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Abstract 

Attempts  .;o prepare HF^OF by  (1)  the fluorln^tloa of rrltric oxide;   (2)   the 

reacttoa of SjF. + HgP;  and  (3)  the cacalyclc fluorlnation of Nf^OSC^F, have 

been unsuccessful.    Zcm prelttainary data on the thermal decomposition of 

HF2OS02F are Included. 

Catalytic fluorln^tioa of crlfluorc nltrosotuetliaue has ylalded (CF-5)2NOCF3 

which has been taore cotaplstely charecteviaed and vary likely CF^(F)N0CF3 Is also 

oroduced.    Aa the other csafcer of this sarlaa, KF2OCF2 has been prepared and 

partially characterised.     (CF3)2NOCF„ la stable to at least 200e tveu In the 

preoence of equitaolar enä>unt3 of eleteental fluorine.    The thenasl de con?) oa it ion 

of CFßCCOONO also gives   (C?3)2SOCF3 in about 5% yields. 



FIRST ANNUAL REPORT 

^lupted Preparfecloo of NF^OF 

Fluorinatlou of altrlc oxide 

A. Static Reactor 

Known anicuats    of nitric oxide were  frozen into aa B ml.  mend  tube equipped 

h a No.  413 Hok«  valve and containing AgF2.     Fluorine was condensed on the nitric 

de at  liquid nitrogen  cetuperature resctlona  to be observed with either NO or F7 In 

ess.    i\n excess of fluorine was  the usual case.    The mixture was  allowed to warm 

jtfly to rooQ temperature and to rüasaln at this  tetopcr    ure  for several hours.    Un- 

.cted tluorlnfj was reaoved by punping on  the mixture at -196•.    The products which 

re non volatllr- at this  teispsrature were separated by fractional codlstlllation  (1) 

d Identified with Infrared.    Total pressure in any reaction raiged between twelve 

d 85 aenwsphercs.    Contact tine wes ta excess of 15 hours.    In every case,   the products 

entitled were:    FNO, NOj and «,03. 

B. Flow reactor 

Fluorine at about 6 l/hour, with nitrogen as a diluent, was cau«ed to flow over 

Ltric oxide in a brass vessel held at -1!J6*. During this flow the brass vessel was 

llowed to warm slowly to roow temperature. The gases were condensed In a glass trap 

t  -183*. Products were Identified as: SIF^, NO2, H203 s^d traces of FNO, 

C. Flow reactor with AgFj catalyst (2) 

Nitric oxide was mixed with altrcgen and coabineu with fluorine In a AgF"> 

italytic flow reactor. Products ware trapped in a brasa trap at -195*. Fluorine was 

apt In excess at all tlces, with a flow rata of 4 1/hr while the nitric oxide .'as 

arled from U ml/mla to 31 ml/silo. Products obtained at 2S# 150 or 170* after a 

csldence time of about 15 minutes were: NO,, ^,0, N90- and FNO. 
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It,    Tetrafluorohydra«lne + setcury(II) oxide 

A. Rooci teiBperatvisre 

Tetrafluorohydrazlae at 40 aan pressure was adndtted Eo a £lttlk eon.tair»lag 

about two grass of previously drleu yellow iB2rcury(II) nxlde and was allowed to 

remain in contact for 0,5 hr.    Only J^F. was  recovered. 

B. 96* 

The ^2^4 frota above was returned to the reaction vessel and the temperature 

was Increased to 96* for ona hour. Infrared spectra showed: NO2, SIF^ and NF3. 

C. Ultraviolet radiation 

To a ona liter Pyrex b«lb which contained 2 grams of HgO, ^2^4 was added until 

the pressure was  165 xxn*    The mixture wea treated with ultraviolet radiation for 8 hours. 

Infrared spectra showed:    HO2,  SiF^ and NF^. 

Conclusion.    Although contacting yellow UgO with elensntal chlorine at room 

temperature permits  the prsparatioa of good yields of CI2O,  the slollar reaction does 

not see© to occur between ^F^ and HgO. 

III.    Fluorination of N.N-Difluoro-O-fluorosulfat-i hydroxylamine 

NVN-Difluoro-O>.fluoro8ul£atohydrox7laa>ine was prepared as described by Lustig and 

Cady <3). 

A. Ultraviolet radiation. 

Ultraviolet radiation for two hours of a 2:1 mixture of NF2OSO2F and fluyrta« 

at a total pressure of one ataosphere in a flask «quipped with a quartz finger brought 

no reaction.  

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

The procedure was to carry the NF^CSs^F with nitrogen at the rate of 10 ml/min. 

into the reactor where it was raised with an excess of fluorine at 125*.    The product« 

were trapped in glass and separated using fractional codistlllation (1). • Tue main 

reaction is given by 

NFo0S0.F + V7 _J^Z2__x       NF, + S0-Fn. 
2      2 125.   ^ 3 3 2 



lowevsr,   large aifounCs of S02P2  and  saallsr qusuClttea  of an urädentified  low-bolllng 

ospouno with  a strong infrared abgorption at  10,5 Hilcrons were  obtained,   also.     ina 

aj*e  raaacton was  run in  the presence öf a CuFj  catalyst.     In  en Is  case,  only ^"3 and 

;03Fj wsr^  identified, 

Investigstlnn  1«  continniug in  this  area and  reaetion will he exacinsd  at 

eoinei-as^rgs  lower  than 15'  and also at high pressure   (ca.   100  atmospheres). 

v.    Thsr^al dacosposlclon of N.N-Difluaro-O-ilucrosulfatohydrosyl&mlne 

Ml dceonrposttions were csrried out isothemnally  in  two one-liter brass cans 

which bed beetx fluorlnated at tei^eratures  in excess  of  ISn8.     One was  packed with 

copper gaute.    The cans were  thermostated in  a Fischer Isotsmp Junior model  pravtty 

eonveetloa oven, whose  tesparature,   as  usosursd by chrosel-elumcl   thenaocouples,  was 

gbterved never to vary more  than 10.25^  at equilibrium.     Initial and  final pressures 

were obtained with a nsreury säanoiaeter.     Bis products,  after decotnpositlon,  were  trapped 

la glass  tubes held at -183%  separated via  fractional codlstillstlon and identified 

from inftareo spectra.    The  data given below arc prelimluery and  this study is  contlnulun 

in a new all sastal  syat&m equipped with a Bourdon-type pressure indicating device. 

SOSK» desc?npG5itions were run et  tempsraturss betweer  109 and  200   • 

T        tins        Feacror 
»  f br rvne Produeti 

38 105 3 packed Ni^uyjjF + trace   (SO^P^,  Z^b*  S205F2' 

29 153        3 packed NpF^ + small amts,   (HF3,  MF20S02F,   ^0^2* 
■y- 'ct f^} 

73 175      2.5 unpacked MoF4 - small  sats.   (S02F2.  Sz05F2,   HF2Sn3F) 
# trrace H„0 

122 198 2 unpacked »^ * SOjF, + S205F2 +  trace   (M?2OS02F.  NjO) 

Because of the variety o£ products  and nnnrtprodi.cibiU-y of  chc deco^oaitton  crnrvs   end 

because of iacraasing Interest  in other prejects,   the deeo^pesition was  temporarily 

abaadeasd but is now being considered again 

Fluorfnotice of trifluaronitraaertethsae. 

TrlflunronttrosoRstbenö mny be  prepared in  good yield by the   following; 



(GF3CO)20    +    H203 ___—^     CF3CO?KÜ <4> 

CF3CQ2NO        ^ - ■>     CF'rfO   +   C02    +   other products*    (5) 

*    Other produces are discussed balov. 

A glass trap containing a known aisount of CF^NO in a Dewar was alloiwed to warm 

slowly froa» -183* as nitrogen was bubbled through.    The CF-NO was mixed with an excess 

of fluorine tciaedlately prior to entering the AgF, catalytic reactor.    The products were 

caught in a glass trap at -183°.    Fluorine was passed through an MF scrubber before 

entering the reactor. 

Preliminary separation of products was isada using a dry ice~scetoae bath which 

pemsitted tho most volatile raaterlals to be collected in a second trap at -183°. 

Products in each of the traps were separated using either fractional codtstlll&tlon or 

a lO-fooi coluim filled with Kel-F adsorbed on Chromasorb P at -25*. 

un mtt CFjNO          taMC2?G EkMC0F2 
T 

!c l2 
l/hr 

N2 

ml/rein 

1 9.9                  0.9 0.2 24 1.2 33 
2 9.9                  0.9 0,2 57 1.0 33 
3 51.9                 4.7 1.7 123 1.0 33 

Fraction Products Run 1 2 3 

CF4 6% 5.54% 31.0% 
*C2P6 
*C0F, 

(C?;)2NF 

Ä- mm 6.0 
2.41BIM 

12.7 2.72 9.3% 
u-vJ z 2.4 0.71 3.45 
VCF,)2N0CF, 
CF.OF 
NFJ 

6.4 
trace 

u.; 14,9 
O.nmK 

trace -» trace 
FNÖ m - trace 

*    Asasunt in eKCess of that present in the starring aaterial.    Amoimts of NOj, SIF^, 
CO2 and 11 yO were not asasured. 

A.    The compounü labeled* U-V, appears to be CF3(F)NOCF3.    This has not been entirely 

confirmed pending raass and NMR spectra.    Infrared absorptions occur at:   1360,  1300,  1230 

1190» 995,  and 735 curl. 



3iS i trif iuQirOEifithv 1) ttLtl igrom«;th3Kyairinö, 

■ ^ "I/  T-5>rV--i    ^i 
rewörwd by VakuLüvlch  (6).     It has been mox? 

i^tely char-ctsrlsäd In this  laboratcry,    JiHtrapolat^on of a vapör presgure carva 

eates  a bylllnfi aolat of  ^   (aemparäd  to 3,5*).     rrpnrtmeutal EolecuUr wötßhts 

€a v - j A a r. 
of 2 i? cQ?npareä tu the cslc^lated  237»    El^tsantsl  analyses,  moas  ^sd ^rfR 

«ceard ^ith GF-HOCF*.     it Is  a caiotflaäs  gas which oxidizes iodide  to iedin 

F --.      "1 
rgrec  abaarations  cacur at  1300,   12  J.   1220,   1190.   10/5,  980,   720  end ö9U  avrt    . 

TL3  tharsal   stabilit/ of  (Cf^.KOCF- vaa asimined by heating tha eo^ound slowly 

^r^ si fix tamoarstuaa to 200s ia o fluörlnstod one-liter bras^  rasctor. 

= i: =* 
Initial Max. Tloa  at Frcnsure-Tanip.. 

s-sa-«^« -Pass     5r- lliahes^  T                  Carva 

,r- \  vr^/^t? ana ?4                        I--ü Gas 
■I        .r- ~ 
J Ä 

21 rss 

§5 aa 200 15*5 Ideal tas 
(no ;aactlon) 

0 
Earllar In this wö?k;  fluorinatleas of CF^HKF wars rva5  but slaas ase^atiaily the 

a»  ''e^iSoaads wer« abtaiasd as with üF^tCs   th3.3 ^e3  aat purEnoa- 

c  to WUh tha pfü.aration of CP^CCFjHOCF, and CF^(F)aOGF15  is saasad of ioteras 

.epmc  tha  Dtraperanlua of f^OGF^.     This «as easily  acaaniplished by  tha ultraviolet 

Jiatiia nf an cqulnqlar aiKtura of sicher bis(trifluoranethyDperoiflde  (CF^OOCF^)  or 

Ifluoromtliyl hypoliüorlts   (CF3OF)   and tetrafluorohydjrasdaa 

CF.OP + ^2f4     Jjy >CF..C)MF    + NF, 

(CF.O^FJ Pyrex 

'luoraCtrifluoroTäeihoKjiemlne is  a COlorlöSS  gass  at  raasi taaiparatuto with  a bollina 

Lot of -60s.    Aii avaraga esperfjcsntal B»leculai: woi^bt ^f 140 v?a3 obtalnad relative to 

zalculatsd valaa of  137.    T-a iafrarcd Hp-atru^ hÄS  sljäörptloaf?  at X3ö5s   1240,   103Ü,  940, 

f    375-   aad 720 ai^3-.     «ass  and ;1MK spectra ara baing ^btaiaad. 
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Pyrolyats of trifluoroacg£yl nitrite. 

Pyrolysls of Erlfluc-oaeety! nitrite by pssslRg the aitrog-sü-carrled coEmound 

thea«^ a glass tube (2 % 28 cm)  in im air taetmoatat (l90-192eC)  at the nitrogen flaw 

tata of 100 ml/iainute not only giyzs  tl^e  to good yields of  the blue CF3HO    but also 

savaral other intereeting products. 

iCF^^-jMOCF^ in  ebtatncd in aonraxlis^telv 5% yields.     Alas iacludsd srs CO"?, 

wF^.  Sir'/„ UQ^,  Cf SO2 snd ti?2 other uoPspouudE which have not been identified.    Infrared 

spectra Indicate & earbonyl group in oae but not in the second.    Work is  continuing here. 

Reaction of carbcn ü-onoxlde  and tetrafl-jorohydrasine. 

Carbon laonoitida end NSF^ wsre ailSBd tnd subjected to a variety of reaction con- 

ditloaa uith addlttoü of two difluc roataino groups or one dlfluoroaaino and one fluoro 

group to the csrbon aoacxlde as  the daslred reaction products. 

Actually Ruff  (7) has imported the preparation of the CF-jHO isomer, FCONF2 as 

a result of the fluoriaatioa of A^C^.    Frellmlnar/ Investigation of the CO-I^F^ reaction 

ia lusoinpiete sad inGonclusive..  but results are very prondsing when conditions of low- 

preasure and high-intensity ultraviolet radiation are applied.    Work 1» rapidly 

progtesaiug here. 
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