Ten Minutes to Better Rinsing

Take ten minutes and learn how to
improve rinsing while reducing water
consumption as much as 90 percent!

By Bill Yates, President
Poly Products Corp.
Atwood, California

Note — This article appeared in the December, 1991 edition of Products Finishing magazine. It has been
copied here in a form to make it suitable for electronic transmission.

In the beginning, the answer to good rinsing was to simply open the valve all the way. However, with
water/energy conservation and pollution control becoming more and more desirable, not to mention
required, finishers are learning to turn off the faucet, save water and recover chemicals whenever possible.
And good rinsing techniques not only save water, they help produce quality parts. Submerging work in a
tank of running water is how most platers and others in the finishing industry rinse parts. This dilutes the
finishing solution clinging to the work by the ratio of dragout plus water flow divided by dragout. Rinse
ratio = (D.O. + Water)/D.O.

Example No. 1. Plated work drags one gallon of processing solution per hour into a single rinse tank
that uses 99 gallons per hour of fresh water. The dilution of the dragout is 100:1. The solution in the rinse
tank will be 100 times more dilute than in the process tank.

Mixing or agitating the rinse water ensures the highest dilution ratio. Work can be moved up and
down, or air-agitation can be used. In barrel plating or processing, it is particularly important to “double-
dip” the barrel in the rinse tank, allowing a short drain time over the tank. This exchanges the rinse water
in the barrel, providing increased dilution in each rinse tank.

In example No. 1, 99 gallons per hour of water is a rather large flow rate, and a 100:1 rinse ratio is not
good rinsing. A good rinse ratio for plated work is generally 5,000:1, or even 20,000:1 after chromium
plating. But nobody wants to run 5,000 or 20,000 gallons per hour of water through a single rinse.

When two rinses are connected so that water flows from rinse number two to rinse number one (Figure
1), some beneficial math results. The dragout from rinse number one to rinse number two is rediluted so
that the total dilution is almost the multiplication of the dilution in each rinse tank.

Figure 1 — Counterflowing Rinses
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Example No. 2. Seventy gallons per hour counterflows from rinse number two to rinse number one.
The one gallon per hour dragout is diluted 71:1 in each rinse tank; 71X71=5,041:1. (The exact answer is
4,971:1 since a small amount of dilution is lost because slightly contaminated water flows from rinse
number two to rinse number one.)

Example No. 3. With three counterflow rinses using only 17 gallons per hour of water, on e gallon per
hour of dragout is diluted by almost 18:1 in each rinse. 18X18X18=5832:1. (The actual ratio is 5,220:1.)

With three rinses, you use less than one-fifth the water used in example No. 1, and rinsing is 52 times
better. You can also say that each additional rinse tank improves rinsing by at least 17 times in this case.

Without having to do any of the math, Table 1 shows the water requirements using one rinse or as
many as five counterflowing rinses. The table provides for several dilution ratios, from 100:1 to 20,000:1.

TABLE 1 — Water Required to Dilute One Gallon of Dragout
Dilution Ratio One Rinse Number of Counterflowing Rinses

(gallons) (gallons) 2 3 4 5
100:1 99 10.0 4.3 3.0 23
1,000:1 999 31.0 10.0 54 3.8
5,000:1 4,999 70.0 17.0 8.2 5.3
10,000:1 9,999 100.0 21.0 10.0 6.1
20,000:1 19,999 141.0 27.0 12.0 7.0

For two gallons of dragout, multiply water figures by two, for 7 gallon multiply by 0.5 etc.

Notice the dramatic change in the water flow required when changing from one rinse to two or more
counterflowing rinses. The greatest change takes place when adding the second rinse tank.

Looking across the 100:1 ratio line, there is a 10-time change in flow requirement from one rinse to
two rinses. For a higher ratio, for example 10,000:1, the change is even greater. The flow required is one
percent (100 gallons) when using two rinses.

Another interesting aspect of this table is the small change in flow requirements in the five-countflow
column. When using five rinses, you need to increase from 2.3 gallons to seven gallons to change the rinse
ratio from 100:1 to 20,000:1. With four or five rinses, a very small change in water flow leverages a large

change in the rinse ratio.

Most existing process lines suffer from a lack of rinsing. Whenever use of adding counterflow rinse
tanks is suggested, the most common complaint is that there is no room thus rinsing suffers and water flow
remains high.

When there is a lack of space for extra rinses, there may be other ways of using the rinse-water stream
more efficiently.
e To gain more immersion rinse tanks you may be able to partition large rinse tanks into two or
more smaller sections.

e Counterflowing rinses do not have to be next to each other. An unused tank in another part of
the processing line can be used to increase rinsing efficiency.

e  Proper racking techniques insure quick runoff and reduce the amount of dragout from the
processing tank.

e  When possible, dwell over the process tank to allow the work to drain more completely.

e Using a fog spray while work dwells over the process tank dilutes dragout. A well-designed fog
spray can decrease the concentration by 90 percent, while recovering 90 percent of dragout.
Use small amounts of fresh water in each fog spray. Using contaminated water from the first
rinse tank for spraying may overspray the work and land on the floor, rack hooks and bus



bars. Naturally, the total spray volume must be limited to the amount that will be evaporated
from the process tank.

e Another way to improve rinsing and save water is to add a spray rinse above the last immersion
rinse tank. A fresh-water spray in this location can provide all the water for the
counterflowing tanks. And it rinses the work with fresh, uncontaminated water.

The Dragout Tank (Dead Rinse). Much has been said, and still more is believed, about dragout
tanks. Two things are true about dragout tanks. First, if there is no water inlet or outlet, the tank is truly
dead and useless. The concentration will increase to where it is the same as the process tank. Second, if
some water does leave the dragout tank (to the process tank or drain), and then makeup water must be
piped in, this defines a rinse tank. You will use less water and get better rinsing if the dragout tank is used
as a rinse and included in the chain of counterflowing rinses.

Sprays. Spray rinsing can be compared to a series of counterflowing rinses. The dilution ratio of a
fresh-water spray increases with the length of time the water impinges on the work. Therefore, a fresh
water spray can be an efficient rinse if all the spray water hits the work.

Almost all work can be spray rinsed. Some work presents a greater challenge than others. Racked
work should be positioned so that none of the parts “shadow” those behind them. The secret is to
concentrate on effectively reaching all work surfaces with the smallest amount of water, rather than
flooding the work with high flow rates in the hope of doing an adequate job.

Work that is processed in rotating barrels can be spray rinsed in two ways. After any of the processing
cycles. Barrels can be stopped, opened and manually sprayed. Or, at the end of a processing cycle, barrel
contents can be spilled onto a tray and sprayed with fresh water. The tray can be the loading chute for a
spin drier or the spin drier basket itself. This water is then collected and sent to the last counterflowing
rinse station.

Regardless of the load configuration, process barrels, tubular furniture, hollow doorknobs or work
containing blind holes, all can benefit from a final fresh-water spray over the last immersion rinse. The
sprayed water may not reach the inside of the work, but it will go a long way in cleaning the outside and
reducing carry-over to the next process. Spraying the outside of a rotating process barrel with a flat, fan
spray not only cleans the outside but removes most of the contaminated water from the barrel’s
perforations.

Counterflowing Sprays. There are situations where it is impractical or impossible to increase the
number of counterflowing rinses. It may be too expensive to expand the automated processing line to add
counterflowing rinse stations. If, however, the type of work processed can be spray rinsed, then one rinse
tank can be dedicated to counterflowing sprays.

The technique can produce all the advantages of counterflowing immersion rinses while using only one
rinse tank. A piece of off-line equipment delivers counterflow water to the rinse tank in the form of
separate, progressively cleaner sprays. The equipment then collects the used spray water and returns it to
the proper compartment in the spray equipment.

The Bottom Line. Any method used for dragout recovery or waste minimization is made more
practical and economical when water flow is reduced. It is always easier and cheaper to get one pound of
material from one gallon of water than to get one pound from 100 gallons. If you use counterflow rinsing
(with or without sprays), you will get better rinsing, save an abundance of water and increase profits.



