
1                 2214926 USE OF PROPANE/WATER FRACTIONATOR TO SUPPLY DRY
PROPANE DESCRIPTION OF THE INVENTION Very dry propane required in dewaxing
opera- tions such as for the washing of wax cakes on filters is obtained by
fractionating wet propane from a deas- phalted oil recovery unit of a
propane deasphalter in a propane-water fractionator.  The wet propane feed
to the propane-water  fractionator  furnishes  the heat needed to run the
fractionator. BACKGROUND OF THE INVENTION In a propane dewaxing unit,
liquid propane streams employed for certain applications, such as for
washing the wax cake on filters must be very dry.  Any water in the propane
would separate out as ice or pro- pane hydrate at the low temperature
employed in the filtration steps.  These ice or propane hydrate solids plug
or add significantly to the pressure drop through the equipment. In
dewaxing plants employing propane as a solvent, the propane is segregated
into two streams, a wet stream and a dry stream.  Any wet propane bled into
a dry circuit as make-up solvent  is usually sent 



through an adsorbent bed such as calcium chloride to remove the water.
Such beds are disadvantageous since they require periodic replacement and
further, any chlorides entrained with the propane can possibly cause
chloride corrosion in the equipment handling wet pro- pane.  Further,
adsorbent beds may not reduce the water content of the propane to a
sufficiently low level. Alternatively, wet propane can be blended into dry
-2- propane with an antifreeze added.  The typical anti- freeze used is
methanol.  The use of such antifreeze additives, however, adds extra
operating costs. Dry propane can be secured through distilla- tion.
However, this is not advantageous since distil- lation consumes energy,
e.g. steam or separate furnace to supply heat to the reboiler of the drying
column, and also requires additional equipment such as water cooling
equipment to condense the water in the over- head. U. S. Patent No.
2,672,034 is directed to dehydration of liquefied petroleum gas,
particularly 



propane and butane, by a process involving distillation and flashing.  A
water-hydrocarbon stream is distilled to form an overhead fraction
containing substantially all the water. This overhead fraction is condensed
to form a hydrocarbon phase and a water phase.  The water phase is
separated and the hydrocarbon stream is sub- jected to simple flashing to
remove additional quanti- ties of water. The distillation tower appears to
be heated conventionally. The flashing drums operate on the basis of
reducing the pressure, yielding a liquid hydrocarbon phase and a gas phase
(water). U. S. Patent No. 3,083,147 describes dehydra- tion  of propane  by
distillation  and  side  stream recovery. Hydrocarbon feed, such as natural
gasoline, is introduced into a tower.  vapors which pass overhead are
condensed and condensate is passed to a reflux accumulator from which are
withdrawn a water layer (to discard) and a light hydrocarbon layer.  Part
of the hydrocarbon layer is passed back to the tower to serve as reflux,
while the remainder goes to storage. The reboiler is powered by tower
bottoms (i.e.,  the'depro-    



-3- panized feed).  Alternatively, all of the hydrocarbon layer from the
reflux accumulator can be passed to the top of the tower to serve as
reflux, with the fraction being sent to storage being the liquid overflow
from the top plate of the tower; this recovered fraction being of even
lower water content than the fraction recovered  directly  from  the
reflux  accumulator. Finally, if the hydrocarbon layer from the reflux con-
denser  is cooled and sent to a hydrocarbon/water separator before being
sent to the tower as reflux, the recovered overflow stream is of yet still
lower water content. U. S. Patent No. 3,3l8,803 describes a distil- lation
drying process involving feeding a wet hydrocar- bon feed into a
fractionator column, recovering a vapor overhead stream, introducing a
liquid water stream into contact with the overhead vapor stream, condensing
the resulting mixture, permitting the mixture to separate into a liquid wet
feed phase and a liquid water phase, recycling the liquid wet feed phase to
the fractionator as reflux, recycling part of the liquid water phase into
contact with the vapor overheads, withdrawing liquid water from the
separator vessel and recovering 



liquid dry stream from the bottom of the fractionator tower.  Practice of
this process sequence prevents the suspension of water microdroplets in the
hydrocarbon phase. U. S. Patent No. 3,622,494 describes spray- ing cold
make-up propane into the vapor space of dewax- ing chillers. This make-up
propane is taken from the propane storage drum and/or the dewaxed oil
recovery high pressure flash drum overhead.    U. S. Patent No. 4,162,272
describes the production of dry liquid propane substantially free from HF
and organic fluorides.  The propane is subject- ed to a drying operation
involving a distillation-dry- ing operation in which an Overhead of sodium
fluoride in water is recovered and disposed of as desired, while bottoms
from the distillation are recovered as dry propane.  The distillation tower
is heated, either by a heater or a reboiler. None of these references
teach, suggest or imply that dry propane can be obtained by fractionating
wet propane from a deasphalted oil recovery unit of a 



propane deasphalter in a propane-water  fractionator wherein the wet
propane feed to the propane-water frac- tionator furnishes the heat needed
to run the frac- tionator. DESCRIPTION OF THE FIGURE Figure 1 is a
schematic of the process of the present invention utilizing water wet
propane from a deasphalter as both feed and heat source to produce dry
propane. PRESENT INVENTION The present invention  provides a process for
providing  dry  propane  for  use  in  low  temperature applications  in
dewaxing  operations  which  process consists of fractionating in a
water/propane fractionator wet propane from a deasphalted oil recovery unit
of a propane deasphalter which wet propane has a water content of 2000 mole
ppm or less and is at a pressure above that maintained in the water/
propane fractionator, where the fractionator operates at a temperature in
the range of from [err] to [err] [err], wherein the entire    5 



heat to operate the fractionator is supplied by a portion of the hot, wet
propane from the deasphalter, and which hot, wet propane is at a
temperature above the temperature in the fractionator, and wherein the dry
propane is recovered as a product stream directly from the fractionator.
The preferred process is described hereafter. It has been discovered that
the hot, either condensed or uncondensed, propane from a deasphalted oil
recovery unit can be used as a heat source for a drying tower to supply dry
propane solvent for use in a propane dewaxing operation. The hot, wet
propane serves as both the feed to the drying tower and the heat source for
running the drying tower.  This is particularly advantageous since in those
instances where the propane is taken as a vapor it must be con- densed in
the normal  course of operation. Therefore, the heat  it  supplies to the
reboiler and to  the cooling water needed to condense the drier overhead is
equal to the heat which would have to be rejected from  the  wet  propane
if  no  propane  drying  were integrated into the circuit. Thus, the
utilities for the propane drier do not constitute an increase in the
overall utility consumption for the two units. 



The wet propane stream from the deasphalted oil recovery unit of a
deasphalting plant is the propane stream of choice for use  in the present
process since this stream has a water content of 2000 mole ppm or less,
which is soluble in the oil-feed/ propane treater tower and which would be
vaporized in the high pressure flash tower of the DAO recovery section.
Selection of the proper wet propane stream is critical. It is well known
that propane and water will vaporize and separate from a water-lean propane
-6- liquid.  However,  the desired separation can only be achieved if the
water content of the feed is below the limit at which a separate liquid
phase would form at the conditions prevailing  in. the fractionator.   For
operating conditions in accordance with the process of the invention this
limit is 2,000 mole ppm of water in the propane feed stream.  The wet
propane stream from the deasphalted oil high pressure.flash tower of the
deasphalted unit is normally below this limit, and is thus a satisfactory
feed stream, because at two loca- 



tions in the deasphalter water is removed in such. a way as to lower the
water content in the DAO circuit: in the propane solvent accumulator
(surge) drum any excess liquid water above the solubility limit at moderate
temperature separates out and is drained from the propane stream going to
the treater tower;   and, in the treater tower, any remaining free water
coming in with the residuum feed will drop out and leave with the asphalt
phase and not be present in the DAO over-. heads.  Oil in the DAO solution
phase coming out of the top of the treater tower would tend to reject free
water from the predominantly propane phase. This wet propane stream is both
the feed stream and heat source for the wet propane fractiona- tor which
constitutes the present invention. The wet propane stream from the
deasphalted oil recovery unit is fed to a water/propane fractiona- tor.
There its heat is used to reboil and strip water from the propane.  The
feed stream can be either all vapor or a warm propane liquid condensed at a
higher pressure than that at which the fractionator operates.    



-7- Note in Table I that the wet propane feed is hot  liquid,  as  obtained
from  a  high  pressure separator. Streams 4, 4B and 4D could also be
vapors. The actual condensation temperature or condensing temperature in
the reboiler should be above the drier tower temperature. A computer
simulation was run in which a warm propane liquid condensed at a higher
pressure than the fractionator operates at was considered the feed and heat
source.  Redlich Kwong coefficients were employed to represent the
propane/water equilibrium. The results from the computer simulation are
presented in Table I. Dry propane containing only about 5 wt. ppm water  is
readily  produced  using  5  stages  and  a reboiler.  The 5 wt. ppm water
level is that needed to avoid precipitation of ice or propane hydrate at
the [err] operating temperature encountered in the dry propane circuit of a
propane dewaxing unit. Table I indicates that the fractionator operates
isothermally. The fractionator can be con- trolled by careful regulation of
the heat input to the reboiler via the measured flow ratio of overheads/ 



feed, bottoms/feed or even overheads/bottoms.   Most effective control,
however, is achieved by careful manipulation of the flow ratio of
overheads/feed. The fractionator should be operable at a gauge pressure
between 200 psig (1.379 kPa) to 500 psig (3.448 kPa).  The operating
temperature is in the    -7a- range of from 100 to [err] (37.8 to [err])
which is typically at the boiling point of propane or more typically that
of the solvent propane mixture normally used, which often contains small
amounts of ethane and butane contaminants. The wet feed can be used to
reboil the fractionator simply because its dew and bubble point
temperatures will always be higher than those of the solvent in the tower.
This is so because the feed stream must be at a higher pressure simply to
get into the tower. 05079101.HAS/mp   



[err]    [err] 4J    -10- [err]    [err]    -12- DESCRIPTION OF THE FIGURES
Figure 1 is a schematic showing the wet propane stream coming from a
deasphalted oil recovery unit, a water-propane fractionator, and the dry
propane 



which can be used, for example, as wax cake wash solvent in a dewaxing
operation. Standard pieces of equipment, such as pumps, valves, meters,
etc. have been omitted for the sake of clarity.  Location and function of
these various units is within the skill of the practitioner for sizing,
placement and operation. In figure 1 deasphalted oil and propane from the
deasphalting unit treater tower is passed via line (1) to a separator (2)
wherein the DAO and propane are split into a DAO stream, recovered via line
(3), and a wet propane stream, recovered via line (4). Normally this wet
propane is condensed at high pressure, cooled and passed straight back to
the deasphalter treater via booster pump facilities.  In the present
invention a portion of the wet propane is fed to a water-propane
fractionator (5) via line (4A).  The wet propane stream contains a
significant quantity of heat and this heat is employed as the sole source
of the energy required to power the fractionator.  Wet propane via line
(4B) is fed to heat exchanger  (6) wherein it is used to reboil propane
drawn from unit (5) via line (7).  The reboiled propane from heat exchanger
(6) is fed back to the fractionator (5) via line (8).  This hot propane 



provides     heat in the fractionator which strips the water from the wet
propane, resulting in the production of a dry propane stream, recovered via
line (9).  A wet propane stream, recovered via line (10), is sent to a    -
13 - lower pressure wet propane condenser associated with a propane
dewaxing unit.  The wet propane used to provide heat in heat exchanger (6)
is fed via line (4C) to combine with line  (4D) into line  (11) which is
the combined wet propane sent to a wet propane condenser or subcooler
associated with the deasphalter.  The propane recovered via line (9) can be
chilled and used as batch chiller make-up propane in propane dewaxing
operations or as solvent to wash wax cakes deposited on filters. Note in
Figure 1 that a propane condenser is shown on line (4), in which case the
liquid in line (11) would be sent to a subcooler.  The invention would work
just as well if the condenser were placed on line (4A), in which case the
predominantly vapor stream in line 11 would be sent to a combined condenser
and sub- cooler. 



Those knowledgeable in the art will note that the flow of dry propane to
the dewaxer would lead to a deficiency of propane solvent at the
deasphalter.  Such a deficiency at the deasphalter can be avoided by
transferring  to  the  deasphalter  a  propane  flow amounting to the
propane flows in lines 9 and 10.    -14- NOTES Temperature expressed in
[err] is converted to equivalent [err] by subtracting 32 and then dividinq
by 1.8. Gauqe pressure in pounds per square inch qauge (psig) is converted
to equivalent kPa by multiplying by 6.895. Mass expressed in pounds (Lb) is
converted to equivalent kq by multiplying by 0.4536. Liquid volume in U.S.
gallon is converted to equivalent liter by multiplying by 3.785. Volume
expressed in cubic feet [err] is converted to equivalent liter by
multiplying by 2R.316. Dynamic viscosity in centipoise (cp) is converted to
equivalent Pa.s b, multiplying by 1 x [err].  



- 15 - CLAIMS 1.   A process for providing dry propane for use in low
temperature applications in dewaxing operations which process consists of
fractionating in a water/ propane fractionator wet propane from a
deasphalted oil recovery unit of a propane deasphalter which wet propane
has a water content of 2000 mole ppm or less and is at a pressure above
that maintained in the water/propane fractionator, wherein the fractionator
operates at a  temperature in the range of from [err] to [err]  wherein the
entire heat to operate the fractionator is supplied by a portion of the
hot, wet propane from the deasphalter, and which hot,  wet  propane  is  at
a  temperature  above  the temperature in the fractionator and wherein the
dry propane is recovered as a product stream directly from the
fractionator. 2.   The  process  of  claim  1  wherein  the conditions in
the water/propane fractionator,  which operates isothermally, are
controlled by manipulating the flow ratio of overheads to feed. 



3.   The process of claim 1 or claim 2 wherein the wet propane from the
deasphalted oil recovery unit is either in the condensed liquid or vapor
state. 4.   A process as in any one of claims 1 to 3 substantially as
described. 05079101.HAS/mp    - 16 - 5.   A process for providing dry
propane for use in low temperature applications in dewaxing operations
.substantially as described with reference to Figure 1 of the accompanying
drawings. 05079101.HAS/mp    


