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APPARATUS FOR RAPID’ANALYSIS OF BORON IO

by J. L. McKibben

G ABSTRACT

An up~ratus for rapid amlysis of boron 10 or

absorbing’element is descri$ed. This was desig~d to be

plant. A typical calibration curve is shmn.

**** ● ******

any strong slw-neutron -

used by the boron 10 separation

A rapid-a~lysis scheme for the BIO composition of the prcducts of the

sepration pknt at ~iting, Ind~na O was needed in.the summer of 1944. They had a IMSS

s~ctrograph so could analyke samples, but it was too slow for rapid work. The author

visited the plant in’Aug~t, 1944, and determined that neutron absorption could be used to

to measure the amount of BIO in a sample. The felt tkt they could amlyze for total
6boron so this WOUM still give abudance of B1 . Two methods appealed to the author, one

consisted in straight absorption m~suement, the second in counters being mounted at

places on the plant where the vapor densities were high enough ad well enought known so s

that the counters could me these as o~rating gas. This would give a more or less
continuous record of the concentration of BIO in.the methyet,herboron trifluoridecomplex.

This later method seemed to be ideal but required tdo roughdevelop~nt hand-wasdropped.
Two requirements were placed upon the appratus ; that it take a sIM1l sample

and that it be reliable. The first mxde it desirable to use a small chnber. The

●
second unclethe use of ~ ionization cha+r and simple D. C. amplifier or eleetrosco~

attractive, but had to be given up when it is found that tk ionization from the gamnrx

rays from a Ra-Be source was much greater tlnn tht due to the slew neutron reacti(m in

boron trifluoride. This was true even for a great deal of lead shielding. Therefore a

proportional counter. linear amplifier, scaler and high-voltage supply were needed,

“h proportional counter had been used byR. Walker, IA-ZO’?,to measure BIO

compmition of B4C. His counter w~ attached to the lid of a mason jar ad the B4C

slurry was kept mixed with the water by s,tifring. It was decided to modify this design

to make it more convenient to hcnxllethe mgny stMll samples. This was accomplished by

placing the sample in a reentrant t“tiewhich set over the detector as shown in Fig. 1.
The counter was filled to about .5 atm~sphere pressure of BF3. ~ter this was

changed to boron enriched BF3. A .5 gram Ra=J3esource left in its lead case, about 6“

O.D., gave a counting rate.of better than 100 per second so good statisticscould be
ac~umulatedin 5 minutes. It was not necessary to shield the source toget a gocd

plateau but it was desirable to do so to protect the operators. Water was USed as the
ter~lizinq medium bdea~e of its convenience.

A soft,glass absorption cell was first tried but the cell reduced the counting

c rate to nearly one-lnlf., This reduces the sensitivity by even more due to selective

absorption of neutrons so it was decided to aJso take:along to the plant aluminum cells..
These were c~ted with praffm=o the Bf3 could be taken up by water from the ether

1
polymer and placed in the cell for co~ting. The method proved fastatxl when I last

vLsit~d the plant on Cktober 210 1944. it showed promise of being more reprcciucible

tha”nthe nmss spectrograph. It was necessary to use this measurementwith a chemical

measurement of total boron to get the concentration.
Fig. 2 shows a calibr~t$x!”cuf~~ de~er#n+eby use of HM12 of h-n a~dance

*

and weight. This was”ditisQlved:i~6@~cc:of w&te~. ‘Xhe abundance was checked by the
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mss spectrayaph. The ordinate is t~o~cgq~it~mic ~t~o %“counts with boron solution

in the cells to that with water alone. The abscissa is the concentration of B1o in 8
millimols pr milliliter. The methd is seen tobe quite sensitive and therefore

requires small samples. If the sample covered all 4Trof the solid angle of the counter
and if the slwi neutrons were all of a single energy then the ponts would fall on a

straight line. This obviously is not the case soa calibration curve hs to be
determined for a nuder of concentrations of the sample in water.

r

.,
1... ---

YtKER

.
..— —

—
I 1

I

PRE-AUPLFER

.

%
<..

T.— v
,

)
SECTIONAL VIEW.-

1
E&t24w@N.

0 1 2

UKmE,S

0 .

● ● e, ● 9** ● O9

● :*O
9* : :

. . .0 ● ● 0

● 9
● e

::
● m
● *

I

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



u

● e ● 8* ● 0
● ** e“o : ●*. ●
● **B* ●
● ** ● :
● 00

:m: ●
● be 9 **9

● 0........ . .

1.00

.98 ‘

.96

.94

.92 -

.90 -
Ho

.88

986

.84

.02

.80<

\ \
\

\

\‘\ \\ \ \ \\ \ \ <
\ \

o 1 2 3 4 5 6 7

MILLIMOLS OF B’” PER 100 MILLILITERS
SAMPLE 60 MILLILITERS

Ie = COUNTS WITH WATER IN CELL

1= COUNTS WITH WATER AND BORON IN CELL

F@ure 2. (klibraticncurvefor Bl” amlysjs,

● e ● ,* ● 9* ● ● ** ●

::
● *e*
● .

●:: :: :!*AJ ‘● 0:
● 9**

● **
● ** ““UNCMSSIFiELI

● :● :: ●***●0:
● 0 ● ● . ..: ‘o:

0

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE



● ☛ ● 0 ● 8e.OOO:OO ● be:
● ● * ● ****

● ● ** ● ● **.*8 ● ● ● ●.: ● ●.:
● 9 ● *9 9*O

t

REC. FRoRI&fJ%’rSC-4A?. ....--------

DATE /-X?- $z~------------.------

REC.-<--NO.REC.._.-..

f

:

APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE


