Lawrence Berkeley National Laboratory
Recent Work

Title
THE FIRST DISSOCIATION OF SULFURIC ACID

Permalink
https://escholarship.org/uc/item/1kg418bm|

Authors

Redlich, O.
Gargrave, W.E.

Publication Date
1968-02-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/1kq418bm
https://escholarship.org
http://www.cdlib.org/

UCRL~18070

Cy2

“University of California

Ernest O. Lawrence
Radiation Laboratory

THE FIRST DISSOCIATION OF SULFURIC ACID
. Qs Redlich and W, E, Gargrave
February 1968

TWO-WEEK LOAN COPY

This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

Berkeley, California

2> Jo
Ol =y TIO}7



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
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reflect those of the United States Government or any agency thereof or the Regents of the
University of California. o



Submitted to Journal of Physical Chemistry . - UCRL-18070
- B Preprint

" UNIVERSITY OF CALIFORNIA .-
. Lavrence Radiation Laboratory
‘Berkeley, California

AEC Contract W-ThO5-eng-48 -

' THE FIRST DISSOCIATION OF SULFURIC ACID

0. Redlich and W. E. Gargraﬁe ';

' February 1968



e ‘,~e o ~ UCRL-18070

'THE -FIRST" DISSOCIATION OF SULFURIC ACID
" 0. Redlich and W. E. Gargrave
Inorganic Materials Research Division,
Lawrence Radiation Laboratory; and

- Department of Chemical Engineering
University of California, Berkeley

February 1968

Some time,agol a kinetic study of the reaction

. o H SOh + H 02 =H SO5 + H O

~ led to the:cohciuSion that the undissociated mblecu;e Hésbueis the inﬁer~'
‘mediate beﬁween'an"instantaneoqs and a subsequent slow reacﬁioﬁ;u It7is
of course true that in a case of this t&pe the kinetic formaliem, eased‘
~on activittes, is the same for a trlmolecular reactlon of H E HSOl and
'HQO and for a bimolecular reaction of H soh and H202 ' But a cla331cal
bimolecuar reaction progress with a - specific reaction rate increasing _'
almost by lO5 for an increase of the sulfuric acid concentratlon from 5 to.
12.5 moles per liter appeared to be so interesting that some further |
experimental support was considered desirable.

The results are shown in Figure 1. The logarithms of the initial
reaction with 1 mole Héoe per liter at 25.0°C as found now are compared

with the résults of Monger and Redlich. The slope of the logarithn

(1) J. M. Monger and O. Redlich, J. Phys. Chem. 60, 797 (1956).
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of the activity of sulfnrlc adid2 and the slope of the aeidity fnnction3 )
-H are also shown. The kinetic results (logarlthmic slope value O. 6&)
are in reasonable agreement with the lepe 0.7T1 of the a01t1v1ty. The
ac1d1ty function with a s10pe 0.52 between c. 5 and 12 5 fits the data
Aless well. More recent data2+ for H_ (slope 0. 58 between ¢ = 9 and 1255)
would flt in-the smaller range about as well as the activ1ty.

Measurements obtained in heavy solutions (D/(H+D) = 0.86) dovnot show
any deviation fron the light solutions. This result supports the 8 ssump-
tion that the hydrogen ion is not rate controlllng."

Naturally one may call the varlation of,the 1n1tial_rate by a factor

10°

2 solvent effect.‘ But it'appears to be preferable to ayoid this termnw'
in an example which can be explained by a slmple‘and peffectly reasonable
model and to reserve the term "solvent effect” to covef those cases for‘
Whlch it has been 1nvented, namely, where no simple model is appllcable._'f

.'The measurement_of reaction rates may be useful as the third method_.
of investigating the molecnlhr state of,strong electrolytes, in addition |
to Reman.intensities and nuclear magnetic ;esonanoe.;' |
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Fig, 1 Acidity function Ho and 1égarithms'6f the activity

aHQSOh and the initial reaction rate (4 1,50, Monger

and Redlich; O H,50, and < D50, present work).
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