iAmong meny sophisticated separation technigues of practical
interest in petreleum and petrochemical industries, adductive
cryetallization is gradually g~ining importance in recent years,

a particular component

In general, this consists of entrappi

{from a mixture of hydrocarbong within a crystalline solid phase

constituted by a speecific material added to the system. Urea is

one among these adductive agents and is capable of crystallizing
out into a complex with n—paréffins, as well as with many other
sbraight chain-tyTpe compounds. Hence urea adduction technique
hes mede ‘it nossible to separate n-paraffins from a mixture of

n- and iso-praffins and thus offers a process to attain very low
nour points For lubricating and transformer oils and also %o
obtain high quality jet fuels, special dry-cleaning solvents, etc.
But as many of process details ave not available in published
literature and also, since the kinetic a@aectswof the nroblem
have not yet been studied to a fuller extent, the present investi-
gation on urea adduction is undertaken with the folluwing objects
in view :

i) to study the effect of proeess variables on adduct

formation with a) aqueous urea sclution ang b) solid

urea

ii} to deduce a suitable kinetic mechanism for complex
{formation with solid urea

iii) to apply liquid-fluidization technique in urea

dewaxing.



A chapter-wise abstract of the thesis is presented below,

Chapter 1 Introduction and Literature Survey.
Chapter 2 Preliminary Investigations

i) Characteristics of reactants and various solvents used

a) Vax source : Pressable wax distillate of boiling range,
280-435°C, obtained from crude oil of Nahorkatiya, Assam (India),
is used, Its pour point is 42,0°C, resin content 4,2% by

weight and adductable wax content 39,33% by weight,

b) Urea : Prills of urea having shane Tactor 0.92 to 0,95
.
are used, Its purity is found to be 98.5% by weight. Urea
particles of different sizes ranging from ~7+8 to -16+22 B,5.5,

mesh are employed in various experiments,

¢) Methanel is used as an activator., Benzene, Toluene and
Naphtha (100-125?0} are the three solvents chosen for adduct
. e . ¢ s s
decomposing purpose in experiments on urea-dewaxing in fluidized

bed reactor.

ii) Determination of stoichiometric ratio (urea/wax) in the

adduct

It is experimentally found that the stoichiometric ratio
(uree/wax) in the adduct increases slightly in proportion with
the amount of wax reacted as can be noted from the results given

below



varte of wax reacted per 100 Hometric ratio
narts by weight of the same

present initially

Wax) by weight

8,04 : 3,166
20,10 3.167
40,15 3.171
60.16 3.176

Chapter 3 Adduct Formation with Agqueous Urea Solution

.

i) Effect of operating variables on induction neriod

a) Induction period sharply decreasecs,to start with, and

then gradually with the increasing stirrer speed,

definite amount of urea in agueous phase "in excess

S
Loy
o
a1
&

b
of its saturation velue corresponding to reaction temperature,

induction period for adduct formation becomes minimun,

¢) Induction neriod decreases linearly with the increase
in ipitial urea to wax vatio taken in the reactent-mixturec. On
g

tiie other hand, it shows an increasing trend_ith the decrease

in wax concentration in liguid nhase.

A

@) By seeding, induction neriod can be reduced eo&siuerably,
but not completely. Also, finer the seed material less is its

requirement for a desired denression in induction period,

e) Induction period is reduced to about one-third of its
value noted in the absence of activator at very small activator
s

(methanol) concentrations of the order of 0,015 pari by weight

pexr part of oil phase.
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ii) Hinetic asnects

comprieing of

Hueleation rate mech

£y

of nuclei agrees with the exnerimental data bolh in

the
d decey periods uptoAureawoenversion of the order

Aetivation cenergy in the decay neriod of

iii) General corrveletion on rate data

about ¢.042 nart

For methanol concentrations grester than

r

by weight per part of liquid phase, the fractional conversion of

/ . . . g 4 .
The expbnent kn ia obtained with the knowledge of verious

operating variables by

. 4. 5 =
K= s.ses x_ . x0cMEY g s 9005 e (dee )
: D E

n B0 il “uo ) pu’
-5 L o
. 1.88%,  4.165(7-308)/T

1

This correlation agrees with the major part of the experimental

date within an accuracy of ahout + 4%,



Urea Devaxing in Fluidiged Bed Xeactor

Sten

A, Adduct

i) (General aspects

a} During adduct formation chances of aggregation are found

to be very high with urea particles of size less than -12+14

mesh,

b) For the same zectivator concentration, the narticle porbsity
of aidduet obtained in fluidized bed experiments is found to he

less than that observed in bhatch exneriments.

the
Pluidized bed reactor data conforms withknuoleation rate
s

mechanism of the type branching and overlapsing of nuclei, as ha

been obszerved in batch experiments,

duet Decomnogition Sten

i) General aspects

Ldduct decomposition rates gre found to be very much
dependent upon the type of solvent used and decomposing
temperature, but are not influenced by the change in adduct

varticle size and norosity.
ii) Xinetic aspects

The rate data agree with the continuous-reaction model

for 1ct decomposition~reaction. Activation energy is found



to be equal to 32.6 kcals/gm.mole and heat of decomposition,
49,4 keals/gm.mole. The values rcmain the same irrespective
of the type of solvents used (aromatics and non-aromatics),
but the rate of decomposition varies depending upon their

'gsolvent—effect' on activity of wax in solution,

slicability on indusirial scale
.
the following advantages are Ffound to be feasible
by employing fluidization technique in urca-dewaxing :

a} Minimum transportation of solids
b) Ho need of filtration-equipment

c) TPossibility 6f continuous overation,



