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The Mueller PyroPure P6000 Series is Built to Last
Mueller PyroPure multiple-effect stills (MES) are the simplest, most reliable means of producing pyrogen-free water-

for-injection (WFI) that meets all U.S. Pharmacopoeia requirements. The MES is designed with efficiency in mind.

Because the system recovers the latent heat of vaporization occurring within its own process to heat feedwater and

uses feedwater as its primary source of cooling, the MES is an energy and money-saving model of ingenuity. Due to

the absence of moving parts, the PyroPure MES requires less maintenance and is much quieter than mechanical

compression stills. Multiple-effect stills also lack the seal and associated oil supply required by mechanical compression

stills; therefore, there is no danger of contamination due to seal breakdown associated with mechanical compression.

The PyroPure MES is manufactured according to FDA current Good Manufacturing Practices (cGMPs) and ASME-BPE

requirements.  

Each PyroPure MES is designed to minimize operating costs associated with production of WFI by minimizing the

required utility steam and coolant consumption. This is accomplished by utilizing sources of energy within the various

process streams to preheat the feedwater and thus use the feedwater as a cooling source. Using the feedwater as a

coolant source also reduces the utility steam consumed to elevate the temperature of the feedwater. The feedwater

ultimately enters the tubes of the first effect evaporator where utility steam is applied to the shell to evaporate the

feedwater. The resulting steam produced is then directed to the separation column where a tangential inlet produces

centrifugal force that separates the entrained water droplets away from the pure steam. This pure steam is then used

as the heating source for the subsequent effect. 

PyroPure Multiple-Effect Stills

Paul Mueller Company

• External evaporators access for inspection and

preventative maintenance on critical o-rings and gaskets.

• The separation columns contain no internal components

that require inspection or periodic maintenance.

• All maintenance, including replacement of critical

components, can be performed with only 24" of space

on all sides (including the top) of the equipment.

• ASME-BPE certified fittings are used throughout.

• WFI condensers have   removable tube bundles

for easy cleaning and inspection of product

contact surfaces.

• Minimal instrumentation is required upon

operation of the equipment. Only two control

loops are needed which minimizes the

calibration required as well as the potential

for downtime.

• All elastomers in contact with feedwater and

product are provided with USP Class VI

certifications.

• All components are fully drainable including

the optional feedwater pump.

Simple Design, Reliable Operation
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System Components
Condenser. PyroPure condensers have a double-tube-

sheet design that provides users with the efficiency of

heat exchange and at the same time ensures that pure

vapor and distillate will never come into contact with

feedwater and coolant. To facilitate maintenance, all

PyroPure condensers are mounted at an angle to allow

full drainage of the pure distillate through the distillate

outlet port installed at the lowest point of the vessel. The

condenser is designed to allow the removal of the U-tube

bundle, making it easy for the user to inspect the critical

pure distillate contact surfaces. 

Controls. The standard control system is an Allen Bradley

PLC with an Allen Bradley operator interface mounted in

a NEMA rated panel. Ethernet is provided on the standard

control system to facilitate communications with adjacent

equipment or data archiving systems. Mueller can also

provide other Allen Bradley control components, as well

as control systems from Siemens and Mitsubishi. Control

and electrical panels are supplied with a UL 508a label.

Steam Separator. Mixture of water and vapor leaves the

evaporator at high velocity and enters the separator

through a tangential port, a natural vortex is formed. The

centrifugal force of the vortex separates water droplets

and contaminants out of the spiraling vapor. Pure vapor

rises up through the steam separator and out of the port

at the top of the separator. The steam separator has no

baffles or demister, there are no auxiliary surfaces for

condensation to collect and stagnate. Concerns over the

potential for bacterial growth are eliminated.

Preheaters. Each still is equipped with a preheater for

each effect to provide for maximum energy recovery and

  efficiency. As the water flows under pressure from each

effect to the next the pressure of the water is reduced

which will result in “flashing” of the water into steam.

The preheater recovers this energy into the feedwater to

reduce the overall plant steam consumption.

Evaporator. The natural circulation design of the

PyroPure evaporator ensures maximum surface wetting,

eliminating the hot, dry areas that lead to the stress-

cracking associated with other designs. The tube bundle

creates a large heat transfer surface which vaporizes

feedwater on contact. The PyroPure multiple-effect still

has fully drainable external evaporators, eliminating the

need for the excess headroom required for evaporator

removal with other designs. The evaporator on the first

effect of the multiple-effect still is double tube-sheet to

prevent cross-contamination. All other effects have single-

tubesheet evaporators.

Options
Feedwater Pump System. The feedwater pump system

enhances feedwater pressure and is required if feedwater

supply pressure is not equivalent to the plant steam

pressure. When purchased, the feedwater pump system

will be installed on the MES framework.

Pure Steam Option. Multiple-effect stills can be configured

to produce pure steam from the first effect. Simultaneous

WFI and pure steam production is also available.

As the pure steam is condensed in the shell side of the subsequent evaporator, the resulting WFI flows through

feedwater preheating devices and to the WFI condenser for subcooling to the required product temperature. Only

pure steam discharged from the last effect of the still is condensed in the product condenser. The final product as well

as the feedwater supplied to the still is measured for conductivity to ensure compliance with specifications.

Control of the multiple-effect still is accomplished by two control loops. The first control loop monitors the first effect

temperature and manipulates the plant steam control valve as needed to maintain the specified temperature. The second

control loop monitors the product temperature and manipulates a coolant control valve to maintain the specified product

temperature. Level switches in the separation columns provide control for the feedwater supply and provide alarm

capabilities to ensure that all effects are operating correctly. The control and operational simplicity results in a design

that requires no rotating equipment, flow measurement devices or pressure transmitters.

Models are available with 3 to 6 effects to provide the best solution for your application. Additional effects will result

in further reduced utility consumption while a minimum of effects will provide the lowest capital cost solution and

occupy the smallest footprint. All product contact surfaces are polished to 20 Ra maximum and electropolished. Surfaces

in contact with feedwater are polished to 25 Ra maximum. All surfaces in contact with feedwater and product are

manufactured from 316/316L stainless steel.
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