
Why should manufacturers be looking at future-
proofing their systems?

A manufacturing plant never plans on decreasing its 

volume, but unfortunately, sometimes it does happen, 

so we have to prepare for that as well if we see that 

as a trend. But for the most part, people plan on 

expansion; they plan on growing their business and 

growing their production activities, so we just want 

to help businesses and manufacturers understand 

that there is a thought process that needs to be 

associated with wastewater systems. A lot of times, 

we’ll see a manufacturer build a brand new facility, or 

add a plating line, and not include wastewater at all, 

which can trigger a whole different set of problems.

What does a manufacturer need to look at 
to ensure their wastewater is prepared for 
expansion?

When you look at the volume of wastewater that 

you’re going to be running through your wastewater 

When we look at manufacturing industries across the board, a lot of people plan 

for expansion and production, such as adding new lines and increasing production 

hours. That puts an extra strain on their wastewater systems. We want to future-

proof our wastewater systems so that when we do those manufacturing increases, 

we don’t have to worry later down the line about if our wastewater system can 

safely handle that increase in volume. 

system, you want to make sure that your tanks are 

sized appropriately and that you have enough storage 

to hold a minimum of four hours’ run time. A lot of 

people try to go for a 24 hour run time; if possible, it 

is not always possible; some plants manufacture a lot 

more wastewater than others. But you want holding 

capabilities; you want your tanks to be large enough 

to have a dwell time of at least 15 minutes in each 

tank that is actually processing the wastewater — not 

your holding tanks, but your pH adjustment tanks, 

your chemical addition tanks, and your flocculation 

tanks. You want at least 15 minutes, so you need to 

make sure your tanks are sized appropriately for that, 

and you want to make sure that your pumps are large 

enough to handle the transfers. And if your tanks 

gravity feed into each other, make sure that that the 

increase in flow want won’t flood those tanks, that 

the gravity feed connections are adequate enough 

to handle an increased inflow. You want to make sure 

that your chemical feed pumps are properly sized so 

that you can dial up your chemistry or dial down your 
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Future-proofing your wastewater system.
By Robin Deal, Hubbard-Hall



chemistry as needed. You also want to make sure that 

they’re not oversized because if they’re oversized, 

you might not be able to dial down if you need to on 

your slower shifts. You will also want to make sure 

that your dewatering equipment — whether it’s a 

vacuum drum filter or plate and frame filter press — is 

adequately sized to handle the number of solids that 

you’ll produce.

How does hydroxide precipitation work?

Most of the metal finishing world uses hydroxide 

precipitation as a way to remove their metals. 

Hydroxide precipitation is simply when you add 

sodium-potassium, hydroxide calcium, or hydroxide, 

really any form of hydroxide, to adjust your pH up. The 

hydroxide forms bonds with the metals and removes 

them from your wastewater in the form of metal salts, 

and that’s where your solids are generated from. 

There is actually a hydroxide solubility curve chart 

that if there is no chelation present — or very minimal 

chelation present — in your wastewater system, you 

can use that curve chart as kind of a guide to where 

you need to target your pH to remove the metals that 

you have in your system.

Are there other ways to remove metals than 
precipitation?

A lot of what we hear now is things like 

electrocoagulation, which isn’t very well known in 

the metal finishing world. Electrocoagulation is not 

electrowinning; it is a different process, but it allows 

you to overcome your chelation factors. I have seen 

it used in places where accelerated mass finishing, 

which is a chelation heavy process, is comingled 

with the plating rinses. It allows for metal removal 

even with the chelation present. Electrocoagulation 

is a totally physical way of removing your metal 

contaminants; you can do ion exchange in some 

cases, and there’s also what’s known as sulfide 

precipitation, where you use a sulfide instead of a 

hydroxide to adjust your pH, and you can use those at 

a much lower pH than the hydroxide solubility works. 

There are a lot of different ways to remove metals.

How can a manufacturer ensure they are using 
the right chemistry for their wastewater system?

Routinely you do what we call a ‘system welfare 

check,’ where you want to get some of your 

wastewater prior to any treatment being done to it, 

and you want a bench test using what your current 

chemistry is and the dosing that you’re currently 

dosing at to see what you’re removing. Before 

bench testing, you want to see what you actually 

have in your wastewater. Has it changed over the 

years? Have you added a new line that put a new 

contaminant in there that wasn’t in there before? 

It is so that you can gauge your metal removal 

efficiencies; if you’re hitting above 90% metal removal, 

and you’re doing really well, and your chemical usage 

is low, then you’re on the right treatment program. But 

say your chemical usage has crept up over the years, 

you’re now at 10-15 mils per gallon to treat with your 

coagulant; it might be time to bring in a different form 

of coagulation. In our industry, there are four types 

of coagulates: there’s iron-based, aluminum-based, 

calcium-based, and a new one on the market is rare-

earth-based coagulate. So compare them see which 

one works better.

What can you do with the solids generated from 
the wastewater treatment process?

In most of our plating industry, our waste our solid 

waste is F006, which is hazardous waste, and there 

were only seven incinerators in the country that will 
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accept that waste for incineration. As we generate 

more and more waste, our status may be classified 

as a large quantity generator. Some things that you 

can do is after you dewater your waste and you have 

about 80% moisture content left, you can run it through 

a sludge dryer or dehydration system so that you can 

remove even more of your moisture and lower your 

poundage that way. You can look into recycling your 

waste; there are numerous companies out there that 

will do metal recovery, or they will turn the solids from 

plating waste into things like concrete. Other than 

just landfill or incineration, there are several other 

options out there, depending on the amount of waste. 

We had one customer who had a large amount of 

copper in their solids — they were using an iron-based 

coagulant — and they had to use so much iron that it 

offset the percentage of copper in their solids. We took 

them off of that iron and put them on a calcium-based 

coagulant, and now they have about 10% copper in 

their sludge, and they’re able to recycle their sludge 

for copper recovery versus sending it out as hazardous 

landfill material.

What are some trends emerging with wastewater 
treatment?

We’re seeing a lot of people inquire about going to 

zero liquid discharge, which is where no liquid leaves 

their facility. It can be extremely expensive to get to 

a true zero liquid discharge status, so as always, you 

have to weigh the cost against the gain. But you can 

achieve zero liquid discharge by using membrane 

filtration systems and then running the filtrate from 

the membrane filtration through an RO or a DI unit 

depending on how clean you need your water to be 

for your process; whether it’s going to critical rinses 

or non-critical rinses. You can put that water back into 

your system instead of bringing in freshwater. You can 

also look at evaporation followed by condensation 

so that the steam from the evaporation process is 

collected and condensate is formed, giving you back to 

distilled water which you can then run through an RO 

or a DI unit — depending again on how clean you need 

your waters to be — and put those back in the process 

as well. Others are things like cleaner recoveries so 

that you’re not dumping your cleaners; you’re actually 

removing the contaminants, and putting the cleaner 

back in the bath, which reduces the volume of liquid 

going to your wastewater system. We’re also seeing 

electro dialysis being done on electroless nickel baths, 

causing those baths to be able to be run for more 

turns. There’s a lot of new technology, especially as 

we see water scarcity increase in the United States 

and across the world. There’s a lot of technology being 

developed and trialed on ways to recover our water 

from our manufacturing processes.
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