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In membrane separation processes value for the customer is often directly linked to separation performance of the membrane module. Naturally, the key component of the membrane module is the membrane material itself. For polymeric membranes this will usually be either in form of flat sheets or hollow fibers. While module concepts and membrane types can be different, obtaining good separation performance will rely on two factors. One factor is the ability to control intrinsic properties of the polymer and the second factor is the ability to control the membrane formation process (fig. 1). With the control of both factors it is possible to come up with a superior membrane product. This is where competencies of a specialty chemicals company like Evonik can contribute to unique membrane solutions for the market which will be addressed in the first part of the presentation.
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Figure 1: Tailor intrinsic properties according to application needs

The second part of the presentation will show the influence of high performing membranes on different industrial applications of gas separation membranes. Currently, the most important applications of gas separation membranes are in the generation of nitrogen, hydrogen recovery, air drying, and removal of sour gases from natural gas. These applications continue to show significant annual growth rates. Newer applications are the upgrading or recovery of helium as well as the upgrading of biogas which will be described in more detail.

Helium

Helium is an inert gas, with many specialized uses. It is often used in applications because of its special properties: it is an inert gas with high thermal conductivity and is lighter than air; for example in lifting and ballooning, electronics, MRI’s and medical applications, welding and leak detection. 
World demand for helium is increasing, thereby increasing the price for high purity helium as well. This makes the upgrading economically more and more interesting. Helium is found in natural gas in low concentrations, typically up to a few percent, and it is obtained as a by-product of natural gas processing. After removal of impurities, a cryogenic distillation method is applied to produce crude helium (50-70% purity), and ultimately pure helium (>90%) or high purity helium (>99.99%). The conventional upgrading process is highly energy consuming, and therefore of less economical interest. Using highly selective membranes, it is possible to replace the energy-consuming multi-step fractional distillation. Depending on the helium grade required, this can be done in a hybrid process with, for example, PSA. The high selectivity of SEPURAN® Noble membranes enables a high Helium recovery, which is very important because of the value per m3 of helium.

Biogas
The main sources for biogas are landfills and anaerobic digestion of different feed stocks including waste water and manure. Crude biogas contains about 55 to 65% methane, and 30 to 45% carbon dioxide. In case of landfills smaller amounts of nitrogen and oxygen may also be present, and trace gases such as hydrogen sulfide. These impurities must be removed from the methane to generate renewable natural gas (RNG). The RNG can be compressed to RCNG (Renewable Compressed Natural Gas) or can be fed into the natural gas grid.
Historically, biogas upgrading to RNG and injection into the gas grid or usage as a fuel has been accomplished using separation techniques other than membrane technology. The simplicity of a membrane brings many advantages compared to other separation techniques. The product gas, i.e. RNG, is produced on the high-pressure side of the membrane and the CO2 waste gas permeates to the low pressure side. The advantages of membrane technology are many: membrane based separation processes are easily scalable to any needed capacity, and can be started and stopped within minutes. Up times are maximal and not limited by the membrane. There is no need for any auxiliaries such as amines or water or regeneration. Down time causing issues like bio fouling in water based separation technologies cannot occur.
SEPURAN® Green membranes with high selectivity allow a wide range of beneficial process solutions. Single compressor but multistage systems with high methane recoveries of 99.5%+ and minimized recycle stream became feasible. At the same time extremely simple single stage systems with no recycle at all are reaching recoveries of 93%+. 
In this presentation we will show important factors for a successful membrane product and its implementation to applications like helium upgrading and recovery as well as biogas upgrading.
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