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The Determination of True Boiling Point data in Light hydrocarbon
streams by Ultra-Fast DHA and Fugacity Film model Software
modelling

INTRODUCTION

Distillation data is an intrinsic part of refining processes
with data embedded in product specifications and
regulatory compliance. In order to maximise product
value, precise distillation data is vital.

ASTM D86 (1) is the basic test method of determining
the boiling point range of petroleum products and is
one of the oldest methods still applicable within ASTM
jurisdiction. ASTM D86 entails a rather basic controlled
physical distillation, and it has some drawbacks in today
use:

* It has a long cycle time, in most cases over 30
minutes, whereas many laboratories and processes
require a faster delivery.

* The method requires 100ml of sample. In some
cases the amount of sample available is too small to
run the test. Moreover, sample size of 100ml may
be regarded as environmentally unacceptable.

* A manual method requiring constant operator
attention, has much lower productivity, and is less
(cost) effective.

* A physical distillation of flammable samples in an
open laboratory does come with an inherent safety
risk that may be eliminated

Traditional DHA is way too slow as a method, and
Simulated Distillation, despite being widely accepted,
and sometimes even acceptable from regulatory point
of view, does not provide the level of detail needed for
the more volatile fractions and streams available.

This application note details a new method, based on
high speed DHA style chromatography and data
modelling specifically geared towards TBP data for
volatile streams.

This Fugacity-Film model approach was first described
some two decades ago, and it is based on Fick’s Law
and Henry’s Law and has already been proven to allow
for experimental prediction/modelling of TBP curves
with relatively good precision.

EXPERIMENTAL

A system was set up based of a model 436-GC, with
S/SL inlet and FID. The S/SL was EFC controlled in
Constant Pressure mode, with a glass wool inert liner
acting as solvent barrier for optimal injection profiles.

A dedicated DHA to D86 column was used, delivering a
minimum required separation for the software model
to still be effective. CompassCDS was used as
Chromatography Data Software, and StillPeaks DHA to
D86 for modelling to D86.

Method/Conditions for the instrumentation can be
found in Table 1.

Table 1. Analytical instrumentation conditions

Conditions

S/sL 260°C, 600:1

Column SCION WCOT 10m x 0.1mm x 0.2pm
Oven 35°C (0.65 min), 45° (100°/min, 0.75) min),
60°C (100°/min, 0.75 min), 230° (50°C/min, 0.5)
Carrier Gas  Helium @ +/- 50 Psi constant Pressure, t, adjusted to
0.31min
FID 250°C

nC5-nC14 n-alkane mixtures were obtained for
verifying retention times and identification. Live
samples were obtained from various sources, covering
the wider range of possible streams.

All samples were injected neat using an 8400
autosampler, at 0.2 ul to avoid column overload and
peak broadening on the relatively thin column film.
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RESULTS

Figures 1 through 6 show typical Ultra-Fast DHA
chromatograms as obtained, with the derived TBP
curves (selected samples).

As demonstrated, the time to result is a mere 6
minutes .

120

®
o

BP Recovered (°C)
=2
(=]

40

20

0
L[ ULL LA l 20 40 60 80 100

=}

o 1 2 3 4 5 6 %Recovered (V/V))
Figure 1. DHA to D86 chromatogram: Naphtha Figure 4. DHA to D86 Derived TBP: Naphtha
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Figure 2. DHA to D86 chromatogram: Alkylate Figure 5. DHA to D86 derived TBP: Alkylate
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Figure 1. DHA to D86 chromatogram: Gasoline Figure 6. DHA to D86 derived TBP: Gasoline
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RESULTS
Accuracy & Precision

In order to demonstrate correlation between
proposed solution and data provided from samples as
provided, correlation plots were constructed. Figure 7
demonstrates the correlation plot for Naphtha over
the samples BP range (n=10).

To establish (partial) Precision, a repeatability test
was run on several of the samples. Figure 8 shows
repeatability in °C as calculated for the Naphtha
sample (n=10),

DHA to D86
Est. Accuracy
120

100
80
R?=0.9991

60 o’

40 P

BP (°C)

20

0 20 40 60 80 100 120
BP (°C) Scion DHA to D86 Analyzer

Figure 7. Correlation Plot. Obtained TBP vs reference sample data as

provided: Naphtha (n=10)
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Figure 8. Repeatability (as 2sigma) for DHA to D86 for Naphtha (n=10)
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Here, a correlation >0.999 was obtained, illustrating the
striking similarity between data-sets (and methods) as
used. Other samples also gave >0.999 correlation
values across the board.

Repeatability for the method is excellent. As shown in
Fig 8, the typical 2sigma variance is <0.5°, and increase
slightly to be approximately 1°C when approaching the
Final Boiling Point.

Even though this will require a more elaborate
statistical evaluation to meet the required degrees of
freedom, the solution seems to have better precision as
compared to the precision as stated in the D86
method.

CONCLUSION

A promising new solution was proposed and tested as
an alternative to D86, for analysing light hydrocarbon
(blend) streams. The method, based on Ultrafast DHA
and smart TBP modelling, provides significant benefits
over D86 classical physical distillation, and may
therefore be considered a valid alternative to it, in
situations where this is allowed.

DHA to D86 delivers:

* D86 similar data

* Fast results (6 mins vs >30 in D86), short cycle times.

* Better precision (needs more data but this seems to
confirm earlier findings).

* Method uses only 2ml of sample

* Automation, throughput increase up to factor 10.

* No/limited fire hazard (only 2ml sample, no
distillation).

SCION Instruments HQ
Livingston Business Centre,
Kirkton Road South, Livingston,
EH54 7FA, Scotland, UK.

Tel: +44 1506 300 200
sales-eu@scioninstruments.com

4462, Goes,
Stanleyweg 4.

The Netherlands
Tel: +31 113 348 926

SCION Instruments NL BV

www.scioninstruments.com


mailto:sales-eu@scioninstruments.com

