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xiiiIntroduction

Introduction

Please read this users guide carefully before operating the Titan MPS microwave 
sample preparation system. Failure to follow these instructions could result in 
damage to the instrument as well as personal injury.

Safety warnings are printed in boldface throughout this guide and are illustrated the 
in section Safety Warnings and Icons on page xiii. Follow these safety warnings!

Safety and Regulatory Information

Safety Warnings and Icons

The signal words described below are used in connection with warnings 
throughout this manual. For your own safety and to avoid property damage, you 
must strictly heed these warnings!

The safety signals are printed in boldface or are otherwise marked throughout this 
Safety Information in the Manual

Safety information is contained in Chapter 1 of this manual. Before setting up and 
operating this instrument, carefully read the safety precautions described in 
this chapter and observe them at all times.

In this manual, the following graphic symbols and special text formats are used to 
indicate important safety information.

Any of the following safety conventions can be used throughout this guide:

Caution The protection provided by this instrument may be compromised if the 
instrument is used in a manner not specified by PerkinElmer. 



xiv

A warning indicates an operation that could cause personal injury if 
precautions are not followed. 

This symbol alerts you to the risk of electric shock that could result in personal 
injury to yourself or other persons.
Details about these circumstances are in a box like this one.

This symbol alerts you to the risk of hot surfaces that could cause personal 
injury to yourself or other persons.
Details about these circumstances are in a box like this one.

This symbol alerts you to the risk of strong magnetic fields that could cause 
injury to persons wearing a heart pacemaker or having metallic implants.
Details about these circumstances are in a box like this one.

Caution A caution indicates an operation that could cause instrument damage 
if precautions are not followed.

!
Warning

Warning
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How this Guide is Organized

Thoroughly read the Safety chapter before using the instrument. Consult the 
appropriate reference materials listed at the end of the Safety chapter.

Read Chapter... To find out about...

Introduction This chapter contains a brief 
introduction on the instrument, the 
conventions and warnings used in the 
manual.

1 Safety Practices Important safety information is 
provided in this chapter.

2 Preparing Your Laboratory The preparation of your laboratory 
needed for the Titan MPS. 

3 System Description This chapter contains information on 
the components of the instrument, how 
it works and instrument specifications. 

4 Installation Information on moving and reinstalling 
your instrument is provided.

5 Operation Information on hardware and software 
operation.

6 Maintenance Maintenance and cleaning procedures 
for the various components of your 
instrument are provided.

7 Troubleshooting Performance checks, troubleshooting 
information and software,

8 Appendix References, conversion tables and 
method screens.
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Using the Index

Use the index to look up information on the different hardware components. For 
example, if you need to find information on cleaning the glass ring, look up "glass 
ring" in the index. Also, use the index to look up information on the following 
topics:

• installation
• maintenance
• troubleshooting

A Word on Troubleshooting

We recommend that you consult the troubleshooting information included in this 
manual before you call a PerkinElmer service engineer. The Troubleshooting 
chapter contains suggestions to help you determine what the problem may be, offer 
a solution and prevent extended downtime or the need for a service call.

Conventions Used in this Manual

Normal text is used to provide information and instructions.

Bold text refers to text that is displayed on the screen.

UPPERCASE text, for example ENTER or ALT, refers to keys on the PC 
keyboard. '+' is used to show that you have to press two keys at the same time, for 
example, ALT+F.

All eight digit numbers are PerkinElmer part numbers unless stated otherwise.



Safety Practices 1
Overview

This chapter describes the general safety practices and precautions that must be 
observed when operating the Titan MPSTM. 

This advice is intended to supplement, not supersede, the normal safety codes in 
the user's country. It is also a supplement to the PerkinElmer standard Safety and 
Health Policy. The information provided does not cover every safety procedure 
that should be practiced. Ultimately, maintenance of a safe laboratory environment 
is the responsibility of the analyst and the analyst's organization. 

Please consult all documentation supplied before you start working with the 
instrument. Carefully read the safety information in this chapter and in the other 
manuals supplied. When setting up the instrument or performing analyses or 
maintenance procedures, strictly follow the instructions provided. 

Note This instrument requires no specified inspection or preventive 
maintenance to ensure the continuous functioning of its safety features.

Warning

Prohibited for persons with heart pacemakers!
The microwave device must not be operated by persons with heart 
pacemakers.
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Qualified Users

Only qualified users should operate this instrument. Qualified users with respect to 
this manual are relevantly schooled and trained specialists with a basic knowledge 
of chemistry. They should be trained in the safe handling of chemicals.

Proper Use

The instrument emits microwave radiation!

Never operate the microwave oven if the drop lid or the related lock 
mechanism have been damaged. Contact Perkin Elmer Inc. to obtain the 
required service (Refer to the Repairs/Customer Service on page 107 for 
contacts). 

Note PerkinElmer products should only be used in a laboratory setting.

Explosion hazard!
The instrument is not designed for extraction and digestion procedures 
employing organic solvents.

!
Warning

!
Warning
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The Titan MPS (Microwave Preparation System) has been specially developed for 
sample preparation for AAS and ICP spectroscopy procedures. The Titan MPS has 
been designed to perform chemical digestion procedures under extreme pressure 
and temperature conditions in chemical laboratories. Digestion is understood to 
mean the decomposition of a solid material by means of a suitable digestion reagent 
at increased temperature in a vessel that is permeable with regard to microwaves. 
The digestion solutions are directly heated through the absorption of the 
microwave radiation by the polar digestion reagent, which generally also contains 
ionic components.

Digestion reagents used can include nitric acid (70%), hydrochloric acid (37%), 
hydrofluoric acid (49%), phosphoric acid (85%), and sulfuric acid (96%), as well 
as mixtures of these acids. The maximum initial weight for organic compounds 
depends on the digestion vessel being used and the sample's carbon content and 
must always be carefully chosen. The use of organic solvents is strictly prohibited 
since the Titan MPS is not designed to prevent the spontaneous combustion of any 
solvent vapors that may escape into the oven chamber.

Heating in the pressure vessel can frequently result in digestion temperatures in 
excess of 200 °C (392°F). The Titan MPS has been specially developed for sample 
preparation for AAS and ICP spectroscopy procedures. Temperature spikes >280 
°C (>536°F) can occasionally occur during the course of exothermic reactions and 
can result in irreversible damage to the Teflon vessels. Since such scorching can 
only be avoided by proper sample and reagent selection by the operator and not by 

Observe all operating instructions! 
Since sample composition is generally not precisely defined, a certain 
residual risk exists when performing pressure digestion processes. 
Careful working practices and conscious compliance with safety 
regulations can only minimize this risk, not totally eliminate it. Due to 
different degrees of mixing, even identical samples can exhibit totally 
different behaviors during the course of the digestion! Please strictly 
comply with the operating instructions, particularly when handling the 
pressure vessels, i.e. when removing and opening the vessels. Incorrect 
handling of the hot, pressurized vessels can result in injuries from 
escaping acid vapors!

!
Warning
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a reliance on the Titan MPS's microwave power regulation, damage of this kind is 
excluded from the warranty!

Qualified handling, proper transport, storage, set-up, and use, as well as 
conscientious maintenance are all prerequisites for the trouble-free and safe 
operation of the Titan MPS microwave digestion system.

The system may only be used within the context of data and applications specified 
in this documentation and other associated manuals.

The digestion system may only be used:

•  According to the provided manuals

•  In 100% working condition

•  Without unauthorized alterations or modifications

•  By qualified and trained users

General Safety Information

Performing microwave digestion procedures involves taking into account various 
safety precautions which go beyond those for general laboratory practices. The 
following general safety information should therefore be read carefully prior to 
using the system, and should be observed at all times.

The following information must be followed when working with the associated 
digestion vessels!

We can assume no liability for damages resulting from improper handling or a 
failure to comply with this information.

Always wear eye protection!
Always wear safety glasses/goggles and protective gloves during work 
which may involve contact with chemicals, particularly when working 
with acids and the pressure vessels!

!
Warning
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Explosion hazard! 
Use extreme caution when working with perchloric acid. When 
possible, avoid the use of perchloric acid. Organic solvents (alcohols, 
hydrocarbons, etc.) must not be used as reagents in the pressure 
vessels or the microwave. 
Highly reactive substances which spontaneously react at higher 
temperatures or in the presence of oxidizing agents or which may be 
nitrated and are potentially explosive may not be digested in the 
microwave. Examples of such substances include: explosives (TNT, etc.), 
perchlorates, ether, pyrophoric substances, etc. 

Pressure vessels!
Use only digestion vessels and spare parts authorized by Perkin Elmer for 
use with the Titan MPS.(Refer to the Repairs/Customer Service on page 
107 section for contact addresses).
Always wear safety glasses/goggles and protective gloves when working 
with the pressure vessels!
Note any changes in the appearance of the pressure vessel which could 
indicate possible material fatigue, e.g., deformation of the vessel, 
difficulty screwing on lids, etc. even when the vessel is cold and not under 
pressure. All such vessels should be immediately returned to Perkin 
Elmer Inc. for inspection. 

!
Warning

!
Warning
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Pressure vessels!
Never attempt to use force to open the vessels. Never use tools to open 
the vessels! The pressure vessels are equipped with a rupture disc which 
produces a spontaneous pressure release upwards through the screw-on 
tube connections in case of excessive vessel pressure. In some cases, such 
a spontaneous pressure release may occur after the vessel has been 
removed from the microwave oven. 
Hot gases and vapors may be released from the digestion vessel when 
it is opened! Always make sure the vent opening on pressure vessels 
faces away from both yourself and other individuals!
Only open the digestion vessel under a fume hood or other exhaust 
system. 
Particular care is required when working with hydrofluoric acid (HF). 
Due to the extreme damage it inflicts. Observe all relevant data sheets and 
safety instructions!

Note Replace the vessels after around 5000 digestions to maintain reliable 
operating conditions and to prevent negative influences on your analysis 
results (e.g. memory effects etc.). Perkin Elmer includes its digestion 
vessels in the one year warranty coverage. Nevertheless all of the vessels 
are subject to a certain aging process, which also depends on the type and 
frequency of the application. Typically the service life is 5,000 digestion 
processes or at least 3 years.

!
Warning
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Safety and Emissions

In the following situations, the instrument must be disconnected from the power 
outlet and be locked out to prevent accidental use:

•  If the instrument evidences visible signs of damage;

• If the instrument parts or components are found to be loose;

• If the instrument fails to operate;

• If the instrument is to be stored for extended periods of time under 
unfavorable conditions (e.g., outdoors, in very moist or humid 
environments).

The instrument operates with 230 volts and generates 
microwave radiation! 
The Titan MPS must always be carefully connected to a grounded 
conductor. Provided the wall outlet used is equipped with a ground 
connection, the supplied power cord will ensure proper connection. If it 
is necessary to use an extension cord to connect the system to the power 
supply, only a three-wire cord with a ground connection may be 
employed. 
The instrument should not be set up near any devices which are sensitive 
to electromagnetic radiation. Should there be any suspicion or indication 
of increased levels of microwave radiation, please immediately inform 
the Service Department at Perkin Elmer Inc. (Refer to the Repairs/
Customer Service on page 107 section for the contact address). 
Repair and servicing of the equipment may only be performed by 
trained personnel.

Prohibited for persons with heart pacemakers! 
The microwave device must not be operated by persons with heart 
pacemakers. 

!
Warning

!
Warning
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Drop Lid

The system is equipped with a solid, PFA-coated, stainless steel housing with a 
drop safety lid for maximum user safety. The door-locking mechanism can only be 
opened by means of the software control. In addition, four interlock switches are 
installed which shut the microwave off if the lid is opened by force during 
microwave operation.

Rupture Discs

All vessels are equipped with a rupture disc which produces a spontaneous pressure 
release upwards through the screw-on tube connections in case of excessive vessel 
pressure. In some cases, such a spontaneous pressure release may occur after the 
vessel has been removed from the microwave oven.

Gas Exhaust

High Voltage!
The housing cover may only be removed by authorized trained personnel! 
The instrument must be disconnected from the power outlet before being 
serviced.

Rupture discs as overpressure protection!
Use only original Perkin Elmer rupture discs and pressure seals. These 
can be obtained from Perkin Elmer Inc. (Refer to the Repairs/Customer 
Service on page 107 section for contact addresses). Never use more than 
one rupture disc per vessel!

Hot acid vapors may be released. 
The supplied vent tubes must therefore always be properly connected and 
attached to an exhaust system. Make sure the PFA tubing is securely 
attached so that it cannot pop off its connection fitting during a rupture 
disc pressure release. 

!
Warning

!
Warning
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All pressure vessels are equipped with a sealed connection to a gas collection 
system which, in turn, must be connected to an exhaust system via PFA tubing. The 
PFA tubing is connected to the screw-on connection located in the center of the top 
of the microwave. Any hot acid vapors released when the rupture disc activates are 
safely removed through this PFA vent tubing.

Temperature Control

The system is equipped with Direct Temperature Control (DTC) of all sample 
temperatures as described in the section, Temperature Monitoring on page 33. An 
emergency shut-off occurs in case of a rupture disc break.

Pressure Control

The system is also equipped with a pressure monitoring system for a reference 
vessel located at position one as described in the Repairs/Customer Service on 
page 107.

Over Temperature Protection

For safety reasons, the microwave automatically switches itself off in case the 
magnetron, the microwave oven, or the high voltage transformer overheats.

Precautions

 

Be sure to read and understand the precautions listed below. It is also 
recommended to post a copy of the precautions near or on the instrument 
shelf. 

Caution The protection provided by this instrument may be impaired if the 
instrument is used in a manner not specified by PerkinElmer. 

!
Warning
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The following precautions must be observed when using this instrument:

• Be sure that the voltage in the laboratory meets the voltage requirements 
of this instrument.

• Before the instrument is installed, the area around, under and behind the 
instrument's planned location is to be cleared of any dirt and dust to 
prevent their entry into the instrument's interior which could cause a 
negative effect on performance.

• Do not position the instrument so that it is difficult to disconnect the power 
switch and power plug located on the right side of the instrument.

• Keep the work area scrupulously clean to avoid contaminating your 
samples and to maintain a safe working environment. Clean up spilled 
chemicals immediately and dispose of them properly.

• Do not allow smoking in the work area. Smoking is a source of significant 
contamination and also a potential route for ingesting harmful chemicals.

The laboratory manager is responsible for warning users of this 
instrument concerning biohazardous materials that are processed in this 
instrument and about waste that results from the operation of this 
instrument. 

Warning: Explosive Atmosphere
This instrument is not designed for operation in an explosive atmosphere. 

Note Important Note for North American-Users: 
Voltage of the power supply has to be in the range of 230V ± 15V AC. 
Even with a maximum load of approximately 2700 W the supply-voltage 
should not drop below 215 V AC. Low voltage can result in low 
microwave power delivery, excessive magnetron or inverter heating and 
erratic temperature and pressure measurements.

!
Warning

!
Warning
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• Do not store, handle, or consume food in the work area.

• When you remove the instrument from storage and before you put it into 
operation, allow it to stand for at least a day under the approved operating 
conditions.

Environmental Conditions

The instrument will operate correctly under the following conditions:

• Indoors.

• Ambient temperature +10 C to +35 C (+50 F to +95 F), with a 
maximum change not exceeding 2.8 C (5 F) per hour.

• Safe temperature range: +5 C to +40 C (+41 F to +104 F).

• Ambient relative humidity: 20% to 80%, without condensation.

• Altitude: in the range -400 m to 2000 m (-1300 to 6500 feet).

• The location must be free of dust, smoke, and corrosive fumes.

• Mains fluctuations not exceeding 10% of the nominal voltage.

You can store the instrument safely under the following conditions:

• Ambient temperature: -20  C to +60  C (-4 F to +140 F).

• Ambient relative humidity: 20% to 80%, without condensation.

• Altitude: in the range -400 m to 12 000 m (-1300 to 39 000 feet).

When you remove the instrument from storage and before you put it into operation, 
allow it to stand for at least a day under the approved operating conditions.
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Electrical Safety

The instrument has been designed to protect you from potential electrical hazards. 
This section describes some recommended electrical safety practices. 

The instrument must be correctly connected to a suitable electrical supply. The 
supply must have a correctly installed protective conductor (earth ground) and 
must be installed or checked by a qualified electrician before connecting the 
instrument. 

The product is designed and manufactured, having regard to the state of the art, to 
ensure that:

Warning: Unauthorized Adjustments and Servicing
Only a PerkinElmer service engineer or similarly trained and authorized 
person should be permitted to service the instrument. 

Do not attempt to make adjustments, replacements, repairs, or 
modifications to this instrument except as described in the documentation 
supplied with the instrument.

Lethal voltages are present at certain areas within the instrument. 
Installation and internal maintenance of the instrument should only 
be performed by a PerkinElmer service engineer or similarly 
authorized and trained person. When the instrument is connected to 
line power, opening the instrument covers is likely to expose live parts. 
Even when the power switch is off, high voltages can still be present. 
Capacitors inside the instrument may still be charged even if the 
instrument has been disconnected from all voltage sources.

Any interruption of the protective conductor (earth ground) inside or 
outside the instrument or disconnection of the protective conductor 
terminal is likely to make the instrument dangerous. Intentional 
interruption is prohibited.

!
Warning

!
Warning

!
Warning
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•  the electromagnetic disturbance generated does not exceed the level above 
which radio and telecommunications equipment or other equipment 
cannot operate as intended;

•  it has a level of immunity to the electromagnetic disturbance to be 
expected in its intended use which allows it to operate without 
unacceptable degradation of its intended use.

Use of this product in residential areas may cause interference and such use should 
be avoided unless special measures are taken by the user to restrict emissions to a 
level that allows the reception of broadcast emissions.

When working with the instrument:

• Connect the instrument to a correctly installed line power outlet that has a 
protective conductor connection (earth ground). 

• Do not operate the instrument with any covers or internal parts removed. 

• Do not attempt to make internal adjustments or replacements except as 
directed in the manuals. 

• Disconnect the instrument from all voltage sources before opening it for 
any adjustment, replacement, maintenance, or repair. If afterwards, the 
opened instrument must be operated for further adjustment, maintenance, 
or repair, this must only be done by a PerkinElmer Service engineer or a 
similarly trained and authorized person. 

• Whenever it is possible that the instrument is no longer electrically safe for 
use, make the instrument inoperative and secure it against any 
unauthorized or unintentional operation. The electrical safety of the 
instrument is likely to be impaired if, for example, the instrument shows 
visible damage; has been subjected to prolonged storage under 
unfavorable conditions; or has been subjected to severe stress during 
transportation. 

Fuses

Use only fuses with the required current rating and of the specified type for 
replacement.

Do not use makeshift fuses or short-circuit the fuse holders.
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EMC Compliance

Europe

This device has been designed and tested in accordance with the following IEC 
publications:

IEC 61010-1: Safety requirements for electrical equipment for measurement, 
control, and laboratory use.

IEC 60335-2-90: Particular requirements for commercial microwave ovens.

All information concerning EMC standards is in the Declaration of Conformity, 
and these standards may change as the European Union adds new requirements.

United States (FCC)

This instrument has been tested and found to comply with the limits for a Class A 
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the instrument is 
operated in a commercial environment. This instrument generates, uses, and can 
radiate radio frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio communications. 
Operation of this instrument in a residential area is likely to cause harmful 
interference in which user will be required to correct the interference at his own 
expense.

This instrument has been designed and tested to CISPR 11 Class A. In a 
domestic environment it may cause radio interference, in which case, 
measures to mitigate the interference have to be taken.

Note Evaluate the electromagnetic environment prior to operation of the device.

!
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Warning Labels on the Instrument
Any of the following symbols can be used on the instrument:

Note Changes or modifications not expressly approved by PerkinElmer could 
cause the instrument to violate FCC (U.S. Federal Communications 
Commission) emission regulations, and because of this violation could 
void the user's authority to operate this instrument.

This symbol indicates the risk of electric shock.

Before opening disconnect mains!

High voltage.

Use only cable with plug and protective earth!.

Explosive
Vessel under pressure - open carefully after cooling.

This symbol indicates the risk of hot surfaces.

Prohibited for persons with heart pacemakers.
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This symbol indicates the risk of laser radiation.

This symbol indicates the off position of the main power switch or circuit 
breaker. 

This symbol indicates the on position of the main power switch or circuit breaker. 
With the switch in this position, the instrument is connected to the line power 
supply but is not necessarily switched on and operational.

This symbol indicates the operational on/off switch.

This symbol indicates alternating current.

When this label is attached to an instrument it means refer to the manual. !
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Warning Label On The Inside Lid of the Instrument

Figure 1-1. Warning label on the Inside of the lid

Item Description

1 Vessel under pressure-open carefully after cooling

1
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Warning Labels on the Rear of the Instrument

Figure 1-2. Warning labels on the rear of the instrument

Item Description

1 High Voltage-Ground circuit continuity is vital for the safe operation of this equipment. 
Never operate the equipment with the grounding conductor disconnected. If equipment 
grounding is accomplished by the use of an IEC 60309 power plug furnished by the 
factory, the plug is not to be removed during or after installation.

2 Danger-For protection against fire hazard, replace only the same type and rating of fuse.

3 High Voltage-To avoid electrical shock, disconnect power supply before changing the 
fuse. Disconnect supply whenever cover is removed.

4 Caution-This device is to be serviced only by properly qualified service personnel. 
Consult the service manual for proper service procedures to assured continued 
compliance with the federal performance standard for microwave ovens and for 
precautions to be taken to avoid possible exposure to excessive microwave energy.

4

2
3
1



19Warning Labels on the Instrument

Warning Labels at the Right Side of the Instrument

Figure 1-3. Warning labels on the right side of the instrument

Item Description

1 Prohibited for persons with heart pacemakers

2 Danger-Before opening disconnect mains
Use only cable with protective earth

3 High Voltage-Before opening disconnect mains
Use only cable with protective earth

1

32
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Decontamination

Customers wishing to return instrumentation and/or associated materials to 
PerkinElmer for repair, maintenance, warranty or trade-in purposes are 
advised that all returned goods must be certified as clean and free from 
contamination.

The customer's responsible body is required to follow the “Equipment 
Decontamination Procedure” and complete the “Certificate of Decontamination”. 
These documents are available on the PerkinElmer public website: 

Procedure:

http://www.perkinelmer.com/Content/technicalinfo/dts_instrumentdeconprocedure.pdf

Certificate form: 

http://www.perkinelmer.com/Content/technicalinfo/dts_perkinelmercertificationofdecontaminationform.pdf

If you do not have access to the internet and are located in the U.S., call toll free at 
1-800-762-4000 or (+1) 203-925-4602, 8:30 a.m. - 7 p.m. EST and speak to 
Customer Support. 

In Canada, call toll free 800-561-4646 and speak to Customer Support. 

If you are located outside of the United States or Canada, please call your local 
PerkinElmer sales office for more information.

Cleaning the Instrument

Exterior surfaces may be cleaned with a soft cloth, dampened with a mild detergent 
and water solution. Do not use abrasive cleaners or solvents.

WEEE  Instructions for PerkinElmer Products                                                                                                                                                                                      
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A label with a crossed-out wheeled bin symbol and a rectangular bar indicates that 
the product is covered by the Waste Electrical and Electronic Equipment (WEEE) 
Directive and is not to be disposed of as unsorted municipal waste. Any products 
marked with this symbol must be collected separately, according to the regulatory 
guidelines in your area.

The objectives of this program are to preserve, protect and improve the quality of 
the environment, protect human health, and utilize natural resources prudently and 
rationally. Specific treatment of WEEE is indispensable in order to avoid the 
dispersion of pollutants into the recycled material or waste stream. Such treatment 
is the most effective means of protecting the customer's environment.

Requirements for waste collection, reuse, recycling, and recovery programs vary 
by regulatory authority at your location. Contact your local responsible body (e.g., 
your laboratory manager) or authorized representative for information regarding 
applicable disposal regulations. Contact PerkinElmer at the web site listed below 
for information specific to PerkinElmer products. 

Web address:   

http://www.perkinelmer.com/pages/010/onesource/environmental-health-and-
safety/environmental-directives-compliance.xhtml 

For Customer Care telephone numbers select “Contact us” on the web page.

Products from other manufacturers may also form a part of your PerkinElmer 
system. These other producers are directly responsible for the collection and 
processing of their own waste products under the terms of the WEEE Directive. 
Please contact these producers directly before discarding any of their products. 

Consult the PerkinElmer web site (above) for producer names and web addresses.
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Warranty/Limitation of Warranty

Limited Warranty 

Each product manufactured by Perkin Elmer Inc. is warranted to conform to Perkin 
Elmer Inc. applicable specifications on the date on shipment. The warranty period 
is twelve (12) months after the date of delivery, unless another period is specified. 
The warranty does not extend to damages due to improper installation, improper 
maintenance, abuse, accident, negligence, alteration, misuse, ordinary wear and 
tear, or the like. Claims for replacement of parts caused by ordinary wear and tear 
are excluded, as are claims for replacement of parts meant to be expended during 
the operation of the equipment. 

Perkin Elmer Inc. also includes its digestion vessels under this warranty.

However, high temperatures >280 °C (>536°F), such as may briefly occur when 
exothermic reactions take place can result in irreversible damage to the TFM 
vessels. Since such scorching can only be avoided by proper sample and reagent 
selection by the operator and not by a reliance on the Titan MPS's microwave 
power regulation, damage of this kind is excluded from the warranty! Care must 
also be taken when handling ceramic inserts as their reliability can be seriously 
impaired by even minor damage to their surfaces. Therefore, glass and ceramic 
components are also excluded from this warranty!
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Laboratory 2

Introduction

The Titan MPS has some special requirements that you must consider when setting 
up the laboratory. The laboratory must fulfill these requirements, described in this 
chapter, before you can operate the microwave correctly.

Environmental Requirements

The location where the Titan MPS is to be installed must fulfill the criteria listed 
below:

• Indoors.

• Free from vibrations.

• Free from dust, smoke and corrosive fumes.

• Out of direct sunlight.

• Away from radiators and heaters.

• Have a suitable fume ventilation system.

• Do not use above 2000 m in elevation.

• Ambient room temperature between +15 °C to + 35 °C (59-95 °F), In addition, 
the temperature should lie between -40°C (-40°F) and +70°C (158°F) during 
shipping and storage.

• Relative humidity between 20 and 85%, non-condensing.
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• Space requirements are approximately 80 cm (31.5 in.) x 100cm (39.4 in.) x 
90cm (35.4 in.) (D x W x H).

• The table or bench the instrument or bench must be able to support at least 53 
kg (117 lb).

• Electrical connection is 230V; 50/ 60Hz.

Exhaust Line Venting Requirements

The exhaust line venting should have a capacity of at least 75CFM.

Lab Space Requirements

Make sure the vent opening on the back, left and right side of the unit are not 
covered. The unit requires at least 15 cm of clearance on the back, left and right 
side.

The external fan/aspiration of the oven should be vented to the outdoors or be 
connected to an exhaust system.

The oven must not be set up in wet conditions (it is not resistant to water sprays) 
and not under the extraction hood/exhaust (increased risk of corrosion). We 
recommend setting the unit up next to the extraction hood/exhaust in order to lead 
the vent hoses to this extraction hood/exhaust.

Note You are responsible for assuring that appropriate ventilation of toxic gases 
is assured. Make sure that all ventilation procedures conform to applicable 
laws.

Note PerkinElmer offers a bench specifically designed for the Titan MPS and its 
accessories. This bench (Part No. N0777900) is very useful in labs which 
are tight on bench space or which require frequent repositioning of the 
instrument. the bench is 74 cm (29 inches) high.
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Dimensions and Weight

For information on the instrument’s dimensions and weight see Specifications 
section in Chapter 3, System Descriptions.

Specifications

For information on the instrument’s power supply see Specifications section in 
Chapter 3, System Descriptions.

Power Cord Options

For information on the power cord options see Power Cord options in Chapter 4, 
Installation.

Corrosion of the unit due to placement in a chemical hood or other 
corrosive environment is not covered under warranty. !

Warning
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Microwave Radiation

 

The unit employs high voltage and generates microwave radiation!
The Titan MPS must always be carefully connected to a grounded 
conductor. Provided the wall outlet used is equipped with a ground 
connection, the supplied power cord will ensure proper connection. If it 
is necessary to use an extension cord to connect the system to the power 
supply, only a three-wire cord with a ground connection may be 
employed. The unit should not be set up near any devices which are 
sensitive to electromagnetic radiation. If necessary, a warning sign or 
label indicating Caution, Microwave Emissions should be applied or 
attached to the unit. Should there be any suspicion or indication of 
increased levels of microwave radiation, please immediately inform 
PerkinElmer your PerkinElmer Representative and stop using the 
instrument immediately. 
Repair and servicing of the instrument may only be performed by 
trained personnel.

Warning

Prohibited for persons with heart pacemakers!
The microwave device must not be operated by persons with heart 
pacemakers.

!
Warning
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 Titan Microwave Prep System

Basic Unit

The Titan MPS is designed for pressure digestion at temperatures up to 230 °C 
(446 °F) in continuous use (short term 260 °C (500 °F) and, depending on the type 
of vessels employed, pressures up to a max. of 100 bar (1450 psi). 

This is a top loading microwave made of 1.4301 (SS 304) stainless steel and 
equipped with a drop safety lid with a plastic cover, electromechanical locking 
mechanism and a circular sample chamber for uniform microwave distribution. 
The oven has a chemically resistant PFA coating protecting it from corrosion. 
Three over-temperature switches and four micro-switches guarantee the necessary 
operating safety. The microwave unit is equipped with a ventilation system, the 
area of the oven ventilation is completely separated from the electronic- and 
magnetron ventilation. Three special fans integrated in the housing, one for 
electronics and one fan for each magnetron ensure optimized cooling. An optional 
external fan ventilates the oven cavity as well as the gas collection manifold.
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Figure 3-1. View of Titan MPS

The Titan MPS includes DTC™, a temperature measurement system that allows 
the temperature of the sample in each vessel to be quickly determined and 
regulated. DTC™ directly measures the infrared radiation emitted by the sample 
while filtering out the infrared radiation emitted by the body of the vessel.

Titan MPS is also equipped with DPC™, a contact-free pressure monitoring 
system for a single reference vessel. This records the internal vessel pressure. If the 
vessel is approaching the maximum oven program pressure, the system 
automatically switches to a pressure controlled mode for the microwave output.

Two software controlled, unpulsed 2.45 GHz magnetrons provide up to 1,500 W 
output power. The microwave is controlled by a built-in control unit with color 
touchscreen. After entering the desired oven program profile, the microwave 
output is infinitely varied in accordance with the measured sample temperatures. 
The target temperature and actual sample temperatures of all vessels are displayed 
on the screen in real time and saved to memory.
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Instrument Connections

The the following figures illustrate, the various connections on the Titan MPS.

Figure 3-2. Instrument Connections

Item Description Item Description

1 Drop lid with vent connection 4 Ethernet

2 Built-in control unit 5 Mains power 

3 USB connection 6 Power switch/fuse

2
3

4

5

6

1
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Electrical Connections

The mains power switch is located on the right-hand side of the unit. The switch 
functions also as a thermal fuse (not self resetting)

Figure 3-3. Electrical Connections

Item Description

1 Ethernet

2 Mains power connection

3 Main power switch/fuse

123
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Ventilation System

The microwave unit is equipped with a complex ventilation system, oven cavity 
ventilation is completely separated from the electronic and magnetron ventilation. 
For laboratories that cannot meet the nominal exhaust requirements of the Titan 
MPS, an optional external exhaust fan is available to ventilate the oven cavity and 
the Gas Containment Manifold.

Figure 3-4. Ventilation Connections

Item Description

1 Exhaust hoses

2 Magnetron cooling 

3 Electronic cooling 

3

2

1
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Controller

An integrated control unit with 5.7 inch color touch screen and graphics display is 
used to control the microwave oven. The English, German, French, Italian and 
Spanish language software is pre installed at the factory.

Figure 3-5. Controller

Main Window
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Keys and Functions

The version number of the control software is displayed in the header of the Home 
screen and the footer shows the version number of the firmware of the Titan MPS 
and the instrument status.

Temperature Monitoring

Each Titan MPS is equipped with DTC™ Direct Temperature Control, a 
sophisticated temperature monitoring system that allows the actual sample 
temperature in each digestion vessel to be measured. IR signal from the sample is 
sensed, while the IR signal from the vessel is rejected. The temperature monitoring 
information is passed on to the power control module which uses the highest 
measured temperature to regulate the oven power. Continuous adjustment of the 
magnetron's output allows the digestion temperature of every sample to be tightly 
controlled.

Only temperatures above 50° C (122°F) are displayed. Temperatures below 50° C 
(122°F) are indicated on the display as low.

Key Function

Method Select, Create or Edit a digestion

Data Select a data file and review or export data 

Setup Change setup of the Titan MPS (Administration and 
Service only)

Service Enter the Service menu (service only)

Login Login as User, Administration or Service (with the 
appropriate code)

Start Start the selected digestion method

Open Unlock and open the lid
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Pressure Monitoring

Each Titan MPS is equipped with the DPC™ Direct Pressure Control, a 
pressure monitoring system designed to measure and report the sample 
pressure in a single reference vessel. The pressure in the reference vessel is 
determined by using polarized light to measure any change in the photo 
elastic behavior of a glass ring in the vessel lid. This information is passed 
on to the power control module, which can use the measured pressure to 
regulate the output oven power. Continuously adjusting the magnetron 
output in response to the pressure signal allows fine digestion control and 
can prevent rupture discs from being activated.

Pressure Vessels and Turntables

All Perkin Elmer pressure vessels are manually operated. A rupture disc placed on 
the vessel seal limits the interior pressure of each vessel type to a maximum 
permissible value appropriate for the vessel. For all vessels, acid vapors that escape 
when a rupture disc activates are guided to the Gas Containment Manifold at the 
top center of the turntable. The gasses are then vented through the PFA tube 
connected through the oven lid.

PerkinElmer Standard 75mL Vessels

PerkinElmer Standard 75mL vessels are made entirely of TFM™. Aside from 
chemical resistance to all mineral acids including hydrofluoric acid, this ensures a 
high level of mechanical strength, even at high digestion temperatures.

Note The safety of the vessels is guaranteed by the rupture discs; pressure and 
temperature measurement serve to control the digestion process, but have 
no primary safety function.
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Figure 3-6. Complete 16 position standard pressure assembly with DPC cap

• 15 standard pressure vessels made of TFM™

• 1 standard pressure vessel with DPC™ pressure cap

• 16 position Turntable

• 16 position Gas Containment Manifold
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PerkinElmer High Pressure 100mL Vessels

PerkinElmer High Pressure 100mL vessels are made of a TFM™ pressure vessel 
body with TFM™ cap.

In addition, this vessel consists of a ceramic pressure jacket and a TFM™ insert

• 7 high pressure vessels made of TFM™ with ceramic insert and TFM™ 
liner

• 1 high pressure vessel with DPC™ pressure cap with ceramic insert and 
TFM™ liner

• 8 position turntable

• 8 position Gas Containment Manifold

Figure 3-7. Complete 8 position high pressure assembly with DPC cap
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Specifications 

Technical specifications for the Titan MPS

:

Microwave Oven Specification

Power supply Power supply 230 V AC

Frequency 50/60 Hz

Current 12 A

Power consumption 2700 W

Fuses Main switch with built in breaker

Magnetron frequency 2450 MHz

Magnetron power (continuous) 1200 W

Magnetron power (peak) 1500 W

Exterior dimensions (W x D x H) 530 x 630 x 420 mm
(20,9 x 24,8 x 16,5 inches)

Interior dimensions (ID) 360 mm
(14.2 inches)

Weight (approx.) 53 kg (117 lb) without vessels

Noise level < 70 dB A

DTC™ temperature range 50°C - 260°C (122 - 500°F)

DPC™ pressure range Standard 75mL vessel 0… 40 bar (580 psi)
High pressure 100mL vessel 0… 100 bar (1450 psi)
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Control Unit

Pressure Vessels

Overpressure protection: Rupture disc for all pressure vessels

Control Unit Specification

Touch screen 5.7" color

Program memory 100 programs, 25 preprogrammed 

Data file memory approximately 1000 data files

Display 320 x 240 pixel

Interface Ethernet, USB 

Pressure Vessels PKI-75 PKI-100

Volume 75 ml 100 ml

Operating Pressure 40 bar (580psi) 100 bar (1450psi)

Maximum Temperature 230° C (446°F) 250° C (482°F)

Minimum Fill Volume (Acid) > 7ml > 7ml

Vessels Per Rotor 16 8

Material of Construction TFM TFM, Ceramic
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Unpacking

Inspecting the Shipment

Upon receipt of the Titan MPS, the exterior of all the shipping cartons should be 
inspected. All cartons should arrive unopened and undamaged. If the examination 
reveals that damage has occurred in shipment, notify the carrier and PerkinElmer 
immediately. A representative of the shipping carrier must be present for insurance 
purposes.

Unpacking the Titan MPS

The Titan MPS is shipped in one carton. 

Tools You Will Need

• Snips for banding and tie wraps

Remove the Top of the Box

Use snipers to remove the banding which is around the box. 

1. Check the shockwatch and the two tip-and-tell indicators. Record the status of 
the indicators on the waybill if they have been tripped.

Wear safety glasses when cutting the banding to prevent injury. !
Warning
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2. Record any visible damage on the waybill before accepting the shipment. 
Notify your local PerkinElmer customer support engineer immediately.

1. Place the carton on the floor in front of the bench on to which the Titan MPS 
will be placed.

2. Cut the bands that hold the carton together, lift off the top of the shipping 
carton.

3. Pull out all the foam pieces that secure the Titan MPS in the box.

4. Remove all other components.

5. Remove the polyethylene bag covering Titan MPS.

6. Inspect the Titan MPS for any shipping damage such as cracks, scratches and 
dents.

7. Prepare to lift the Titan MPS out of the carton. The bench should be nearby.

Recycling the Instrument Box

If you plan on moving your Titan MPS you may want to keep the cardboard box 
that the Titan MPS was shipped in. If you need to dispose of the cardboard box 
please do so in accordance with local environmental regulations

SUPPLIES, ACCESSORIES, AND REPLACEMENT PARTS can be ordered 
directly from PerkinElmer. For further information visit our website at 
www.perkinelmer.com or contact your local PerkinElmer representative.

The Titan MPS weighs 53 kg (117 lbs). Use proper lifting posture when 
lifting the Titan MPS out of the carton. 

Note PerkinElmer offers a bench specifically designed for the Titan MPS and its 
accessories. This bench (Part No. N0777900) is very useful in labs which 
are tight on bench space or which require frequent repositioning of the 
equipment. 

!
Warning



41Power Cord Options

Power Cord Options

The Titan MPS offers a number of power cord options. The cord is 2.5 meters long 
and black.

Plug Type (C-19 Connection on Titan MPS)

Part Number Country Plug

N3135000 Europe

N3135001 Switzerland

N3135002 Italy
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N3135003 India, South Africa

N3135004 United Kingdom (requires 
receptacle 09290305 not 
included)

N3135005 Australia

N3135006 Israel

Part Number Country Plug
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N3135007 China

N3135008 Brazil

N3135009 Denmark (requires 
receptacle 09290305 not 
included)

N3135010 North America (included)

Part Number Country Plug
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Accessories

Part Number Description Accessory

N3135011 Receptacle (For use with the Buck and 
Boost Transformer in Japan)

N3135012 In-Line Connector (For use with the 
Buck and Boost Transformer in Japan)

N3135013 *Buck and Boost Transformer (0.5 
KVA) Japan and U.S./Canada
100 VAC 50/60 Hz (Japan)
208 VAC 60 Hz (US/Canada)

09290305 Receptacle
Surface Mount Receptacle (for 
Denmark and United Kingdom)
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*Buck and Boost Transformer (0.5 KVA) Japan and U.S./Canada 
Connections
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Installation

Figure 4-1. Connection PFA exhaust air extraction tube 

The unit employs high voltage and generates microwave radiation!
The Titan MPS must always be carefully connected to a grounded 
conductor. Provided the wall outlet used is equipped with a ground 
connection, the supplied power cord will ensure proper connection. If it 
is necessary to use an extension cord to connect the system to the power 
supply, only a three-wire cord with a ground connection may be 
employed. The unit should not be set up near any devices which are 
sensitive to electromagnetic radiation. If necessary, a warning sign or 
label indicating "Caution, Microwave Emissions" should be applied or 
attached to the unit. Should there be any suspicion or indication of 
increased levels of microwave radiation, please immediately inform 
PerkinElmer (Refer to the Repairs/Customer Service on page 107 for 
contact addresses). 
Repair and servicing of the equipment may only be performed by 
trained personnel.

Item Description

1 Connection PFA exhaust air extraction tube (ø 10 mm)

!
Warning

1



47Installation

Hot acid vapors may be released. 
The supplied vent tubes must therefore always be properly connected and 
attached to an exhaust system.
Make sure the PFA tube is securely attached so that it cannot pop off its 
connection fitting in case of a percussive pressure burst as occurs when a 
rupture disc activates.

Note The laboratory is responsible for ensuring that the exhaust system can 
appropriately vent the released gases. Make sure that all ventilation 
procedures conform to applicable laws. 

Note Important Note for North American Users: 
Voltage of mains supply has to be in the range of 230V ± 15V AC. Even 
with a maximum load of approximately 2700 W the supply-voltage should 
not drop below 215 V AC. Low voltage can result in low microwave power 
delivery, excessive magnetron or inverter heating and erratic temperature 
and pressure measurements.

!
Warning
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Power Switch

The power switch is located on the right-hand side of the device. This switch has 
also the function of a fuse.

Figure 4-2. Power Switch

Login

After switching on the device, please log in as User or Administrator.

First Time Setup

Power the system on and wait for it to initialize. When presented with the login 
screen, select Admin and enter the factory default code of 0000 and press OK. This 
will then take you to the home screen of the Titan MPS controller.

Item Description

1 Power switch and fuse

2 Power plug

3 Ethernet interface

1 2

3
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Figure 4-3. The Titan MPS login screen

On the home screen of the controller press the Open button which will allow the 
release of the top lid of the Titan MPS.

Figure 4-4. The Titan MPS home screen

With the top of the Titan MPS now open, remove and packing material from within 
the oven cavity and any that remains around the body of the Titan MPS. The 
turntable and vessels can now be unpacked from their box. Remove the vessels 
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from the turntable and set them aside in a convenient location. Remove the Gas 
Containment Manifold from the top of the turntable. Included with the turntable is 
a support ring with wheels. This support ring should be placed at the bottom of the 
oven cavity and centered on the keyed drive at the base of the oven cavity. Lift the 
turntable from the top and gently place it within the oven cavity. The base of the 
turntable is keyed to match the semi-circular drive at the base of the oven cavity. 
Align the turntable with the support ring and carefully rotate the turntable until the 
key lines up with the semi-circular drive and the turntable drops into place. Ensure 
that the turntable is centered in the oven cavity and that it rests firmly on the 
support ring. The turntable should not wobble, shift side-to-side or touch the sides 
of the oven cavity.

Figure 4-5. The Titan MPS oven cavity with support ring and keyed drive
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On the controller, press Setup to enter the setup menu. In this menu the local time, 
login pass codes and the language of the interface can be set. The global maximum 
operating parameters for digestion programs can be set here as well, but it is 
recommended to leave these at the factory settings unless directed otherwise by a 
service technician.

Figure 4-6. The Setup screen with the Set Time button at the bottom
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Press the Set Time button at the bottom of the screen. Enter the local date and time 
and the press save to store the information. Press back to return to the home screen. 
The Titan MPS is now ready to use.

Figure 4-7. The Date and Time setup screen

For a complete list and explanation of the instrument Setup menu, please refer to 
the Appendix on page 119.
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Method Preparation

Information Regarding Digestion

The Titan MPS uses microwave energy to directly heat samples and reagents 
contained within sealed TFM™ pressure vessels. The speed of this heating process 
depends on the total volume of liquid in the oven as well as the amount of 
microwave power applied. The Titan MPS controls this heating by employing 
DTC™ to measure the sample temperature in each digestion vessel and then 
continuously adjusting the microwave power to maintain the target temperature. 
This control methodology leads to reproducible heating characteristics and in 
reproducible results.

The act of heating any reagent and sample mixture results in an increase in vapor 
pressure. In addition to vapor pressure, reaction gasses (primarily carbon dioxide 
generated by the decomposition of carbon containing samples) also generate 
pressure. The total pressure within the vessel is therefore dependent on the sample 
temperature, the amount and carbon content of the sample, and volume of the 
vessel remaining after reagent addition. All Titan MPS digestion vessels have a 
maximum allowed operating pressure. If this operating pressure is exceeded, the 
rupture disc will activate and rapidly vent the pressure of the vessel into the gas 
containment manifold for routing out to the exhaust system of the laboratory.

The Titan MPS is also equipped with DPC™ reference vessel pressure sensing. 
The Titan MPS monitors the sample pressure in the reference vessel and when this 
pressure reaches the maximum set in the digestion method, the Titan MPS will 
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continuously adjust the microwave power to ensure that the pressure remains 
below the set limit.

The digestion of organic compounds can result in exothermic reactions which can 
result in rapid heating of the sample and reagents within the vessel. These reactions 
typically occur around 130-150°C (265-300°F). Whenever possible it is 
recommended to have a method step which holds at this temperature for a short 
time (3-5 minutes) so that the heat of reaction subsides. The temperature can then 
be taken to the final target temperature to complete the digestion.
 

 

Caution Reaching peak digestion pressure!
Peak digestion pressure typically occurs several minutes after the target 
temperature has been reached. A rupture disc release may occur even after 
the sample temperature has reached a constant level. 

Caution Rupture disc and seal replacement!
Depending on the digestion parameters, the metal rupture discs and 
pressure seals can be subject to accelerated wear. These items are 
consumables and should be inspected each time the vessel is opened. The 
rupture disc and pressure seal are typically replaced after every 20 
digestions to maintain optimum performance and safety. Replacement 
should be more frequent for extreme digestion conditions.   
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Controller

The control unit is operated via a color touch-screen. Operation is simple and 
intuitive. Selecting a field that requires alpha-numeric input will bring up a touch 
keyboard or numeric keypad as appropriate for the data to be entered. See the 
following figure.

Figure 5-1. The Keyboard and Numeric Keypad.

 

Always wear eye protection and appropriate PPE! 
Always wear safety glasses/goggles, a lab coat and protective gloves 
when working with acids, pressure vessels, and during cleaning! 

Caution Use only digestion vessels and spare parts authorized by Perkin Elmer for 
use with the Titan MPS. These can be obtained from Perkin Elmer. (Refer 
to the Repairs/Customer Service on page 107 for contact addresses). 

!
Warning
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Pressure Vessels!

Note any changes in the appearance of a pressure vessel which could 
indicate possible material fatigue. Deformation of the vessel, difficulty 
screwing on a lid and a melted or scorched appearance to the interior of 
the vessel body all indicate damage. If a vessel lid is difficult to screw on 
when the vessel is cold, this is due to a deformed lid or vessel. All such 
vessels should be immediately returned to Perkin Elmer for inspection. 
Never attempt to use excessive force to open the vessels. 
Never use tools which do not come with the Titan MPS to open the 
vessels!

Pressure vessels!

The pressure vessels are equipped with a rupture disc which produces a 
spontaneous pressure release upwards through the gas containment 
manifold when vessels experience excessive pressure. In rare cases, 
pressure release may occur after the vessel has been removed from the 
microwave oven. Always make sure the vent opening on pressure 
vessel faces away from both yourself and other individuals!

Hot gases may be released from the digestion vessel when it is 
opened! 

Only open the digestion vessel under a vent hood or other exhaust system. 
Particular care is required when working with hydrofluoric acid (HF).

Observe all relevant MSDS and safety instructions! 

Never use more than one rupture disc per vessel! This can cause a 
dangerously unsafe condition with severely over pressurized vessels. 

!
Warning

!
Warning

!
Warning

!
Warning
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System Login

The Titan MPS has three login authority levels allowing controlled access to 
various capabilities of the built-in controller. These login levels are identified as 
User, Administrator (abbreviated as Admin) and Service. The Service login is 
restricted to authorized PerkinElmer Service Engineers. The default passcode for 
both the User and Admin login is 0000, allowing easy first-time instrument setup. 
These passcodes can be changed in the Setup menu by the customer to enable User/
Admin access protocols.

As a general overview, the User login is restricted to selecting methods and 
datafiles, entering sample data, performing a digestion and reviewing digestion 
data. The Admin login adds the ability to enter the setup menu, edit and create 
methods, export and delete datafiles, and perform method development.

A list of the access restrictions for each login is listed below.

Note All digestion vessels are subject to a long term aging process which is 
dependent on the type and frequency of digestions. It is recommended to 
replace the digestion vessels after approximately 10,000 digestion cycles 
to maintain reliable operating performance.

Caution The minimum liquid amount (sample + reagent) for each digestion vessel 
is approximately 5ml. 
The microwave oven requires a minimum load of approximately 20ml of 
liquid distributed among the digestion vessels. If lower volumes of liquid 
must be used, at least four vessels must be used for each digestion run in 
order to achieve the required minimum load.
If the total liquid amount employed is too low, the oven may be 
damaged during longer digestion cycles! An inadequate liquid load can 
also result in overheating of the turntable or oven cavity and the potential 
to damage to the turntable or the magnetrons.
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Function User Admin

Access to Setup button X

Method Section:

 Select method from Favorites list X X

 Replace method on Favorites list X X

 Edit method on Favorites list X

 Create a method X

Data Section:

 Select a Datafile X X

 Review previous digestions X X

 Export / Delete Datafiles X

Digestion Start:

 Edit Digestion Comment X X

 Edit Sample Details X X

 Review digestion parameters X X

 Select the number of vessels X X

 Select / Rename a Datafile X X

 Edit the method in realtime X
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Performing a Digestion

ATTENTION: Prior to the very first digestion, a pressure calibration must be 
performed. Please see Pressure Calibration on page 69. 

General

After turning the unit on and logging in, you will see the Home screen of the Titan 
MPS controller.

Figure 5-2. The Titan MPS Home Screen

Performing a sample digestion consists of a few basic steps.

1. Select the digestion method.

2. Weigh samples into the vessels and add reagents.

3. Enter the digestion and sample data.

4. Review the method and place the samples in the oven.

5. Begin the digestion.

6. Review the results.



60 Operation

Select The Digestion Method

1. To select a method and return to the Home screen, highlight the chosen method 
and then press the Select button. 

Figure 5-3. The method Favorites screen. Method 1 has been pressed and is 
now highlighted and ready for selection.

2. To select a method and return to the Home screen and select the chosen method 
(which will highlight the method) and then press the Select button.

3. For replacing or editing methods on the favorites list, please refer to Method 
Creation and Editing Favorites on page 73.

Weigh Samples Into the Digestion Vessels

Using a weigh boat or similar, accurately weigh the sample and quantitatively 
transfer the sample to a digestion vessel. When adding the acid reagents, wash 
down the sides of the digestion vessels to bring the sample to the bottom of the 
vessel.
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When assembling the vessel, visually inspect the metallic rupture disc. If there is 
evidence of corrosion or other visible damage to the rupture discs, they must be 
replaced. 

A small bulge in the center of the rupture disc after use is normal and will not affect 
its function. If this bulge exceeds 2mm in height or displays thinning at the edges 
or top, it must be replaced.

 Make sure the metallic rupture disc is properly centered and seated on the TFM™ 
seal with its edge sitting uniformly in the groove near the edge of the seal. Expand 
the lip of the TFM™ seal using the included forming tool and then place the seal 
with the rupture disc onto the vessel body. At this point, the cap can be placed on 
the vessel and the vessel with sample is now ready to be placed in the Titan MPS.

Figure 5-4. Expanding the lip on the TFM™ seal

Caution Vessel minimum fill amount! 
In each pressure vessel, no less than 5ml of liquid should be employed so 
that the temperature sensor can determine the sample temperature 
precisely. 
The microwave oven requires a minimum load of approximately 20 mL of 
liquid. The 20 mL minimum should be evenly spread amongst at least 4 
vessels for each run in order to achieve the required total load. If the fluid 
amount employed is too small, the oven may be damaged within a matter 
of minutes! An inadequate liquid load can also result in rotor overheating 
and in the worst case, rotor damage. 
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When loading the turntable, the digestion vessels should be placed as 
symmetrically as possible. Use the guide displayed on the Digestion Review screen 
of the Titan controller to help with vessel placement. A vessel must always be 
inserted in the position marked "1" and the remaining vessels can then be arranged 
symmetrically.

Any unused positions on the turntable should have their corresponding positions 
on the gas containment manifold sealed with the supplied blind stoppers in order 
to ensure the proper operation of the gas containment manifold. Each vessel must 
be securely connected to the gas containment manifold by gently tightening the 
thumbscrew on the gas containment manifold over the threads on the vessel cap.

Figure 5-5. Do not cross-thread the Gas Containment Manifold connectors

Note The caps of the vessels do not need force to be tightened. Lightly 
tightening by hand is all that is required for reliable performance.

Note Do not cross-thread or over tighten the thumbscrews on the gas 
containment manifold. The thumbscrews should engage smoothly and 
with little force when the manifold tube and the cap are correctly aligned. 
If the threads seem tight or will not engage, stop and reposition the vessel 
or the gas containment manifold slightly to re-align the tube and the cap.
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Figure 5-6. A blind stopper attached to the Gas Containment Manifold at an 
empty turntable position

Close the oven lid. The locks should make a click sound and the Start button on 
the Titan controller should turn from red to green, indicating that the door is fully 
closed and the system is ready.
 

Enter the Digestion and Sample Information

Once the method favorite has been selected, the Home screen will be displayed and 
the Method button will show the name of the currently selected method. 

1. Press the Start button to display the digestion comment screen and to begin the 
process of digestion.

Caution The supplied vent tubes and hoses must always be properly connected and 
attached to an adequate exhaust system. 
Make sure the PFA gas containment manifold tube is securely attached so 
that it cannot slip out of its connection fitting. 
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Figure 5-7. The digestion comment screen with Sample Details button

2. On the digestion comment screen select the text field and enter information or 
comments about the digestion. 

3. Pressing the Sample Details button will open the Sample Details screen. This 
will allow data entry for each individual sample. Digestion Comments and 
Sample Details are optional. The Next button moves forward in the digestion 
process.
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Figure 5-8. The Sample Details screen, allowing information to be entered for 
each sample

4. For 16-vessel configurations, press Next when on the Sample Details 1-8 
screen to enter details for sample 9-16. 

5.  When all the sample details have been entered and Next selected the Digestion 
Comments screen will appear. 

6. On the Digestion Comments screen, pressing Next will move to the Digestion 
Review screen.
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Figure 5-9. The Digestion Review screen

7. Review the method and place the samples in the oven

8. On the Digestion Review screen review all the digestion method parameters to 
ensure that everything is correct. You can rename the datafile or choose a 
different datafile by pressing the gray button that shows the current datafile 
name. For additional details please refer to Selecting Datafiles on page 79.

9. If fewer than 16 samples were prepared (or fewer than 8 samples for the High 
Pressure 8-vessel configuration), press the gray vessels button and enter the 
number of sample prepared. An information screen will popup showing where 
the samples should be placed in the turntable for the best results. These sample 
locations can also be used as a reference for Sample Details data entry.

Note If logged in as an Administrator, the Digestion Review screen allows 
editing of the method parameters for this single digestion. Any changes 
will not be saved to the method, but will be recorded in the digestion data. 
This is useful for method development where many small changes to the 
method may be needed and the creation and saving of multiple versions of 
the method is not needed.
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10. If the Pressure button is ON, pressing Start will open the Select DPC Cap 
screen.

Figure 5-10. Select DPC Cap screen

On this screen the correct pressure cap and pressure calibration can be chosen. This 
is necessary when the laboratory has more than one DPC cap (from multiple sets 
of vessels or as a backup). Select the appropriate cap and press Start to begin the 
digestion.

Begin the Digestion

1. Once the digestion method has been reviewed press Start! to begin the 
digestion. The Titan MPS will execute the temperature program of the method 
while monitoring and controlling the sample digestion using DTC™ and 
DPC™ sensing.
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Figure 5-11. The realtime digestion information display

While performing the digestion, the Titan MPS displays the information gathered 
from the DTC™ and DPC™ sensors. This information is displayed in real time 
(see cool down). If needed, the digestion can be immediately stopped by pressing 
the red Stop button.

After heating is complete, the vessels must remain in the oven for at least ten 
minutes. After this cool-down time, all vessels can be removed and can be placed 
under a vent hood or other exhaust system for further cooling. The vessels should 
be opened in the hood only after an adequate cooling period. This cool down time 
can vary depending on the total heating time and the final target digestion 
temperature. The sample temperatures must be well below the boiling point of the 
reagents, otherwise the sudden release of pressure upon opening the vessel will 
cause rapid boiling of the sample within the vessel and possibly eject some material 
through the vent port.
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Figure 5-12. The Digestion Finished screen

2. When the digestion has completed, the Titan MPS will display the Digestion 
Finished screen. On this screen, the digestion comment can be edited to 
include new information by pressing the text field. The digestion data can be 
reviewed in greater detail by pressing the Review Digestion button (see Data 
Review File Management and Export on page 84). You can press Finish to 
return to the Home screen

Pressure Calibration

Creating a Pressure Calibration for a DPC Cap.

From the Home screen, press the Method button. This will open the Select 
Method screen. On the Select Method screen are the 10 favorites to choose from, 
and at the bottom select the Pressure Adjust button. 

Note This is typically performed by the PerkinElmer service engineer, but 
appears here to provide a reference for the user.



70 Operation

Figure 5-13. The Select Method screen with Pressure Adjust method at 
the bottom

Highlighting the Pressure Adjust button brings up a second button where the 
vessel type must be highlighted by pressing on the appropriate vessel type. Press 
the green Select button to use the highlighted method and vessel and return to the 
Home screen.

Note Each vessel type has its own calibration parameters. Be sure to correctly 
select the vessel type before continuing.
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Figure 5-14. The Pressure Adjust button highlighted and the vessel type 
selection popup

On the Home screen the Method button will now display the active method as 
STD75: p-sensor calibration or HP100: p-sensor calibration. Press the Start 
button, enter a digestion comment if desired on the Digestion Comment screen 
and press the Next button. When this is done, the Pressure Adjust, Select Cap 
screen appears. There are ten locations to select from to save a cap calibration. If 
the laboratory is using more than one DPC cap (multiple sets of vessels or as a 
backup) this allows separate calibrations to be stored. The Delete button allows a 
calibration to be removed if a cap is taken out of service.
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Figure 5-15. The Pressure Adjust, Select Cap screen with instructions and the 
ten storage locations

Highlight the desired storage location and enter the cap name or serial number. 
When this is complete, press Select. This will bring up a second Pressure Adjust 
screen with additional instructions. Follow the instructions for filling and placing 
the vessels and press Start. The pressure calibration method will commence with 
data being displayed in real-time. At the finish of the calibration cycle, the 
Pressure Adjust Deploy screen appears. On the screen, the calibration is accepted 
by pressing the Deploy button and then pressing Finish to return to the Home 
screen.
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Figure 5-16. The Pressure Adjust Deploy screen

Method Creation and Editing Favorites

Editing the Favorites List

The ten methods displayed on the favorites list provide an easy way to select the 
most common methods used during the workday. The list comes pre-populated 
when the Titan MPS is delivered. 

To change the methods on the favorites list, the you should first highlight the 
method you would like to replace by pressing on the appropriate button. When the 
method is highlighted, press the Replace button. This will bring up the Replace 
Favorite screen. 
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Figure 5-17. The Replace Favorite screen

Editing a Method

Only methods that appear on the Favorites list can be edited. Follow the 
instructions on Editing the Favorites List on page 73 to find and place the 
appropriate method onto the Favorites list. 

Editing and saving a method from the Favorites list replaces and overwrites the 
method on the Favorites list and in the system memory. 
 

1. To edit a method highlight the method on the Favorites list to edit and then 
press the Edit button. This will bring up the Edit Method screen.

Caution Methods that are overwritten are permanently changed. When making 
large changes to a method it is advisable to first place a blank user method 
onto the Favorites list and then edit the user method. This preserves the 
original method for reversion should this be necessary 
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Figure 5-18. The edit Method screen displaying the method name, the tempera-
ture program table and on the right side the vessel type selection.

2. At the top of the Edit Method screen is the method name. To change the 
method name press the current method name to bring up the keyboard. 

3. Using the keyboard use a combination of letters and numbers to create a unique 
method name. It is advisable that the method name be descriptive enough to 
allow for easy recognition in the future.

In the center of the screen is the temperature program table, a description of 
which follows in the next table:
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Table 5-1. Details of the method temperature program table

Column Column Description Guidelines

Step # The program step # Steps are sequentially executed

Temperature The target temperature of 
the program step (the 
temperature that the oven 
will bring the samples to).

The higher the temperature, the 
quicker the digestion will 
complete, but the higher the 
resulting pressure. Use caution 
here as very high temperatures 
have the ability to damage the 
vessels.

Pressure The max pressure the 
sample will be allowed to 
reach for the program 
step before the system 
reduces power.

It is recommended to set the max 
approximately 10 bar below the 
maximum working pressure of 
the vessel. This allows a margin 
of pressure overhead should the 
digestion evolve more gas than 
expected.

Ramp The time (in minutes) the 
system should take to 
reach the target 
temperature for the 
program step.

Very aggressive (short) ramp 
times can cause exothermic 
reactions to proceed very rapidly 
and cause a rupture disc release 
and will limit the ability of the 
Titan MPS to moderate this 
effect.

Time The time (in minutes) the 
system should remain at 
the target temperature for 
the program step.

Longer times allow the reagents 
to completely digest the sample. 
The goal is to find a balance 
between digestion speed and 
digestion quality.

Power The maximum 
microwave power (in 
percent) that the system 
can provide for the 
program step.

In most cases, this can be set to 
99% for each active step, 
allowing DTC and DPC to 
control power modulation.
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4. To change any of the cells within the temperature program table pressing the 
cell and the keyboard will appear allowing entry of new values. Limits are in 
place depending on the vessel chosen in the column on the right side of the 
screen (see below).

On the far right of the Edit Method screen is the vessel selection list. The correct 
vessel to be used for digestion should be selected here. The system uses this 
selection to accurately identify and monitor samples during digestion.

5. When all the changes have been made and verified press Save to save the 
changes and return to the Select Method screen. Pressing Back will discard all 
changes and return to the Select Method screen.

Creating a Method

Method creation is nearly identical to editing a method. In this case a blank user 
method is placed onto the Favorites list and is then edited to create the desired 
method. 

1. To find a blank user method and place it onto the Favorites list highlight a 
method on the Favorites list and then presses Replace. 

2. When the Replace Favorite screen appears scroll down and highlight and 
select the first method named user_##. The blank user method will be placed 
onto the Favorites list. 

3. Once on the Favorites list, the blank user method can be edited and saved. At 
this point, method creation is complete. See Editing a Method on page 74 for 
additional details.

Note The digestion ends when no more time remains. To ensure vessel cool 
down is performed at the end of the digestion; as a final step, the max 
pressure parameter should match the previous step, the ramp and power 
should be set to zero and a time of ten minutes entered.



78 Operation

 

Figure 5-19. The Replace Favorite screen showing blank "user_##" methods

Caution Methods that are overwritten are permanently changed. When making new 
methods it is necessary to first place a blank user method onto the 
Favorites list and then edit the user method. This preserves the original list 
of methods in the system memory. 

Note The digestion ends when no more time remains. To ensure vessel cool 
down is performed at the end if the digestion; as a final step, the max 
pressure parameter should match the previous step, the ramp and power 
should be set to zero and a time of ten minutes entered.



79Selecting and Renaming Datafiles

Selecting and Renaming Datafiles

Selecting Datafiles

Data files can be selected at two separate locations within the menu system of the 
Titan MPS. 

1. From the home screen press the Data button. This will bring up the Select / 
Review datafile screen. 

2. Highlight and select a datafile by pressing on the name of the datafile and then 
pressing elect. This will then return the display t to the Home screen and the 
active datafile will be displayed at the bottom of the data button. 

3. This datafile will remain active and any digestion data will be saved to this file 
until it is changed.

Figure 5-20. The Select / Review Datafile screen

The second place where a datafile can be selected is on the Digestion Review 
screen. The gray button with the name of the current datafile can be pressed to 
change the datafile.
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Figure 5-21. The Digestion Review screen showing the Datafile button

1. Pressing the gray datafile button opens the Datafile Select / Rename screen. 

2. On the Datafile Select / Rename screen select a different datafile by pressing 
the name of the datafile to highlight it and then pressing Select. 

3. This will select the highlighted Datafile and return to the Digestion Review 
screen.
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Figure 5-22. The Datafile Select / Review screen

Renaming Datafiles

Renaming of datafiles can only be performed on the Datafile Select / Rename 
screen which is accessed via the Digestion Review screen. 

1. On the Datafile Select / Rename screen highlight the datafile that is to be 
renamed. 

2. The current name of the datafile will be displayed next to the Rename field. 
To change the name, press the current name of the Datafile and enter the new 
name on the keyboard that appears. 

3. When the name has been changed press the Save button to make this change 
permanent. 
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The Real Time Data Display

Realtime Display

The realtime display appears once the digestion begins. On the screen below, the 
data for each vessel in the active digestion is shown. The data for all samples is 
updated with each complete revolution of the turntable. The temperature control of 
the system is based on the highest measured sample temperature at each data 
update (revolution), and the Titan MPS will modulate the power in response to this. 

Figure 5-23. The realtime digestion information display

During digestion, the top of the Realtime Display screen shows a graph of the target 
temperature of the method program and the hottest measured sample temperature 
per turntable revolution. Until the sample temperature rises above 50°C, the 
display will only report the temperature as low. 

The graph immediately below this displays the pressure reading of the DPC sensor. 
The bottom chart shows the temperature of each sample individually in bar form. 
Each bar can be pressed to bring up a continuously updated graph of that individual 
samples temperature data. 
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To return to the default display that shows the max temperature per revolution press 
max. Note that vessel number one has two bars; the second bar represents the 
pressure measurement of the DPC sensor.

At the very bottom of the Realtime Display screen are numeric displays for 
monitoring the various parameters listed. The data shown for set and vessel # 
(shown as "0" above) are updated for the currently selected vessel. Vessel "0" 
displays information for the hottest measured sample per revolution (the "max" 
display choice). 

Refer to the table below for this information.

Parameter Units Displayed Description

Set Two columns: °C and bar 
(pressure)

These are the current temperature set 
point and the maximum pressure for 
the selected vessel. During the 
temperature ramp portion of the 
digestion, the temperature setpoint will 
change to reflect the rising target 
temperature until the final digestion 
temperature has been reached.

Vessel # (shown 
as "0" in fig ##)

Two columns: °C and bar 
(pressure)

These are the current measured 
temperature and pressure for the 
selected vessel.

MagT °C The temperature of the magnetron is 
displayed. Digestion will halt for safety 
if this temperature exceeds 80°C.

Power % ## The current microwave power level (in 
percent).

Note At any time, the digestion can be halted by pressing Stop. This will stop 
the method program and the magnetrons will turn off. The turntable will 
continue to rotate to aid in cooling the vessels.
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Data Review File Management and Export

Overview

When a digestion has completed, the data is stored in the Titan MPS controller. 
This data can be reviewed immediately after the digestion is complete or at any 
later time. 

The data may also be exported for review on a computer. Data is stored in two files 
on the Titan MPS. 

A binary file of the digestion data is created that cannot be modified and is used by 
the Titan MPS to display the digestion results; and a text file which is a duplicate 
of the data and is available for export to a PC via USB stick or Ethernet connection. 
The binary file ensures that the original data is always present and unmodified to 
ensure auditability and traceability.

Note Data is exported as a text file using semi-colon separated values. Column 
formatting is preserved. The exported data can easily be imported into a 
spreadsheet, LIMS or you can use the Data Viewer software included with 
the Titan MPS.
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Reviewing Digestions on the Titan MPS

At the completion of a digestion, you are presented with the Digestion Finished 
screen. On this screen is a button labeled Review Digestion. This allows the for 
review the data for the just-completed digestion. 

Figure 5-24. The Digestion Finished screen

When the Review Digestion button is pressed, the Data Review screen appears 
which is similar to the Reatime Display in both appearance and function.
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Figure 5-25. The Data Review main screen

As with the Realtime Display, each individual vessel can be selected and the 
temperature and pressure graphs will update with data for the selected vessel. 

In addition, in the lower left of the Data Review screen is a time display and two 
buttons which can be used to advance or retreat the time. A vertical line appears on 
the temperature and pressure graphs to indicate where in the digestion this point in 
time lies. 

This point in time is used for the display of the individual sample numeric data 
located in the lower right of the screen. This allows the review of the numeric data 
for the entire digestion.

Pressing the Next button will show a summary of the method program.
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Figure 5-26. Method Summary screen

At the top of the method summary screen is the location where the data is stored 
and any digestion comment entered. 

1. Select the Next button to advance through the Sample Details screens. 

2. When data review is complete you can either select Finish on the Digestion 
Finished screen or Exit on the last Sample Details screen.
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Figure 5-27. Sample Details review 1-8

Figure 5-28. Sample Details review 9-16
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File Management and Data Export

File Management is reached with the Data button from the Titan MPS Home 
screen. 

1. Pressing the Data button opens the Select / Review Datafile screen. 

Figure 5-29. The Select / Review Datafile screen. The File Manager button is in the 
upper right

2. Pressing the File Manager button allows access to the data export and file 
management capabilities on the Titan MPS.

Note You must be logged in as an Administrator to access the File Manager 
section of the Titan MPS controller.
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Figure 5-30. The File Management screen. Accessible only by Administrator log-
in

Pressing the Export Data button will take the administrator to the Export Data 
screen. See the following screen.

Figure 5-31. The Export Data screen. Accessible only by Administrator login
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On the Export Data screen, the current list of saved digestions appears in the left 
column. 

The right column shows what is currently stored on the USB stick. 

At the bottom of the screen is the system and USB stick status. 

Flow Charts

The following flowcharts can be used as quick references on the operation of the 
Titan MPS interface

Note
To prevent problems or errors it is best to use a USB stick that has no 
other files on it. The Erase USB button can also be used to clear the USB 
stick.
To export digestion data, insert a USB stick and wait for the status to 
show ready. 
Press the Copy all to USB button and wait for the system to complete the 
file copy. Press the Remove USB button and then remove the USB stick 
from the Titan MPS.



92 Operation

Select Method/Choose Favorites
Selecting a method from the Favorites List for digestion, or making alterations to 
the Favorites List.
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Start Digestion
Once a method has been chosen, the steps needed to enter information, complete a 
digestion, and review the results.

Begin by accurately weighing samples into vessels and adding reagents



94 Operation

Sample Details
Entering individual sample information.
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Digestion Results
Reviewing the data from completed digestions
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Change / Rename Datafile
Locating and/or renaming the datafile used to save digestion data.
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Create Method
The process of generating a new method.

* Once saved, the method is permanently changed!
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Edit Method
The process of editing a current method.

* Once saved, the method is permanently changed!
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Data Management
Options available via the "Data" button on the Home screen.
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File Management / Data Export
Exporting or deleting the data files of previous digestions.

* This action is irreversible and all files will be permanently deleted!



Maintenance 6
Cleaning

Acid burn hazard!
Use only digestion vessels and spare parts authorized by PerkinElmer Inc. 
for use with the Titan MPS. (Refer to the Repairs/Customer Service on 
page 107 for contact addresses).
Always wear safety glasses/goggles and protective gloves when 
working with the pressure vessels!
Note any changes in the appearance of the pressure vessel which could 
indicate possible material fatigue, e.g., deformation of the vessel, 
difficulty screwing on lids, etc. even when the vessel is cold and not under 
pressure. All such vessels should be immediately returned to PerkinElmer 
Inc. for inspection. 

Always wear eye protection! Always wear safety glasses/goggles and 
protective gloves during work which may involve contact with chemicals, 
that is, when working with acids, pressure vessels, during cleaning, etc.!

!
Warning

!
Warning
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Oven Chamber

The oven should be wiped out with a moist cloth at regular intervals as well as 
whenever a rupture disc vents. All relevant safety measures should be observed for 
the acids used. Careful attention should be used when dealing with hydrofluoric 
acid. Allow the oven to thoroughly dry before again using it!

Display

Use only a dry cloth to wipe off the display.

PFA Gas Containment Manifold Exhaust Tube

After a rupture disc vents the PFA exhaust tube will be contaminated with acid. To 
disassemble the tube unscrew the fittings on both ends. Flush the tube with water 
and dry with pressurized air. Reattach the tube using the screw fittings, ensuring a 
tight seal.

Vessels

Since the vessels exhibit practically no memory effects it is generally sufficient to 
thoroughly rinse out the vessels with distilled water after each digestion procedure 
that results in complete sample digestion.

If discoloration is noted or if carry over is suspected, the vessels are cleaned by a 
digestion using clean acid with no sample. The Application Notebook has the 
vessel cleaning method included.

When running samples that have large differences in analyte concentrations it is 
advisable to perform a cleaning digestion prior to of the next set of digestions. (for 
example when the analyte concentration changes from % to ppm, ppb, or b ppb).

Cleaning Methods

The necessary cleaning method depends on the degree of the previously performed 
digestion and its further use.
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Complete Digestion 

After a complete digestion it is sufficient to clean it several times with 
demineralised water. (e. g. 3x 20 ml)

Nevertheless it is advisable to perform a blank digestion prior to a new series of 
digestions. (such as for example if the purity grade changes from % to ppm, ppb, 
sub ppb).

Partial Digestion

If an incomplete digestion occurs, mechanical removal of the undigested 
compounds with clean wipes, a sponge or brush may be used though a cleaning 
digestion method using a suitable acid mixture is recommended. The chemistry of 
the samples used and the reason for the incomplete digestion will dictate the 
appropriate cleaning procedure.

How to Perform a Blank Digestion 

To carry out a blind digestion it is advisable to create a new program with only a 
three to five minute heating-up time and 10-15 minute holding time for the final 
temperature.

The final temperature depends on the final temperature of the subsequent digestion 
and on potential gas development.

If no gas development is anticipated when carrying out the blank test the final 
temperature can be selected analogous to the next digestion temperature.

If gas development is to be expected, the final temperature must be raised by 10 °C.

DPC Cap Maintenance

From time to time the glass ring, prism and polarization foil installed in the TFM 
cap for pressure control will need cleaning. This is necessary if the pressure results 
of digestions begin to vary significantly from historical results. This will also be 
checked during periodic preventative maintenance visits.
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Figure 6-1. Exploded Diagram for Cap 

Item Description Item Description

1 Polarization foil 6 Glass ring

2 Glass prism 7 Cap insert

3 Thumbscrew 8 O-ring

4 Connecting fitting 9 Assembling tool

5 Cap

9

8

7

6
4

3

5

21
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To disassemble the DPC cap for both the Standard 75mL digestion vessel and the 
High Pressure 100 mL digestion vessel, the procedure is the same.

Begin by loosening the set screw for the glass prism. This set screw is located 
directly above the Gas Containment Manifold port on the cap. It is not necessary 
to remove the screw, three complete counter-clockwise rotations will release the 
prism. Invert the cap with your hand over the prism. The prism will fall out into 
your hand. If it does not, a light tap on the cap should free the prism.

Inspect the prism and polarization foil. The foil is located on the longest side of the 
prism. Both the prism and foil should be transparent and not have visible damage. 
Bubbles or discoloration of the foil indicate that foil replacement is necessary. To 
replace the polarizing foil, peel the old foil off the prism. If a residue remains on 
the prism, this can be cleaned off using an alcohol based solvent. Remove the film 
protecting the self-adhesive side of the new foil. Align the new foil with the long 
side of the prism and press it in place. Once in place, the film protecting the outer 
layer of the foil can be removed. If the polarizing foil is too large, trim any excess 
with a sharp knife.

Next, remove the Gas Containment Manifold tube by unscrewing it and removing 
it from the cap. Be very careful not to damage the threads used to connect to the 
Manifold. With the tube removed, the cap disassembly tool with the long narrow 
post can be used to push out the inner piston and glass ring. Insert the narrow post 
on the disassembly tool through the hole where the prism was located. Place the 
bottom of the cap on a tabletop and press downward on the tool to press out the 
piston and glass ring. 

Inspect the glass ring and piston o-rings. The glass ring should be transparent and 
without cloudiness, otherwise it should be cleaner or replaced. The o-rings for the 
piston should have a smooth appearance with no cracking, splitting or pits.

Re-assembly of the cap is the reverse of disassembly. The cap re-assembly tool has 
two protruding pins on the top that fit the bottom of the piston. Place the tool on a 
tabletop and the piston onto the pins. Place the glass ring onto the piston and ensure 
that it is centered. Press the cap over the piston and glass ring. When fully seated, 
use the re-assembly tool to rotate the piston to the proper alignment within the cap. 
This can be seen when the exhaust port in the piston is aligned with the port on the 
cap. Carefully screw in the Manifold tube, ensuring the threads engage properly. 
There should be little resistance as this is done. If resistance can be felt, the tube is 
either cross-threaded or the cap port and piston are misaligned. Check alignment of 
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the port using the re-assembly tool. If the tube is cross-threaded, both the tube and 
the piston must be replaced. 

Insert the glass prism into the top of the cap. The long end of the prism should face 
the optical port (the hole opposite the Gas Containment Manifold tube). Tighten 
the prism set screw and the re-assembly is complete.

Anytime a DPC cap is disassembled and re-assembled a pressure calibration is 
required. See Pressure Calibration on page 69.

Turntable System

To clean the Gas Containment Manifold and turntable in the event a rupture disc 
has vented, perform the following procedure:

1. Wait until the vessels have had a chance to cool and any gasses in the Gas 
Containment Manifold have had a chance to dissipate before opening the lid.

2. Carefully remove all vessels from the oven and open them in a hood as normal. 
Be aware that if the remaining vessels have the same sample type and reagents 
as the vessel that vented, they will also be under high pressure.

3. Remove the gas Containment Manifold and then lift out the turntable.

4. Rinse all components clean and allow them to dry.

5. Reinstall the turntable and Gas Containment Manifold.

Switching Turntable Configurations

The Titan MPS allows quick and easy switching between the 8 position and 16 
position configurations. To do this, simply remove all the vessels, lift off, the Gas 
Containment Manifold and lift out the turntable. Place the new turntable in place 
in the oven cavity, ensuring it is centered correctly and is engaged with the keyed 
drive at its base. Place the matching Gas Containment manifold in place and the 
system is ready to go.
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Gas Containment Manifold Top Seal.

At the top of the Gas Containment manifold is an internally tapered knurled nut. 
This is the interface between the Gas Containment Manifold and the PFA vent line. 
To form a tight seal, there is a small TFM disc at the base of the nut. This TFM disc 
needs periodic replacement to ensure this seal remains gas-tight. To replace the 
seal, unscrew the knurled nut and remove the exposed seal. Place a new seal in the 
opening and screw the knurled nut back into place hand-tight. Replacement is 
complete.

Fuse Replacement

The main power switch of the Titan MPS also functions as an automatic breaker 
which is manually resettable. To reset the breaker, turn the power switch to "off", 
wait a few seconds and then turn the switch back on.

Inverters and high voltage parts are protected by a single fuse in each inverter. 
These fuses can only be replaced by qualified service personnel.

Repairs/Customer Service

The unit employs high voltage and generates microwave radiation!
Any repair and service work may only be performed by properly trained and 
qualified personnel.
Always unplug the unit from the power supply before beginning any repair or 
maintenance work.
The high voltage condenser may still carry a charge even after the mains power 
plug has been pulled. It must therefore be discharged by bridging the terminals, 
e.g., with a well insulated screwdriver. Make sure you are not in contact with any 
metal while discharging.
Never alter the settings of the contact switches. However, should it be necessary 
to do so, the proper function of the switches must be checked before the unit is 
again taken into service. Proper switch function must then be confirmed by 
measuring the unit's microwave leakage radiation. This value must lie below the 
limit value of < 5 m W/cm2.
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To Contact Your PerkinElmer Service Representative:

If you are located within the U.S., call toll free 1-800-762-4002, 8 a.m. to 8 p.m. 
EST. If you are located outside of the U.S., call your local PerkinElmer sales or 
service office.

Maintenance Tips

Replacing TFM Seals and Metal Rupture Discs

A bulge in the center of the seal and rupture disc after use is normal and will not 
affect its

Function until it exceeds 2mm in height. For a bulge taller than 2mm we 
recommend replacing the rupture disc and seal. It is common for the TFM seal to 
last almost twice as long as the metal rupture disc.

Output Power Measurement

The output power of the Magnetron has been thoroughly tested and certified by 
PerkinElmer before it is delivered. However all magnetrons are subject to an aging 
process and it may become necessary to check the output power. This is definitely 
advisable if the rate at which the Titan MPS heats samples becomes noticeably 
slower.
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To measure the output power, 500 ml of tap water is heated at full microwave 
power for 42 seconds and then the rise in temperature measured. The output power 
can be calculated from this.

To perform the power test, start the power test program from the operator library 
and follow the instructions in the program.

Start the power test program from the user library and follow the instructions in 
the program.
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The output power should be at least 1300 watts. 

If values of less than 1300 watts are determined, the contact PerkinElmer Service 
(Repairs/Customer Service on page 107). 
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Troubleshooting 7
Overview

This section describes the error messages for the system and their meaning. Where 
possible, corrective actions are suggested.

 Servicing of the instrument by someone other than a PerkinElmer trained and 
authorized person will render the warranty null and void.
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Microwave Oven

Problem Possible Cause(s) Corrective Action

Lid cannot be opened. Lid cannot be opened.
Power cord is loose or the 
power switch is not switched 
on. 
Program in progress.

Check the power cord.
Switch on the power switch.
For safety, the lid cannot be 
opened while the microwave 
is in operation. 

Magnetron switches off dur-
ing digestion.

Turntable not correctly
 engaged with the drive.
Foreign material in or near 
the hinge.
PFA tube is incorrectly 
adjusted.
Manifold seal disc is askew or 
defective.

Position turntable correctly.
Ensure the top deck of the 
oven is clear.
Adjust the PFA tube to allow 
the lid to fully close.

Lid will not close. Turntable not correctly 
engaged in drive axis.

Position turntable correctly.

Microwave does not start. Defective door switches 
Unauthorized tampering with 
door switches.

Contact your PerkinElmer 
Service Representative.

Oven chamber gets very hot, 
especially the turntable.

Acid volume too low. Increase quantity of fluid 
refer to Operation, minimum 
filling quantity.
Reduce total running time 
(max. 30 minutes).

Spark formation in the oven. Acid volume is too low

Stray rupture disk or metallic 
object in the oven. 

Increase quantity of liquid, a 
minimum load of 20 mL of 
liquid is required.

Remove burst disk or object. 
(see Chapter 6 Maintenance, 
Replacing TFM Seals and 
Metal Rupture Discs).
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Electrical breaker on the 
power switch triggers fre-
quently.

Magnetron defective.
Short circuit in the device.

Contact your PerkinElmer
Service Representative.

RCCB switch of the supply 
line triggers often.

Magnetron defective.
Short circuit in the device.

Contact your PerkinElmer 
Service Representative.

Lack of sample pressure or 
samples not reaching temper-
ature. 

Vessel seals not sealing effec-
tively.

Use the seal lip-forming tool 
each time to ensure a cor-
rectly formed seal. Replace 
old or damaged seals.

Problem Possible Cause(s) Corrective Action
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Control Unit

Problem Possible Cause(s) Corrective Action

Pressure reading is inaccu-
rate or fluctuates signifi-
cantly.

Pressure calibration is not 
accurate.

Note: Below 5 bar, some fluc-
tuation is normal.

DPC cap is contaminated.
DPC cap is damaged or needs 
inspection and cleaning.

Inspect and clean the DPC 
glass parts and polarization 
film. (See Chapter 6, Mainte-
nance, DPC Cap Mainte-
nance.)
 Replace piston o-rings.

Temperature begins with val-
ues >80° C during digestion 
start

Defect on the temperature 
sensor.

Highly exothermic reaction.

Contact your PerkinElmer 
Service Representative.

After adding acids, wait for 
the reaction to taper off 
before closing the caps.

Signals at unoccupied posi-
tions

Wrong number of vessels 
configured.

Check and set number of ves-
sels prior to start.

Program stops during the start 
phase "Turntable Error"

Vessels put in incorrectly.

Decoder defective.

Motor defective.

Put in vessels correctly.

Contact your PerkinElmer 
Service Representative.

Contact your PerkinElmer 
Service Representative.
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Pressure Digestion Vessel

You can obtain technical support from your local PerkinElmer office or directly 
from PerkinElmer.

Visit our website:

http://perkinelmer.com

For calls:

If you are located within the U.S., call toll free 1-800-762-4002, 8 a.m. to 

8 p.m. EST. 

Problem Possible Cause(s) Corrective Action

Vessels leak. TFM seal is not sealing effec-
tively on the digestion vessel.
Expand the lip of the TFM 
seal using the TFM seal tools
If the TFM seal is damaged, 
replace the seal.

Expand the lip of the TFM 
seal using the TFM seal tools
If the TFM seal is damaged, 
replace the seal see Chapter 6 
Maintenance, Replacing TFM 
Seals and Metal Rupture 
Discs. 

Corroded rupture disks. Corroded rupture disks
Turntable function faulty.
Sample quantity too big.
Spontaneous reaction.
DTC Temperature measure-
ment inaccurate.

Replace burst disks more fre-
quently.

Check turntable function.
Reduce sample weight.
Reduce maximum tempera-
ture.

Contact your PerkinElmer 
Service Representative.

DPC not preventing rupture 
discs from venting.

Measured pressure is inaccu-
rate.

Inspect and clean the glass 
prism and glass ring in the 
pressure-gauge cap. 
Perform a Pressure Calibra-
tion.
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If you are located outside of the U.S., call your local PerkinElmer sales or service 
office.

Please provide your unit's serial number with all repair questions or repair orders. 
The serial number is located on the nameplate.



Appendix 8
References

Rupture Disc Inspection and Replacement

A bulge in the center of the rupture disc after use is normal and will not affect its 
function, for a bulge larger than 2mm it is recommend to replace the rupture disc.

TFM™ Seal Inspection and Replacement

A bulge in the center of the TFM seal after use is normal and will not affect its 
function, for a bulge larger than 2mm it is recommend to replace the seal. 
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Weighing Cup

To simplify the weighing process and prevent loss of samples the samples can be 
weighed directly into the weighing cups made from TFM. These are placed in the 
digestion vessel with the sample and remain there during digestion.

Since the TFM™ cups exhibit practically no memory effects the cleaning process 
is the same as in the case of the digestion vessels.

Volume 2.0 ml 2.5 ml

External Diameter 15 ml 20 ml
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Conversion Table

Index of Controller Screens

Temperature °C = (°F - 32°) / 1.8
°F = 1.8 * °C +32°

Length 1 cm = 0.3937 inch
1 inch = 2.540 cm

Volume 1 ml = 0.06102 inch = 2.642*10-4 gallon

1 inch3 = 16.387 ml = 43.29*10-4 gallon

1 gallon = 3785 ml = 231 inch3

Pressure 1 bar = 4.504 psi = 0.1 Mpa
1 psi = 0.06895 bar = 0.0068948 Mpa
1 Mpa = 10 bar = 145.04 psi

Weight 1 kg = 2.2046 lb
1 lb. = 0.4536 kg

Login page 122

Home page 124

Method page 125

Data page 128

Start page 131

Setup page 143
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Login

Login

1. Select the login access desired.
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Login Passcode

1. Enter the login passcode.
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Home

Titan Home

Method: Takes the user to the Method Favorites screen.

Data: Takes the user to the Select/Review Datafile screen.

Start: Takes the user to the Digestion Comment screen.

Setup: Access the Admin setup menu.

Service: For authorized PerkinElmer Service Engineers only.

Login: Return to the login screen.

OPEN: open the Titan MPS lid.



125Index of Controller Screens

Method

1. Select Method.

2. Highlight a method favorite by pressing on it.

Select: Selects the highlighted method favorite and returns to the Home screen.

Replace: Opens the methods library. Selecting a library method replaces the 
favorite method.

Edit: Edit the highlighted favorite. Admin only. 
 

Pressure Adjust: Selects the DPC pressure calibration process.

Caution Saving any edits permanently replaces the edited method!. 
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Replace Favorite (Method Library)

1. Highlight a method by pressing on it.

Select: Replace the favorite with the highlighted method and return to the Favorites 
screen.

Cancel: Discard any selections and return to the Favorites screen.
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Edit Method

1. Select any field for entry by pressing on it.

Save: Save changes to the current method and return to the Favorites screen.

Cancel: Discard any changes and return to the Favorites screen.

Caution Saving any edits permanently replaces the edited method!
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Data

Select/Review Datafile

1. Highlight a datafile by pressing on it.

The Max Index # represents the number of individual digestions within the datafile.

Select: Selects the highlighted datafile and returns to the Home screen.

View Digestion: Reviews the digestion data from the highlighted datafile and file 
index #.

Back: Discard selections and return to the Home screen.

File Index (+/-): Increment or de-increment the file index # of the digestions 
within the datafile.

File Manager: Access the file export and deletion screen (Admin only).
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File Management

1. Highlight a datafile by pressing on it.

View Digestion: Reviews the digestion data from the highlighted datafile.

Back: Discard selections and return to the Select/Review Datafile screen.

Delete All: Deletes all datafiles (confirmation required).

Export Data: Accesses the USB data export screen.



130 Appendix

Export Data (USB)

Erase USB: Erases the connected USB stick.

Copy all to USB: Copies datafiles to the USB stick.

Back: Returns to the File management screen.
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Start

Digestion Comment

1. Press the comment field to enter information.

Sample Details: Go to the Sample Details screen to enter sample specific 
information.

Next: Go to the Digestion Review screen.

Back: Return to the Home screen.
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Sample Details 1-8

1. Highlight a field to enter information for that sample.

Next: Go to the next Sample Details page (if using 16 vessel configuration).

Back: Return to the Digestion Comment screen.
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Sample Details 9-16

1. Highlight a field to enter information for that sample.

Done: Return to the Digestion Comment screen.

Back: Return to the Sample Details 1-8 screen.
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Digestion Review/Edit

The center area displays the current method program. If logged in as Admin, this 
program can be altered at this stage for a one-time digestion (method 
development). The method is not permanently changed, but the datafile will record 
the altered method for future review.

Vessels: Select this button to enter the number of samples (vessels) to be digested.

Store to Datafile: Takes the user to the Datafile Select/Rename screen.

Pressure: Turn on/off the pressure regulation of the method program.

Back: Returns to the Digestion Comment screen.

Start!: Begin the digestion.
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Datafile Select/Rename

1. Highlight a datafile by pressing on it.

The file index # displays the number of digestions saved within the datafile.

Reset: Reset the digestion index of the selected datafile and overwrite previous 
data (Admin only).

Reset: Reset the digestion index of the all datafiles and overwrite previous data 
(Admin only).

Rename: Press in this field to rename the currently highlighted datafile.

Save: Save the name of the highlighted datafile (if not saved, the file name reverts 
when the user leaves this screen).

Cancel: Discard any changes (except a saved name change) and return to the 
Digestion Review screen.

Select: Select the currently highlighted datafile and return to the Digestion Review 
screen.
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Select DPC Cap

This screen shows the currently stored pressure calibrations. 

Select the appropriate calibration/cap to continue the digestion.

Back: Use this button to return to the Review Digestion screen.

Start!: This button will start the digestion if a pressure calibration is selected.
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Realtime Display

The top of the Realtime Display shows a graph of the highest individual sample 
temperature per sample cycle.

The second row shows a graph of the pressure in the reference vessel.

The bottom chart displays a bar chart of each individual vessels current 
temperature.

Each vessel bar can be pressed which will then change the display to show the data 
for that vessel only. Select another vessel or return to the default display by 
pressing on "max" next to the vessel numbers.

Stop: Use this button to halt a digestion.
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Digestion Complete

1. Press the Digestion Comment field to edit the current comment.

Review Digestion: Review the current digestion data.

Finish: Return to the Home screen.
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Digestion Graph

Back: Returns to the Digestion Complete screen.

Next: Go to the Review Method screen.
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Review Method

Back: Return to the Digestion Graph screen.

Next: Go to the Review Sample Details 1-8 screen.
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Review Sample Details 1-8

Back: Return to the Review Method screen.

Next: Go to the Review Sample Details 9-16 screen.
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Review Sample Details 9-16

Back: Return to the Review Sample Details 1-8 screen.

Exit: Return to the Home screen.
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Setup

Setup 1-10

1. Select the operating language by pressing the appropriate button.

Set time: set the system time.

Back: return to the Home screen.

Next: Go to Setup 11-20.
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Setting Description

T max. set (°C) Global temp program max

T min. set (°C) Global temp program min

P max set (bar) Global pressure max

P min set (bar) Global pressure min

Power max set (%) Global max microwave power (%)

Power min set (%) Global min microwave power (%)

Standard favorite Favorite selected by default on bootup

User management 1 = on, 0 = off (no passcode required)
Set by button 

Pressure measuring Global pressure control, 1 = on, 0 = off
Set by button

Max digestion time Global max digestion time
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Setup 11-20

Back: Return to Setup 1-10.

Next: Go to Setup 21-30.

Setting Description

Admin login code Set the passcode for admin login (default "0")

User login code Set the passcode for user login (default "0")

File overflow warning Number of total digestions stored before the system gives a 
capacity warning.

Time count up/down (1/0) Set time during a digestion to display counting up ("1") or 
counting down ("0")
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