the control system which operates the solenoid valves was
considerably rodified and further automated. The entire seaquence
after the rabbit is sent into the reactor is now automated by means
of solid state timing circuits and a 35mam tape programmer.

Considerable effort has been spent trying to oroduce a sealed

uranyl bromate container so that no loss of rare gases will occur

before chemical separation. In the orevious report it was mentioned

that a satisfactory samnle container was prepared by wrapnina the

uranyl bromate powder with aluminum foil and skapine this into a hall.

-
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This technique has worked well excent that since the sample is rot
ccmpletely gas-tight, some rare casos could escape into the rabbit
czosule during the irradiation. Such a loss would not be of con-
sequence for measurement of bromine independent fission yields but

it could cause difficulties in k-ypton inderendent yvield determinations
since no krypton carrier is present in the sample during irradiation.
Experiments are planned to measure how much krypton actually leaks out
of aluminum Tafl-wrapped semples. A way of elimninating the protlem

is 10 place the sample in a gas-tiaht container. Me have experimented
with several possibilities of this sort. Any material containing
organic compounds (such as plastics, epoxy, alue) decompsse to carbon
and other compounds which absorb the desired bromine when the sample

is heated. Glass ampoules cannot be edsily and auickly broken and
heated to sufficient temperature. Small wetal cans sealed with

solder heat rapidly and the solder melts before the pressure inside

the container ruptures it explosively. However, 1iquid solders apparently
have an unusually high affinity for bromine, and chemical vields with
this type of container are unacceptably low,

A screu-cap, thin-hottomed 2luminum capsule appears to have possi-
bilitles. It is difficult to machine capsules with very thin ( 2 mil)
bottoms, but if this is done the container bottom will melt in the
heating chamber without violentlv rupturine, and bromine recoveries are
satisfactory. The capsules are heavier th:- foil-wrapped samples which

w2y present problems when very rapid heating is reouired because of the

S
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heat capacity of the capsule. Also, the capsule may break the heated

quartz tube when it falls in. Further tests are pianned,

Selenium Chemistry

In order to measure the independent fission yields of bromine

isotopes it is necessary that the rapid radiochemical procedyre

e o i A e e

separate bromine from the fission-produced nrecursors selenium and arsenic,
Ar experiment was devised to directly measure Tission-product selenium
in both the separated bromine sample and in the U3°8 residue after the
uranyl bromate had been decomposed. After an irradiation of uranyl
bramate and chemical separation of bromine, the u3aa residue was dis-
solved in concentrated HC) which conteined selenfum carrier, The
solution was brought from the reactor to the radiochemistry lahoratory
and selenium was separated and counted on a Ge(Li) diode. The bromine
fraction from the dry ice trap was triated in similar manner, Suffi-
tient 83Se activity (23 minute half-life) was present in the two
fractions to determine that a sianificant amount of selenium activity
is carried alorny with browine and deposits in the dry ice trap. The
selenium presurably cores over as a relatively volatile bromide com-
pound. Thus we will have to find some means of rapidly separating this
selenium compound from bromine if we are to be successful in measuring
the independent fission yields of bromine isotopes. It is suspected
that arsenic may behave similarly since it also forms relatively

volatile bromina compounds, although we have not confirmed this by
direct measurement,
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Data Handlinag

A great de:loflabor and time has been saved throuah extensive
use of the PDP-9 comuter for analysis of the gamma spectral data. A
pronran called GASPAN (Gamma Spectral Amalysis), which was originally
wr_tten by B. Barnes in England for use on an IBM 360 computer, has
been adapted for the PDP-9 by D. Donati of Lowell Technical Institute,
Lowell, Massachusetts, and further modified by J. €. Fager of this
laboratory. This program accepts paper tare readout from a pulse-
height analyzer, stores the gamma spectra on ragneti~ tape (DEC tape),
and searches each spectrum for photopeaks. The area of each peak is
computed (after Compton correction), and the energy of the center of
each peak is estimated. The photcoeal: counting rate may he corrected
for decay back to the time of irradiation, and for detector counting
efficiency. Once a photopeak has been identified as resulting from
the decay of a known radionuclide, the program will lebel the peal
with the correspondina radionuclide. After the detector has been
calibrated the rrog+am will also output an absolute desintegration
rate estinate for each nuclide if desired. The program also has the
valuable feature of Leing ahle to resolve doublet photopeaks.

Figure 3 i1lustrates typical computer output from GASPAN.

Preliminary Results

Radionuclides observed in the first test of the mndified
separation apparatus include 85m,87,88xr, ]35’]3sxe, I38(:5, Bakb and
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tentatively 13%a, 8%%b and %5r. Muclides with half-lives less than
about 30 minutes cannot easily be idertified due to the delay before
the samples can be brought from KE reactor to the detectors in the
radiochemistry bufldina. The first test of the apparatus gave the

-‘
activities listed in Table 1, in units of counts/10 day({peak heioht).

TFSLE )
Relative Activities (cllo‘“ day) of Kr lsotopes

HUCLIDE :(:;:«m.) l(t;u- DECAY) ﬁ?vﬁ?‘?'ém
gy 20 37 150
¢y i .88 2560
8y 190 38 195

The ratios of amounts of krypton isoteopes in the independent samples
to the amounts in the Br decay saiples were: SQmKr 0.5, 87I<r 1.1, sakr 5.1.

Since a 10 second irradiation was made with 6-second separation time, about

half of the aakr would have decayed into sskr. Future runs will he made for

shorter jrradiztion and senmaration intervals.

Todine Separation

No work on the fodine system has heen performed since the last report.
The control system for the iodine apparatus has been considerably modified
for use with the brominc system., Problems with electrical contact in the
reaction chamber of the iodire avparatus have not been solved yet, but m
work has heen done yet to solve this problem.
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Computer Honitor/Control Svstem

Parts have been received and 2dvanced desien is nearly coonleted
on the computer ronitor/controls system vhich will allow an exmerimant
at the reactor to he ronitored and controlled by neans of the PDP-9

comouter in the radiochemistry buildinge, An order for acoustical counlers
for the transfer of information to/frov: the corputer has heen sent out
for bids. 1t is haped that this system wil) record a1) pertinent data
during an irradiotion and separation and acteratically rodify the course

of the experiment as necessary should this he desired.
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