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17 Minute D2712 Analysis of Impurities
in Propylene Using PLOT Columns

Propylene production exceeds that of most other hydrocarbons worldwide, as it is a key component in
many hard plastics, primarily polypropylene, that are used in a broad spectrum of industries. Propylene
can be generated by several methods, which utilize various catalysts to increase production efficiency.
Methods include recovering propylene as a byproduct from the steam cracking of liquid feedstocks for
ethylene production (e.g. naphtha), from the off-gases produced in fluid catalytic cracking units in refiner-
ies, or through direct methods, such as propane dehydration. Regardless of the production method, high
purity product is extremely important to prevent damage to the catalysts used in production.

Purity often is determined using ASTM Method D2712, a gas chromatography method for determining
part-per-million levels of hydrocarbon impurities in propylene concentrates. This test can be performed
on any gas chromatographic system capable of detecting compounds at concentrations of at least 20ppm.
While a wide variety of column choices are allowed by the method, the packed columns that are com-
monly used generally involve complex, multiple column setups, and often suffer from poorly resolved
peaks or long run times.

Capillary PLOT columns can be an effective alternative to packed columns for propylene analysis; alumi-
na PLOT columns, in particular, offer a high degree of selectivity for resolving low molecular weight hydro-
carbons. Deactivation type can also enhance the separation between difficult to resolve compounds. Here,
an Rt®-Alumina BOND column with a Na:SO. deactivation was used to illustrate a simple single column
setup that results in fast, baseline resolution of low molecular weight hydrocarbons from propylene.

Separation of the compounds typically encountered in a propylene stream is often difficult to achieve
using packed columns. In contrast, all compounds are fully resolved on an Rt®-Alumina BOND/Na:SOs
PLOT column. These highly efficient columns provide excellent separation, even for difficult to resolve
compounds like cyclopropane and propylene. The Rt®-Alumina BOND/Na:SO: PLOT column also
exhibits high capacity or loadability, as evidenced by the minimal amount of tailing on the propylene

Figure 1 Rt®°-Alumina BOND columns provide fast, complete separation of hydrocarbon

impurities in propylene. §
Peak List
1. methane
- :msn:ne Excellent peak shape and response
4. propane allow accurate analysis at ppm levels.
5. cyclopropane
6. propylene
7. isobutane
8. n-butane
9. propadiene
10. acetylene Column: Rt®-Alumina BOND/Na:S0s, 50m, 0.53mm ID, 10.0um
11. trans-2-butene (cat.# 19756)
12. 1-butene Sample: propylene and C1-C5 hydrocarbons
13. isobutylene Inj.: 10uL split, 35mL/min. split vent flow rate
14. cis-2-butene . 2mm splitless liner (cat.# 20712)
15. isopentane Inj. temp.: 200°C ,
16. n-pentane Carrier gas: helium, constant pressure (10.0psi, 68.9kPa)
Y : Linear velocity: 47cm/sec. @ 50°C
17. 1,3-butadiene . o o o /i
18. methyl acetylene Oven temp.: 50°C to 1500C @ 6°C/min.
Det.: FID @ 200°C
Instrument: Agilent 5890
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peak. Improved peak shape for high concentration compounds minimizes the difficulty in identifying and quantifying other com-
pounds that elute near the tailing edge of the major peak.

In addition to the complete separation of all compounds on a single column, another advantage of using the Rt®-Alumina BOND/
Na:SO: PLOT column is the fast analysis time than can be achieved. In comparison to packed column methods, which can require
multiple columns and up to 45 minutes per run, the total run time using the Rt®-Alumina BOND/Na.SO: PLOT column is only 17
minutes. High sample throughput is further supported by the short temperature program used here, as compared to some of the
isothermal conditions and longer run times noted in the method.

In conclusion, the analysis of impurities in propylene can be significantly improved by using a single Rt®-Alumina BOND/Na.SO:
PLOT column instead of a multiple-column packed column setup. When testing for hydrocarbon impurities in propylene using
ASTM D2712-91, the use of an Rt®-Alumina BOND/Na:SO: column provides the greatest degree of separation in the least amount

of time.
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9 pp Avoid using liquid leak detectors on a GC! Liquids can be drawn into the system.

*Caution: The Restek Electronic Leak Detector is designed to detect trace amounts of hydrogen in a noncom-
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