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Principsl Investigator: Joho L. Margrave,
Post-doctoral and Graduate Stuldent Persomnel: V. V. Dadape,
M. A, ¥risch and A. 8. Xana'an

. Undergraduate Assistants: C. X. Barker, B. Bork, J. D. Borkowski,
! ' R. . Czexrepinski and D. C. Levis
" § The following projects were conducted in vhole, or in pert, with
’ funds supplied under this AROD grant. Other support came through grants
L fros the U. 8. ANC, the NEF and the Wisconsin Aluan Research Foundation. |
E (T Synthesis of Tetrafluorochlorates
(< Early vork vhich claimed to have prodused NP, . and sinflar compounds
E? by reaction of MC1 or MEr or ML with Fa has been shovn to be im error.

Actually, with KCl one produces XC1F, and similarly with R: end Cs huliden.l
1.

(a) M. Si%v;gt!)mm, L. Asprey and J. Margrave, J. Am. Chem. Soc. 83,
2955 (1961).
{b) M. S8ilverthorn, M. 8. Thesis, University of Wisconsin (1960).

Further studies of this nysiem vere conducted by R. Czerepinaki who
attempted the direct reaction

CaF(s) + C1F3(1) = CsClF.(8)

A 60-70% yield wae obtained but high-purity CsClF¢(s) could not be isolated.

The work has been summarized in the B. S. thesis of Mr. Czerepinski.

2. R. ¢. Czercpinski, B. S. Thesls, University of Wiscorein, t!.'r;e! 1962.
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11. Reactions of Bri¥g wiin Oxidcs and Ritrides

A nickel system for handling BrF,; and C1Fg was constructed and
utilized for studies of oxides and nitrides following the method of Kate
and sgaociates at the Argonne National Laboratory. Btudies of I'N sampleo
were carried out vhich showed that the samples were esaentially 31.00‘1 ,00
but the experimental reproducibility waz not better than : 14. Bamples of
T10, were examined end  was established as 1.19 * 0.01.
1IXI. The Propertics of Bi¥Fg and BFp

Avalleble data on EiFp and E¥p were reviewed and two publications
reoulted which eastablished reasonchle vanges for the thermodynamic stabilitios

of these molccules.s’h More quentitetive properties of reduced fluorides

3. D. Fease, M. Kamaan and J. Margrave, J. Fhys. Chen. 66, 1200 (1962).
L. J. Margrave, J. Fhys. Chem. 66, 1209 (1962).

of 81 were sought

{1) “hrowh a study of the t-anspiration weight loss of Si vhen
cxposcd to a flov of 81F¢ eccording to vhe reactiun

X 5i(s) + X 8iF(e) = Q(SiFe)x(g)

(2) throurh observutions of emiesion and sbsorption spectra of
such syscems, cnd

{3) <hrowsh obeervations of mnes epectre of such systems.

The Ddrat tvo rerts of this goal were covered by the Fh. D. thesis
of A. 8. Kanasan wiho found that there is definitely a polymeric species
of SiFz in the wvapor, sc vell es the monowsy. FPressure depcndence studica

=uopart ¥ 23 and, hy ornlogy with %, ene pradicts the exisicnce of a
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cyclic tetramer, Si‘l'g.b No newv optical spectra vere obtained,

5. Eag A. 8. Kensan, Fh. D, Theais; University of Wisoonsin (1963).
b) A. B. Kanasn wnd J. L. Margrave, accepted for publicatien,
Inorgenic Cheamistry (1964).

Mass spectrometric vork concermed the products of the reaction
betveen CaPp ond 81 {n & Knudsen cell at high temperatures. B8iF(g)
and 3iPp(g) were definitely produced and their otebilities wvere established.
Yor 81F(g) one finds ABps = -3 £ 6 Keal/mole and for 81F(g), one

finds ARDes = 139 % 2 Kcal/mole.6 A similar mass spectrometric study

-—

6. M. C. Enlert, Fh. D. Theeis, University of Wisconsin (1963).

of the Ge + CuFp reaction egstablished izl{gaa @oF(g] - T4 : 5 Kcal/mole

and AEZua [Ger2(g] ~ -1¢ I 20 Keal /mole.

Studics of ¥¥p, ('~ and A1¥, were not successful nnd furthor work
is etill in progress nt the Rice University. Houston, Texas, under the
excenaion of thio grent.

YV. Thexmodynamic Froperties of Fluorine Compounds

A fluorine bomd calorimeter wvas operatcd in a collaborastive vvoject
et the Argomne Kstlonnl Usobovatsry snd the heats of formation of Bvy,,
T.8,9

Siyr, and K were establirhed.

in adddticn, the beate of formation

7. 8. Wis2, H. ¥vedor, V. Hubbard end J. Margrave, 7. Pays. Chen, 65, 2157 (16&* ).

8. (&) 8. Wise, H. Foder, W. Hubbaré snd J. Mergrave, J, Paye. Chem. €6,
3681 (1962). T

(r) 8. Wisc, J. lrrgreve, H. Yedor, W. Rubbayd, J. Phys. Chenm, 6T,
815 (1863). )

. Foder, W. Hobbard, S. Wiese ond J. Morgrave, J. Phye. Chem, 67,

1148 (1963).
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of ﬂiOgo end BNlc were determinsd.

20. 6. f. Wise, Ph. D. Thesis, University of Wisconsin (1963).
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V. Miscellgneous Work

Scveral errforts were made to ayntheeizc ALO¥ but neme were suctessful.
High pressures wure used in an effort to get crystalline ALF but no
definitive material was prapaved. Semples of molybdepum oxychlorides
weye prenpred but will have to be characterized by further vork since
there appesr to be meveral oxychlorides.

Fluarin: compounds (Cry, SiF,, CFzCln, vte.) were passed through e
plaowa toreh but no naw compounds verc synihesized. Whem CCl, van pasged

" LB3
through o pleeus towrch, CuClg wan producid.

—— i

1l. A. 5. Kencan ead J. L. Mavgrave, iné. Sci. and Yech., Fo. 8, 75 (1962).

-——— = = e ot

P
3
=
2
S
]
H

i

Liadadit 8




