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The Mercer Advantage

For over 50 years there has been tension in the design of mainstream oil/wa-
ter coalescers.  Traditionally, those coalescers that were tightly packed to get 
the best efficiency numbers fouled very quickly.  Conversely, those designed 
to require less maintenance and cleaning were unable to meet mandatory 
removal levels.  What Mercer International has done is design a solution that 
combines the highest possible efficiency with the lowest practical mainte-
nance.

At the heart of this solution is Mercer’s Multi-Pack™ removable plate co-
alescer, a patented system utilizing flat parallel-plate coalescer modules with 
removable and adjustable plates. The most important evolution in the oil wa-
ter separation arena came when Mercer created dedicated zero turbulence 
chambers (“Chimney Zones”) for solids removal and oil extraction. The ability 
to remove solids from the process flow, as well as the other design improve-
ments below, have led to  Mercer International’s reputation for being the high-
est performance oil water separator on the market.



Flat Plate Herring 
Bone Design

Flat plate herring bone design (55 degree angle)

The Multi-Pack utilizes time-honored flat parallel plates set at a steep 

55 degree angle. The smooth flat plates in a cross-flow design help 

make this the most non-fouling design industry has to offer. Plate gaps 

can be tighter with less plugging than traditional coalescer plate designs. 

The smooth flat parallel plates are set at a 55° angle from the horizontal. 

The coalescer plates set at this steep angle help keep the solids moving 

downward and off the plates. This steep plate angle helps ensure that 

solids are processed down and out of the coalescer. [While oils and 

grease, in the same manner, can move upward and off the underside of 

the plates to be processed up and out of the coalescer.]  Our smooth, 

flat-plate design has no “nooks and crannies” in which solids and sludge 

can be caught to prematurely foul the coalescer.

Other Designs: Plates angles are typically found in a range of 
22° to 60° from the horizontal. One commercially available design 
has completely horizontal plates (highly prone to plugging) and 
one design has completely vertical plates (extremely inefficient 
for contaminant removal).

The plate widths (length of coalescer plates as measured from the en-

try view at the inlet) never exceed 24” in the Multi-Pack design. This 

yields a low Equivalent Diameter, further reducing fouling potential and 

is unique to the Multi-Pack design. A low Equivalent Diameter also leads 

to a low Reynold’s number, which describes the turbulence within the 

coalescer (the lower the number the more efficient the coalescer). With 

lesser turbulence within the coalescer, there will be more oils and solids 

removal per Stoke’s Law. Mercer has the lowest Equivalent Diameter in 

the industry as well as the lowest Reynold’s number. Mercer’s Reynold’s 

number is between 300-350 for it’s standard separator design criteria.

Other Designs: Other designs have much higher Equivalent 
Diameters due to the longer plate widths and wider plate gaps. 
Further, the corrugations in the plates of other designs also 
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increase the actual turbulence within their coalescers. Other 
coalescers have Reynolds numbers that may range from 500-
2000.

In most of Mercer’s models (units over 50 gpm) the short plate widths 

have an inherent “herring-bone plate design” built into the coalescer. It 

is this herring-bone design that help produce the dedicated Chimney-
Zone™ feature that is crucial for the removal of solids.

Non-fouling

The short plate widths, yield a low Equivalent Diameter (Deq). This is 

critical in preventing solids from building up and binding the coalescer. A 

low Equivalent Diameter also reduces turbulence within the separation 

area.

Cross Flow Design

While most coalescers employ a counter current flow of liquids and sol-

ids, Mercer utilizes a cross-flow design to combat fouling. This feature 

becomes increasingly important as plate gaps decrease. The Multi-
Pack design allows both oil and solids to move in the direction of the 

flow, minimizing the counter-currents and turbulence that cause solids 

fouling and oil re-emulsification.
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Chimney Zone™ 
Design

Short plate widths are only effective if the solids (and oils) can be “pro-

cessed” from the coalescer, otherwise they will simply build up within 

the coalescer causing plugging from the inside out. The Multi-Pack™ 
has built-in Chimney-Zones™ quiescent chambers for both oils and 

solids. As solids fall off the top of the 24” wide impingement plates (or 

as oil droplets coalesce and rise up from the bottom of the coalescer 

plates) they enter a “zero velocity” baffled Chimney- Zone. Here large 

quiescent chambers allow quick and efficient settling of solids or rising 

of oil. The Chimney-Zones are a full 4” in width and run the entire flow 

length of the coalescer pack. Solids fall unhindered by turbulence, and 

oil droplets rise without the risk of re-emulsifying due to collisions with 

interfering solids.

This unique feature enables the Multi-Pack™ to handle flows with 

extremely high solids loading, while maintaining excellent oil removal ef-

ficiency. These dedicated, zero-velocity zones are critical in enabling the 

coalescer to process oils and solids out of the coalescer, and thereby 

extending time between maintenance (adding to the overall savings that 

this technology allows). Remember, if solids (and oils) are not processed 

out of the coalescer, the coalescer is nothing more than a “glorified fil-

ter”—and therefore will be in need of constant attention..

Other Designs: No other separator offers direct overhead 
access to solids below the coalescer.

A further advantage of the full 4” Chimney-Zone is that a 3” vacuum line 

can be lowered between the plates to access the solids underneath the 

coalescer--without without removing the coalescer. This is of particular 

interest if the separator is a cylindrical, direct-buried unit where there are 

not solids removal fittings. In this case solids can be removed without 

draining down the entire tank or removing the coalescer.
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Inlet/Outlet Flow 
Distribution Baffles

Removable two-stage Inlet Distribution Baffles:

Mercer is one of the very few separator manufacturers that continues to 

provide two-stage distribution baffles. Our two-stage distribution baffle 

system is designed to assure evenly dispersed flow over the entire entry 

area of the coalescer — offering superior results within the coalescer. 

Flow enters a distinct inlet section, in the front end of the separator, 

which is designed to break up the velocity of the inlet flow entering from 

the inlet fitting.  This is especially important when the influent is pumped 

into the unit. Once the energy and velocity of the inlet flow has been re-

duced, the flow then enters the first stage of the flow distribution plates.  

Careful control of the velocity through the first stage baffle assures even 

flow distribution through all areas of the baffle, helping to ensure even 

flow over the entire entry area of the coalescer.  Equalized flow velocity 

entering the coalescer is critical in achieving efficiencies that approach 

the design potential of the coalescer per Stoke’s Law. 

The second stage of the inlet flow distribution baffle system further dis-

tributes flow and is designed for efficient eddy current reduction. Mo-

mentum and kinetic energy are further dissipated in this second stage. 

This efficient flow distribution and eddy current reduction design further 

enhances operational efficiencies, thereby offering significantly better 

results in the field from typical designs that only offer inefficient elbows, 

Tees or velocity head diffusion baffles.

Without an efficient flow distribution system in place, inlet flow enters 

various areas of the entry area of the coalescer with widely differing 

velocities. The inlet end of the coalescer must then act as the flow dis-

tribution system.  The front end of the coalescer, by default, becomes 

a flow distribution system and thereby usurps the actual usable plate 

surface area required for optimal separation.

The vast majority of separator designs typically have only a 90° or 45° 

elbow, tee or an angled plate as a velocity diffusion system. At best 

these are poor flow distribution systems and they put undue “strain” 

on the coalescer—causing unnecessary inefficiencies in the coalescer 
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section (where the most critical separation is occurring in order to pro-

duce low oil effluent concentrations).

Our distribution baffles are also easily removable without entering or 

emptying the separator. Mercer is the only major manufacturer offering 

removable two-stage distribution baffles. 

Outlet Distribution Baffles: 

Mercer is one of the very few manufacturers that continues to supply an 

outlet flow distribution baffle, as well (what is good for inlet distribution 

is also good for the outlet distribution). The outlet distribution baffle is a 

single-stage, perforated baffle placed after the coalescer and works in 

combination with the inlet distribution baffle. The outlet distribution baf-

fle helps maintain uniform flow throughout the separator, and prevents 

“coning” (short-circuiting flow from the upper portion of the coalescer). 

With efficient flow-distribution baffles on both the inlet and outlet sec-

tions, “dead spots” within the coalescer are virtually eliminated.  

Careful control of the velocity through the first-stage baffle assures even 

flow distribution. The second stage of the baffle is designed for efficient 

eddy current reduction. Fluid momentum and kinetic energy are effec-

tively dissipated by the second stage. If the baffles do a good job of 

equalizing the flow, valuable space within the front of the coalescer will 

not be used up to perform this needed function. Therefore, the efficient 

flow distribution and eddy current reduction design of the baffles en-

able the coalescers to achieve operational efficiencies much closer to 

the theoretical, thereby giving significantly better results in the field than 

other brands.

The flow distribution baffles are designed to be easily removable for 

maintenance without emptying the vessel or without personnel entering 

the confined space area.

Other Designs: Other units typically have only a 90° or 45° 
elbow, tee or an angled plate as a velocity diffusion system. At 
best this is a poor flow distribution system and puts a stain on the 
coalescer system—causing unnecessary inefficiencies. Mercer 
is the only major manufacturer offering a removable two-stage 
distribution baffle.
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Similar to the inlet distribution baffles, the outlet distribution baffles are 

removable without emptying the vessel, and can be removed without 

personnel entering the confined space.

Other Designs: Mercer may be the only manufacturer left offer-
ing and outlet distribution baffle.

The coalescers have Nylon or Teflon sealing strips, front and back, to 

prevent hydraulic leaks between the coalescers and the tank. As leaks 

are prevented, effluent efficiency increases. other designs that incorpo-

rate reusable sealing strips to prevent hydraulic “short circuiting”.
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Field Adjustable 
Removable Plates

Greater flexibility = better efficiency

Each plate within the coalescer is completely removable from the co-

alescer frame and the plate spacing is therefore able to be adjusted to 

multiple plate gap settings. This patented feature lets the operator field 

adjust the coalescer to obtain optimal results. If greater oil removal is 

required, plates can be added for increased efficiency. If solids loading 

increases, plates can be removed to reduce fouling potential.

With the Multi-Pack™ coalescer, the end user is able to meet or ex-

ceed discharge regulations now, and also in the future. As discharge 

limitations become more stringent, the standard plate spacing of the 

Multi-Pack coalescer can be decreased by adding more plates without 

any field modifications. This allows small micron droplets of oil to be 

removed, thereby, increasing oil removal capability. By adding plates, 

instead of entire units, the end user’s future capital costs are drastically 

reduced.

The Multi-Pack module enables you to meet discharge regulations 

both now and in the future. As discharge limitations become ever more 

stringent, replacement of standard plates with longer plates will add 
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detention time in the coalescer, thereby increasing oil removal capability. 

By simply replacing plates, instead of entire units, future capital costs 

are minimized.

The Multi-Pack design allows flexibility that is impossible to obtain 

with other coalescer designs. For example, the plate gaps within the 

coalescer can be varied in order to fine-tune the separator to maximize 

efficiency. That is, it is possible to keep tighter plate gaps toward to top 

of the coalescer pack, where there are typically fewer solids present, 

and large plate gaps toward the bottom where solids concentrations are 

frequently higher.

The Multi-Pack is the only coalescer available that offers plates that are 

completely removable and adjustable and are protected by the above 

referenced patents. Generally, as the gaps between plates in any co-

alescer decrease, efficiency increases. As the gaps increase, mainte-

nance decreases, however, efficiency decreases as well. The adjustable 

plate feature allows flexibility in meeting changing wastewater character-

istics and varying flow conditions.

This significant feature allows the end user to dictate a plate gap at the 

design phase based on application-oriented data. It also would allow 

the operator to field-adjust the Multi-Pack to obtain optimal results by 

fine-tuning if necessary.

HOW IT WORKS: If greater oil & grease removal is required, plates can 

be added for increased efficiency. If solids loading increases, plates 

can be strategically removed to reduce fouling, thereby reducing on-

going maintenance requirements. The removable plate feature enables 

the operator to meet future discharge regulations, as well. As discharge 

limitations become more stringent, replacement of standard plates with 

longer plates will add detention time in the coalescer, thereby increasing 

oil removal capability.

The plate gaps can be adjusted in increments of 5/16” (nominal right 

angle plate gaps) from the smallest possible plate gap of 5/16” to plate 

gaps of 5/8”, 15/16”, 1 1/4”, 1 9/16”, 1 7/8”, 2 3/16” and so on, to any desired 

plate gap.
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Hopper Bottom 
Design

Removing Sludge from the Process is Key

In the Mercer deign, the angles of incidence are a steep 55° angle from 

the horizontal axis. In an aqueous environment, this is an excellent angle 

for most solids to overcome friction-forces-per-relative-weight in a liquid 

carrier, and effectively move solids down to the bottom, without binding 

on the hopper walls. A 55° compartment by virtue of its design has a 

higher solids-holding capacity.

Other Designs: Typical designs supply a solids-holding com-
partment of 45° or less. No other design has as much solids-
holding capacity as Mercer’s 55°, full-length design.

The “V” bottom allows the downward movement of solids to concentrate 

toward one linear area within the hopper. This is very important in on-

going maintenance of the unit. The steep “V” bottom gives the operator 

the potential to efficiently draw off solids and/or sludge in areas of high 

solids loading (typically found in the front compartment section as well 

as underneath the coalescers). Remember, even a light solids loading 

will cause solids to accumulate quickly. Mercer’s V-bottom design runs 

the entire flow length of the unit, not just under the coalescer.

Also, the hopper section is compartmentalized. This adds strength to 

the tank design, and also keeps solids from drifting to other areas of the 

solids hopper, thereby, preventing increased maintenance requirements 

and reducing the costs associated with sludge disposal.

Other Designs: Very few other design have a full-length “V” or 
pyramid bottom. Most rectangular units have a “V” or pyramid 
under the coalescer only, with a flat bottom in all other areas.
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The unit has several solids/sludge outlet fittings. Though sludge build-

up will be greatest in the areas described above, the trend is that the 

very fine solids will drift uniformly throughout the bottom area of the 

separator.

Since bottom solids and sludge tend to move very slowly, it is important 

to have solids/sludge outlets throughout the entire hopper to keep the 

percent solids in the sludge within acceptable limits. This will save main-

tenance time and disposal costs, as well. Mercer’s standard unit has five 

sludge removal drains. Mercers typical unit has 5 sludge drains.

Other Designs: Most units available have only one or two 
sludge outlet ports, resulting in increased costs of disposal due 
to removal of more water than necessary.
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Sturdy Tank Design 
and Paint System

No other design offers these significant features.

Mercer supplies a sturdy tank shell to house the internal components. 

Our separators built in the mid-range size (400-600 gpm) have exte-

rior shell walls from 5/16” to 3/8”, with 1⁄2” base plates and substantial 

structural reinforcing. We utilize schedule 80 carbon steel or stainless 

steel sludge fittings or stainless, where blasting and painting is the most 

difficult and the effects of corrosion will be the most prominent.

Mercer specifies Carboline or Sherwin Williams paint systems on all our 

carbons steel fabrications. A typical paint specification is as follows:

Interior paint: Carboline Plasite #7159 or Sherwin Williams two part 

coal tar epoxy (TarguardTM #4.72) over SP-10 sandblast. Exterior paint: 

Carboline Carbothane 133HB over Carboguard 888 primer or Sherwin 

Williams recoatable epoxy primer (#4.45) over SP-6 sand blast with a 

hi- solids polyurethane finish coat (#5.21).

We have used other paint systems (to incorporate a client’s standard), 

and are willing to utilize your company standard. We typically exceed the 

paint manufacturer’s coating recommendation on the interior system, by 

double coating the interior epoxy to minimize thin spots.

Mercer takes extra effort in inspecting the sandblasting job, especially 

the interior. Mercer closely monitors its sub-fabricators in regard the SP-

10 interior blast, keeping in mind that the paint system is only as good 

as the sand blast beneath it.

Other Designs: Though I can’t speak authoritatively on others’ 
painting procedures, I do see many units in the field and have 
trouble believing that the basting and painting is done strictly per 
the paint manufacturer’s specification.
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Ease of Cleaning

One major advantage of the removable-plate Multi-Pack™ design is 

the ease of cleaning. Although the separator can handle very high solids 

loading, with time oil-laden solids and sludge deposits will accumulate 

in the coalescer. The entire coalescer can be easily removed by the 

operator, visually inspected, and cleaned in minutes. Once cleaned, 

the coalescer is slipped back into position and is immediately ready to 

operate again. The easily removable design virtually eliminates the costs 

associated with the “confined space entry” regulations.

The Multi-Pack™ has a distinct advantage over other coalescers be-

cause it is fully contained in one easy to remove rectangular structure.  

As flow rates increase, some oil water separators that require plastic 

packs or bundles can have 30 plus bundles of media to remove.  Often 

times these irregularly shaped bundles, riddled with solids and sludge, 

are hard to remove and present safety hazards during retrieval and 

replacement.  With the Multi-Pack, end users can simply maneuver a 

boom truck into place or use an industrial strength winch to lift the entire 

singular bundle up for a cleaning.

The flat plate design with flow free chimney zone™ channels allow for 

the coalescer pack to be cleaned all the way through from one side to 

another. Some poorly designed plastic coalescers have rigid structures 

or bundled tubes that make cleaning through more than a foot in any di-

rection impossible.  With this being the case, most other designs require 

constant replacing of media due to fouling and breakage.

The Muti-Pack is the easiest coalescer to clean, and calls for (on aver-

age) half the required maintenance cleanings as the other designs.  This 

ease of cleaning and the drastic reduction in maintenance frequency is 

how Mercer sets itself apart. 
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Full Width Weir  
Plate Design

Adjustable Weir Plate Advantages

Mercer offers a well-designed, adjustable effluent weir plate with many 

advantages over traditional designs. The weir plate is designed to run 

the full width of the separator. This helps suppress unwanted surges 

within the unit that are deleterious to efficient functioning of the separa-

tor. This is important when skim pipes are utilized or if flow rates may 

change in the future. If the skim pipes can not be set properly because 

of excessive, unwanted surging, two scenarios can occur.  Either no oil 

will enter the oil-holding tank, and oil will continue building up in the 

OWS. This is due to the skim pipe being set too high.  Or if the skim pipe 

is set too low and the peak flows create unexpected surges, then water 

will enter the compartment, flooding the oil-holding tank. Well-designed 

weir plates are used to in a separator to adjust the static and operating 

levels in order to “fine tune” these levels to further enhance and optimize 

performance. 

One important distinction that makes Mercer weir plates unique is that 

we put the bolts close together--that one can literally tighten the hard-

ware by hand to hydraulically seal the weir system. This “easy adjust” 

design feature prevents deformation of the weir gasket. By keeping the 

gasket in its original undeformed state, the weir plate can be easily ad-

justed to different heights in the future without the weir plate leaking due 

to a deformed gasket--which can be problematic making a positive seal 

in a different area of the gasket. The larger the separator weir, the more 

this problem is magnified.  Mercer also employs ergonomic adjustment 

handles on each side of our larger weir plates for ease of weir plate 

adjustment.

The weir plate and all associated hardware are inherently corrosion 

resistant. Standard units have 304 stainless steel weir plates and hard-

ware. Gaskets are of either Nitrile or Viton.  The weir plates are precisely 

manufactured and are of a heavy duty design.  

Other Designs: Most other designs do not utilize a full-width 
weir plate. This may supply simple outlet invert pipes that create 
unwanted surges within the separator. Typically, OWS manufac-
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turers supply painted carbon steel weir plates and only plated 
hardware. Most manufacturers use steel of the same thickness 
of the tank which helps create binding problems and issues 
with weir leaks. Few manufacturers supply inherently corrosion 
resistant weir plates and hardware (marine-grade aluminum and 
304 or 316 stainless steel). Plated hardware, in lieu of inherently 
corrosion-resistant stainless steel, will quickly corrode in the 
wastewater environment. Many manufacturers also utilize less 
expensive gasket material that will succumb to various hydrocar-
bons, chemical contaminants and high temperatures. 

No other supplier that that we are aware of offers a weir plate design 

with bolt hole center at 4 - 4 1⁄2”, allowing ease of adjustment and hy-

draulic sealing with only tightening the hardware “finger tight”.  By having 

the nuts every 4 - 4 1/2” there are more “points” of pressure over the 

entire weir plate for sealing, and therefore less torque per nut.  With a 

low-torque weir, there is no deformation of the weir gasket and the weir 

plate will be able to be reset in the future without the issues of resealing 

the weir plate due to a deformed gasket.
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Accessories

Spill Control and Alert Components:
Emergency Oil Stop Valve

Level Switches

Spill Alarms

Custom HMI Panels

Adjustable Outlet Weir

Protection Against the Elements:
Electric Immersion Heaters

Insulation Options

Solids Treatment:
Automated Solids Removal Valves

Sludge Pumping and Storage systems

Oil Storage/Removal:
Oil Skimmers

Oil holding compartments

Misc:
Stairs and landings

Stainless Steel Diamond Textured Covers

Each of the above accessories is designed with ease of maintenance 

and dependability in mind. The accessories are typically a premium 

product within that specific accessory’s field.

For instance, Mercer’s standard heater element is a low-watt density (23 

watt per square inch) system, each element with its own self-regulating 

thermostat setting, and running light. The elements have Incoloy™ 

sheathing for longer life. We supply Watlow heaters, recognized as a 

leader in quality heater equipment in the industry. A second example 

is the oil skimming equipment that we supply as an option. Though 

the Oil Skimmer, Inc. “smooth tube” skimmer is more expensive than 

other types that are available, they are recognized as the leader in the 

oil skimming industry. Like the Watlow heaters, the oil skimmer is more 

expensive than other brands, but the benefits of this skimmer to the 

end user outweighs the one-time benefit of less costly equipment. The 
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“smooth tube” skimmer is ideally suited for skimming oils containing 

solids/sludge, skims a larger area more efficiently and its rugged de-

sign fits our concept of supplying industrial-duty components. We have 

found that more than half of the electric utility applications require an 

automatic-type skimmer in lieu of the traditional skim pipe due to high 

solids in the wastewater. Therefore a superior oil skimmer may be of 

particular importance to the end user.

Other Designs: Since most separator manufacturers sell on 
price rather that on features and benefits, most separator manu-
facturers supply accessories that fit their corporate philosophy.
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Materials of 
Construction

Material of Construction

The coalescer frame is designed to last the lifetime of the separator 

unit. The coalescer frame is built of sturdy 2” x 2” 304 or 316 structural 

stainless steel. The plate-holding strips are 304 stainless steel, as well. 

Marine aluminum and 316 stainless steel plate-holding strips are avail-

able for particular applications. The Multi-Pack can accommodate any 

flat plate material. Coalescer materials that have been used include: 

polypropylene, pvc, cpvc, acrylic, aluminum, marine aluminum, 304 & 

304L stainless steel, 316 and 316L stainless steel. Other materials such 

as phenolic epoxies composite materials show promise, as well.

Other Designs: Most other designs utilize a shop-fabricated 
1” x 1” 304 stainless steel frame or no frame system at all. The 
standard coalescer plates are typically polypropylene, pvc, or 
painted carbon steel. Plastic coalescer plates are heat sealed to 
form the pack and are set in the coalescer frame. Carbon steel 
plate coalescer plates are typically stitch welded into the carbon 
steel coalescer frames and are not removable for cleaning.
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