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MECHANISM OF UREA ADDUCT FORMATION

K. P. SHARMA, N. N, SINGH* anp K. A, KINI
Central Fuel Research lanstitute, Dhanbad, Bihar

ABSTRACT

The energy of activation required for penetration of —-CH,-group into urea lattce has
been caicwated by the Lennard-Jones potential energy expression method, and compared with the
experimental value for the same by urea adduct experiments using dodecane at 45° and 60° C,
1hore bas becn a fair agievmoent between the two values.

UCH research his already been done' on the wurea adducts. It has been postulited that separation

mechanism of separation of straight (hain hydro- by urea adduct formation takes place by a process

carbors frocm brandh clain ones by tue formation of  of penetration of the urea crystids by tle hydrocarbon

chains, Support has been drawn for this condlusion

* Present address : Department of Chemistry, from x-ray studies® of urea adducts formed from
Science Cullege, Patna, hydrocarbons of different chain lengths,
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Urea crystal possssses a hexagonal lattice channel®,
It is possible t> think of a sieve action, »-parafiin
molecules being able to pass torough . this structure,
but not those of isc-paraffins, Pofential energy, and
energy of activation calculatons for the penefration
of xenon into heaagonal lattice channels of bersl were
made by one of the authors and collaborztorsé, Values
for energies of eactivation of the magnitvde of 149
kcal/mole were obtained using the Lenerd-Jones
potential energ; expression methods. Jt was thought
that similar calculations might give a clve to the
mechanism by wh'ch n-paraffins enter into the crystal
lattice » of urea, The potentiel energy expression,
using which the values mentioned in Table I, were
obtained for potential energy at different values of
ring radii, iS given below ;
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where ¢ = total interaction energy, m = mass of the
electron, ¢ = velocity of I'ght, y. = magnetic suscepti-
bility of carbon at>m, ., = magnetic susceptibility
of ~CH,~ group, a. = polarisability of carbon ztom,
a.,, = polarisabil.ty of ~CH,- group and r, = equili-
brium radius of urea lattice channel. The numeric?]
values used for the paremeters® in the equztion are ;

Lo, = 18°8 x 10730¢cm?,

Gy, = 1'83 x 10-*4¢m?

z. = 12-3 x 107%°¢cm?, and

a. = 0-96 x 10”?401’113

r.=1/2 equlibrium separation

group + radius of oxygen atom

= 20414
= 3-4 A.

O f = CH-;""

TasLE I
Potenrial energy values for interaction betwzen —CH,—
and wurea lattice channels of different valii
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From the diagram showing the potentel onergy
va. Tathus (Fig. 1), 8 value of 3-3 A for de cquilibrium
channel (viz., the crit'eal ring sse for which the
potentizl cneryy 1S zero) was  oblained,  Subse-
quently, the potentiol energy of the spstem when o
-CH,= group  sppioscbes the wien lultice channel
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along 2 line perpendicular to it, and passes through
ils centre, was calculated. The results are given in
Fig. 2. From tbis, the energy of activation required
for penetration {by —CH,- group) of urea crystal
of the above-mentioned ejuilibrium ring radius was
found to be 0-15 keal/miole.
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An experimental value was calculated for the same
parameter from the urer adduct coxoeriments, The
vatues were calculated as Tollows

The separation of n-paraffins by intereaction with
urgd af 60 C followed by cooling to recom lempg-
rature was found 1o obey finst-order Ninetics (Table 1),
The envrgy of activation cafeulated for w-dodecane
was 8:'01 healmole, Henee the salue per -CH -
wot ks out o 0067 keal 'mole,

The nevr agreement tor the enerpy of activation by
theory and experiment shows that the  awchanismy
underlying urea  adduct formation with  a-paraftins
is one of penctrution of urea Littice by the molecules
in question,



T 4 ! o Currens
SG0 Pranunity in Wilt Disease of Cotton | o
TasrLe 11 —
Utea adduct fermation with wac and dodecane 1. Zimmerschied, W, J., Dinet-Stent, R, A., Weit-
Weipht  Weight of Weight  First Energy kamp, A,' W ani,;MH?Chne:’g R. F'z’ fndusti ial
of urea paraffin or of order of {?Hd Engineering -renmrry, 50, 42, 1310.
O in8dcc dodecane n-paraffin rate activation 2. Bailey, W. M. A,, 1hid., 1951, 43, 2125.
. of in CCly  recovered constant (A E) 3. Kitaigorodskii, A, 1., Organic Chemical Crystallo-
? CH.OH g after s, 10~% k.cal/ graphy, Heywood 2nd Co., Ltd., Consultants
et g adduct  sec-!  mole Bureau, N.Y., 1961.
formation 4, Kini, K. A.,, Manser, R, M. and Joy, A. S., J.
g _ Phys, Chem,, 1968, 72, 2127,
Wax 5. Lennard-Jones, J. E,, Proc. of thz Paysical Soc.,
60 43 16-3100cc 119 3634 | o ¢ 1931, 43, 461,
45 36 16-3/100 cc 8§-5 2049 | © 77 6. Avgul, N. N,, Kiselev, A, V. and Lygina, I. A,
r-Dode- Izvestiva Akademi Nauk, Otdelinite Khimiches-
cane kikh Nauk, 1961, No. 8, 1335,
M JHse L7090} oo o Kimon G L ad Lk W, Tom of o

Faraday Soc,, 1955, 51, 287.

PREMUNITY IN WILT DISEASE OF COTTON*

V. MURUGANANDHAM aND R, KALYANASUNDARAM
University Botany Laboratory, University of Madras, Madras 600 005 ({ndia)

ABSTRACT

Pre-inoculation of cotton plants (G. arboreym var. indicum L.) with a low level of a viru-
lent strain of the pathcgen Fusarium vasinfectum Atk, protects thess plants against a subsequent
inoculation of a high level of the same virulent strain,

INTRODUCTION

URING an attempt to verify the phenomenon of
cross-protection in Fusgrium wilt of the Indian
cotton, i.e., Gossypium arboreum var, indicum L. (cultivar
Karunganni 7) using an avirulent American strain and
a virulent Indian strain of the patbogen, an unusual
phenomenon was noticed. No protection was observed
1in the experimental plants, which were pre-inoculated
with the avirulent strain followed by a challenge inocu-
lation of the virulent strain, On the contrary, in one
of the treatments where the virulent strain itself was
used for pre-inoculation, the plants were protected
against a subsequent challenge inoculation, As this
was considered a very interesting phenomenon, further
work was done to confirm this and these results afe
presented here,

EXPERIMENTAL

An Indian strain (designated 12) virulent on G. arbo-
reum var, indicum L, and an avirulent American strain
(Al) were the pathogens used!, Microconidial suspen-
sions of the fungi prepared from twelve day old cultures

* Menmwoir No, 269 from the Centre for Advanced
Study in Botany, University of Madras,

on potato dextrose agar (PDA) were used for soil
inoculation, Plants were raised from seeds in sterilized
earthenware pots (I10cm x 5cm) containing sterilized
soil with the desired level of conidia per gram of soil.
This is referred to as pre-inoculation. For chalienge
inoculation, the optimum level of conidia per gram of
soil was added and mixed w.th steril'zed soil prepared
in fresh batches of sterilized earthenware pots. Plants
from the pre-inoculated pois were removed and frans-
planted carefuily to these pots after the roots were
thoroughly washed with sterilized water, taking care
not to injure the roots (Trcatment 1), Plants raised
in sferil.zed soil without pre-inoculation and trans-
planted to pots containing the challenge inoculation
formed the control (Treatment 2), Treatment 3
consisted of plants raised in pre-inoculated soils and
transferred to sterilized soil without the challenge
inoculation. Treatment 4 represented the conventional
pathogenicity trial done in this laboratory?®, namely,
plants raised in sterilized soil receiving the optimum
level of the ino¢ulum without any further disturbance
by way of transplantation,

A series of preliminary experiments confirmed that
an inoculum level of 5,000 conidia per gram of soil
for pre-inoculation and transplantation after 8-10



