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Qily wastewaters are generated by manufacturing
processes where machine coolants, hydraufic fluids,
and agqueous degreasing solutions come into contact
wih nnsewater. The deal wastewater treatment
segregates oly wastewater from metal ion bearing
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soluble oi, gninding oil, culting o, lubricating o,
hydraulic fiuid, lubncating grease, and oily sod from
plant ficor. In the case study plant, these oils
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Olls and greases are defined in three ways: polarity,
biodegradability, and physical characteristics. Polar oils
and greases are derived from animal and vegetable
materials and are usually found in the food-processing
industry, However, a cooling oil used in the case study
plant was found to be of this type. Oils and greases
derived from petroleum or minerals are nonpolar.
Generally, polar oils and greases are biodegradable
while nonpolar materials are bioresistant.

Physical characteristics of oils and greases are
described In five categories:

1. Free ol - rises rapidly to the surface under
quiescent conditions.
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2.  Mechanical dispersions - are fine droplets ranging
from micron size 10 several milimeters and are
stabslized by electncal charges or by pump action.

Chemically stabilized emuisions - are droplets of
oil which are stabilized by surface actve agenss at
the ollwater imertace.

measunring 5 microns or less in size which defies
removal by physical means.
5. Oiwet soiids - is ol that has adhersed fo the
surface of particulate matier in the wastewater.

in the case study, plant od and grease in untreated
wastewater vares up 1o 30000 mgl. When the
wastewalgr reatment plant was ntally nsialled 1 was
discoverad that oils and greases vaned up o 750.000
mg/ (we were attempting 10 treat watery o] and thess
levels clearly interfered with heavy metal removal.

Sources of Metal ions

Finding all the sources of metal ions in wastewater
proved 10 be challenging. After much analyss of each
wasiewater stream, we gradually developed an
understanding of the sources. The obvious sources
were pickling baths, chromate conversion coating
metal surface preparation. Less obvious were sonic
cleaning baths, mop water, floor scrubber water, and
machine coolant. The point is, be sure you thoroughly
characterize your wastewater before committing 1o a
design,

Separation of Waste

Prior to the wastewater treatmant system installation,
the case study plant had a single collection point for
any liquid waste not characterized as hazardous by
EPA hazardous waste regulations. Whether watery ail
or oily water, all wastes were emptied t0 one sump
which was pumped into the holding tank of an
ultrafiitration unit. The permeate was shipped off-site
as a non-hazardous oily wastewater while the
concentrate was shipped as waste oil.




Once the decision was made !0 treat wastewater on-
site for release 1o the public sewer, the oily waste was
combined with the rinse water from the metal cleaning
line which was oily also. The first step toward
consistant reatment was to separate many of the waste
sreams into waters and ois. Those streams
designated as ois are now collectad in a sump for the
waste ol tank while the oily waters are collected n a
sump that feeds an oll-water gravity separator. Water
from the separator and water from the metal finishing
room are held jointly in either of two 8,000 galion
equalization tanks until treated. A significant portion of
oll, that which adheres to the surface of setteable
sofids, s removed in the gravity separator. Typically,
the ol and grease ioad of water in the clean well s
2.500 mgA or less.

Although the perfarmance of gravity separators are
theoretically predicted by Stokes law, turbulenca and
shoricircuiting make proper hydraulic design and
retention time the critcal design ‘actors. As you may
guess. longer retention times aliow befter separaton.
In the case siudy, we sslected a cormugated piate
interceptor due o limited floor space.

Neutralization

Neutralization of oly wastewater turns out to be the
removed. A!the optimum pH, the metal ions precpaats
with éase; at 100 high or low pH, the system becomes
hard to control. Neutralization curves deveioped in
laboratories and reportad in technical literature proved
10 be Inaccurate in practice. Thersfore, we developed
neutralization data unigue fo the problematic
wastewaler we ara dealing with. This is the trick 1o
successiul cesign of a wastewater system.

The trick of effective operation is 10 salect electrodes
that require the minimum of cleaning. Even so, with
oily wastewater, daily cleaning of pH electrodes is
recommended. The oll quickly stops up the membrane
through which water passes and an incorrect pH may
be indicated,

After 18 months of fighting leaky fttings and sulfuric
acid spills, we instalied a carbon dioxide system for
lowering pH. The neatest thing about this isthat 55 is
the lowest pH achievable, so we have eliminated the
volcanic overshooting possible with poor sulfuric acid
control

Coagulation

Excess sodium hydroxide (NaOH) precipitates the metal
ions as hydroxides in the standard way. The chief
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problem in the coagulation of the metal precipitates in
olly wastewater is thal the oil greafly adds to the
volume of the floc and consumes chemical. Therefore,
when setting chemical dose, one has to account for the
chemicals needed to coagulate the oil as well as for the
metal hydraxides. Most of the time, the chemical dose
required for oll removal is 10-20 tmes the dose needed
for metal hydroxide coagulation,

Dissolved Air Flotation

Because we were dealing with large volumes of ol
compared o metal hydroxides, we decided 1o float the
siudge instead of clanfying waler by grawity seftiing.
Drssoived air fiotation (DAF) works well as long as the
air fiow and recycied water are balanced carefully with
incoming chemically reated water. We had to modify
the recycle design slightly 1o make it work optimally.
Since making the modification we have had very few
DAF control problems.

Media Filtration

Some solids always come off the DAF overfiow s0 a
media filter is needed o capture these solics. Before
we leamed to control the DAF we had to change media
every third month. Now. with better DAF control, we
have operated on the same media for nearly ten
months with only a minor loss of fiow rate cbserved.
Meda selection doas not seem 10 be critical. but we
use gamet and anthracie.

Carbon Filtration

Wa aiso installed a set of carbon filters 1o capture any
toxic organics which may pass through the wastewater
plant. It @akes only four ounces of a chiorinated
cleaning solvent to violate the discharge limitation for
toxic organics. The casbon filters serve as a safety net
for minor spills or minor contamination of wastewater,
but they are not meant to be a primary treatment unit
for organics, therefore, strict administrative procedures
have been implemented in the shop 10 prevent
contamination of wastewater.

Operational Problems

During the first 18 months of operation, the chief
problems were overcoming vast operational and
maintenance problems encountered by an
inexperienced crew. There were so many problems at
first that we were unable 1o identify root causes for ail
the symptoms. Therefora, we began by atacking
sympiomatic problems and looking for what eise
happened when we changed something. Gradually the
operators began to understand the complexities of the




system and o get a handle on how o operate it
sttectvely.

ACUTUESON was Neary Deatwed adctoral @w
wasirmale’ was Yeated Orecly weth  mewnum
equalizanon. Due 0 e small sTe of Te tank, we

DAF Stabilization: The key lo stabilizing the DAF
during a shon operating period after having been
stagnant for a longer period is 10 start chemical flows
about one-hall hour before starting wastewater flows.
The second major operational sacret s 1o pay attention
fo the pM in the DAF itsell. To this end, we installed a

Major Maintenance Problems

Bescdes ‘sarnng W coeale Te Ovy wasigwaler Dlars
e mamanance S wery omcal Decauss oy
waStenEier @ WUGH 0N eGUIDMent.

Pump Clogging: Tne prodlem s frequent cloggng of
frort end pumps.  The addition of an ol-water gravtly
separator and o B.000 galion equalizaton wnis
provde most 50M0S aC OeDrs 3 CN@NCe 10 3efe out
belore T DUMDS, Dyt SrEners are 5N reGuren. Even
S0, we have 3 requremant o dsassesDie. Ccean
"SDeCy. and reassamois all Yot end centidugal Dumps
on @ monthly Dasis.






