Tackling Oils, Soils and Recycling
for Wastewater Treatment &
Aqueous Cleaning Operations...
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Defining Your Objectives

What limits the life of your cleaning solutions or
compromises discharge now? Diminished cleaning

effectiveness... Exceedances...

Typical issues often include:

e Qils?
* Free, Emulsified
e Soils?

e Particulate, Dissolved
e Something Else?
e Water Quality, Biologicals
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Oils

Do yours always float to the top?
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Oil Skimmers

Floating Suctions

Mops, Belts, Etc.
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Oils

Do yours come and go...
move around... sorta emulsify...
and then split out again?

Arbortech Confidential Proprietary



Oil/Water Separators
AKA Coalescers
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Soils

Are you familiar with the concept of lamella clarification?
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Soils

Are your solids entirely, or essentially magnetic?

Magnetic Filtration
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Soils

Guessing that you are already familiar
with “conventional” filtration, right?

Such As...

Indexing Roll Media
Cartridge

Screen

Basket

Bag
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Water Quality/Biologicals

Already using any of these?

* |lon Exchange Resin / DI = Deionized Water
 Reverse Osmosis Membranes / RO

e Activated Carbon / GAC

e Biocides
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lon Exchange...
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Granular Activated Carbon...

- NG Activated Carbon
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Biocides...
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But What If | Have...
This?
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And What | Need Is...
This?
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In Other Words:

You are already
covered or at least
pretty knowledgeable
regarding all the data in
the prior slides and
came to hear about
recycling your aqueous
(water-based) cleaning
solutions, right? OK,
then - let’s revisit...
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Floating Suctions
Coalescers

Rope Skimmers
Tube Skimmers
Mop Skimmers
Belt Skimmers

Membre

logies...

Bag

Basket

Screen

? Cartridge

Magnetic

Indexing Roll Media
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Membrane Technologies!
Albeit, Tight Enough to Remove
Oils/Soils, but...

Loose Enough

To Restore My
Cleaning Solution
(Cleaner & Water)'

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr




What We'll Tell You...

1) What can membranes do for you and how might they
positively impact your operations and the planet

2) How the technology works

3) Typical parts’ and/or floor cleaning processes —
understanding your needs

4) How membrane filtration has helped your peers
5) Parts’ washing/floor washing/WWT apps

6) Results & Benefits

7) Questions & Answers

Arbortech Confidential Proprietary



What Membranes Can Do

v'Help industry meet local, state and federal (EPA)
compliance standards, often preventing WWTP operator
heartburn

v'Concentrate waste residuals for easier, more efficient, less
expensive and less frequent haul away

v Improve parts’ cleaning operations’ process control by
using consistently high quality, clean wash solution

v'Recycling saves money; payback when recycling wash
water can approach or even be under one year

v Less Iabor water, and energy required to maintain
cleanin eratlons (save the planet); Cleaning chemistry
usage s as ed; Potentially significant waste reduction;
Lower WWTP operatlng costs; Etc.
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How Does It Work...
Do You Believe in Magic?

Small dissolved molecules, like water
and unspent cleaner, pass through the
membrane. This processed solution,
called permeate, is discharged or,
where recycling is the objective, can be
returned to its feed stream, such as
your wash tank. Makes sense, right?

Nope...

Next slide please!
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How Does It Work... THE SEQUEL!
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How Does It Work... THE VIDEO!




Membrane Construction

Ceramics (C) Polymerics (P)
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Membrane Construction

(... continued)

316L SS Substrate Metal Oxide (MO) Membrane
(500X) (20,000X)
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Comparative M.O.C. Summary

VvV V VYV V VY

(Materials of Construction)

Rugged Ranking = #1 MO, #2 C, #3 P

Temp Range = >200°F - MO & C* {} ~140°F - P
pH Range = 0-14 - MO, C{} ~4-10-P
Back-Pulse/Deadhead = MO, C —yes {} P** — no
Long-lived = #1 MO, #2 C, #3 P

* Thermal fracture risk possibility

** Supported membranes could delaminate;
hollow fiber membranes are typically OK
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Problem? No Problem!

A Midwest engine manufacturer suffered paint defects
in its chromate / e-coat paint line in 2005. The symptom
was a series of pin-hole dots, down to the surface of the
substrate, raising concerns over corrosion protection.
Daily testing eventually led to the discovery that
cleaning chemistry additions necessary to maintain
sufficient free alkalinity to clean the parts raised total
alkalinity so high that a white residue was deposited on
the parts from the increasing level of spent chemistry.
As a result, these wash tanks had to be dumped and
recharged (d/r) bi-weekly (26 d/r per year).
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Problem? No Problem!

Membrane technology removed the spent fractions,
oils and soils, without disturbing cleaning
effectiveness; in fact, it improved! With recycling
equipment in place, first year benefits included:

(d Wash tank life essentially tripled...

1 Cleaning chemistry purchases dropped
significantly...

1 WWT costs fell from less frequent tank dumps...

J Savings in water usage, energy and labor...

J Payback was essentially 12 months -
specifically...

Arbortech Confidential Proprietary



Chromate/E-Coat Paint Line

Midwest Engine Manufacturer
2005 Costs — Verified & Published

Membrane Recycling $39,512.00
Stands $ 2,080.00
Miscellaneous (Install Parts & Labor) $ 4,000.00
Total $45,592.00
Client Documented Savings
Cleaner Chemistry $37,901.74
Waste Treatment $ 7,108.92
Total $45,010.66
R.O.I.

R.O.l. = Cost of Implementation vs. Savings
R.O.l. = $45,592.00/$45,010.66
R.O.l. = 1.0129 years
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Technology
Evaluation
Highlights

January 2003
to June 2003

Oil & Grease
= 88% Removal Rate

Suspended Solids
= 93% Removal Rate

Cleaner Chemical Usage
= 64% Reduction

Wastewater Generation
= 94.5% Reduction

WW. & Cleaner Costs
= 78% Reduction

Washer-Related Rejects
=51% Reduction
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Floor Wash Solution Recycling...
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Recycling Results & Benefits

Extend cleaning solution life, 4-6X, sometimes 10X+

Fewer washer-related rejects — 50%+ reduction in
reworked parts reported = higher yields

Substantial savings in cleaning chemistry purchases — as
much as >80% reported

Concentrated and much less waste = disposal fees drop

Lower dump/recharge labor costs — perhaps threefold
(or more) reduction in worker hours

Cut manufacturing line down situations
Short payback time — often ~1-2 years

Treatment complications from cleaning chemistries
minimized in your WWTP!
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815-385-0001
www.arbortech.com
sales@arbortech.com

Questions & Answers

Arbortech Confidential Proprietary


http://www.arbortech.com/
http://www.arbortech.com/
mailto:sales@arbortech.com

If we Google you, what skeletons
will we find in Ray Graffia, Jr.’s
closet? You remind me of one of
those “hippie tree huggers”!
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Guilty as charged...

* *

*

*

Ask your grandparents if they recall my ‘60s rock band =
New Colony Six!
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Tech Sessions Sponsored by e|COmeTer;‘ AV sponsored by 5@0&!’!

inspection equipment
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2015 HAL OF FAME
1965

ZOO) INDUCTEE

Ray Graffua
New Colony Six

Tech Sessions Sponsored by e[COm@TeP



ME!
i 1 M POWDER
o COATING

SHOW

u #PowderShow14

New Colony Six = Touring with the Beach Boys in 1968 <> L to R:
Al Jardine, Chuck Jobes, Les Stewart, Mike Love (up), Ronnie Rice,
Carl Wilson, Ray Graffia, Jr. (up), Bruce Johnston (down),

Pat McBride, Dennis Wilson, Gerry Van Kollenburg



For more about oily WWT or membrane technologies,

please contact Ray Graffia, Jr. --- for ’60s rock & roll
vadda yadda yadda? Contact me too!




815-385-0001
www.arbortech.com
sales@arbortech.com
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