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and at 1 atm. and 25° it follows that Krecweis 21 M1
This value is in agreement with Bray and Hershey?®
and Badoz-Lambling® but is higher than the values
reported by other investigators. Similar analysis for
the Fe(NO;);—HNO; solutions using a value of 50 for
Apenoge vields a Krenoge: of 5.7 M~!, which is in
reasonable agreement with the results of Sykes® but
again higher than the value reported by some other in-
vestigators.  Repeating these calculations at the
higher pressures we find that the formation constant
of FeCl*? decreases 20-fold from 21 to 0.4 M ! in
going from 15 to 30,000 p.s.i., whereas the formation
constant of FeNO;*? decreases only from 5.7 to 4.6
M~'in going from 15 to 70,000 p.s.i.

One might expect that the effect of pressure on ion-
pair formation should be less than upon true complex
ion formation inasmuch as the former requires fewer
alterations in solvation and, hence, does not entail
large volume changes. Such being the case, the pres-
ent results suggest that FeCl*? is a complex ion, but
that FeNO;*? is an ion pair, that is to say, the compo-
sition of the innermost hydration spheres of the partici-
pants is unchanged.
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The reaction of neutron-irradiated uranium mono-
carbide with water at 80° is markedly different from
that of unirradiated uranium monocarbide.? After
irradiation to 6000 and 16,000 Mwatt-days/metric ton
of total uranium (0.6 and 1.6 atom 9}, burnup), uranium
monocarbide specimens were nearly inert to water at
80 and 100°. In contrast, 4-g. specimens of unir-
radiated monocarbide reacted completely with 80°
water within 3 hr. Hydrolysis of specimens that had been
irradiated to the relatively low level of 600 Mwatt-days/
metric ton of total uranium (0.06 atom 9% U burnup)
yielded 96 ml. (STP) of gas per g. of carbide, consisting
of 67 volume 9, methane, 289, hydrogen, and small
quantities of higher hydrocarbons (Table I). In con-
trast, the gaseous products from the hydrolysis of un-

(1) Research performed under the auspices of the U. S. Atomic Energy
+ Commission.
72) M. J. Bradley and L. M, Terris, 7norg. Chem., 1, 683 (1962).
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TABLE I

ErrFecT 0¥ NEUTRON-IRRADIATION LEVEL ON THE HYDROLYSIS
OF URANIUM MONOCARBIDE AT 80°
Specimen burnup, 0 02 600 6000
Mwatt-days/metric

ton of uranium
Vol. of gas evolved, 90.4 89.7 96.2

16,000

No reaction

ml./g. at STP in 24-hr.
tests
Gaseous products,
vol. %

Hydrogen 8.9 8.5 28

Methane 88 88 67

Ethane 1.88 2.33 3.01

Propane 0.44 0.43 0.52

Butaue 0.23 0.20 0.34

Ci—Cs alkanes 0.09 e 0.10

Alkenes 0.20 0.08 0.48

Alkynes . 0.01 0.08

Unidentified 0.01 0.09 0.26
Carbon in gas, 98 97 86

% of total
Reaction time, hr. 3 3 >6

¢ Specimen heated for 3 weeks at 800° in a niobium capsule.

irradiated specimens from the same batch of carbide
as the irradiated specimens contained much more
methane (88 volume 9,) and less hydrogen (99,).2
Only 869, of the original carbide carbon was found
in the gaseous products from the slightly irradiated
specimen, vs. essentially all of the carbon from the un-
irradiated specimens. In both cases the nonvolatile
hydrolysis residue dissolved completely in 6 N HCI
yielding a solution of tetravalent uranium (and fission
products, if irradiated). Heating unirradiated spec-
imens in a niobium capsule for 3 weeks (the length of
the irradiation period) at 800° (the approximate tem-
perature of the carbide during irradiation) had no effect
on the hydrolysis behavior, indicating that the effect
observed with the irradiated specimens was not ther-
mally induced.
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In a recent paper? we presented evidence that alkyla-
tion of pentaborane-9, B;H,, with olefins and alkyl
halides in the presence of aluminum chloride is a general
reaction of Bs;Hy and leads to substitution on the apex
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