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CONFIDENTIAL
Repért No, 1:2801+8

A.  XKINETIC STUDY OF THE THERMAL DECOMPOSITION OF NITRQUETHANE

: 1. It was observéed that if nitrogén dioxide was present agiong
the producta of the thiermal d%éanpagitji_.on_ of ‘nitrcamethane, the following.
inconsistendies: occurred in the mass~gpectroneter analyses:

‘a.  fThe carbon-to-nitrogen ratio. of the products was:
usially grester than ong. £ '

b.  The total nitrogen content of the products was not
always reproducible, : ‘

B o  The distributitmm of nitrogen and its oxides showed
considerable variation, - X

2. In order to overcéme these difficulties, experiments are

being conducted to determine the effects of the following factors:

_ &  Conditioning of the mass-spectiameter scurce with
nitrogen dioxide or fuming nitric acid prior to .analysis, Althoigh a condi=
tioninig procedure had ‘béen worked out previously, it fay have to be modified
undéy ‘the: present. circiumstances,

_ . be Pressure dependefice of the cracking pattern of nitro-
gen dioxide, Thé cracking pattern of nitrogen dioxide, as detemmined in

@ Cénsvlidated Engineerirg Corporation mass ‘spectrameter, changus considerably
below 13 micrors pressure, This_plienomenon was ¢onfifmed with: the Géneral

Electric Company mass specirameter at. the Aerojet-General plant,

Ce Inflyence of nitrogen dioxide or nitric acgd condi~
tioning on the cracking pattern of other campounds., It was found that the
extent of eonditiening by nitrogen dioxide: of nitric acid affects the -
cracking pattern of nitrcmethane, acetonitrile, carbon: dioxide; hydrogen
cyanide, nitroas oxidé, and others. .

~d. Influence of other compounds on the cracking pattern.
of nitrogen dioxide. If nitrogen dioxide is run in the mass spectrameter
immediately before and afier nitrcamethane, the two cracking patteirns of
nitrogen dioxide are noticeably different.
B. RESEARCH <N THE PREPARATION (F NEW RCCKET PROPELLANTS

1.  Mixtures of liquid ammonia and Nechlorcethylenimine (mole

ratio L3:1) were allowed to react in stainless steel (30L) tubes in an attedpt

to prepare Nsaminoethylenimine:
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The reaction mixturés were analyzed for reducing function (presumably
N-aminoethylénining) by titration with standard potassitii fcdates; for positive
halogen through the addition of excess potassium iodidé foldowed by the
titration of the iodine foimed with standard p{ata_.‘é;siua. thiosulfates and for

halide ion, whére desirablé, by the methdd of Fajans.®

2y It wag Pound that the yield: of reducing function #s not
appreciably tempetatiiresdépefident in the rarige from 25 to 1109C. The maximum
yield at 25°C was: 10%, based on a four-election changé in the iodate analysis
for N-aminosthylenimine, while the waximum yield at 50, 75, .and 1309 was
1245%: HoWwever, the rate of preaction increased markedly with temperature.
A% 110°C: the reaction was cumpleted in about 5 minutes,. at- 75°C. in about
20 minytes, while at. 25% the reaction was not completed in 6 hours,

3.  In the Raschig synthésis of hydrazine, the yield is markedly

increased if a small améunt of gelatin is added. to the reaction mixture.
This results from the ability -of gelatin to fom a canpléx with ¢opper ion,
a specific catalyst for the decdliposition of hydrazine, The use of gelatin
in the present reaction was found to beé without effect. on the yield of
reducing funétion, However, gelatin may bé t06 insoluble ir liquid ammenia

to be effectivé; or geldatin may not form a cadnplex with -copper ion in this

medfum, For thig reaso~ other camplexing dgeats for copper, such as
8=hydroxyquinéline, are being considered,

. b Since the .sthylenimine ring is opened readily in acid
solutien, it was considevéd desirable to neutralize the ammonium: chloride
formed in the above reaction. Thé addition of either sodiuim hydroxide or
barium hydroxide did not affect the yield of réducing function; henge, in
future large scale runs, cme of these bases will be employed: '

5. Future work will be concerned with the effect of the mole
ratio of ammonia 4o chloroethylenimine on the yield of reducing function,
In addition, the reaction will be carried cut ¢n a scale large enough to
permit the isolation and idéntification of the réaction produects.

c. PERFORMANCE CALCULATIONS FOR THE N~AMINOETHYLENIWINE AND LIQUID
. OXYGEN SYSTEM T S

Caloulations were made of the theoretical specific impulse for

the N-aminoetaylenimine and liquid oxygen system at 300Q psia under conditions

*I. M, Kolthoff and E. B. Sandell, Textbook of Quantitative Inorgani
Analysis, The MacMillan Company, New York_, 1548, p. L7L. Cp

-~
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of shifving equilibrium. 'lhe heat. 5f formatith of N-aminoethyleniming Was
estimated to be +h8 Lc@f mole, &@nd the tentative. impulse data aret

Mixbure rat ,.g, x,/wu

‘ 9,80 o 264.8.
) ) T . 273
1.30 272.9

: 1.92). (stoighiometris) 6.1

Complete berformance data will bé presented in the next. -quarterly reporv.
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