PROJECTS THAT REDUCE POLLUTION AND WASTEWATER
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Dynamic Details: Savings Were in the Details

DYNAMIC DETAILS, a manufacturer of quick-turn prototype printed circuit boards lo-
cated in Milpitas, California, has implemented a number of pollution prevention and
flow reduction projects over the past ten years. As a result of their efforts, they were

awarded the California Water Environment Association’s Large Industrial Plant of the
Dynamic Details had to reduce

demand for fresh water from
their existing processes in order
to continue to grow.

Year Award in 1995 and 2000. One of the largest reductions in Dynamic Details’ water
use was the installation of a system to recycle rinsewater from their plating lines.

Problem: in 1996, Dynamic Details grew very quickly. The increase in demand

Project: lon exchange system
J ge sy for their products meant additional process lines were needed, with a subsequent

to recycle plating rinsewater . . ] .
increase in water use. Manufacturing operations ran around the clock. The amount of

Equipment & installation Water'needed rapidlly approached the capa.city of their exis.ting wat(.er supply line. In-
costs: $125.000 creasing the capacity of the water supply line was not a viable option due to a very
high cost. Dynamic Details needed to reduce demand for fresh water from their exist-

Project challenges: Some ing processes in order to continue to grow at this location.

rinses were incompatible with

the system. Solution: Dynamic Details began to look for ways to save water, scrutinizing
every wet process in the facility for water conservation opportunities. The goal was to
Payback: One month find changes that would pay for themselves in less than a year. The rinsewater used

during plating was identified as one of the largest uses of water in the facility. Although a
variety of measures were already in place to reduce the amount of rinsewater used,

DDI Daily Water Use they decided to do more.
Dynamic Details investigated the use of ion exchange to remove metals from plating
100,000 rinsewater, allowing the treated water to be recycled. They negotiated with Memtek, a
gallons water treatment equipment company marketing a new line of ion exchange products,
per day

| 60.000 and bought a prototype system for approximately $100,000. The final installed system

— gallons consisted of two parallel sets of ion exchange resin (one cationic and one anionic

— per day

resin column each), a carbon filter, two bag filters, two pumps, a tank each for supply
and product water, regeneration chemicals, and all the associated piping and instru-

mentation (See Figure 1). One set of resin columns is in use while the other is being

Before After
wastewater wastewater regenerated or is idle. The total cost of the system, including all piping and installation,
treatment  treatment was approximately $125,000.
project project
Dynamic Details’ staff installed the system in about a month, with a few modifications.
An estimated 30 agpm The piping throughout the shop was installed so that city water feed could be restored
reduction in water use by turning some valves. This allowed the system to be brought online without disrupt-

ing the production through the plating lines. The dual piping also ensures water can

was achieved, saving ) S , _
be supplied to the plating lines in the event of an ion exchange system failure.

over 40,000 gallons
of water per day.



Even without the
capacity increase,
significant cost sav-
ings were achieved
by reducing water
purchases, waste-
water treatment costs,

and sewer use fees.

Chal Ienges: The supplier had overstated the ability of the system to successfully treat
certain rinses. For instance, fluoride in the lead plating solution caused precipitation in some of
the rinse tanks and unacceptable turbidity. Some rinses had excessive organics, surfactants,
or chelating agents, which fouled the ion exchange resin. The time between resin regenera-
tions was much shorter than expected.

It took more than six months of trial and error to determine which rinses could remain plumbed
through the system and get the recycled water quality to a consistently high level. MSDSs
were reviewed to try to identify the chemicals causing problems. Suspect rinses were removed
from the system and the problem areas were monitored for any improvements. Rinses that
proved to inhibit system performance, like cleaning process rinses containing surfactants, were
permanently removed. The rinses left on the system are the waste streams containing mainly
copper. Each ion exchange resin column now lasts two to three days between regenerations.
The overall quality of rinsewater is better than the original city water feed since most of the ions
have been removed except the copper added during plating. The conductivity of the product
water is monitored and is significantly lower than city water.

Results: The system paid for itself within one month through Dynamic Details’ ability to
increase production. Even without the capacity increase, significant cost savings were achieved
by reducing water purchases, wastewater treatment costs, and sewer use fees. The water
savings alone would have paid for the system within six months. A variety of rinses from the
cuposit, electroplating, etch, and strip lines were recycled. The system allowed them to set the
flow rates through the rinse tanks at a fixed level higher than before, which resulted in an
improvement in rinse quality and allowed the elimination of on/off switches and flow restrictors.
This took the water conservation measures out of the platers’ control and made the plating
process more foolproof and consistent. The system recycles 40 gallons per minute (gpm) of
rinsewater, and an estimated 30 gpm reduction in water use was achieved, saving over 40,000
gallons of water per day. Although some basic

training was necessary for the waste treatment copper removal

operators to oversee the system and know lon exchange

how to respond to any alarms, very little
time is spent monitoring the com-
pletely automated system.
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