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Sendia Corporation ‘ "
Post Office Box 5800 :
Albuq_aerque, Hew Mexdco

‘\ .
t . ¢ Ml'. E- BO Bergq\liau, h‘jﬂ

Ref. Synm: 4333/142, P. 0. 13-5966

Dear Mr. Iergguist

The following constitutes the sixth monthly report for the period
August 1 to August 31, 1963, as required under Purchase Order 13-5966:

Experimental investigation was continued on Phase I, Part C of
the progras. Presently our efforts have Seen deu'oted 10 the preparation and

tnermal siability of hydrezizo virtorane and other al‘ te m..e*-ials for
this progras. '

work show thet the rates of decoxmposi-
rane, (2;, a mivture of tetremetnyl-
*;.;::*«;rlz“r"' nydrotriborate(l-), and

Thwe resuits of this c
tion et 165°F of (1), bydrszin

arsonium nydrotriverate(l) eng

o3
L

(3) 2 mixture of lithium borch,w s de and ammniux chloride are ome*" of
megnitule higher then the 2.5 [iu:derd oo i, evolved/gm-mole contained Hpfyr
es specified iIn the purchase oricr. Although these systems é3d not zeet t2
stability *ec‘*‘*e::e.w.; at 165°7, it is very possivle that the recuirezents
codd e met at e slightly lowor © cper ture. iInitial staoiLty investiga-~

tions indicaote that litnium doronydxide is stavle at 165°T. Investigetion

UNCLASSIFIED
YEORRE Ganine
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£ lithiun oo*ohyﬁride systmna will ‘oe;;in ter the necessery lLithium boro-
hydride is prepared. Work has also started to prepare aminnborane decamer
[(3321\332)10} . ‘ . i

EXPERDMENTAL

tabilityv Determinations

The thermal stability determinations were conducted in the saze
type of metal bombs as used for the hyirazine diborane (BEslaH BHa) stebility

studies excen‘a no hydrogen back preasure was used. This' pmcednre is des~
eribed in detail in MPR No. k.

N

Hv@rzzino Bisborane Prevaration

Three batches of ..}'draz*‘zo bishorane {BhoNadaBE,) were prepered by
the pyrolysis of hydrazine borane {lipE.2Hs) followed by meihanol purificaetion.
A summary of these rums is pre.,c.med in Teble I. In these rums, the hydrazine
borexe was charged to = Tive 114 flask backed up with & three liter flask
to stop hydrazine monoborane s “;r.m-»e. LPter evacustion (through the taree
liter fla.,x) the Tive iiter ficr'7 wae Zested. Upon completion of the
pJ*o_Lyszs as indicated oy the zvi.zition of gessing erd fcaming, the crude

nydrezine bisborane was added o nethanel end hezted o reflux texmperature.
After o given tizme a2t reflux €
The hydrazino bisvorane filter o
in wmcuo.

wrature, the slurry uns ccolied and filtered.
e vas wasi edn‘ch...ehzmol then dried

.-

Il

. p — . - - - - - & > < - el -~ >~ ' - *
wmoniun Fydrotrivoraio{l-)-Tricminomuanidinium Evdrotrivorate{l-)

A mixture corsisiing of 3.4%70 groms of tetrazethyiammenium hydro-
sxivorete(i-) and &.5859 grams of triaminozuenidinium hpdroiritorate(l- ) was
preparced Tor stedbilidy studies. The reaction to proauce hydrogen should
proceed in the Toliowing manmer:

5 (CHa)4iBafe # 2 (liala)aCBafs 47T E> § 1533 4 ke

Tne starting materials were produced at Ceilery Chemical Co"'pa.ny under an
g

R sponsened seems UNCMSS]F]ETD
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TABLE I
RUN SUMMARY

NYDRAZINO DISHORANE PREPARATION

‘”f; ', -“;"". . ) - o
R Methanol e
| NailBll, _ Mewting Crude Produet o Treatment Purified- Product
Charged Time  Tewmp Grans B C H N~ N-NH Bond Time  Temp Grams B . C - H -}
. Grams  Hours  °C  wat/p mat/p mat/g mot/g mmole/g _Hours - °C mat/g matfg  mat/s mat/,
0 2 10 18,7 38 1. 216 35.7 1T.h 2 25=6h7 Q7.5 35.2 Lh 0 118
29.7 2 T5e80  ABR  emew mme ee e meme 3 G 26 3503 17 6
110-115 : s .
© 59,0 3 25-e66 8.5 WA 1.3 116 36.6 17,9 15 25 3T 35.2 1.0 110
L 2 69 o » : 6 67 .
A I 95 o
r 0 105

Run 3 Purified Product 12.5

Theory for BHaNalubila 5.9 0 108 359 180 35.0 0 - 108




001718

CALLERY CHEMICAL COMPARY.

‘Sandia Corporation : . o serial oy
MPR M. 6 September 15, 1965

Page bof _T_ UNCLA SIF lED

Lithiun Borohvidride

Tae lithium borohydride was prepared previously at Callery
Chemical Comp..ny. Only ten groms of this material was available. This
sample was Xnown to be avout ninety-six percent pure with teflon being
the mojor Impurity. :

-Lithiun Borohydride-fmmonium Cnloride System

A miwture consisting of 2.9065 grams of the previously descrived
lithium boronydride and 7.1337 grams of vacuun dried ammonium chloride was
prepared for stebility studies. The mtion to prodnce -hydrogen .;houlu
p*oceea in the ;onmd.n,g DEeRRET: ... 5 :

-

'
- LifE, [ KLl ———e LHAx f BN £ LiCL
ESULTS | : -

A sumzayy of the thermel stability studies Iis presented in
Tabvle II. The tieatment of the date 15 the same as that for the hydrazine
divorane therzal s .oility sivdics in metel bomds as discussed in MPR Io. L.
The differences in the stability of +the four hydrazirxo bistorane samples ere
provevly due to small errors In nressure measurezent, which are magnified

waen extrapolated to one year.

! .

j E Thne metbanol $treatment w purify crude hydrazino bistorane was

4 very satisfactory as indicater. ) the analyticel resulls preseanled In
§§ Teble I. Trhese analyvicel roesu.is are also backed up dy infrared specira
is.g sfiich Ln all coses indicated v 1liant hydrazinoe bisborane. The higher than
%ﬂ t‘:‘.c:r'ct-c“‘- hrdrogen content < ese samples as determined by anaiyticel
iﬁ:% ooons L5 prosaily in error. [ oxfensive treatment of these samples In
fg% Torms of Seoperature and methusolysis leawves iltitle chance for Incomplete
ﬁg syrolysis of ihe hydrezine borane.




Source
of
System Matewdnld

e e At .l e JFOCETNTP——

BHaNaHoPla Run 3

2

3
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Kan 2
Run 3
Run 4

Nzlla)aCBallg £ CCC
CHn ) 4lBallg

. LiBlly cee
C O LABH, £ MHLCL cee
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TABLE IX

SUMMARY OF RESULTS

TIHFRAAL STABILITY OF CANDIDATE SYSTIMS AT 165°F

Sample
Weight
Crams

- i et <

1,01

e
o
A2

%.02
10.04

Deeomposition Rate
Over Constant . %

Boith  Inmer- S Cumlative : Rate Period -
Free  sion Tine of Bomb Pressure Cumdative Std. cc Ha Evolved
Vol. Hum~ Immecrsion Pressure Increase Time GM-mole contained
cc.  ber ~ Hours PSIA PSIA Hours Ha/yx. :
ga.7 i ko 1 1n ha 2100

2 4y 12.7 23.7 520
3.0 1 336 AT b 1Tl 336 o h oo
885 1 249 12,3 12,3 o9 600
952 1 2 6.1 6.1 h2 ~ugoo (1)
90-) l a1 l 07, 1 Q? 2-1 ‘ ’

2 161 ?i.'{ a.g.h 182 I

> 351 2.0 20.4 519 10100 .
9o L 384 (2) (2) 384 \2)
8708 l ) 87 (3) - - . -

Not quite levelled out during this period
Pressure fluctuations too small to be slgnificant

Beyond limit of gupe

_ @Y I8

i Z o 30 § 9%=g o

| ¢o6T ¢T xequordag
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DISCUSSION

[

The rates of decomposition ab 165°F of (1) hydrazino bisborane,
(2) a mixture of tetramethylammonium hydrotritorate(l-) and trieminogusni-
dinium hydrotrivorate(i-), and (3) e zixture of lithium borohydride end
cnmmonium ckloride are all orderc of megnitude higher than the 2.5 standexd
cc Ho evolved/gm-moie contained Hpfyr os specified in the purchase order
(Tedvle II coiwm 10). Although these systems did not meet the ctebility
requirements at 165°F, it 15 wvery possible that the requiremeants couwld be
met at some lower te:memture. '

i : Other syvte'm' arc svellable for tsis pm . The use of lithium
boronydride either by itself or with a second componeat as hydmge:z generating
systens, provide a possible means of neeting the stability requirezests of

this progrep. The use of raterials containing methyl groups may not be salis-
Tactory beczuse of the possivility of forming methane end/or acetylene during
the combustion. Aminoworane decamer (KESH) 10 elso offers a possivility.

This moterial is purified by susliming at 302°F whuch Indicates that the
stability at 165°F should be sasisfectory. Umor"unauely, 4the method of pre-
paring this materisl is not vel“. Los cribea in the literature and preparative -
studies cre required. A list ol ,:::s ble systems considered for this progrem -
is presented in Teble III. AlL these systens ere ccmnare&. with the ca.lcim :
hyﬂr_de—mlycdenu::z trioxide s.;s,c* cm Toth & weight and volume basis.

R e se yyp TRy s e e

ERSRE

Ll

s e o

Pt

s =

2itriun bvorohydxide fer stebility studies with sulfr a.nd ‘l:he

e

varicus fivorine contamir" meSerials.

'.J
s
o
g
6}

2} Study the preparaiicn of aminoborane decazer o odbleln enodugk materiel
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%) Continue the investigation Jor otier LylICgen generavilg Sysvems.

Very trdlly yours,

CALLIRY CHEMICAL COMPAXY -

| | bl
: . UNCLASSIFIED R. B. Cruikshank
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3 Callz £ Mofa
B:»zezq‘;_aé:aﬁa "
BﬁaNgﬁaBﬁg"“'
LiBH, £ IE.CL
(CHa)4iBafs £ & Li
2LiBE, £ 8

3 (CHa)giBale £ 2 (WzE3)sCBste

(BEaEH2)10
2 LiBE: £ MFo

2 LisH, £ CRz

2 LiBii, # BeFa

~ oo
Fawi e

EELE ITIT

ATIIG SYSTEMS

Serial AB-6

September 13, 1963

Voluze

Izprove-
¥ole Ha -Mole Hs ©  ment

Sp. Or. 3 - ee Factor
2.54 0,011 0.0282 1
0.51 0.0828 0.0762 2.70
.15 0.0539 0.0620 2.20
1.11 0.0531 0.0588 2.0%
0.7L%  ©.0647 0.0466 1.65
0.526 o.oség 0.0560 1.7%
0.879 0.07C0 0.0615 2.1&
————* 00663 = 6.2L  ceee- - ————
1.22  0.0378 0.0LEL 1.63
1.08  0.0427 0.0b5L 1.60
LJ0L C.Ch42 0.04%5 1.58
1.65 0.0257 0.0k75 1.68
0.65 0.06%0 0.0L55 b
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