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Separating Waste from Water



 
ACQUA International Group [“ACQUA”] 
 
ACQUA are involved in the extraction of waste from water using proprietary 

technologies sold under the following brand names: 

• Vertical Gravity Separator (VGS*) 

• Induced Cyclonic Separator (IC-SEP*) 

• Cyclonic Falling Film Evaporator (CycloVap*) 

• Inline Swirl Generator Hydrocyclone Head (ISG*) 

o Liquid/Liquid 

o Solid/Liquid 

• Liquid Skimmer (Skimmer*) 

 

The ACQUA technologies are involved in the following market segments and 

applications: 

• Oil-water separation 

• Fat, oil and grease recovery/removal 

• Marine bilge water treatment and marina oil slicks clean-up 

• Soil remediation 

• Tertiary sewage treatment 

• Recovery of backwash water 

• Removal of suspended solids 

• Treatment of wastewater from food and chemical manufacturing, pulp and fines 

recovery. 
 
 
 
 
 
 
 
 
 
* Indicates International Patents Pending 
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1 THE INLINE SWIRL GENERATOR (ISG*) 
 
The Inline Swirl Generator (ISG*) is a highly innovative and patented hydrocyclone 
head that creates the impetus in ISG* hyrdrocyclones.  ISG* Hydrocyclones include 
both solid/liquid applications, and liquid/liquid applications.  They utilise the same 
principle as other hydrocyclones, but benefit from the improved performance generated 
through the ISG*. 
 
ISG* hydrocyclones are the heart of 2 ACQUA proprietary separation technologies: 

 
• Induced Cyclonic Separator (IC-SEP*) 

The IC-SEP* is a solid/liquid or liquid/liquid flotation system.  It utilises the 
ISG* to mix entrained air into the liquid stream.  The use of the ISG* means that 
the air is dissolved into the liquid stream, rather than being simply entrained. 

 
• Cyclonic Evaporator (CycloVap*). 

The CycloVap* is a cyclonic evaporator that utilises the ISG* to rapidly 
accelerate the liquid inside the tubes of a shell and heat exchanger.  The rapid 
swirling allows the CycloVap* to benefit from a thinner liquid film inside the 
heat exchanger, and from greatly improved heat transfer coefficients. 

 
Similarly, ISG* hydrocyclones can also be used in conjunction with another ACQUA 
proprietary separator: 
 

• The Vertical Gravity Separator (VGS*) 
ISG* hydrocyclones can be used as a first phase for the VGS* to either remove 
heavy phase water and pass the light phase oil to the VGS*, or to remove excess 
solids before passing the oily water to the VGS* 
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1.1  Feature and Benefits 
 

• A fraction of the weight, size and capital cost of equivalent conventional filters. 
• No moving parts. 
• Continuous operation. 
• Can be mounted in any orientation. 
• Minimum supervision and maintenance. 
• Modular design for turndown or expansion flexibility. 

 
 
1.2  Applications 
 
Liquid/Liquid ISG* Hydrocyclone Solid/Liquid ISG* Hydrocyclone 

• Separation of oil from heavy phase 
water 

• Removal of sand, propants and pipe 
scale from well fluids. 

• Separation of any 2 liquids that have 
different densities. 

• Removal of solids from a water 
stream. 

 • Removal of solids for 'downstream' 
equipment protection. 

 • Washing sand that has been 
removed from other applications, 
via a water jetting process. 

 • Clean-up of oil contaminated solids. 
 • Catalyst recovery from refined 

hydrocarbons. 
 • Starch removal from process water. 
 • Rice washing. 
 • Mill scale oil removal. 
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1.3  How does the ISG* work? 
 
The ISG* hydrocyclone works as other hydrocyclones do, but has the advantage of the 
ISG* hydrocyclone head. 
 
A twin entry matched 
helical head is the key 
component of the ISG*.  
The advantages of this 
over traditional 
tangential cyclone entry, 
is the low pressure drop 
and the inlets.   
 
The inlets give the 
advantage of less shear 
at the inlet, causing less 
emulsification and a 
more stable formation of 
the outer down spiralling 
flow pattern in the 
tapered section of the 
hydrocyclone. 
Furthermore, this 
reduces pumping costs 
and the size of the pump. 
 
ISG* hydrocyclones are 
used for the separation 
of 2 liquids or a liquid 
and a solid of differing 
densities. 
 
Entering the cyclone  at high velocity through the ISG* head inlets, the liquid follows a 
spiral path near the vessel wall that forms a strong downward vortex.  Large or heavy 
particles separate to the wall and are pushed down out of the cyclone.  In the case of a 
liquid/liquid de-oiling ISG* hydrocyclone, this is the heavy water phase which can be 
discharged to the sewer.  For a solid/liquid ISG* hydrocyclone, this is pushed out of the 
cyclone as a slurry or a paste. 
 
The remaining liquid is pushed back through the ISG* hydrocyclone in an inner vortex 
and is then discharged to an ACQUA separator. 
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2 DIAGRAMS 
 
2.1  Liquid/Liquid ISG* Hydrocyclone 
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2.2  Solid/Liquid ISG* Hydrocyclone 
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3 PROJECT SUMMARIES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enterra Group 
 

Adelaide Convention Centre 
 

Kallis & France Foods Pty Ltd 
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3.1  Enterra Group 
 

Client   Enterra Group 
Location   Docklands, Victoria, Australia 
 
Product Hydrocarbon Oil (OWS) Vertical Gravity Separator (VGS*) and 

Inline Swirl Generator (ISG*) 
 
 
 
 
Objective 
 
The objective of this project is to purify contaminated groundwater. Chemicals are not 
to be used, and water contamination must be reduced to a level whereby trade waste 
discharge fees are minimized. Since the water will also be used on the remediation site 
for dust control, health and safety requirements dictate that water quality is paramount. 
 
  
Background 
 
For more than a century, parts of the 
Docklands Precinct have been used for 
heavy industrial uses. The West 
Melbourne Gasworks in particular was 
used for the manufacture of coal gas, 
and the storage of large quantities of 
what are now regarded are toxic 
chemicals. As part of an ongoing 
initiative to create employment and 
stimulate growth through privately 
funded infrastructure projects, The 
Victorian government has now decided 
to redevelop the Docklands area, one of 
the largest joint government and private 

 
 

 
industry projects in Victoria’s history. A 
key to the development is the 
construction of low, medium and high 
density housing, along with the 
necessary governmental infrastructure. 

Before the West Melbourne Gasworks 
site can be sold to a private developer, 
the present owner must decontaminate 
the site. During its history, various 
governmental bodies have owned the 
West Melbourne Gasworks site. As 
such, the Victorian Government has the 
responsibility of cleaning up the site. 
They have subsequently tendered out the 

decontamination works. The soil is 
contaminated mainly with liquid 
hydrocarbons, but also with coal dust, 
BTEX and other mineral oil derivative 
chemicals.  Enterra JV has been 
employed to oversee the site 
decontamination. They will sort and 
decontaminate the soil as appropriate.  
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Solution 
 
The soil decontamination process exposes vast quantities of similarly contaminated 
groundwater. The exposed water also needs to be decontaminated before being sent to 
the sewer or being sprayed on site for dust control. 
 
Since Enterra JV are also responsible for the water discharged from the site, they have 
employed ACQUA to undertake the processing of the water and to ensure the discharge 
of clean water from the site. As most of the contamination is in the form of 
hydrocarbons, ACQUA have determined that hydrocyclones can be used in place of 
traditional chemical treatment. 
 
Unfortunately the proximity of the site to the Yarra River allows for hydraulic stresses 
which lead to groundwater flows into the site. This water also becomes contaminated, 
and this water also needs to be treated. 
 
The system supplied by ACQUA employs two hydrocyclones, a patented OWS VGS* 
and a series of retention tanks. The hydrocyclone exploits the principle of density 
difference for phase separation. The light phase is separated from the heavy phase by 
inducing centrifugal forces inside a special chamber. The patented ISG* is the heart of 
the system. 
 
The first stage consists of an 8-head solid/liquid hydrocyclone. The sand and silt sucked 
up from the excavation pits is separated from the oily water stream prior to the second 
stage treatment. The oily water then passes to a second multi head hydrocyclone. This 
unit swirls the oily water at extremely high speed to force the oil away from the water. 
The oil rich phase is further concentrated using another patented technology, the     
OWS VGS*. 
 
The resulting clarified water is settled for a short period before being discharged to 
sewer. The purity of the water is such that trade waste charges are minimized. 
Alternatively, the processed water may be spayed on site for dust control, thus saving 
on town water charges, and further reducing trade waste charges by decreasing the 
volume of water being sent to the sewer. 
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3.2  Adelaide Convention Centre 
 

Client   Adelaide Convention Centre 
Location   Adelaide, South Australia, Australia 
 
Product Fat, Oil and Grease (FOG) Vertical Gravity Separator (VGS*) and 

Inline Swirl Generator (ISG*) 
 
 
 
 
 
Objective 
 
To remove large suspended 

solids and fat, oil and 

grease from a wastewater 

stream of 9,000kg/hr from 

the waste emanating from 

the restaurant kitchens at 

the new Adelaide 

Convention Centre. The 

wastewater needs to be 

clean enough so that it can 

be discharged to sewer at 

minimal discharge costs, 

while other operating costs 

also need to be minimized. 
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Background 
 
The wastewater from these restaurant kitchens is very high in suspended solids and fat, 
oil and grease. The client required a compact system to remove as much as possible of 
the above contaminants. Due to the stringent space and local water authority 
requirements, the FOG VGS* was chosen as the best option for treating the waste.  
 
The FOG VGS* is a fat, oil and grease separator that contains numerous oil coalescing 
cones, which create a low-pressure zone in the middle drawing fat, oil and grease waste 
to the surface of the unit where it can be collected.  
 
 
Solution 
 
Two problems exist with this waste stream that cannot be overcome with a FOG VGS* 
alone. Firstly, the flow contains large solids that need to be removed with a wedge-wire 
screen. The flow can then be stored temporarily in a feed tank. Secondly, the required 
flowrate of wastewater is above the normal capacity of a single FOG VGS*, so an ISG* 
hydrocyclone was designed to split the flow into a heavy (water rich) stream and a light 
(oil rich) stream.  
 
The hydrocyclone exploits the principle of density difference for phase separation. The 
light phase is separated from the heavy phase by inducing centrifugal forces inside a 
special chamber. The water stream can be discharged to sewer, while the oil stream is 
allowed to flow to the FOG VGS*.   
 
Fat, oil and grease and fine suspended solids are then further concentrated and rejected 
to a collection tank where it is maintained in liquid form for disposal by a waste 
collection contractor.   
 
Performance figures of the FOG VGS* and ISG* system, are detailed below. 
 
Biological Oxygen Demand (BOD) 2mg/L 
Total Fat, Oil and Grease 9mg/L 
Total Suspended Solids (TSS) 2.9mg/L 
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3.3  Kallis & France Foods Pty Ltd 
 

Client  Kallis & France Foods Pty Ltd 
Location  Perth, Western Australia, Australia 
 
Project Title Liquid/Liquid ISG* Hydrocyclone and Fat, Oil and Grease (FOG) 

Vertical Gravity Separator (VGS*) 
 
 
 
 
 
 
Objective 
 
To remove large suspended 

solids, fat, oil and grease 

from a wastewater stream of 

20,000kg/hr from a ready 

meals processing plant. 

 
 
 
 
 
 
 
Background 
 

The wastewater from this ready meals processing facility is very high in suspended 

solids, fat, oil and grease. The client required a compact system to remove as much as 

possible of the above contaminants.  Pilot trials were carried out at site, which proved to 

be successful, and ACQUA was contracted to supply a suitable commercial treatment 

system. 
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Solution 

 

ACQUA supplied a specially designed vertical solids removal screw for the continuous 

removal of particles larger than 3mm diameter. Wastewater then flows to a 

Liquid/Liquid ISG* Hydrocyclone system where fat, oil and grease and some fine 

suspended solids are concentrated and rejected to a FOG VGS*.  

 

Here fat, oil, grease and fine suspended solids are further concentrated and rejected to a 

fat collection tank where it is maintained in liquid form for disposal by a waste 

collection contractor.  

 

Clarified wastewater from the ISG* and VGS* is directed to the sewer.   

 

Performance results are detailed below: 

 
Biological Oxygen Demand (BOD) 2.0 mg/L 
Total Fat, Oil and Grease 9.0mg/L 
Total Suspended Solids (TSS) 2.9mg/L 
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4 LIST OF ISG* PROJECTS 
 
Detailed below is a list of ISG* systems that have been installed by ACQUA. 

Client Country Type Application
Toyota Australia Liquid/Liquid Engine Manufacturing
McCains Australia Liquid/Liquid Food Processing
Kallis & France Australia Liquid/Liquid Food Processing
Enterra Group Australia Solid/Liquid Ground Remediation
Cedenco Australia Solid/Liquid Primary Produce
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5 INDUSTRY INTEGRATION FLOWCHART 
 
This industry integration flowchart illustrates the applications for the ISG* and other 
ACQUA proprietary technologies.   
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ACQUA International Group 
PO Box 2571 

Rowville, 3178 
Victoria, Australia 

 
Phone: +61 (03) 9560 1155 

Fax: +61 (03) 9560 1166 
Email: acqua@acquagroup.com 

www.acquagroup.com 
 

Contact: Terry Bradley 
Mobile: +61 0419 506 218 
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