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chlorination methods, wers small.
companies showed some antiocipated differences.

Sunmarys -

Variations from lot to lot of our Laborastory Biron as analyzed by
Comoarisons with boron from other

While boron is not the only vossible source of waristion in ignitor
point manufacture, it was felt that differences in its chemical composition
The chemical teste show more uniformity in the

would be significent.
bYoron than we expected from a study of the results of production lots of the »
points made with the Lgborasory Borom,

than it should,

Nicroscopic examination of the incoming boron should be made - but
chemical teats at this time could bde used only to acocumulate data which
would take a long time %0 correlate into a form for a useful snecification,
Microscovic examination for these indicate boron conteins more glass now
Microphotos of boron and of aluminum borides are included,

I Procedurei~

Research Laboratories,

Fourteen samvles of boron were tested by Miss Shirley Betar under the
guidance of Dr, E. H, Winslow in Dr, H, A. Liebhafsky's laboratory of our
The method was that of the "Repid Chlorination*

given in "Crude Boron
Herman A. Liebhafeky

III Resultss-
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Batch Lab.Boron
Mack sy Boron

Lot 17 Lad. Boron
Berk Boroa

Lab,Boron 12-16-ul
Lab, Boron 2A
Lad. Boron 2B
Lab, Boron 20
Vestinghouse #1
Westinghouse #2

Westinghouse #3
Lab. Borom 2D

Lab, Boron 2F

{

Boron Analysis

DRy

Analysis and Commosition" by Tarl H, Winglow snd
JACS 64, 2725 (1942) ),
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Samoles (con’t.) 4 Residue % Sublinated Fe % Sublinated Al % Boron
. h?og Z.W - 5007
lho hbo Mron 2‘ a 2:3 - 6

The spectrographic anaslysis of the residues (Works Lab, $#66U72) reported by
Mrs. O'Hars are as follows:

1 2 ..2 Y 5 6 7 g8 9 10
Ca low 1low 1 tr low low vres vres low low
[ .
Se vres tr 7preo pres pres pres pres pres pres pres
Ne tr nil ¢tr nil ¢r nil il 42 nil nil
Nin low ¢r 1low pras pres pres prés pres uwres tr
Ca pres tr ovres tr low vpres low opres tr nil
Sr tr nil tr il tr ¢r ¢r tr nil nil
Hg ¢r
NE ¢r ¢r ¢r ¢tr 1low low low low 1low nil

11 12 13 i
Cu $r Prec luw e
Fe tr & 5 luw
Se opres
Na nil nil nil low
F'an 47 low low low
Ca tr ¢r ©pres pres
8r nil nil ¢r tr

Hg ¢»
¥4 nil low low opres

IV Discussion =@

Large experimental error was probebly present in some individual samples,
However, it can be stated that the average samples of Lsboratory Boron now
received are abont 60 to 65% free nure boron, It should further be stated
that the lots 2A through 2F of Lab, Boronm were sll of the same melt (made
by 5-12536-9) with the letters indicating the chromological order of leaching
and drying the lots of boromn (by S-12546-10).
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In & paper *The Prevaration of Pure Borom Metal® (Anril 9, 1942) Mr,
4. C, Cooley of our Research Laboratory states in review of chemical
analysis of material pnrepared by Mr. Nickle:

“The results indicate that the total boron content is somewhere between
70 and 80%,"

Later, in the same report, Mr, Cooley mentions that some material
made by Mr, Nickle and found satisfactory in ignitors was found to be 72%
boron.

These statements indicate that the boron content is lower now than 1%
was then in our Laboratory Borom.

In addition to the chemical analyses indicated above we have mede some
microscopio examination of boron received from different lots. Examination
vas made at 100 X to 210 X using tranmmitted nolarised light to detect the
glass left in the boron after washing (S-12536-10), These microscopic
examinations have shown that the minute particles of gless which may some—
times be noted by a gritty feeling that they impart to the boron, and some-
times by microscopic examinstion, are more numerous in later lots of our Lab.
Boron, Anparently this condition has become nrogressively wrge over the
past two years. ‘

Our lots of Laboratory Boron suffer by microscopic examination coaparisons
with those of Westinghouse just about as badly as by the chemical analyses.
This is true despite the fact that Westinghouse made its boron according to
instructions furnished by us -- end now has di smtinued even using that —
having cbanged to Berk Boron, which also uses glass for nroducti on.

Some "hynervure" boron has been received from the DuPont Comvany Research
Department. The mmount of this boron wes too small t0 conduct conclusive tests
in ignitor points. However, some attempts at sintering voints were made; and
the indication is that the resultant ignitors are very brittle. Thie boron is
reported to be better than 99% pure by DuPont, while & letter from Westing-
house giving results of a test they made on 2 sample of this boron sows:

Soluble Boror  (in HNO,) 92, 7%
Insoluble Boron (probably BN) 1,13%

Silica 20065‘( ,
Alp0Ozand Fapy0 1,02 (very little Pe
cangzr 3 Trace 203

Magnesium None
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The 1ot 3A, made from ths melt following the "2Y gsries has almost =
30$ glass by apparent volumes. This lo% has not been tested by chlorination.
Microscopic revelation of this excess glass indicates it may be dad,

A 1list of mixes made with some of the various lots of boron tested as
follows. Tests of points made from these mixes have been accumulated by
Mr, B, W, Scott and results are aveilable from him in the Production Dept.
of Electronic Tube Divigim,

Boron Mixes
Laboratory Batch §1 111, 112, 11k, 115, 115-1
Laboratory Lot #17 EWS 9/30/42, EWS 10/1/42, EWS 10/15/k2

: EWS 12/13/h2

Leboratory 2A 116, 116M, 117, 117-1, 117-2, 117=6
Leboratory 2B g;,slas. 120, 12z, 123, 124, 117-h4
Laboratory 2C 126, 117=7, 117-8, 1179
Westinghouse #2 166, 166A
Laboratory 2D 117-10, 117-11, 128, 129, 130, 131
Laboratory 2F ‘ 1388, 139, 1638
Laboratory 2B : 1634, 163, 161, 1474, 163C

Unfortunately samnles of older lots of boron were not avallable for
test and comparison. '

Pictures of G, E. Laboratay 2B, Westinghouse #1, and DuFont Hyperpurse
teken by the Metallurgical Section of Ressarch Laboratories show the glass
(in the first two) visible by transmitted polorized lighs.

Pictures of aluminum borides, materiasls with about the same solubility
a8 boron, are included. These materials & mear in small amounts in wvarious
mixes. They are laminar plates with an orange-red color by transmitted
light and a metallic appesrance by reflected light,

Attemptas to separate the last of the glass from the boron by careful
selective settling and attempts to remove it by using the Bldg. 269 anto-
clave (work by J. Easthan) for the leaching were unsuccessful.

Conclusions:

The chemicel tests indicate the boron used in ignitor point mamufacture
is not of as high a purity as formerly. It might be possible to increase
its nurity by refinements of the present method of mamfacture by a few
vercent, but this change wo uld probably be insignificant,

However, to asscertain the advantages of uging pure boron in ignitor
manufacture, the following steps are being taken:
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1. To obtain tests of pure boron in ignitor ﬁoints. arrangements
are being made to obtain smell ouantities of the materisl from Research
Laboratory. This boron is manufactured by an entirely differeat process.

2, More easily available boron hydride will also be tried, with the
intentions of removing the chemicelly bound hydrogen of the compound in the
gsintering of the ignitor,

The results of these tests will be availadle from Mr, B, W, Scott

when he has comvleted them, after receipt of the materiale, These tests
should influence future ignitor menufacture,

Gt 0

R, E, Roth
T-12<46
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