CHROMATOGRAPHY

For many methods existing/proven methods are on the books. Many applications you can find at the vendors using their instrumentation and columns.

Now there is a new tool available anybody can use from the web. It's called ProEZGC and it’s basically a GC in your laptop. This program has now also
been completed with PLOT columns like Alumina, Molsieve 5A and Porous polymers. These are the “to go” columns for volatile separations.

Now you can enter the list of analytes YOU are interested in and change. Oven program, linear gas velocity, type of carrier gas or using a different

column dimension.

This means setting up a new method or modifying an existing method you do not need a GC or time to develop new parameters. And... its 100% free.

Advancements in predicting separations
of volatiles in Gas Chromatography
Applications by using free available internet
tools saving a lot of development time

Jaap de Zeeuw, CreaVisions, Boxtel, The Netherlands

Background

In GC there is always an interest to optimise separations
with respect to resolution or costs of operation.
Practically this takes a lot of time and investments
which many labs have no budget for.

About 10 years ago a free web program came available
that simulates GC separations [1, 2]. You could enter the
components you needed to resolve, and the program
provided separations on several GC phases. You can
choose a chromatogram and now you can change all GC
parameters: You can change carrier gas (moving to H2
or N2), use a different column dimension (shorter, other
diameter, film thickness, run at higher linear gas velocity
or move to a different detector like a MS. This allowed
you to save a lot of time before even touching a GC.

When | visit any big lab with many GC, they tell me that
they know at least 30% of applications is not optimised,
but they cannot work on a better method as the GC has
to produce data and they can only do this, if they have a
spare GC to setup in same configuration and a specialist
to do the work.

Now it's a matter of changing the application using this
digital tool and the GC has to be taken out of application
for just 5-10 minutes to run the new, optimised method.
All saving a lot of time.

This internet application only worked with liquid phases
until now but is now upgraded to help also with Gas
Solid applications.

Gas solid separations

The modeler was only applicable for Gas-Liquid
separations using modified polydimethyl siloxanes of
different polarity,

Recently also adsorbents were added which greatly
expanded the application. Databases were added
om Alumina, covering 3 alumina selectivity’s, porous
polymers, covering 4 selectivity's, and molecular
sieves 5A.

In order to predict separations, all components in the
database were ran at 3 different oven programs under
exactly controlled conditions.
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Average Velocity: 54.60 cm/sec
Outlet Pressure (abs):  14.70 psi

Gases / Volatiles on Rt-U-BOND
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Column: Rt-U-BOND, 30 m, 0.32 mm ID, 10.0 um (cat.# 19752)
Carrier Gas:  Helium, Constant Pressure @ 17.93 psi

OvenTemp.: 35 °C (hold 1 min) to 60 °C @ 30 °C/min to 185 °C @ 4 °CU/min
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1. Propane 193 682 0014 604 11. Hexane

2. Butane 411 543 0032 691 12 1-Propanocl

3. Carbon disulfide 716 188 0056 813 13 Butanal

4. Pentane 821 188 005 855 14 Benzene

5. Ethanol 1135 67 0069 981 15 2-Butanol

6. Dichloromethane 11.83 67 0071 1000 16 Heptane

7. 2-Propanone 1287 31 0072 1042 17, 1-Butanol

8. Acetonitrile 1311 31 0075 1051 18. 2-Propenyl acetate

9, Methyl acetate 1385 102 0074 1081 19 Toluene

0. 2-Propanol 1490 141 0074 1123
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1646 108 0077 1185
17.31 1.5 0079 1219
1743 15 0078 1224
1833 108 0083 1260
2074 124 0081 1356
2175 124 0081 1397
2332 55 0085 1459
2379 16 0084 1478
2393 16 0088 14584

Figure 1: polar
volatiles on porous
polymer type U.

Separations on PLOT columns

Figure 1 shows an EZGC example of volatiles on a U-type
porous polymer and Figure 2 shows how well the predicted
elution time matched the real data. Here a series of
hydrocarbons were analysed using EZGC (Simulation)

and real (Empirical)

One can change oven conditions, carrier gas, velocity,
column dimensions also. An interesting chromatogram
is shown in Figure 3. Many users want to have better
separation between Argon and Oxygen. At 30°C you just
get a base line separation, but injection errors always will
broaden the early eluders. So, we ran the analysis at 1C
(just put the Molsieve 5A capillary in an ice bath.

Practical challenge:
Measurement of neopentane
in C1 C5 hydrocarbon streams

Neopentane is an impurity in C4 hydrocarbons streams,
such as 1,3-butadiene, n-butane, and butylene. It is used in
a variety of applications from the production of adhesives,
paints, and inks to the blowing agent in the production of
polystyrene foam.

While neopentane analysis is performed more frequently than in
the past, chemists often have difficulty separating neopentane
from other hydrocarbons due to column limitations.
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Figure 3: Prediction of Separation of Argon from Oxygen on
30 m x 0.32mm Rt Msieve PLOT using EZGC. By cooling down
resolution drastically improves using molsieve PLOT columns.
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Figure 2: Retention time match of C5-C19 between the prediction (EZGC) real analysis (empirical).
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Figure 4: Impact of temperature program on position of neopentane. Column: 50m x 0.32mm Rt
AluminaBOND MAPD, Carrier gas: He, 172kPa; Oven: A 35°C, 3 min -> 60°C @ 8°C/min,
->235°C @ 20°C/min; B: 35°C, 3 min -> 60°C@ 8°C/min, -> 235°C @ 10°C/min.

The unique stationary phase of Rt- Alumina BOND/MAPD
columns is highly selective for C1-C5 hydrocarbons, offering
excellent separation of neopentane and other impurities.

The high loading capacity provides symmetrical peaks,
making these columns ideal for impurity analyses at ppm
concentrations.

Separations on alumina are very much influenced by
temperature and flow [3].

->235°C @ 20°C/min.

Using the Pro EZGC platform the flow and temperature program
could be changed, and you can directly see the impact, see
examples in Figures 4 and 5. By using slower temperature
program, the neopentane elutes at about 40°C lower
temperature and elutes now completely free. One can also
use a fixed oven program and change the flow rate, see
Figure 5. Also, here we see the neopentane moves away
from its neighbours when higher flows

(= lower elution temperatures) are used.
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Figure 5: Impact of flow on the position of neopentane; Column: 50m x 0.32mm Rt
AluminaBOND MAPD, Carrier gas: He; Oven program: 35°C, 3 min -> 60°C @ 8°C/min,

Conclusion

The simulation of GC separations has been further
expanded with gases and volatiles using several
types of PLOT columns.

The program is basically a GC in your laptop and
before actually running the real GC, one can optimise
easy the conditions by changing carrier gas, oven
program, flow or choosing different columns.

All saves a lot of time in application optimisation and
development. The ProEZGC is freely accessible from
the Restek website, you only need to create a login
and a password.
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