
CHEMICAL PLANT & ENGINEERING



Chemical Plant & Engineering (CPE), formed in 1953, is a division of CEM
International Pty Ltd which is a wholly owned Australian Company. CPE is a global
supplier and leading Australian manufacturer of field process technology and
complete system solutions.

Headquarters 
63-65 Maffra St, Coolaroo 
VIC 3048 Australia
T: + 61 (0)3 9309 4822
E: cem@cem-int.com.au
W: cem-int.com.au

CPE has manufacturing facilities in Australia as well as strategic manufacturing
partnerships and licensing agreements, and agents and distributors worldwide.



We custom design each agitator to suit the process and industry requirements. Our
design and engineering philosophy is to provide our customers with the Best Solution
to their processing problems

▪ World Leading Technology
▪ Versatile Range
▪ Custom Designed
▪ Process Optimisation

Processes

▪ Liquid/liquid blending
▪ Additive Dispersion
▪ Heat Transfer
▪ Solid Suspension
▪ Gas Dispersion

Applications

▪ Mineral Processing
▪ Chemical & Environmental
▪ Food & Beverage
▪ Wine & Spirits
▪ Pharmaceutical & Cosmetics
▪ Oil & Gas
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Gas Dispersion Impellers

Rushton and Smith Turbines

High Efficiency Hydrofoil (RTF4)

Pitched Blade Turbine (P4)

Flat Blade Turbine (S Series)

Low Liquid Level Mixing. 

Used when foaming is an 

issue (placed at liquid 

level) or for suspending

heavy precipitants (placed 

close to tank bottom)

• Top, side, and bottom tank entry, portable

• Direct drive an gear reduced motors

• Retractable agitator for ease of maintenance 

• Various Seal options 

• Explosion resistant motor available

• Sanitary design available



offered for Sanitary agitation

• Food & Beverage
• Pharmaceutical
• Cosmetics 

offered to Dairy industry 

offered to the wine&Spirits industry  

• Wine 
• Beer
• Spirits (Whisky, Gin, Vodka)

• Edible Oil
• Bio-fuel

Offered for chemical processing

• Chemicals
• Petrochemical
• O&G
• Environmental

• Metal refinery plants
• Tailing plants
• Other Mineral processing 

       



▪ RTF4 creates a high velocity yet low shear axial flow 
which results in quick and thorough blending and 
solid suspension with minimum energy input.

▪ minimises product damage through gentle mixing. 

▪ RTF4 can replace existing impellers to reduce energy 
consumption and increase flow and tank utilisation 
(Retrofit).

▪ Designed to meet global sanitary standards and CIP 
compatibility.   

World Leading low shear mixing technology

Side Entry RTF4 - axial flow 
pattern with no dead zone 

CPE’s world leading agitation technology provides effective mixing at fraction of the time 
and energy input. This offers significant operation and maintenance cost savings, 
maximum plant utilisation, and a better quality product.

Variable Width: uniform flow 
across the impeller diameter for 
efficient pumping action. 

Optimised Arch: blades travel

through the liquid at a shallow angle
with the leading edge while allowing
the trailing edge to direct powerful
currents downwards.

Decreasing Twist: creates an
even velocity profile whilst
minimising turbulence behind
the impeller blades.

Profiled Edge: eliminates 
turbulence, reduces erosion



• Flow is drawn into the mixing head from above and 
below where all particles are sheared by the teeth on 
the rotors at the top and the bottom of the cylinder.

• The two high velocity counter current streams 
converge within the cylinder causing high turbulence 
and hydraulic shear without momentum loss from 
obstructions within the cylinder.

• Hydraulic pressure forces materials to the periphery of 
the cylinder where it is subjected to further 
mechanical shear as material passes through the 
sharpened slots.

• The high velocity radial charge combines with slower 
moving tank flow for additional hydraulic shear and 
circulation.

Rotosolver flow pattern

World Leading high shear mixing technology

▪ Rotosolver® is CPE’s high efficiency solution for applications that require 
high shear for blending, dissolving, powder wetting, and homogenisation.

▪ Designed to meet global sanitary standards and CIP compatibility.   



Factors considered in the design and manufacture of CPE agitators are:

In some food processing operations 
condensation is inevitable. SAINFOIL®

has a modified pedestal which allows any  
condensation to drain.

Side/Bottom EntryTop Entry

• Spacing between tank flange and agitator 
flange is designed to allow CIP

• ‘O’ rings are employed between mating 
surfaces

• Precision machining ensures ‘O’ ring is 
compressed to produce a profile which is 
easy to CIP

• Crevices that are hard to clean are 
minimised

• Sanitary tank flanges are supplied

Special CIP cleanable 
design to eliminate pockets

• CPE has developed a special pedestal with a 
bearing in the flange

• This significantly reduces the stresses on the 
gearbox and mechanical seal

Bottom or side entry agitators are prone to
suffer hydrodynamic load fluctuations as the
tank operating level can vary considerably in
food processing applications.

Additional 
Bearing

Varying Tank Operating Levels

Trapping Points

Removal of Condensate



CPE designs and manufactures a range of static mixers for various applications
from Food to Chemical and O&G. Static mixers are inline mixing devices with no
moving parts. These mixers require no external power source and are practically
maintenance free therefore making them a unique piece of equipment.

Our Static mixers can be supplied with removable, sanitary or special element designs. 
Injectors and sparge systems are optional as are jacketed units for heating and cooling. 
Shell and tube designs are engineered for viscous heat transfer problems.

Processes

▪ Liquid – liquid blending

▪ Liquid – liquid dispersion

▪ Gas – liquid blending

▪ Heat transfer

▪ Thermal homogenization

Applications

▪ HYDROCARBON & CHEMICAL PROCESS 
Blending, Gas and Liquid Scrubbing, Direct 
Steam Heating, Laminar Flow Heat Exchange, 
Oil and Water Sampling, Dispersion, Dosing 

▪ WATER AND WASTEWATER TREATMENT       
pH Sampling & Control, Flash Mixing of 
Flocculation and Coagulation Aids, 
Disinfection, In-line Aeration, Polymer Addition

▪ FOOD , PHARMACEUTICAL                               
Gas Sparging, Mixing Fragile and Shear 
Sensitive Materials, Flavouring and Coloration, 
Syrup dilution, Marbleizing, creating “layer 
effect”

▪ PULP & PAPER PRODUCTION                        
Stock Bleaching & Blending, Consistency 
Control, Chemical Preparation, Pulp & Board 
Production, Direct Steam Heating, pH Control

Construction Material

▪ Mild Steel

▪ Stainless Steel

▪ Plastics (PVC,CPVC,PTFE)

▪ FRP

▪ High Alloys



• Milk
• Yogurt
• Cheese
• Ice Cream

Dairy

Food

• Dips and 
Sauce

• Gum
• Jams
• Edible Oil

Beverages

• Fruit Juice
• RTD
• Non-alcoholic beverage
• Tea & Coffee

Mineral Processing
• CIP, CIL, POX, HPAL Tanks
• Surge Tanks
• Absorption Tanks
• Conditioning Tanks
• De-oxidation Tanks
• Quench Tank 
• Precipitator Tanks
• Buffer Tanks
• Processing water 

Recycling/Storage Tank

Wine & Spirits
• Wine
• Beer
• Gin & Vodka
• Whisky

Chemical
• Polymers and Plastics
• Adhesives, Sealants, 

Bitumen
• Resins
• Paints & Coatings
• Acids, Bases, Solvents,  

Surfactants

Environmental

• Water & Wastewater 
Treatment

• Fertiliser production & 
storage

• Industrial Waste Management
• Plastics & Polymer Recycling



Food & Beverage

Heinz, H J

Australian Plant Proteins

Mars Chocolate

Weiss Ice Cream 

FONTERRA

NESTLE

PARMALAT

BULLA

TETRAPAK

GEA

LACTALIS 

SAPUTO

BEGA

MONDELEZ

Coca Cola 

MANILDRA

Peters Ice cream 

Peters Ice cream 

Feihe (China)

PT. SUMATERA EGA MEKINKA (Indonesia)

JJ-LURGI ENGINEERING SDN BHD (Malaysia)

Feihe (China)

GEA (NZ, SNG, CIN, IINDO, USA, ARG)

TETRAPAK (SNG, CIN, VTN, NZ)

NESTLE (Iran, Indonesia)

JJ-LURGI (China)

PepsiCo Vietnam

Coca Cola Vietnam



Wine & Spirits

Australian Vintage

Treasury Wine Estates

Accolade Wines

Casella

ZILZIE WINES

BROWN BROTHERS

Growers Wine Group

Winemaking Tasmania

Tahbilk Wines

MONCRIEFFS

WARBURN ESTATE 

DE BORTOLI WINES

ANDREW PEACE WINES

ORLANDO

TRENTHAM ESTATE

PERNOD RICARD PACIFIC

BRL HARDY

MONTANA WINERY (NZ)

Villa Maria (NZ)

NOBILO WINES (NZ)

GISVIN (NZ)

INDEVIN BLENHEIM (NZ)

TREASURY MERIDIAN (USA)

Constellation Brands  (USA)

St Michelle (USA)

Gallo Livingston (USA)

BRONCO ESTATE WINERY (USA)

CLOS DU BOIS (USA)

CONSTELLATION -TURNER ROAD WINERY (USA)

SUTTER HOME (USA)

VINCOR (CANADA)



Chemical Processing

PPG INDUSTRIES

RLA POLYMERS

Dow Chemicals

NUFARM

BASF

Dulux

Hexion 

Akzo Nobel

PENTAL PRODUCTS

HB Fuller

HENKEL

Beautiworx Pty Ltd

Laminex Group

COOGEE CHEMICALS

IXOM

Tritech

Orica

Puma Energy

Jalco

Fulton Hogan

CSL

Sun Pharmaceuticals

ASPEN AU

Shell Co

BP Castrol



In addition to OEM, we provide agitator retrofit services. 

▪ More efficient mixing, thus maximised
tank utilisation

▪ Lower power Consumption

▪ Cost savings

▪ Longer lasting agitator

When to Retrofit an Agitator?

In most cases, retrofitting an existing agitators involves impeller
replacement without the need to change the motor and gearbox. Our
RTF4 impeller has been extensively used to retrofit underperforming
agitators to enhance performance and reduce power consumption.

▪ Our team of experienced engineers at CPE can
conduct in-depth process analysis on your existing
agitator using CFD modelling and laboratory
testing in order to solve your process issues.

▪ The existing agitator will be re-designed to create
the required flow and meet the process goals at
minimum power input.

▪ All process requirements (power draw, mix time,
etc.) and conditions (tank size, manway size, etc.)
will be taken into account when designing a new
agitator.

▪ Ineffective solids suspension

▪ Time to uniform mix is long or never!

▪ Frequent mechanical failure

▪ Excessive energy consumption

▪ Process/product change

Benefits of Agitator Retrofit



Other Agitator Retrofit Services

Direct to Geared Drive Change-over: CPE gear reduced agitators provide
the required performance at a considerably lower power input and
impeller speed.

Retractable Agitator System: designed for ease of maintenance

• No product damage during mixing 

• Better quality finished product

Product Benefits
• Lower energy consumption

• Longer lasting agitator 

Process Benefits

• Maintenance can be done with tank full

• Confined space maintenance is eliminated

Process Benefits

CPE has expensive experience in successfully conducting agitator retrofits in 
various industries worldwide including food & beverage, chemical, and mineral 
processing applications. 



Fully axial flow created by RTF-4 impeller keeps the
liquid in motion and solids in suspension at all times

Solid Suspension Process
RTF4 agitation technology is extensively used in
surge and holding tanks and precipitator tanks to
ensure the solids are constantly suspended in the
slurry for uniform feeding of solids to the
downstream process. Our superior mixing
technology has proven to significantly reduce
scale buildup solids precipitation, minimising
maintenance cost/labour and increasing the
workable volume of the tank.

Customer: Alcoa
Application: Alumina 
Problem: excessive scale build up in the tank.
Solution: The old impellers were replaced by twin RTF4 impellers on single shaft which reduced the 
scaling dramatically as a result of effective solid suspension in the tank.



Customer: Newmont Gold (Mill 5)
Application: Gold Leach (CIP)
Problem: Insufficient flow to suspend solids
Solution: replacing impeller with RTF4 for more effective solid suspension
Outcome: Flow was increased by almost 25% for the same power requirements

Original Retrofit

Instant Power 37.3 kW 37.3 kW

Shaft RPM 30.3 rpm 30.3rpm

Impeller Type 2 x Lightnin A510 2 x CPE RTF4

Impeller Diameter 3251mm 3300mm

Power Draw 32kW 32.5kW

Agitation Scale 2 4

Pumping Capacity 874.6 m3/min 1090.7 m3/min

Customer: Newmont Gold (Phoenix)
Application: CIP
Problem: Motor overloading
Solution: replacing impeller with RTF4 (larger diameter) to increase pumping capacity
Outcome: The motor power draw was reduced away from its overload trip point whilst continuing to 
provide the process response (agitator pumping capacity) required by the plant.

Original Retrofit

Instant Power 55 kW 55 kW

Shaft RPM 22.4 rpm 18.5 rpm

Impeller Type 2 x Hayward Gordon 2 x CPE RTF4

Impeller Diameter 4115 mm 4826 mm

Power Draw 64 kW 55 kW

Agitation Scale 4 5

Pumping Capacity 1875 m3/min 2080 m3/min

Note: Power draw is after drive system losses



Customer: Modder East Gold (South Africa)
Application: Gold Leach
Problem: High power consumption 
Solution: Impellers were replaced by twin RTF4 hydrofoils
Outcome: Savings of 38% on power usage whilst creating slightly more pumping capacity. Improved solids 
suspension was also noted. Agitator life was also increased due to minimal erosion due to solids build up. 

Customer: Lihir Gold (PNG) 
Application: Gold Leaching
Problem: Excessive scale build up in the tank 
Outcome: Savings of 38% on power usage whilst creating slightly more pumping capacity. Improved solids 
suspension was also noted. Agitator life was also increased due to minimal erosion due to solids build up. 

Original CPE Retrofit

Application Gold Leach Gold Leach

Installed Power 75kW 75 kW

Shaft RPM 20 20

Impeller Type 2 X Lightnin A310 2 X CPE RTF4

Impeller Diameter
1 x 4125mm
1 x 4775mm

2 x 4700 mm

Power Draw (Note)* 75 kW 46.2 kW

Agitation Scale 6 6

Pumping Capacity 2006 m3/min 2082 m3/min

Note: original power draw of 
75kW reduced to 46.2kW = 28.8 
kW reduction x 8,000 
operating hours (average annual 
operating time) = 230,400 
kWH/Year power savings.

Original CPE Retrofit

Application Leach Leach

Installed Power 75kW 75kW

Shaft RPM 23.2 23.2

Impeller Type KEMIX Hydrofoil CPE RTF4

Impeller Diameter 2 x 4000mm 2 x 4140mm

Power Draw (Note)* 54kW 32kW

Agitation Scale 6 6

Pumping Capacity 1663m3/min 1647m3/min

Notes:
Original power draw of 54 kW 
reduced to 32 kW = 22 kW 
reduction x 8,000 
operating hours (average annual
operating time) = 176,000 
kWH/Year power savings.



Customer Mineral Processing Application Solution

QLA Alumina refinery Shaft and impeller (RTF4) replacement to increase 
pumping capacity

BARRICK (GRANNY SMITH) Gold refinery (multiple) Impeller replacement to RTF4 to maximise 
pumping capacity

Newcrest Mining Gold refinery (multiple) Shaft and impeller (RTF4) replacement to increase 
pumping capacity

RIO TINTO Nickel refinery Shaft and impeller replacement to enhance solid 
suspension

ANGLO Gold refinery (multiple) Direct drive to gear reduced motor to reduce 
power consumption

FOSTER VILLE Gold refinery Impeller replacement to enhance solid suspension

MURRIN MURRIN OPERATIONS Nickel refinery Shaft and impeller replacement to enhance solid 
suspension

Customer Industrial Application Solution

APS CHEMICALS Chemical Processing (multiple) Impeller replacement to RTF4 to increase pumping 
capacity

RENISON LTD Foam breaker agitator Impeller modification to optimise mixing 
performance

YARA PILBARA FERTILISERS Fertilisers Replacement of 2 Milton Roy agitator shafts

HYDROMET OPERATIONS Chemicals (multiple) Impeller replacement to RTF4 to increase pumping 
capacity- bolted blades, clamped hub-

AUSTRALIAN VINYLS Chemicals Direct drive to gear reduced motor

CLARIANT Chemicals Shaft modification and impeller replacement to 
optimise performance

ORICA SPECIALTY CHEMICALS Fertilisers Shaft replacement (increased shaft wall thickness), 
elimination of previously installed stiffeners 

MERA CHEMICALS Chemicals Impeller replacement with 2x RTF4 and new shaft

Nufarm Agrochemical processing Shaft modification

THALES (Chemicals) Chemicals Tickler Upgrade to blend tank, Deflaker and Boiler 
agitator replacement for improved performance

DOW CHEMICAL Coating processing Direct drive to gear reduced motor

H.B. FULLER Building material processing Direct drive to gear reduced motor



Customer Sanitary Application

SAPUTO Brine Silo Impeller replacement to RTF4 with sanitary shaft

Coca-Cola AMATIL Beverage processing Shaft and impeller replacement (RTF4) to improve 
mixing performance

MONDELEZ AUSTRALIA Food processing Impeller and shaft modification to improve mixing 
performance

DB BREWERIES Beverage processing Impeller replacement to RTF4 to improve pumping 
capacity

AMCOR RESEARCH & TECHNOLOGY Food processing Impeller replacement to RTF4 to improve mixing 
performance

CSL Pharmaceutical Impeller replacement to CPE Gas Dispersion 
Technology to optimise performance

BONLAC FOODS Food processing Shaft and impeller (RTF4) replacement to increase 
flow

MANILDRA Food processing Retrofit agitator with carbon steel material

GEORGE WESTON FOODS Brine holding tank Impeller replacement (2 x RTF4)

KRAFT FOODS Food processing Shaft modification

SUN PHARMACEUTICALS Pharmaceutical Impeller replacement to improve mixing 
performance

BEGA FOODS Dairy processing Impeller replacement to improve mixing 
performance

GELITA AUSTRALIA Food processing Multiple shaft replacement (increased to 1100mm) 
for small tanks

BEAUTIWORX Pharmaceutical Replacing Teralba agitators (impeller only)

PFIZER GLOBAL MANUFACTURING Pharmaceutical Impeller replacement to RTF4 to improve mixing 
performance

TATURA MILK INDUSTRIES Dairy processing Impeller replacement to RTF4 to improve mixing 
performance



Decades of 

Knowledge & 

Experience

World Leading 

Technology

Efficient 

Solutions

Maximum Plant 

Utilisation

Pilot Plant 

Testing R&D

Custom design 

and Retrofit

Numerous 

Installations 

Worldwide

Process Analysis 
and Optimisation

CHEMICAL PLANT & ENGINEERING
A.C.N. 006 967 988 (A member of the CEM International Group of Companies)

HEAD OFFICE
63 – 65 Maffra Street Coolaroo Victoria AUSTRALIA 3048 • Postal Address PO Box 160 Dallas Victoria AUSTRALIA 3047
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