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Abstract

Attempts .o prepare NF,0F by (1) che fluorinztier of nitric oxida; (2) the
reaction of N2?4 + Hgl; and (3) the catalytic fluerination of NFZOSOZF, have
been unsuccessful. Some preliminary dota on the thermal decompesition of
HF5050,F are included.

Catalytic fluorination of crifluorcanitrosomethane has ylelded (CF3)2H00F3
witlch has been more completely charactevized and very likely CF4(F)NOCF4 is also
aroduced. As the other meuober of thils seriss, NF20CF; has been prepared and
partiaglly characterized, (CF3)2&00?3 iy stable to at ieast 200° cvea in the
presence of equimolar emcunts of elemental fluorine. The thermsl decomposition

of CF,C(C)ONO also gives {(CP,),NOCF, in about 57 yields.
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FIRST ANRUAL REPORT

:tpted Preparetion of HF,OF
Fluorination of aftric oxide

A. Static Keastor

Rnown ameunts of nitric oxide were frozen into an 8 ml. menel tube equipped

i a No. 413 Hc':e valve and coataining AgF,. Fluorine was condensed on the nleric

de at liquid nitrogen remwperature sesctions to be observed with either N0 or F, in

‘ess., An excess of fluorine was the usual casa. The mixrure was zllowed to varm

:Wly to room temperature and to remsin at this temner -ure for several hours. Un-

cted {lvorine was removed by pumping on the mixture at -165°., The products which
p

e non volatile at this temparature ware separated by fractional cedistillation (1)

4 identified with infrared. Total pressure in any reaction raagec betwzen twelve

4 85 acmuspheres.
entified were: FNO, NO, and N203.
B. Flow reactor
Fluorine at about & l/hour, with nitrogen as a diluent, was caused to fiow over

itric oxide in 2 brass vessel held at -196%. During this flow the brass vessel was

ilowed to warm slowly to room temperature. The gases were condansed in a glass trap

t -183°. Products were identified as: SiF,, N0y, 905 and traces of FNO.

C. Flow reactor with AgF, catalyst (2)
Nitric oxide was mixed with nitrcgen and combined with fluorine in a AgF,

~196°., Fluorine was

o

atalytic flow reactor. Products wave trapped in a brass trap a

apt in excess at all times, with a flow rate of 4 1/hr while the nitric oxide =sas

aried from 14 ml/min to 31 ml/win. Products obtained at 25, 150 or 170° after a

esidence time of 2bout 15 minutes werze: NO5, 4,0, N203 and fNO,

Contact time wes ‘g excess of 15 hours., In every case, the products



II. Tetrafluorohydrazine + mercury{II) oxide
A. Room tempersture
Tetrafluorohydrazine at 40 mm pressure was admitted to a flask contairing
about two grams of previously drvied yellow mareury(II) nxide and was allowed to
remain In coantact for 0.5 hr. Only NZF& was recovered.

B. 96°

The NoFg from above was returned to the reaction vessel and the temperature
was increased to 96° for onz hour. Infrared spectra showad: NOp, SiF; and NF,.

C. Ultraviolet radiation

To a one liter Pyrex bulb which contalned 2 grame of lg0, NP4 was added until
the pressure was 165 tm. The mizture was treated with ultrsviolet radiation for 8 hours,
Infrared spectra showed: N0y, 5iF, and NFq.

Conclusion. Although contacting yellow ligd with elemental chlorine at room
temperature permits the prezparation of good ylelds of C1,0, the similar reaction does
not seem to occur between Ny¥, and HgO.

II1. Pluorination of N,N~-Difluore-O-fluorosulfats hydroxylamine

N,N-Difluoro~U-fluorosulfatohydroxylamine was prepared as described by Lustig and
Cady (3).

A. Ultraviolet radiation.

Ultraviolet radiation for two hours of a 2:1 mixture of NF20SO0,F and fluorine
at a total pressure of one atmosphere in a flask equipped with a quartz finger brought
no reaction.

B. Fluorination of the amine in a catalytic flow reactor.

The procedure ws3 to carry the NF,0S0,F with nitrogen at the rate of 10 ml/min.

into the reactor where it was mixed with an excess of fluorine at 125°. The products

were trapped in glass and separated using fractional codistillation (1).. The main

reaction is given by

AgF2
szosozF +F, __;;;:_e> NF3 + SOBFZ.
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in glass tubes held at ~181°, sopsrated via fraszional codigtillation and 1deatified
from infrared ssectra. The daca glven below are praliminery and this study is continuing
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(CF3¢Q)29 + 3:1233 > CF,00.R0 {&)
CFC0,N0 —4 5 CF 0 + €O, + other products* (5)
* QOther products are discussed below.

A glass trap containiné a knowvn amount of CF4N0 in a Dewar was allowed to wamm
slowly from -183® as nitrogen was bubblad through. The CF3§0 was mixed with an excess
of fluorine immediately prior to entering tha AgF, catalytic reactor. The products were
caught in a glass trap at -183°, Fluorine was passed through an HF scrubber before
entering the reactor.

Preliminary separation of products was wmade using a dry iee-acetone bath which
permitted the most volatile materials to be collected in a second trzp at -183°.

Products in each of the tCraps wexrs separated using eithier fractional codistiliation or

a 10-foot column f{lled with XKai-F adsorbed on Chromasorb P at -25°.

T Fo N 2
Run mf CTyNO miC, ¥y eHCOF, H i/nx ml/min
1 9.9 0.9 0.2 24 1.2 33
2 9.9 ¢.9 0.2 57 1.0 33
3 51.9 4.7 1.7 123 1.0 33
Reaction Products Run 1 2 k|
C¥, 6% 5.54% 31.0%
L 2Fg - - 6.0
*COFZ - - 2.41eM
(CFj)sz 12.7 2.7 9,32
y-v- 2.4 0.71 3.45
\CF )ZNOCP, 6.4 14.7 14.9
CF3 F < trace - 0.13mM
NF trace ~ trace
FN - - trace

® Amount in excess cof that present in the steriing material. Amounts of NOZ, SiPé,
€0, and H20 were not measured.

A, The compounc labeled, U-V, appears to be CF3(F)§OCF3. This has not been entirely
confirmed peading nass and NMR spectra. Infrared absorptions occur at: 1360, 1300, 1230

1190, 995, and 735 cm-l,
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Pyeolveis of triflucroacetyl nitrite by passinz the altrege a~carrisd compound

em) in an =ir thermestat {1%0-192°C) at the nitrogen flow
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cata of 100 ml/=minute no: only gives rise to good yields of the blue SF¢H0 but aise

gC?S}ghiu;E 12 chralued in epnroximately 37 yields, Also included ars COYy,
2oFe, SiF,, KO,, CF.HO. and fwo ozher compeunde which have not besn identifled, Infraved

specira indieats & carbonyl group in caz but pot in the second, Work iz continuing hare,

Raaccion of carben monoxide and tetraflusoronydrazine.

a s 3

Cerbon monozids and NzFé vers airad and subisctad to a variety of reaction con-
ditions with additisn of twe diflucroaming gvoups or ome difluovcamino and one fluocro
zroup tc the carbon moncxide as the dssired reactlon products,

Actually Ruff {7) has reportad the preparaticn of the CF3§O isomer, FUONF, as
a result of the fluocgiaation of AgCY. Freliminary investigation of the CGJK2F& reaction
i3 incespiste and inconciusive, but results ave very rromising when conditions of low-

pressure aund high-lntensity ultraviolet radiation are applied. Work is rapidly

progressiug here
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