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Sandia Corporation
Post Office Box 5800
Albuquerque, New Mexico

Attn: Mr., E. B. Bergquist, 4321
Ref. Sym: L4z33/142, P. 0. 13-5855

Dear rx. Bergquist:

Th cwing comstitutes the eighth monthly report for the
period Sept. 1 to Sept. 30, 1963, as required under Purchase Order 13-5566.

Experimental investigation has continued on Phise I, Part C
of the program. Presently our efforts have been devoted to the preparation
of aminoborane decamer. {BHsNHn)y~, and the determination of the thermal

stability of aminoborane trimer, {BHnNHp)s, Tecoverad fromz attempts to
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ample between 450 and 1000 hours at 165°F. It must be pointed out that the :
effect of the impurities on the stability of aminoborane trimer is unknown. 2
Attempts to obtain a sample of pure aminoborane trimer are continuing. 2

Ly

EXPLRIMENTAL

Aminoborane Decamer Preparation

Three runs were made in an attempt to produce enough aminoborane S
decamer for thermal stability studies. In the f£irst run (2705-%), sodium %
amide (9.72 grams, 95.5% based on amnonia evolution) was charged in a dry _
box to a one liter, three neck flask. The flask was then attached to a spe- =
cial vacuum system and 900 ml of ammonia condensed in at -78°C. Diborane
(7.22 grams) diluted with nitreogen was fed under the liquid level over a
period of twelve hours. The reaction mixture was aged for 18 hours after
which the ammonia was evaporated and the solids dried in vacuo. The solids
were then redissolved in liquid ammonia to recover the insoluble aminoborane

decamer by filtration.

In the second run {2705-10},
diborane {1l4.l grams) were rcacted in 900
formation of aminoborane decamer would be
tration of reactants. In other respects,

run.

Sodium acetylide {
used instecad of sodium amide for
the run was the e

sodium amide {19.8 zrams) and
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favored by an increase in concen-
the run was identical to the first
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Aminoborane Trimer Stability
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CHLLECTY CHEMICAL COMEARY . |

RESULTS

Aminoborane Decamer Preparation

The attempts to produce aminoborane decamer using sodium amj.de :
were not successful in .hat no ammonia insoluble .aterfal was recovered. :
The reaction using sodium acetylide gave 1.8 grams of insoluble material :
but this material would not sublime at temperatures up to + 196°C. Chemical ;
analysis of the starting sodium ace:tylide showed it to be very impure so it is '
concluded that the ammonium insoluble fraction recovered was impurities brought
in with the sodium acetylide.

Amincoborane Trimer Stability

The results of the thermal stability stucdles at 155°F of an
impure sample of aminoborane trimer are presented below.

/1 y oo i - ;
Time {Hours; Ho Evolved Std. cc Hp evolved per
“rom To Mmole Std.cc Gram mole contained Hp per year
0 G5 5. “. 2l 16,700
- Voo - e Lo 1.~

53.9 Lis L4 0.15% Llug L,720
Y o V- L I— ’
Lun.H G5 0.04:5 1.0 760 :

The hydrogen evolved is ased on non-consensable gases evolved

P 5] [~
1 i iy specirephotometer to r2 essentially
{ calcuiated frow <he hydrogen originally
oy, the hydrogen evolved, and the time
DISCUSSICH
Aminoborance Decaner ProuLiration N
A Pl

Thoe proparvacion ol aminoborane decamer hias not yet Leen d4ccom-
silshod, tenuts to contact Dr. Shove at The Chio State Unlversity for a
discussioa of the problems in rhe preparation of the aminoborane decamer have
~ot been successful. We have found that he has difffculties in preparing the
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aminoborane decamer on any scale larger than one gram. We have been attempting ‘
to produce five to ten grams of aminoborane decamer to obtain enough material
for stability studies. A reduction in scale may allow the preparation of at

least some aminoborane decamer.

Another possible solutio:. to the preparation problem is the use
of sodium acetylide rather than sodium amide. The one attempt was with a
conmercial grade of sodium acetylide which we did not amalyze until the run
was complete. The addicion of the diborane to liquid ammonia first to form
the diammoniate of diborane and then the additica of a solution of sodium
acetylide in liquid amine 1s reported \1/ to cause the instantaneous precip-
We will try the reaction after first

itation of the aminoborane decamer.
making pure sodium acetylide.

Aminoborane Trimer Stability .

~

12 imnure aminoborane trimer at 165°F

The thermal stability of the
is not tisfactory for this pregram. The effects of the impurity on the
staoLLLty can not be predicted. Attempts are presently underway to recover

some pure aminoborane trimer from the decamer reactiens by ammonia, ether,
water and methanol extractions and by sublimation. 1If a pure sampl~ cannnt ’

be recovered by these methods, attempts will be made to synthesize the amino-
borane trimer directly by reported methods.

1. Prepare axminoborane decamer for thermal stzbility studies.
2. Re 2

ver or prepare aminoborane trimer f£or thermal stability
s

Project Leader
Jmb
{1} Shore, Sheldon G., et al, The Prcparu:101 and Self-Associaticn of BHpNH,
Units, Department of Chemistry, The Ohig, State University, Columbus 10,
Ohio. rresented at the International BN Symposium,Durham,N.C., April 1G63.
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