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In the demanding landscape of modern industrial processing, the efficiency of solid-liquid separation can dictate

the entire economic viability of a production line. Among the vanguard of these technologies is the Larox® PF filter
, an automatic pressure filtration system that has set the benchmark for precision, automation, and reliability.
Developed by Metso Outotec, the Larox PF series represents a pinnacle in recessed-plate diaphragm technology,
offering a robust solution for sectors ranging from chemical processing and mining to high-purity food production.
This guide provides an exhaustive technical analysis of the Larox PF filter, exploring its mechanical architecture,
operational cycles, and the transformative impact it has on global industrial processes.

The Evolution of Pressure Filtration Technology

Pressure filtration has transitioned from labor-intensive manual plate-and-frame presses to the sophisticated, fully
autonomous systems we see today. The Larox PF filterwas engineered to solve the primary limitations of
traditional filtration: inconsistent cake quality, high moisture content, and excessive downtime. By utilizing a
horizontal plate orientation and integrated diaphragm squeezing, these filters achieve a level of cake dryness and
washing efficiency that vacuum filters or centrifugal separators simply cannot match.

The primary advantage of the horizontal plate design in the Larox PF is the utilization of gravity during the initial
filling phase. Unlike vertical filter presses where gravity can cause uneven cake distribution, the horizontal
arrangement ensures a uniform cake thickness across the entire filtration area. This uniformity is critical for
subsequent phases, particularly cake washing and air drying, where any 'path of least resistance' or channeling
would significantly degrade performance.

Core Technical Architecture and Mechanics

The Larox PF filter is defined as a fully automatic recessed-plate diaphragm filter. To understand its superiority,
one must dissect its primary components and their mechanical interactions:

* The Plate Pack: A series of horizontally oriented chambers. Each chamber consists of a recessed plate, a
diaphragm (or membrane), and a filter cloth.

e Continuous Filter Cloth: Unlike batch presses that use individual cloth segments for each plate, the Larox PF
often utilizes a continuous zigzagging filter cloth that moves through the machine. This allows for automated cake
discharge and simultaneous cloth washing.

* The Diaphragm (Membrane): A flexible elastomer situated behind the filter media. Once the initial filtration is
complete, hydraulic or pneumatic pressure is applied behind this diaphragm to mechanically compress the filter
cake.

e Hydraulic Closing Mechanism: High-capacity hydraulic cylinders ensure the plate pack is sealed against
extreme internal pressures, often exceeding 15 to 20 bar, preventing leakage during the high-pressure squeeze.

The Role of Diaphragm Squeezing

The diaphragm is perhaps the most critical component for achieving low moisture. In traditional filtration, liquid is



forced out solely by the feed pump's pressure. However, as the cake forms, resistance increases, and the pump's
efficiency drops. The Larox PF diaphragmtakes over by applying uniform mechanical pressure across the entire
surface area of the cake. This reduces the void volume between particles, forcing out interstitial liquid that pump
pressure alone cannot reach.

The Five-Phase Operating Cycle

The efficiency of the Metso Larox® PF filter is derived from its precise, automated five-phase cycle. Each step is
controlled by a PLC (Programmable Logic Controller) to ensure repeatability and optimal resource utilization.

1. Filtration Phase

Slurry is pumped into the closed filter chambers. The solids are retained by the filter cloth, while the filtrate passes
through and is collected in the drainage manifolds. This phase continues until a specific cake thickness is achieved
or a predetermined pressure limit is reached.

2. First Diaphragm Squeeze

Before any washing or drying occurs, the diaphragms are inflated. This initial squeeze compacts the cake and
removes the bulk of the initial mother liquor. This is a crucial step for reducing the volume of wash liquid required in
the next phase, thereby improving the sustainability of the process.

3. Cake Washing (Optional but Vital)

In many chemical and metallurgical applications, the cake must be purified of dissolved impurities. Wash liquid is
pumped into the chamber, displacing the remaining mother liquor. Because the Larox PF maintains a uniform,
compressed cake, the wash liquid moves through the cake as a "plug,” which maximizes displacement efficiency
and minimizes the amount of wash water needed.

4. Second Diaphragm Squeeze

Following the wash, the diaphragms are inflated again. This forces out the remaining wash liquid. The dual-squeeze
approach ensures that the subsequent air-drying phase is as efficient as possible by removing the maximum
amount of liquid mechanically first.

5. Air Drying and Cake Discharge

Compressed air is blown through the cake to further reduce moisture levels. Finally, the hydraulic cylinders open
the plate pack, and the continuous filter cloth moves. This movement carries the dry cake out of the chambers to be
discharged into a hopper or conveyor. Simultaneously, the cloth passes through a high-pressure wash station to
prepare it for the next cycle.

Technical Comparison: Larox PF vs. Alternative Technologies

The following table provides a comparison of performance metrics between the Larox PF automatic pressure filter
and other common separation technologies like centrifugal separators and vertical leaf filters.



Feature/Metric Larox® PF Filter Centrifugal Separators Vertical Pressure Leaf

Moisture Content Very Low (8% - 15%) Medium (20% - 35%) Medium (25%-+)
Automation Level Fully Autonomous Semi-Autonomous Manual/Semi-Auto
Washing Efficiency Excellent (Plug flow) Poor Moderate

Cloth Management Auto-washing & Tracking N/A Manual Cleaning Required
Operational Cost Low (Optimized Energy) High (Electricity) High (Labor)

Transforming Starch Processes with Automatic Pressure Filters

A notable application mentioned in technical literature is the transformation of modified starch production.
Traditionally, starch producers relied on centrifugal separators for dewatering. However, the move toward Larox PF
filters has yielded significant dividends.

In starch processing, the objective is to achieve high purity and low moisture before the product enters the thermal
dryers. Centrifuges often leave the starch in a semi-liquid state, requiring massive amounts of thermal energy for
the final drying stage. By implementing Larox DS and PF Series filters, producers can achieve a cake that is
significantly drier. Every 1% reduction in cake moisture translates to roughly a 4% saving in dryer energy costs.
Furthermore, the ability to perform high-efficiency cake washing within the filter allows for the removal of soluble
proteins and salts in a single step, simplifying the entire process flow.

Engineering Principles: Mathematical Modeling of Filtration

To optimize a Larox PF installation, engineers utilize the Darcy-Weisbachderived filtration equations. The
relationship between pressure, viscosity, and cake resistance is expressed as:

dv/idt=(A*9E’ 0 f¥%* (Rc + Rm))
Where:

¢ V:Volume of filtrate

e t:Time

e A: Filtration area

¢ 9E Total pressure drop (Feeding + Diaphragm Squeeze)
« :A Dynamic viscosity of the filtrate

¢ Rc: Specific cake resistance

¢ Rm: Resistance of the filter medium (cloth)

In a Larox PF system, the 95 not constant. During the diaphragm squeeze, the mechanical force effectively
increases the driving force without needing to pump more fluid, which is why the efficiency curve of a PF filter is
significantly steeper (better) than a standard chamber press.

Advanced Features of the Larox C Series

The Larox C Seriesrepresents an evolution in the product line, focusing on modularity and ease of maintenance.
Key features include:



Recessed Plate Design

The recessed plates are manufactured from high-grade polypropylene or stainless steel. The design allows for
larger chamber volumes, which reduces the number of cycles required per day, thereby extending the lifespan of
the mechanical actuators and the filter cloth.

Enhanced Control Systems

The C Series integrates seamlessly with modern DCS (Distributed Control Systems). Real-time monitoring of
filtration rates allows the system to adjust squeeze pressures and air-dry times dynamically. If a batch of slurry has
higher-than-normal fines, the PLC can automatically increase the squeeze duration to maintain the target moisture
content.

Field Guide: Practical Implementation and Integration

Integrating a Metso Outotec Larox® PF filter into an existing plant requires careful consideration of peripheral
systems. A successful implementation typically follows these steps:

1. Slurry Characterization: Conduct pilot-scale testing to determine the specific cake resistance (Rc) and
optimal cloth selection.

2. Feed Pump Selection: Since the Larox PF handles high pressures, a positive displacement pump or a high-
head centrifugal pump is required to feed the slurry into the chambers.

3. Utilities Setup: Ensure a stable supply of high-pressure air (for drying and diaphragm inflation) and hydraulic
fluid for the closing mechanism.

4. Filtrate Management: Design a drainage system that can handle high instantaneous flow rates during the
start of the filtration cycle.

Troubleshooting and Operational Challenges

Even the most advanced systems face operational hurdles. Below is a diagnostic matrix for common Larox PF
issues:



Issue

Wet Cake Discharge

Cloth Misalignment

High Filtrate Turbidity

Low Capacity

Potential Cause

Insufficient air-dry time or diaphragm
failure.

Worn tracking sensors or uneven
cake distribution.

Damaged filter cloth or bypass in the
plate seal.

High cake resistance or cloth blinding.

Technical Solution

Check diaphragm integrity; recalibrate
PLC air-dry timers.

Inspect hydraulic tracking cylinders;
ensure feed slurry is well-mixed.

Replace filter cloth; inspect plate
sealing surfaces for debris.

Implement a more aggressive cloth

wash cycle or use flocculants.

Sustainability and Economic Impact

The move toward "Green Mining" and sustainable chemical processing has made the Larox PF filter more relevant
than ever. Traditional tailing dams in mining are environmental hazards. Pressure filtration allows for "Dry Stacking"
of tailings. By removing water to a level where the cake can be stacked as a solid, the Larox PF eliminates the need
for massive tailing ponds, reduces the risk of dam failures, and allows for the recycling of process water back into
the plant. This closed-loop water management is often the deciding factor in obtaining environmental permits for
new industrial sites.

Furthermore, the reduction in thermal energy requirements is substantial. In industries like starch and mineral
concentrates, the dryer is often the most expensive piece of equipment to operate. By delivering a drier cake, the
Larox PF allows for a smaller, less energy-intensive dryer, providing a double benefit: lower CAPEX (Capital
Expenditure) on the dryer and lower OPEX (Operating Expenditure) on fuel or electricity.

Synthesis of Technical Superiority

The engineering philosophy behind the Larox® PF filter focuses on the total cost of ownership rather than just the
initial purchase price. Through the combination of horizontal plate uniformity, diaphragm compression, and high-
degree automation, this system addresses the three pillars of industrial filtration: purity, dryness, and throughput.
Whether it is transforming modified starch production or enabling the dry stacking of mineral tailings, the Larox PF
provides a level of process control that is essential for the modern, efficiency-driven industrial landscape.

As automation and IloT (Industrial Internet of Things) continue to evolve, we can expect the Larox series to
incorporate even more predictive maintenance capabilities, further reducing downtime and cementing its role as the
industry standard for high-pressure automatic filtration. For technical professionals, the choice to implement such a
system is not just about choosing a filter; it is about choosing a comprehensive solution for process optimization
and environmental stewardship.
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