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exits the rectifying section of the third separation section as a vapor and moves into the
stripping section of the second separation section. The second component exits the stripping
section of the second separation section as a liquid via a side draw, while the third component
exits the stripping section of the third separation section at the base of the column. A reboiler

is often used at the base of the column to supply vapor for the stripping section.

It is generally preferred that at least one, and more typically each of the separation
sections of the DWC may be a tray-type or packed section, however, other configurations or
internals are also contemplated. Depending on the type of feed, various absorbents may be

used, and particularly suitable materials include hydrocarbon and polar solvents.

With respect to the feed it is contemplated that particularly suitable feeds include
hydrocarbonaceous feeds that may comprise at least three (and even more) components with
distinct boiling points/ranges. For example, especially contemplated feeds include a first,
second, and third component, wherein first component comprises a C,-fraction, the second
component comprises a Cs-fraction and the third component comprises a Cq-fraction.
Alternatively, suitable feeds include numerous hydrocarbon mixtures of linear or branched

hydrocarbons between C, and Cg, and even higher.

In a preferred aspect of the inventive subject matter, the DVP cell is a commercially
available DVP cell (e.g., Foxboro DVP cell, or Instrumentation.com A Shelby Jones Co.),
which is filled with a reference liquid. Especially preferred reference liquids include those
having a vapor pressure that is substantially identical (i.e., no more than +20% difference) to
a predetermined vapor pressure of the liquid on the feed side at a location where the DVP cell
is disposed. Consequently, it is especially preferred that the reference liquid is a sample of the
desired tray composition. However, in alternative aspects, numerous reference fluids other
than the desired tray composition are also appropriate and include single and multi-
component liquids (which may or may not include hydrocarbons). Furthermore, the DVP cell
need not be limited to a particular configuration or manufacturer, so long as contemplated

DVP cells produce a signal that is proportional (linear, logarithmic, or otherwise) to a vapor

- pressure difference between a reference channel (in communication with the column) and a

reference fluid (in the DVP cell or DVP cell assembly). Thus, suitable DVP cells may further
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include a signal transducer that translates a pressure difference in an electronic output.
Exemplary contemplated DVP cells and DVP cell assemblies are described, for example, in
U.S. Pat. No. 6,279,401 to Karas, U.S. Pat. No. 6,272,928 to Kurtz, U.S. Pat. No. 4,766,769
to Nudd, U.S. Pat. No. 5,357,808 to Fung et al., U.S. Pat. No. 5,583,294 to Karas, U.S. Pat.
No. 5,656,782 to Powell, and U.S. Pat. No. 4,693,121 to Nudd, all of which are incorporated

by reference herein.

One or more DVP cells are inserted in the column (i.e., are in thermal communication
with the liquid or liquid components in the column on the feed side) and further coupled to
one end of a differential pressure transmitter. The other end of the transmitter is coupled
(typically directly connected) to the column at substantially the same level (i.e., no more than
one meter vertical difference) as the DVP cell. However, where appropriate, the other end of
the transmitter may also be coupled to the column at a level other than the level of the DVP
cell. The resulting difference in pressure due to the difference in levels may then be corrected

using computational models.

With respect to the position of the DVP cell it is contemplated that numerous
positions are suitable and a particular position is generally determined by the component that
is to be monitored at a particular location. For example, where undesired descent of a light
boiling point fraction needs to be detected or monitored, it is generally preferred that the DVP
cell is positioned on the feed side at a level below the point where the feed enters the column
on the feed side and above a lower end of the partition (e.g., 2 or 3 trays above the bottom of
the stripping section SF of the column on the feed side). Alternatively, the DVP cell may also
be positioned at a level that is identical or below the lower end of the partition. In such
configurations, substantially identical vapor pressure between the DVP cell and the tray in the
column where the DVP cell is disposed will typically signal a satisfactory tray composition. A
rise in tray vapor pressure relative to the reference liquid in the DVP cell signals an excessive
presence of lights, while a fall in tray vapor pressure relative to the reference liquid in the

DVP cell signals depletion of lights.

Such contemplated configurations are especially advantageous in a DWC, since itis a

common occutrence that the concentration of lights below the level where the feed enters the
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column can be relatively small (i.e., below 1%). Under such circumstances, known tray
temperature measurements are typically insensitive to the small concentration of lights. To
circumvent this problem, analyzers may be used. However, analyzers are expensive, tend to
be unreliable, and exhibit relatively long lag times, thereby rendering economically
reasonable control difficult, if not impossible. Moreover, even if there is a potentially suitable
control temperature in a DWC process, the configuration of the stripping section on the feed
side is typically such that a temperature probe would be in relatively close proximity to the
feed inlet where temperatures are known to fluctuate significantly with feed changes. Thus, it
should be particularly recognized that a DVP cell provides a means of reliably and
economically measuring compositions closer to the bottom of the partition, and even below it,

where composition control is most desirable.

In other examples, where it is desired that rise of a high boiling point fraction needs to
be monitored or controlled, contemplated DVP cells may be positioned on the feed side at a
level above a point where the feed enters the column on the feed side and below the upper
end of the partition. Alternatively, the DVP cell may also be pqsitioned at a level that is
identical or above the upper end of the partition. Still further it is contemplated that multiple
DVP cell may be positioned in the DWC on various levels of one or both sides and assist or
replace at least one temperature probe. Consequently, it is contemplated that a DVP may be
positioned on the feed side and/or the product side (typically opposite the feed side), and at a
level above and/or below the point where the feed enters the DWC. Thus, it should further be
particularly appreciated that contemplated DVP cells will have a significantly greater
sensitivity to composition changes in the tray than commonly used temperature controllers,
and it is consequently contemplated that the use of a DVP cell allows for fast response,

provides an accurate measurement in ternary or higher systems.

It is further contemplated that one or more of contemplated DVP cells are in
operational communication (e.g., electronic, hydraulic, and/or mechanic communication) with
a control element that receives a signal from the differential vapor pressure cell (or DVP cell
transducer), wherein the control element regulates a process parameter in the divided wall
column. Numerous control elements for DWC are well known in the art, and all of the known

control elements are considered suitable for use herein. However, particularly preferred
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control elements include the control panel (or software) from which the operation of the
DWC is controlled. Consequently, contemplated process parameters may vary considerably,
however, especially preferred process parameters include temperature (e.g., tray temperature),
product flow (e.g., first, second or third component), internal flow (e.g., reflux, internal reflux
to feed section, and/or internal reflux to product section), reboiler load, and condenser load.
In a particularly preferred aspect of the inventive subject matter, the control element regulates
the process parameter when about 0.02%(mol) to about 5%(mol) of the first component is

present at the location where the differential vapor pressure cell is positioned.

Thus, it should be recognized that DVP cells may be advantageously employed in
separation of at least ternary feeds (i.e., feeds with at least three components having distinct
boiling points/ranges). Moreover, it should be recognized that contemplated configurations
are particularly useful where the DVP cell monitors/detects the presence of a light component
on the feed side in a DWC at a level that is below the level of the feed, more typically
between the level of the feed and the bottom of the partition, and in some cases even below ‘
the bottom of the partition. Moreover, while it is generally preferred that DVP cells may be
employed as sensors for control of at least one process parameter, it should also be recognized

that contemplated DVP cells may be used to guide tower operation.

Consequently, a method of operating a plant comprises a step in which a divided wall
column is provided that includes a separation section on a feed side that receives a feed
comprising at least a first component, a second component, and a third component. In another
step, the feed is separated in the separation section on the feed side into a vapor that
comprises the first and the second component, and a liquid that comprises the second and the
third component, and in yet another step, a differential vapor pressure cell is coupled to the
divided wall column at a level below a point where the feed enters the column on the feed
side. In a still further step, a concentration of the first component is measured using the
differential vapor pressure cell. With respect to the DWC, the separation sections, the feed,

the DVP cell, the same considerations as described above apply.

Thus, specific embodiments and applications of improved distillation systems have

been disclosed. It should be apparent, however, to those skilled in the art that many more
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modifications besides those already described are possible without departing from the
inventive concepts herein. The inventive subject matter, therefore, is not to be restricted
except in the spirit of the appended claims. Moreover, in interpreting both the specification
and the claims, all terms should be intefpreted in the broadest possible manner consistent with
the context. In particular, the terms "comprises" and "comprising” should be interpreted as
referring to elements, components, or steps in a non-exclusive manner, indicating that the
referenced elements, components, or steps may be present, or utilized, or combined with other

elements, components, or steps that are not expressly referenced.
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CLAIMS

What is claimed is:
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A plant comprising:

a divided wall column that receives a feed comprising at least a first component, a

second component, and a third component;

wherein a separation section on a feed side of the divided wall column separates the
feed into a vapor that comprises the first and the second component, and a liquid

that comprises the second and the third component;

a differential vapor pressure cell at least partially disposed in the divided wall column
at a level below a point where the feed enters the column on the feed side, wherein
the differential vapor pressure cell measures a concentration of the first

component; and
a partition that separates the feed side from a side product side.

The plant according to claim 1 wherein the differential vapor pressure cell is
positioned on the feed side at a level below a point where the feed enters the

separation section on the feed side and above a lower end of the partition.

The plant according to claim 1 wherein the differential vapor pressure cell is

positioned at a level that is identical or below the lower end of the partition.

The plant according to claim 1 wherein the differential vapor pressure cell comprises a
reference substance that has a vapor pressure that is substantially identical to a
predetermined vapor pressure of the feed at a location where the differential vapor

pressure cell is disposed.

The plant according to claim 4 further comprising a control element that receives a
signal from the differential vapor pressure cell, wherein the control element regulates

a process parameter in the divided wall column.
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The plant according to claim 5 wherein the process parameter is at least one of

temperature, product flow, and internal flow.

The plant according to claim 5 wherein the control element regulates the process
parameter when about 0.02%(mol) to about 5%(mol) of the first component is present

at the location where the differential vapor pressure cell is positioned.
The plant according to claim 7 wherein the feed comprises a hydrocarbonaceous feed.

The plant according to claim 8 wherein the first component comprises a C4-fraction,
the second component comprises a Cs-fraction and the third component comprises a

Ce-fraction.

The plant according to claim 1 wherein the divided wall column further comprises a
second separation section and a third separation section, wherein the second
separation section receives the vapor that comprises the first and the second
component and wherein the third separation section receives the liquid that comprises

the second and the third component.
A method of operating a plant comprising:

providing a divided wall column with a partition and comprising a separation section
on a feed side that receives a feed comprising at least a first component, a second
component, and a third component, wherein the partition separates the feed side

from a side product side;

separating the feed in the separation section on the feed side into a vapor that
comprises the first and the second component, and a liquid that comprises the

second and the third component;

coupling a differential vapor pressure cell to the divided wall column at a level below

a point where the feed enters the divided wall column on the feed side; and

measuring a concentration of the first component using the differential vapor pressure

cell.

14
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13.

14.

15.

16.

17.

18.

19.

20.

The method according to claim 11 wherein the differential vapor pressure cell is
positioned on the feed side at a level below a point where the feed enters the column

on the feed side and above a lower end of the partition.

The method according to claim 11 wherein the differential vapor pressure cell is

positioned at a level that is identical or below the lower end of the partition.

The method according to claim 11 wherein the differential vapor pressure cell
comprises a reference substance that has a vapor pressure that is substantially identical
to a predetermined vapor pressure of the feed at a location where the differential vapor

pressure cell is disposed.

The method according to claim 14 further comprising a control element that receives a
signal from the differential vapor pressure cell, wherein the control element regulates

a process parameter in the divided wall column.
The method of claim 15 wherein the process parameter is temperature.

The method of claim 15 wherein the control element regulates the process parameter
when about 0.02%(mol) to about 5%(mol) of the first component is present at the

location where the differential vapor pressure cell is positioned.
The method of claim 17 wherein the feed comprises a hydrocarbonaceous feed.

The method of claim 18 wherein the first component comprises a C4-fraction, the
second component comprises a Cs-fraction and the third component comprises a Ce-

fraction.

The method of claim 11 wherein the divided wall column further comprises a second
separation section and a third separation section, wherein the second separation
section receives the vapor that comprises the first and the second component and
wherein the third separation section receives the liquid that comprises the second and

the third component.
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AMENDED CLAIMS
[received by the International Bureau on 13 May 2003 ( 13.05.03);
original claims 1 and 11 replaced by amended claims 1 and 11;
remaining claims unchanged (3 pages)]

What is claimed is:

1. A plant comprising:

a divided wall column that receives a feed comprising at least a first component, a

second component, and a third component;

wherein a separation section on a feed side of the divided wall column separates the
feed into a vapor that comprises the first and the second component, and a liquid

that comprises the second and the third component;

a differential vapor pressure cell at least partially disposed in the divided wall column
at a level below a point where the feed enters the column on the feed side, wherein
the differential vapor pressure cell measures a concentration of the first

component; and

a partition that separates in the divided wall column the feed side from a side product

side.

2. The plant according to claim 1 wherein the differential vapor pressure cell is
positioned on the feed side at a level below a point where the feed enters the

separation section on the feed side and above a lower end of the partition.

3. The plant according to claim 1 wherein the differential vapor pressure cell is

positioned at a level that is identical or below the lower end of the partition.

4, The plant according to claim 1 wherein the differential vapor pressure cell comprises
a reference substance that has a vapor pressure that is substantially identical to a
predetermined vapor pressure of the feed at a location where the differential vapor

pressure cell is disposed.

5. The plant according to claim 4 further comprising a control element that receives a
signal from the differential vapor pressure cell, wherein the control element regulates

a process parameter in the divided wall column.

6. The plant according to claim 5 wherein the process parameter is at least one of

" temperature, product flow, and internal flow.
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The plant according to claim 5 wherein the control element regulates the process
parameter when about 0.02%(mol) to about 5%(mol) of the first component is present

at the location where the differential vapor pressure cell is positioned.
The plant according to claim 7 wherein the feed comprises a hydrocarbonaceous feed.

The plant according to claim 8 wherein the first component comprises a C4-fraction,
the second component comprises a Cs-fraction and the third component comprises a

Ce-fraction.

The plant according to claim 1 wherein the divided wall column further comprises a
second separation section and a third separation section, wherein the second
separation section receives the vapor that comprises the first and the second
component and wherein the third separation section receives the liquid that comprises

the second and the third component.
A method of operating a plant comprising:

providing a divided wall column having a partition and comprising a separation
section on a feed side that receives a feed comprising at least a first component, a
second component, and a third component, wherein the partition separates the

feed side from a side product side;

separating the feed in the separation section on the feed side into a vapor that
comprises the first and the second component, and a liquid that comprises the

second and the third component;

coupling a differential vapor pressure cell to the divided wall column at a level below

a point where the feed enters the divided wall column on the feed side; and

measuring a concentration of the first component using the differential vapor pressure

cell.

The method according to claim 11 wherein the differential vapor pressure cell is
positioned on the feed side at a level below a point where the feed enters the column

on the feed side and above a lower end of the partition.
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The method according to claim 11 wherein the differential vapor pressure cell is

positioned at a level that is identical or below the lower end of the partition.

The method according to claim 11 wherein the differential vapor pressure cell
comprises a reference substance that has a vapor pressure that is substantially
identical to a predetermined vapor pressure of the feed at a location where the

differential vapor pressure cell is disposed.

The method according to claim 14 further comprising a control element that receives
a signal from the differential vapor pressure cell, wherein the control element

regulates a process parameter in the divided wall column.
The method of claim 15 wherein the process parameter is temperature.

The method of claim 15 wherein the control element regulates the process parameter
when about 0.02%(mol) to about 5%(mol) of the first component is present at the

location where the differential vapor pressure cell is positioned.
The method of claim 17 wherein the feed comprises a hydrocarbonaceous feed.

The method of claim 18 wherein the first component comprises a C4-fraction, the
second component comprises a Cs-fraction and the third component comprises a Cg-

fraction.

The method of claim 11 wherein the divided wall column further comprises a second
separation section and a third separation section, wherein the second separation
section receives the vapor that compﬁses the first and the second component and |
wherein the third separation section receives the liquid that comprises the second and

the third component.
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