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 FILMTEC Membranes 
Basics of RO and NF: Element Construction 

 
Element 
Construction 
 

FILMTECTM membranes are thin film composite membranes packed in a spiral wound 
configuration. Spiral wound designs offer many advantages compared to other module 
designs, such as tubular, plate and frame and hollow fiber module design for most of the 
reverse osmosis applications in water treatment. Typically, a spiral wound configuration 
offers significantly lower replacement costs, simpler plumbing systems, easier maintenance 
and greater design freedom than other configurations, making it the industry standard for 
reverse osmosis and nanofiltration membranes in water treatment. 
 
The construction of a spiral wound FILMTEC membrane element as well as its installation in 
a pressure vessel is schematically shown in Figure 1.13. A FILMTEC element contains from 
one, to more than 30 membrane leafs, depending on the element diameter and element 
type. Using FilmTec’s unique automated manufacturing process, each leaf is made of two 
membrane sheets glued together back-to-back with a permeate spacer in-between them. 
FilmTec’s automated process produces consistent glue lines about 1.5 in (4 cm) wide that 
seal the inner (permeate) side of the leaf against the outer (feed/concentrate) side. There is 
a side glue line at the feed end and at the concentrate end of the element, and a closing 
glue line at the outer diameter of the element. The open side of the leaf is connected to and 
sealed against the perforated central part of the product water tube, which collects the 
permeate from all leaves. The leaves are rolled up with a sheet of feed spacer between 
each of them, which provides the channel for the feed and concentrate flow. In operation, 
the feed water enters the face of the element through the feed spacer channels and exits on 
the opposite end as concentrate. A part of the feed water – typically 10-20 % – permeates 
through the membrane into the leaves and exits the permeate water tube.  
 
When elements are used for high permeate production rates, the pressure drop of the 
permeate flow inside the leaves reduces the efficiency of the element. Therefore FILMTEC 
elements have been optimized with a higher number of shorter membrane leaves and thin 
and consistent glue lines. The FILMTEC element construction also optimizes the actual 
active membrane area (the area inside the glue lines) and the thickness of the feed spacer. 
Element productivity is enhanced by high active area while a thick feed spacer reduces 
fouling and increases cleaning success. Such precision in element manufacture can only be 
achieved by using advanced automated precision manufacturing equipment. A cross-
section of a permeate water tube with attached leaves is shown in Figure 1.14. 
 
In membrane systems the elements are placed in series inside of a pressure vessel. The 
concentrate of the first element becomes the feed to the second element and so on. The 
permeate tubes are connected with interconnectors (also called couplers), and the 
combined total permeate exits the pressure vessel at one side (sometimes at both sides) of 
the vessel. 
 

 
 
 



 Figure 1.13  Construction of spiral wound FILMTEC RO membrane element 
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 Figure 1.14 Cross-section of a permeate water tube through the side glue lines of the 

leaves (arrows indicate even spacing of leaves) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FILMTEC Membranes 
For more information about FILMTEC 
membranes, call the Dow Liquid 
Separations business: 
North America:  1-800-447-4369 
Latin America:  (+55) 11-5188-9222 
Europe:  (+32) 3-450-2240 
Pacific (ex. China): +800-7776-7776 
China:  +10-800-600-0015 
http://www.filmtec.com 

Notice:  The use of this product in and of itself does not necessarily guarantee the removal of cysts and pathogens from water. 
Effective cyst and pathogen reduction is dependent on the complete system design and on the operation and maintenance of 
the system. 
 
Notice:  No freedom from any patent owned by Seller or others is to be inferred. Because use conditions and applicable laws 
may differ from one location to another and may change with time, Customer is responsible for determining whether products 
and the information in this document are appropriate for Customer’s use and for ensuring that Customer’s workplace and 
disposal practices are in compliance with applicable laws and other governmental enactments. Seller assumes no obligation or 
liability for the information in this document. NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. 
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