
NO 14 003 IN A COMPLIMENTARY REPRINT SERIES 
FROM THE DECEMBER 1988 EDITION OF NICKEL 

VOLUME 4, NUMBER 2 

NICKEL AIDS CHIPS’ NEED 
FOR  

SUPER CLEAN WATER 
Arthur H. Tuthill 

Published by the 
Nickel Development Institute 

THE
MAGAZINE 
DEVOTED 

 TO 
 
 
 
AND ITS APPLICATIONS

Nickel



 

NICKEL AIDS 
CHIPS’ NEED 
FOR SUPER 
CLEAN WATER 

hungry water without permitting an 
increase in TDS. 

Experience showed that to main-
tain 1 ppm TDS, contact with non-
metallic materials, which tend to 
absorb water, must be limited. Special 
materials were developed for packing 
and gaskets and their use is kept to a 
minimum. 

Nickel stainless steel became the 
material of choice to contain and keep 
super clean water just that, super clean. 

Then semiconductor manufactur-
ers discovered that water containing 
only 1 ppm TDS was too dirty for 
washing their infinitesimal chips. 
Clean water for this industry soon 
meant the ultimate in water purity. 
Namely, zero TDS. 

Could it be produced? Could it be 
kept clean for any length of time? 
One of the companies able to satisfy 
the crucial need is Osmonics, Inc. – 
by combining long experience in two 
different technologies. 

It links ion exchange – developed 
to supply nuclear-grade water – with 
reverse osmosis technology, RO, that 
had been developed to purify drinking 
water. 

The resulting De-ionization 
Reclamat ion  System (p lease  see  
Figure 1) produces a continuous sup-
ply of water clean enough to serve the 
industry’s cleanroom rinse stations 

that are purported to have the most 
stringent standards for water purity.  

A bank of RO sepralator (mem-
brane element) stainless steel hous-
ings and piping for a DI reclamation 
system is shown in Figure 2. 
Constructed from stainless steel, these 
units are fabricated in the company’s 
shops to ensure painstaking cleanli-
ness, and integrity in welded joints 
using the latest inert gas techniques.  

An RO sepralator, partially inserted 
into its stainless steel housing, is 
depicted in Figure 3. 

The cutaway in Figure 4 reveals 
Osmonics’ multistage centrifugal 
pump. Made of UNS S31600 stainless 
steel (nominally 10-14 per cent nick-
el), it combines corrosion resistance 
with the ability to provide smooth, 
pulse-free flow at the steady high 
pressures needed in RO water purifi-
cation. 

Stainless steel RO systems by 
Osmonics also supply high-purity 
water to laboratories, pharmaceutical 
plants and hospitals. They desalt, con-
centrate and purify beverages, dairy 
and other food products, and reclaim 
brackish and high-mineral ground 
waters to make them safe to drink. 

As a prominent developer and sup-
plier of de-ionization facilities for the 
nuclear industry, and reverse osmosis 
plants for desalting, the Minnetonka, 

 

Figure 1 
De-ionization reclamation system at a major semiconductor manufacturing plant 

For parts in contact with fluids - storage tank and mixed bed de-ionization, as well as heat exchanger,  
reverse osmosis units and piping - nickel-containing UNS S31600 is utilized. 
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A bank of a reverse osmosis 
sepralator housings and piping (of 
stainless steel) for an Osmonics, 

Inc., de-ionization reclamation 
system, left, the sepralator partially 

inserted into its stainless steel 
housing, centre, and a cutaway 

multistage centrifugal pump, right. 

MN, U.S.A., company was able to 
apply true engineering synergy to 
research and design and to construct 
equipment of nickel-containing stain-
less steel that satisfies the stringent 
demands of diverse industries. NiDI 
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Demands by the semiconductor indus-
try have given a new meaning to the 
term clean water. 

Freshwater is thought of as unadul-
terated, but even the cool, clear water 
extolled in song contained upward of 
15-20 ppm of total dissolved solids. 

That’s not nearly clean enough for 
use in nuclear power plants, where a 
standard of 1 ppm TDS was eventually 
set and large purification plants devel-
oped to produce it. 

Production was not the only prob-
lem. Keeping it wasn’t easy, either. 
Water is a universal solvent and when 
of such purity is highly aggressive. 

The term hungry water was coined 
to illustrate how eagerly nuclear-
grade water seeks to dissolve impuri-
ties from the air, from the walls of its 
container, from tubing – from nearly 
everywhere. 

Nickel-containing stainless steel 
was found to be one of the few mate-
rials that could hold nuclear-grade 


