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Advances in RODI High Purity Water Systems

Burt Process Eguipment has been designing and building high purity water systems for manufacturing and
institutional applications including the pharmaceutical industry, laboratories, and most recently, the
microelectronics industry. The most recent system under construction will produce ultrapure water that will be
used in the development of new wafer processing chemistries for the largest US manufacturer of the next
generation of semiconductors.

The ultrapure water system will produce water of superior quality to ASTM Electronic Grade Water, Level E-1.
The resistivity shall be 18 meg-ohms with particle counts as low as | ppm, microorganism counts lower than
| 0ppm, metals concentrations lower than 1 ppb, and TOC levels of 20 ppb or less. Proprietary design includes
the use of multiple ultraviolet exposure lamps and very fine filtration. Typical RODI (Reverse Osmosis/De-
lomzed) water systems are used in a wide range of applications including laboratories and high-purity
manufacturing operations. BPE can assess specific applications to determine the required water standards,
provide equipment design, manufacture of the ultrapure water system. and provide commissioning, start-up.
and service. The following 15 an operational description of a typical RODI water system.

The RODI system consists of four basic elements: The pre-treatment system, RO feed water train, storage/DI
water primary train, and distribution system. The pre-treatment equipment shall include water-sofiening
equipment if the hardness (calcium and magnesium) level is too high. Particle and carbon filtration is utilized
to provide the water quality required to effectively operate the reverse osmosis equipment without pre-mature
membrane faillure. The RO units shall provide high water quality with salt rejection of 98-99% and recovery of
70%. The flow rate of the RO feed stream 15 sized to fill a storage tank for intermuttent usage at higher rates
than the feed. This reduces the size of the equipment required. The system design and component selection
depends upon the water quality to be produced. Usually, a UV lamp of 185 nm wavelength 15 emploved for
TOC (Total Organic Carbon) reduction. A DI cylinder is then utilized to improve water quality to 18 meg-ohms
and followed by a 0.1 micron filter. The ultrapure water feeds a storage tank, which is sized for the production
usage.

The storage tank i1s followed by a recirculation pump, additional UV lamps for bactenal sterilization, and
additional DI cvlinders. The storage tank vent is filtered or nitrogen purged. depending on the water standards.
A final polishing filter shall remove particles ranging in size from 0.03 to (0.5 microns.

The distribution loop may include points-of-use that are connected in series or parallel. As in the equipment
piping, the material selection for pipe, valves, and fittings may be polypropylene or PVDF, depending on the
water quality. The recirculation stream returns to the storage tank and bypass loop to assure water quality with
appropriate instrumentation and controls.

For more information on high purity water systems and piping materials, please our website at http://'www. pure-
plus.com/
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