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METHOD FOR DETERMINING THE DEW POINT OF A VAPORISED
HYDROCARBON FEEDSTOCK

Field of the invention

The invention relates to a method for determining the dew point of a vaporised
hydrocarbon feedstock, a method for measuring the dew point of a steam cracker feed
and a system for determining the dew point of a vaporised hydrocarbon feedstock.

Background to the invention

The hydrocarbon dew point of a vaporised hydrocarbon-comprising stream, i.e.
the temperature at which the first hydrocarbons in the stream condense, is a key
parameter in many industrial applications. Over time, such condensed hydrocarbons can
cause equipment fouling, which in turn may lead to downtime for cleaning or even
replacement of equipment.

In general, the hydrocarbon dew point dictates the minimum temperature
required in a process to avoid undesired condensation. One example of such processes is
the transmission of natural gas through pipelines, where the hydrocarbon dew point is
sub-zero and the aim is to prevent condensation of C2 to C5 hydrocarbons. Another
example is the gasification of biomass, where a tar by-product is formed having a dew
point in the order of 170°C. In for instance steam cracking of naphtha, hydrowax,
gasoline or gasoil type feedstocks, the feedstock is exposed to very high temperatures in
specific parts of the convection section of the furnace. Any non-vaporised liquids
contacting the walls of the pipes in this part of the convection section would result in an
almost instantancous decomposition and coke formation. Therefore, it is required to
maintain the temperature of the mixture of steam and vaporised hydrocarbon feedstock
in these sections above the dew point of the hydrocarbons in the feedstock. Due to the
nature of the hydrocarbons in the steam cracker feedstock, the dew point may be above
170°C.

Commercially available apparatuses for measuring hydrocarbon dew point
temperatures are based on detection of the dew by light reflection from a mirror. A
hydrocarbon vapour at a set temperature is sent over a highly polished steel
surface/mirror, the central point of which is maintained below the temperature of the

vapour. The mirror is conical in shape, with the central point being physically and
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thermally the lowest point. Light is focused on this central point and as soon as
hydrocarbons condense on the mirror, the reflection pattern of the light changes. The
temperature of the central point of the mirror is reported as the dew point temperature.

These commercially available apparatuses can measure dew points up to a
maximum of 170 °C owing to temperature limitations of the electronics and fiber optic
cables.

For steam cracking feedstocks dew points are typically much greater than 170
°C, ranging up to 500°C. Modifying the commercial apparatuses to meet this
temperature requirement would likely be difficult; therefore there is a need in the art for
a new method for determining the dew point of a vaporised hydrocarbon feedstock.

Summary of the invention

It has now been found that the dew point of a vaporised hydrocarbon feedstock
can be determined by a condensation/re-vaporisation method using a standard
hydrocarbon detector to detect condensation.

Accordingly, the present invention provides a method for determining the dew
point of a vaporised hydrocarbon feedstock, comprising

a) providing a hydrocarbon feedstock and a non-hydrocarbonaceous
diluent;

b) heating the hydrocarbon feedstock and diluent to a first temperature and
maintaining the hydrocarbon feedstock and diluent at the first temperature until all
hydrocarbon feedstock is vaporized and a homogeneous mixture of the hydrocarbon
feedstock and diluent is obtained;

c) passing a first flow of the mixture through a first zone maintained at a
second temperature, which is lower than the first temperature;

d) halting the first flow;

e) passing a second flow comprising a non-hydrocarbonaceous sweep gas
through the first zone and providing the sweep gas exiting the first zone to a detector
suitable for detecting the presence of hydrocarbons;

f) decreasing the temperature of the first zone, wherein steps (c) to (f) are
repeated at least until a hydrocarbon presence is detected in the sweep gas.

The present invention allows for the determination of the hydrocarbon dew point

of the vaporised hydrocarbon feedstock at a variable extent of dilution.
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The method utilizes standard hydrocarbon detection devices, which are readily
available and can be used also at higher temperatures without the need for
modifications.

In a further aspect, the invention provides a method for measuring the dew point
of a steam cracker feed comprising steam and a hydrocarbon feedstock at a steam to
hydrocarbon feedstock weight ratio, comprising providing an amount of the
hydrocarbon feedstock and an amount of non-hydrocarbonaceous diluent other than
steam; and

determining the dew point of the vaporised hydrocarbon feedstock with a
method according to any one of claims 1 to 9,

wherein the amount of diluent provided is equimolar to the amount of steam
required to obtain the steam to hydrocarbon feedstock weight ratio of the steam cracker
feed.

The method for measuring the dew point of a steam cracker feed allows for the
measurement of the dew point of a steam cracker feed at a wide range of steam to
hydrocarbon weight ratios, also referred to as the steam to oil ratio or STOR.

In another aspect, the invention provides a system for determining the dew point
of a vaporised hydrocarbon feedstock, comprising;:

- a system inlet for receiving gaseous and/or vaporous stream

- a detector for analyzing the hydrocarbon content in a gaseous and/or vaporous
stream having an detector inlet for receiving a gasecous and/or vaporous stream and
providing a signal output;

- an oven having an internal volume and suitable to maintain the internal volume
at a temperature in the range of from 20 to 500°C;

- a first pathway fluidly connecting the system inlet with the detector inlet,
wherein at least part of the first pathway is contained in the inner volume of the oven
and the first pathway is free from any porous absorbent.

Brief description of the drawings

In Figure 1 a schematic representation is given of an embodiment of the system

according to the invention.
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Detailed description of the invention

The present invention provides a method for determining the dew point of a
vaporised hydrocarbon feedstock, also referred to as the first method. Reference herein
to the dew point of a vaporised hydrocarbon feedstock is to the hydrocarbon dew point,
1.e. the temperature at which the first hydrocarbon components in the vaporised
feedstock condense when the fully vaporised hydrocarbon feedstock is cooled. The dew
point of a pure hydrocarbon depends on its partial vapour pressure in the hydrocarbon
feedstock or mixture of the hydrocarbon feedstock with other compounds such as for
instance steam.

In the first method according to the invention the hydrocarbon dew point of a
vaporised hydrocarbon feedstock may be determined for a wide range of diluted
hydrocarbon feedstocks by providing a hydrocarbon feedstock and a non-
hydrocarbonaceous diluent (step (a)) and heating the hydrocarbon feedstock and diluent
to a first temperature and maintaining the hydrocarbon feedstock and diluent at the first
temperature until all hydrocarbon feedstock is vaporised and a homogeneous mixture of
the hydrocarbon feedstock and diluent is obtained (step (b)). The weight ratio of diluent
to hydrocarbon feedstock can be chosen freely, although preferably the weight ratio of
diluent to hydrocarbon feedstock is in the range of from 0.05 to 100 is used.

The hydrocarbon feedstock and diluent are heated to a first temperature at which
all of the hydrocarbon feedstock vaporizes. In case the diluent is provided in a liquid
phase, the first temperature is chosen such that also the all of diluent vaporizes. The first
temperature is thus a temperature above the dew point of the mixture of the hydrocarbon
feedstock and diluent. Preferably, the first temperature is in the range of from 100 to
500°C, more preferably 200 to 450°C.

A first flow of the, now fully vaporized, mixture of hydrocarbon feedstock and
diluent is passed through a first zone (step (c)). The first zone is maintained at a second
temperature, which is lower than the first temperature. The first flow of the mixture is
preferably passed through the first zone through a metal conduit or metal pipe. The first
zone may for instance be part or all of the internal volume of an oven encompassing at
least part of the metal conduit or metal pipe through which the first flow is passed.

The first flow is allowed to pass through the first zone for a certain time and is

subsequently halted (step (d)).
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The first flow is replaced by a second flow comprising a non-hydrocarbonaceous
sweep gas, and the second flow is passed through the first zone (step (¢)). In case the
first flow of the mixture was passed through the first zone through a metal conduit or
metal pipe, the second flow will be passed through the same metal conduit or metal
pipe.

The sweep gas exiting the first zone is provided to a detector suitable for
detecting the presence of hydrocarbons. It will be appreciated the residual mixture of
hydrocarbons and diluent, which was part of the first flow is first allowed to pass out of
the first zone.

Preferably, steps (¢) to (¢) are repeated one or more times to obtained several
analysis results from the detector.

In a next step, i.¢. step (f), the temperature of the first zone is decreased.
Preferably, the second temperature, i.e. the temperature of the first zone, is decreased in
step (f) by in the range of from 0.1 to 10°C, preferably 1 to 5°C. The extent of the
decrease of the second temperature may be based on the expected dew point of the
hydrocarbons in the mixture. Where small temperature steps are made when the
temperature is close to the expected dew point and larger temperature steps where the
temperature is expected to be far off the dew point.

In the first method according to the invention, steps (c) to (f) are repeated at least
until a hydrocarbon presence is detected in the sweep gas. Preferably, steps (¢) to (f) are
further repeated at several first zone temperatures below the temperature at which the
hydrocarbon presence is detected in the sweep gas. Continuing the measurement below
the temperature at which the hydrocarbon presence is first detected in the sweep gas
assist in the analysis of the results.

Without wishing to be bound to a particularly theory, it is believed that as long
as the second temperature is above the dew point of the hydrocarbons in the mixture, the
first flow comprising a fully vaporized mixture will pass through the first zone
unchanged and no hydrocarbons will be detected in the sweep gas. However, when the
second temperature is below the dew point of at least one of the hydrocarbons in the
mixture, a hydrocarbon condensate will be formed in the first zone containing part of
the hydrocarbons introduced by the first flow. When subsequently the first flow is

replaced by the second flow comprising the sweep gas, the condensed hydrocarbons will
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re-vaporize due to the reduced or even absent partial vapour pressure of the
hydrocarbons in the second flow. The second flow comprising the condensed and re-
vaporised hydrocarbons is provided to the detector where the presence of the
hydrocarbons is confirmed.

As mentioned above, the first flow is allowed to pass through the first zone for a
certain time. This time should be sufficient to, where the temperature is below the dew
point, condense an amount of hydrocarbons which is above the detection level of the
detector. Preferably, the first flow is allowed to pass through the first zone for in the
range of 10 to 3600 seconds.

The second flow comprises a non-hydrocarbonaceous sweep gas. The sweep gas
may be any non-hydrocarbonaceous sweep gas. However, where the diluent is a gaseous
diluent under the condition existing in the first zone, the sweep gas and diluent are
preferably the same. The second flow may be provided separately, however, preferably,
the second flow is provided by halting the provision of hydrocarbon feedstock and
providing the diluent alone to the first zone.

As the temperature is reduced, the pressure in the first zone may also be reduced.
To maintain a constant residence time of the hydrocarbons in first flow of the mixture in
the first zone, it is preferred to also provide the first flow exiting first zone to a detector
suitable for detecting the presence of hydrocarbons, preferably the same as used for the
sweep gas, and controlling the first flow such as to maintain a constant signal output of
the detector. Preferably, the first flow is adjusted as it is allowed to flow through the fist
zone to obtain a desired detector response. When the signal output of the detector is
maintained, so will residence time hydrocarbons in the first zone. One preferred way of
controlling the first flow is by passing the first flow exiting the first zone through a
restrictor inducing a pressure drop downstream of the first zone.

When the first flow is also provided to the detector caution must be taken not to
overload the detector. In such as case it is preferred to add a further non-
hydrocarbonaceous diluent to the first flow exiting the first zone prior to entering the
detector, i.e. downstream of the first zone and upstream of the detector. More
preferably, sufficient further diluent is added to maintain the signal output of the
detector below 50wt%, more preferably 15wt% of the maximum signal output of the

detector. Reference to the maximum output signal of the detector is to the signal
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obtained from the detector when the hydrocarbon concentration in the detector reaches
the maximum hydrocarbon concentration that can be analyzed by the detector. The
further diluent can be any gaseous non-hydrocarbonaceous diluent, i.e. gaseous at the
conditions existing between the first zone and the detector. Preferably, the further
diluent is the same as the diluent already comprised in the mixture. The addition of
further diluent may also be used to increase the pressure upstream of the point where the
further diluent is added.

In one preferred embodiment of the first method according to the invention the
first and/or second flow are passed through a Deans switch after exiting the first zone. A
Deans switch, which is a commercially available device, is a pneumatically controlled
interface system which directs flow from a primary flow direction to a secondary flow
direction. Deans switches are well known in the art for the suitability to redirect
gaseous flows and do not need any further explication. The Deans switch is activated by
a non-hydrocarbonaceous switching gas. The operation of the Deans switch is
dependent on the pressure of the gas in primary flow and the pressure applied by the
switching gas. Besides providing the ability to divert part or all of the first and/or second
flow in an alternative direction, the use of a Deans switch has the particular advantage
that by selecting a switching gas pressure which exceeds the pressure of the gas in
primary flow passing through the Deans switch, it is possible to allow part of the switch
gas to flow into the primary gas flow and thereby act as diluent for the first or second
flow. As such the Deans switch may be used to add a further diluent to the first flow
exiting the first zone prior to entering the detector, i.e. downstream of the first zone and
upstream of the detector. In addition, the use of a Deans switch provides another
advantage in that it, by its nature, acts as a restrictor in the first flow inducing a pressure
drop downstream of the first zone.

Preferably, the first method according to the invention provides the ability not
only to detect the presence of hydrocarbons, but also to analyze the nature of the
hydrocarbons in the first and second flow. Therefore is preferred that intermittently a
quantity of the first and/or second flow is directed to an analyzer suitable for analyzing
the nature of hydrocarbons, preferably a gas chromatography device (GC). This may be
done by taking samples of the first and/or second flow and providing these separately to

a GC, however, preferably, the method comprises passing the first and/or second flow
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through a Deans switch after exiting the first zone and operating the Deans switch
intermittently to direct part of primary from to a secondary flow, which is provided to a
GC.

The first method according to the present invention may be used to determine
the dew point of any hydrocarbon feedstock, provided its mixture with the diluent has a
dew point below 500°C. Preferably, the hydrocarbon feedstock has a dew point above
175°C, preferably above 200°C, more preferably a dew point in the range of from 175 to
500°C, even more preferably 200 to 450°C.

The dew-point may be determined by for instance plotting the dynamic area
fraction, i.e. the fraction of detector area after the first flow is stopped divided by total
detector area, obtained from the signal from the first detector versus the temperature.
However, any suitable method of analyzing the output signal of the detector may be
used.

The non-hydrocarbonaceous diluent may be any diluent that is gaseous at the
conditions applied to the first zone and the conditions existing between the first zone
and any detector and is inert, i.e. will not react with the hydrocarbons at the temperature
and pressure conditions applied. Preferably, the non-hydrocarbonaceous diluent does
not contribute to the detector signal, as this would required a correction of the detector
signal to correct for the diluents contribution. Preferably, the non-hydrocarbonaceous
diluent is a non-hydrocarbonaceous gas, i.¢. a diluent that is gaseous at 20°C and 1 bar
absolute, as this will ensure that no diluent will condense at the conditions typically
used in the method according to the invention. Preferably, the non-hydrocarbonaceous
diluent is nitrogen, helium or argon. The preferences provided herein for the non-
hydrocarbonaceous diluent apply mutates mutandis for the sweep gas, further non-
hydrocarbonaceous diluent and Deans switch gas.

The first method may be used to determine the dew point of a vaporised
hydrocarbon feedstock in a wide pressure range. Preferably, at pressures in the range of
from 1 to 20 bar (absolute), more preferably 1 to 10 bar (absolute). Preferably, the any
apparatus used to work the first method is the pre-pressurised to the pressure at which
the first method is to be worked.

As mentioned herein above, a suitable application of the first method according

to the inventions is in the measurement of the dew point of steam cracker feeds. Steam
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cracker feeds typically comprise steam and a hydrocarbon feedstock at a pre-determined
steam to hydrocarbon feedstock weight ratio or STOR. One feature determining in the
selection of the STOR is the need to prevent condensation of the hydrocarbons in the
steam cracker feedstock in specific parts of the steam cracking process.

Therefore in a further aspect the present invention also provides for a method for
estimating the dew point of a steam cracker feed comprising steam and a hydrocarbon
feedstock at a steam to hydrocarbon feedstock weight ratio. The method is further
referred to as the second method. In the second method according to the invention, an
amount of the hydrocarbon feedstock is provided together with an amount of diluent
other than steam. The amount of the diluent is equimolar to the amount of steam
required to obtain the steam to hydrocarbon feedstock weight ratio of the steam cracker
feed. Thus for a steam cracker feed having a STOR of 1, a 1 kg sample of hydrocarbon
feedstock would be provided together with 4/18 kg (0.22kg) of He (molar mass 4g) as
diluent or with 18/18 kg (1kg) of Ar (molar mass 18).

The provided hydrocarbon feedstock and diluent are subsequently analysed
using the first method for determining the dew point of a hydrocarbon feedstock
according to the invention.

In another aspect, the invention provides a system for determining the dew point
of a vaporised hydrocarbon feedstock using the first and/or second method according to
the invention. The system according to the invention will be described in more detail
with reference to Figure 1.

The system (1) for determining the dew point of a hydrocarbon feedstock
comprises:

(1) a system inlet (5) for receiving gaseous and/or vaporous stream,
wherein the term vaporous stream refers to a stream comprising components which were
vaporised prior to being provided to the system inlet.

(1) a detector (10) for analyzing the hydrocarbon content in a gaseous
and/or vaporous stream having a detector inlet (15) for receiving a gaseous and/or
vaporous stream and providing a signal output. Reference herein to a signal output is to
any electrical, numerical or visual output representing the analysis provided by the

detector. Any detector suitable for analyzing the hydrocarbon content in a gaseous
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and/or vaporous stream may be used. One preferred detector is a Flame Ionization
detector (FID).

(1i1) an oven (20) having an internal volume (25) and suitable to maintain
the internal volume at a temperature in the range of from 20 to 500°C;

(1v) a first pathway (30) fluidly connecting the system inlet (5) with the
detector inlet (15), wherein at least part, and preferably all, of the first pathway (30) is
contained in the inner volume of the oven. The advantage of having all of the first
pathway contained in the inner volume is that the whole first pathway is exposed to the
same conditions, preventing any undesired temperature effects as the first pathway exits
the inner volume of the oven and thus the need to take any additional measure to prevent
these temperature effects of occurring. The first zone (32), i.e. the part of internal
volume (25) left of dotted line (32a), according the first and second method of the
invention is also comprised in the inner volume of the oven. The first pathway is free
from any porous absorbent as such an absorbent may influence the condensation and re-
vaporization behaviour of the hydrocarbons in the hydrocarbon feedstock. The first
pathway is preferably provided in the form of one or more metal conduit, metal tubes or
metal piping.

Preferably, the system further comprises a second detector (35) for analyzing the
nature of a hydrocarbon compound having a detector inlet (40) and providing a signal
output. Any detector suitable for analyzing the nature of a hydrocarbon compound may
be used, however, preferably a GC or a combination of a GC with a Mass Spectrometer
is used (GC/MS). A Deans switch (45) located in the first pathway (30) and suitable to
divert a gaseous and/or vaporous stream from the first pathway to a second pathway
(50) is preferably provided. Preferably, the second pathway (50) fluidly connects the
Deans switch to the detector inlet of the second detector. The Deans switch may be
operated by switch gas provided via a conduit (47a and 47 b) and may be controlled by
a valve (47¢).

Preferably, the system further comprises an evaporator (55), suitable for
evaporating liquids in a temperature range of from 100 to 500°C, and having one or
more inlets (60) for receiving diluent and liquid hydrocarbon and an outlet (65) fluidly
connected to the system inlet (5). The evaporator may be located externally, but is

preferably provided in the inner volume of the oven. When the evaporator is located
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inside the internal volume of the oven, the evaporator inner volume does not form part
of the first zone and may be controlled at a temperature above that of the first zone to
ensure full evaporation of the hydrocarbon feedstock. In case, the volume of
hydrocarbon feedstock and diluent provided to the evaporator is exceeding the capacity
of the system, a further evaporator outlet may be provided to purge part of the
evaporated hydrocarbon feedstock and diluent mixture.

Preferably, a quick-swap (70) is provided in the first, and optionally to the
second, pathway. The quick-swap (70) may be set and used to increase the pressure in
the first, and optionally to the second, pathway by addition of a further gaseous diluent.
Typically, such a quick-swap (70) comprises one inlet fluidly connected to the first
pathway (30), one inlet for providing further diluent and an outlet fluidly connected to
the detector (10) for analyzing the hydrocarbon content in a gaseous and/or vaporous
stream. The quick-swap may be controlled using an electronic pressure controller (EPC)
(75), which is fluidly connected to the inlet for further diluent.

To assist in the interpretation of the output of the detectors, such as a FID or GC,
it is preferred that the system further includes a computer comprising a software system
for data acquisition and analysis. This computer is connected to any one or more of the
detectors in a way that the output of the detector is relayed to the computer.

Examples

The invention is illustrated by the following non-limiting examples.

To show the ability of the method according the present invention to determine
the dew-point of a mixture of hydrocarbons and a diluent, the dew point of two model
hydrocarbons (HC), i.e. n-decane and n-hexadecane, was determined at various extents
of dilution with Argon. The experimental conditions are provided in Table 1. In Table 2
the dew-point as determined with the methods according to the present invention is
compared to the literature dew point. It will be clear from Table 2, that the method
according the present invention is very suitable for determining the dew point of diluted

vaporised hydrocarbons.
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Table 2
Measured dew point Literature dew point
°C °C

n-decane
158.4 159.0
157.2 157.5
146.7 146.8
138.3 139.0
129.0 128.0
114.8 114.6

n-hexadecane
263.3 265.0
240.2 241.0
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What is claimed is:

1. A method for determining the dew point of a vaporised hydrocarbon feedstock,
comprising

a) providing a hydrocarbon feedstock and a non-hydrocarbonaceous diluent;

b) heating the hydrocarbon feedstock and diluent to a first temperature and

maintaining the hydrocarbon feedstock and diluent at the first temperature until all
hydrocarbon feedstock is vaporized and a homogeneous mixture of the hydrocarbon
feedstock and diluent is obtained;

c) passing a first flow of the mixture through a first zone maintained at a second
temperature, which is lower than the first temperature;

d) halting the first flow;

e) passing a second flow comprising a non-hydrocarbonaceous sweep gas through
the first zone and providing the sweep gas exiting the first zone to a detector suitable for
detecting the presence of hydrocarbons;

1)} decreasing the temperature of the first zone,

wherein steps (c) to (f) are repeated at least until a hydrocarbon presence is detected in
the sweep gas.

2. A method according to claim 1, wherein the hydrocarbon feedstock has a dew
point above 175°C, preferably above 200°C.

3. A method according to claim 1 or 2, wherein the second temperature is
decreased in step (f) by in the range of from 0.1 to 10°C, preferably 1 to 5°C.

4. A method according to any one of the preceding claims, wherein steps (c) to (¢)
are repeated one or more times prior to decreasing the temperature in step (f).

5. A method according to any one of the preceding claims, wherein the first
temperature is in the range of from 100 to 500°C.

6. A method according to any one of the preceding claims, wherein the first flow
exiting the first zone is provided to a detector suitable for detecting the presence of
hydrocarbons and the first flow is controlled to maintain a constant signal output of the

detector, thereby maintaining a constant hydrocarbon residence time in the first zone.
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7. A method according to claim 6, wherein the first flow is controlled by passing
the first flow exiting the first zone through a restrictor inducing a pressure drop.

8. A method according to any one of the preceding claims, wherein the first flow
exiting the first zone is provided to the detector suitable for detecting the presence of
hydrocarbons and a further non-hydrocarbonaceous diluent is added to the first flow
exiting the first zone prior to entering the detector, preferably sufficient diluent is added
to maintain the signal output of the detector below 50wt%, more preferably 15wt% of
the maximum signal output of the detector.

9. A method according to any one of the preceding claims, wherein the non-
hydrocarbonaceous diluent is a non-hydrocarbonaceous gas, preferably nitrogen, helium
or argon.

10. A method for measuring the dew point of a steam cracker feed comprising steam
and a hydrocarbon feedstock at a steam to hydrocarbon feedstock weight ratio,
comprising providing an amount of the hydrocarbon feedstock and an amount of non-
hydrocarbonaceous diluent other than steam; and

determining the dew point of the vaporised hydrocarbon feedstock with a method
according to any one of claims 1 to 9,

wherein the amount of diluent provided is equimolar to the amount of steam required to
obtain the steam to hydrocarbon feedstock weight ratio of the steam cracker feed.

11. A system for determining the dew point of a vaporised hydrocarbon feedstock,
comprising:

- a system inlet for receiving gaseous and/or vaporous stream

- a detector for analyzing the hydrocarbon content in a gaseous and/or vaporous
stream having an detector inlet for receiving a gaseous and/or vaporous stream and
providing a signal output;

- an oven having an internal volume and suitable to maintain the internal volume
at a temperature in the range of from 20 to 500°C;

- a first pathway fluidly connecting the system inlet with the detector inlet,
wherein at least part of the first pathway is contained in the inner volume of the oven

and the first pathway is free from any porous absorbent.
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12. A system according to claim 11, wherein the system further comprises:

- a second detector for analyzing the nature of a hydrocarbon compound having a
detector inlet and providing a signal output; and

- a Deans switch located in the first pathway suitable to divert a gaseous and/or
vaporous stream from the first pathway to a second pathway fluidly connecting the
Deans switch to the detector inlet of the second detector.

13. A system according to claim 10 or 11, wherein the system further comprises an
evaporator, suitable for evaporating liquids in a temperature range of from 100 to
500°C, having one or more inlets for receiving diluent and liquid hydrocarbon and an
outlet fluidly connected to the system inlet.

14. A system according to claim 13, wherein the evaporator is contained in the inner
volume of the oven.

15. A system according to any one of claims 10 to 14, wherein a quick-swap is
provided in the first pathway, set to increase the pressure in the first pathway by

addition of a gaseous diluent
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