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As separation and filtration technologies 
continue to be studied and improved, 
compliance with the South African National 
Water Act 1998 (Act No 36 of 1998) - with 
reference to prevention and remedying 
effects of pollution and control of emer­
gency incidents - becomes easier. The 
Act prescribes the discharge limit to any 
natural water source to below 2, 5 mg oil/ 
litre. In order to comply with these regula­
tions, oily-water separation systems must 
be able to process all three phases of oil in 
contaminated water. This article deals with 
hydrocyclone technology in contamination 
management. 

Hydrocyclone technology: a water management 
solution 
In general hydrocyclone separation, the water/oil effluent 
enters the cyclone and begins to spin under a centrifugal 
force which is in the order of 800 to 1000 times the 
force of gravity. This force causes the two immiscible 
liquids (oil and water) to separate. 

As the inventors and pioneers of industrial hydrocy­
clone oily water systems. Ultraspin is the world's largest 

supplier of industrial hydrocyclone 
oily water treatment systems. The 
Ultraspin Separator pumps water 
tangentially into the large diam­
eter end of the separator, which 
initiates a spinning vortex. This 
spinning vortex is accelerated as 
it moves down the tapered sepa­
ration tube where the heavier 
(water) phase is forced outward 
toward the cyclone wall, and the 
lighter (oil) phase migrates toward 
the centre core. The separated oil 
is removed via a hole in the sepa­
rator end face, and the treated 
water is discharged out the other 
end of the tube. 

With no moving parts, the pro­
cess is low maintenance, simple 
and effective with separation oc­
curring during the 2-3 seconds it 
takes for the water/oil mix to pass 
through the cyclone. Effluent can 
then be recycled for continuous 
treatment. 

Phases of oil contamination 
It is important to note, however, 
that there are three phases of 
oil in contaminated water: the 
free phase, the emulsified phase 
and the dissolved phase, and 
each has a specific impact on the 
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quality of that water. To clean the water, a precise strategy 
for each phase is required. 

The tree phase refers to free-floating oil or oil droplets 
greater than 150 micron, and the oil in this phase can be 
separated by gravity. The next phase is emulsif ied oi l . and 
this includes oil droplets between 2 and 150 micron in size, 
which subsequently requires a separat ing process that is 
more powerful t han the force of gravity. Finally, t he dissolved 
phase refers to oil droplets that are less than 2 micron, 
where the oil is physically dissolved in the water. Dissolved 
oil cannot be t reated by conventional gravity and plate pack 
type systems. (See image below.) 

Figure 2 ; Three types of oil removed 
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1 . Free Oil 

Free f loating oil OR 
Oil droplets greater than 150 micron 
Free oil can separate by gravity 

2 . Emulsi f ied 

Oil droplets less than 150 micron AND 
Oil droplets greater than 2 micron 
Emulsified oil must be treated with 
more powerful separator 

3 . Dissolved 

Oil droplets less than 2 micron OR 
Physically dissolved in the water 
Dissolved oil will NOT be treated by 
conventional gravity, plate pack type 
systems 

Hydrocyclone technology enables the 
separation of oil f rom water a t any flow 
rate, from the smaller system that op­
erates a t 3.5 m 3 / nou r up to and above 
1 0 0 0 m ' / h o u r wi th specially designed 
larger systems. 

Where tradit ional oily water separa­
tor systems use plate pack mecha­
nisms, which can only guarantee the 
removal of oil droplets that are greater 
than 160 micron in size, hydrocyclone 
technology can achieve a 9 5 % success 
rate wi th oil droplets less than 15 
micron in size. 

Gravity settling tanks 
Simply al lowing oil to f loat to a surface 
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that are bigger than 150 micron. 

Figure 4 

Examples of this technology include API separators, triple 
interceptors, above ground tanks or collection pits. 

The Ultraspin Separator is typically used to remove 
oil (and suspended solids) from effluent oil waters that 
collect in a pit or tank. The separated oil and sludge is 
collected in an oil tank. The treated water is discharged 
to a sewer or other approved discharge source. 

A typical schematic showing th is system can be seen 
in the series of diagrams that follow. Oily water drains 
from the source into a collection pit. which eventually fills 
up wi th oily water. The operator starts manual OS units 
when the pit is ful l . The automatic OS units are operated 
by pneumatic controls that detect pit high and low levels 
via probes mounted in the pit. 

A floating skimmer is used to remove effluent from 
the pit or tank to the separator. The eff luents flow to the 
pump via a debris strainer on the separator skid. The 
strainer basket removes large debris and particles. The 
OS series separators use air powered pumps, wh ich 
provide the correct pressure to drive the f luid through the 
separator, which in turn creates the required vortex spin. 

The treated water is discharged from the top of the 
separator. On all models, apart from manual systems, 
the treated fluid is initially recycled back to the collection 
pit for a set t ime, for example. 3 0 min . after which it is 
discharged to the sewer (or other approved area). 

The separated oil (with some water) is sent t o the oil-
decant tank. Any excess water is automatically decanted 
out t o be returned to the effluent collection pit for re-
treatment. 

Auto recycle with spill pit 
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Figure 6 
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Separation efficiency 
Oily water 'separator performance' can be measured in a variety 
of ways. Typical examples of these measures may include: 
• Plow rate capacity 
" Ability to operate without service or maintenance 
• Reliability 
• Operator training and attention required 
• Oil separation efficiency 
• Suspended solids separation efficiency. 
Usually it is specific client requirements that determine which of 
these, and other measures, are most important. A primary crite­
rion is oily water separation ability. This is often the main crite­
rion in determining final discharge water quality. Under a given 
standard set of conditions the effectiveness of the treatment 
equipment is judged in terms of efficiency of oil removal, under 
specified conditions. Separation efficiency can be expressed as 
follows: 

Eff% ­ 100 x ( Cin ­ Cout/ Cin) 
Cin »feed inlet concentration (mg/l) 
Cout ■ discharge outlet concentration (mg/l) 

Oil separation efficiency can be objectively accessed by 
examining the separator oil droplet size versus separation 
efficiency curves. For higher quality separators, these curves 
should be readily available from manufacturers. Manufacturers 
should also be able to confirm performance to these curves by 
independent tests. The purpose of oily water separators is to 
obtain clean water. However, claims of a separator being able to 
achieve, say less than 10 mg/l discharge are meaningless and 
deceptive without recourse to oil droplet size performance. 

Figure 6 shows typical performance curves for four separa­

tors: 

• Ultraspin 0S20 separator (one pass 
and with recycle) 

• Typical high quality plate pack (7 mm 
plate spacing) 

• Typical budget plate pack (12 mm) 
• Typical simple gravity settling tank. 
More powerful separators have a 
number of advantages, including: 
• Obtain better quality discharge water 
• Meet or exceed local and national 

trade waste discharge standards 
• Meet or exceed future discharge 

standards 
• Deal with accidental spills 
• Tolerate higher strength non­quick­

break detergents and cleaner's 
curves. 

The more efficient a separator is at removing smaller oil drop­

lets the more powerful it is. Ideal performance curves should 
show that a system is able to remove more than 90% of 
20­micron oil droplets. Many plate pack manufacturers recom­

mend that these separators not be used if oil droplets are less 
than 60 micron. Some manufacturers claim high performance 
but make this claim under very favourable conditions, such as 
very light, easy to separate oil. Qualified technical information 
to support performance claims is key. 

Figure 7: Coal mine water discharge before installation 

Figure 8: Coal mine water discharge after installation 
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