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The following gr-du.te rtudents have been emplcyed on
the projlect invectig: ting the phases indic.ted.

Jumee Lee Hockemsmith, "The Dielectric Const:nt :nd
81t Effects upgn the Acid Hydrolysis of Methyl Propionate.”
This vork resul%ed in Techric:.l Report No. 2, dsted October 25,
19562, -.rd 1ir a publicuticn in Anulytica Chimica Acta 9, 101
(1953). Mr. Hockersmith received his M. 8. Degree from the
Uriversity f Ark-.reus ir Febru.ury 1952. His thesis for
the degree waus t.ken from wcrk dore orn the project.

J. M. Cothron, "The Acid Hydrolysis of F“hyl Acetate
in Acetcre-Wuater Mixtures. Mr. Cothron resigned his
assictuntship on the project wfter only onre semester.

Mr. P. Msdhav:nr Nauir, "The Dielectric Const-nt Effect
upor the Acid Hyd 0lysis of Ethyl Acetate." This work was
presented in Techric:l Report No. 3 of Octobher 28, 1952 =und

ir. 4&n-iytica Chemica Acta 5, 111 (1853).

feth

MK». N1~ 18 continruing work orn substituted esters. A
technicul report on this work to d:.te i1s ernclosed.

Mr. N:.i»'g work willl be used :s : dissevtution in partial
fulfillment for the dcgree of Doctcr of Philosophy :it the
Urniversity of Awk-ns:s.

Mr, Nuvin P. Shah, "The Dielectric Corstant and Sult
Effects upor the Acld Hydrolysis of Ethyl Form:.te." Techrnical
Report No. 4, dated November 25, 1972 wes tukon from this
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work which will be presented in the necr future, perhups to
the Jourrn:l of the é&meric:n Chemic:l Czcisty Zuv consider:tion
for public-.tior. M». Shgh ie working towurd the Ph. D. Degree.
M»., John E. Quirlen, "The Dielectic Ccrnstunt Effect
upen the Alkaline Hydrclysis of Methy! TProplcon: te.¥% From
this wo~k Techrlc:l Report No. 6, d:ted Ncvember 10, 1953
w:.8 written. The wo=k will be used ir partirl fulfillment
of the requirements for the Muster of Science degree ut
the Urivercity of &vk:ns=zs in June, 1954. It is planned
to present the work for publication, purhups to the Journsal
of the Americ:r Chemicul Soclety. - o
Ir gddition to the gr-du.te ussistants mentioned abeve,
the author has spent much time or the contruct. He is joint
suthor of Techrnicul Reports Numbers 2, 3, 4, :nrd 6 mentioned
zbeve -.nd h;s slone authored Techricnl Reports Numbers 1
und 5. He hse wlso published the followinrg p-npere for which
the controct with the Office of Nuv:l Resesrch is given
credit.
1. Corncerning Edmonds :.nd Birav-.um's Equation
for the Equilibrium Const.nt for the
Form:.tior of . Colored Complex," J. Am. Chem.
Soc., 74, 1340 (1952).
2. Coulomb!s Law und the Qu:ntitative Inrnter-
pret-tion of Re:rctict Rutes," J. Chem.
Educ., 29, 337, 1952.
3. Coulomb's Law and the Qu:ntitative ~
Interpretstion of Re.ction Rutes, II,"
J, Chem, Educ., 30, 351 (1953).
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Paper ITT in the Coulomb's Luw Seriers his becn prsgented
for cornsiderstion for publitci.ticrn.

The stsated purpose of the work when the ccntrict w:s
grunted w's to check, using dat: or beth uc!d :-nd :lk-line
hydrolysi: of esters, ex!sting equ:tions for the dielectric
ecrnet:nt nnd lornic strerngth effects upor the rutes of ion-
dipolar molecule re:ction rutes.

Equ:tione {y L.idler :nd Eyring (Ann. Néngovk Acad.
Sci., 33, 299 (1940)) &nd by Amis -nd Juffe (J. Chem. Phys.,
10, 598 (1942)) agree ir their predictions with respect to
the dlelect—ic constunt and lonric strength effects upon
re:.ctions between positive ions und dipol:r moleculesc.

The equations muke opposite predictions with respect to these
effects for re:wctions betweer negutive ions znd dipolzr mole—
cules.

The results of the experimentul duats cn esters tirken
under this cortract confirm the directions of the dielectric
ccnstrnt effects n: predicted by the &mic-Jsffe equation.

- The ioric strength effect proved to be a c:talytic ruther
than ar ion-—-gtmosphere effect.

More import: nt, simpler equutions huve been derived
for the effect of dielectric constunt upon rntes of reczctions
between vurious churge types of chemlicel reactants using the
Coulemb's 1luw :.pproach. The resulting equ:tion in the cuse
of resctions between ions :nd 1.ns 18 identic:1 with thet
derived by Sc:.tch:rd using the Ch-istiansen intormedi: te
complex appro.ch. The equ:ution for the ion-dipol:» molecule

reaction type ugrees in the prediction of the directions of
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the effect with the Amis-~Jaffe equwution but the new equation
is simpler to derive und upply und gives i« strauight line
dependence uf the logurithm of the =pecific rute conatunt
upon the reciproc:l of the dielectric constunt.
The deriv. tion snd verific . tion of the equations were
presented in the two papers by Amis published in the J.
Chem. Educ. w«rd ir the puper now being considered for publi-
cution. The two published pupe~s have received wide notice
:nd reprints of these pupers huve boen requested by scientlsts
in the lesding lsbor:utories und universities of this ccuntry
and by scierntists in Engl:rnd, Ireland, Wualc., It-.ly, Jugoslavia,
Germanry, J.pan, Inrdi., Australia, &nd other forcign l:nds.
To summarize, the princip:l cortributicne sf the
contract hne beer to:
A. Support wcrthy, capuble gr:-duute studente in thelr
efforvs to secure udv.nrced degrees.
B. Support fundumecntul resewrch which the uriversity
was unuble to support udequutely.

C. M:ke pogelhle ths chocking of the prediciions ol

) 3]

existing equutions concerning the dielectric
constant und s:lt effects upon ion-dipolar
molecule reuction r:.tes as exemplified by both the
actid :nd slkaline hydrolysis of esters.

D. Muke possible u new upproach to the dielectric
constunt effects uponrn the rutes of renction between
various churge types of rewctunts.

The author wishes to expreses his deep gratitude to the

Office of N:v:.l Reseurch for 1tes support of hi: research

O Ak SR WA S W S 8 4 8 Vet ¥ AT 8 s o

i e 16

- o b xR e s



B
progrom under Contrict Nonr-03700. He nlso wishes to commend
the Office of N:.v:1 Resegrch for the freedom of -ction and

of choice which the -uthor experionced urder th!s contract
snd for the democr.tic wey in which the contruct was

adminictered. It 18 with deep regret thnt the suthor sees
the contract terdirated.
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