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 MASS SPECTROMETER SPECIFICATIONS FOR MAX LG
GENERAL

These specifications provide a technical description of an Process Mass Spectrometer capable of real time determination of component levels as well as the ability to detect trace impurities in gas streams
The Process Mass Spectrometer shall consist of a Sample Inlet System, a Mass Spectrometer Analyzer and a Data System.

SAMPLE INLET SYSTEM

The inlet system shall consist of a minimum (4 position) or 16-position selection device.  The system shall have the ability to accommodate up to 128 sample positions.

Each of the minimum (4) or 16 sample positions shall include inlets and outlets to allow continuous flow of sample. This selection device should be capable of direct connection of the calibration gases (the outlet ports of the calibration gas positions shall be plugged and the calibration gas will only flow when it is selected.) A separate selection device for the calibration gases is not acceptable.

The inlet line of each sample position shall include a secondary filter system of desired size to prevent particulate matter introduction into the mass spectrometer analyzer.

The timing and selection of the inlet positions shall be under data system control for automated operations with the ability to select up to 128 sample streams.

MASS SPECTROMETER ANALYZER (MS)

The MS shall have a ¾” rod diameter quadrupole mass filter for a 2-300 (500) AMU mass range.  The large rod diameter quadrupole will provide high sensitivity and stable peak shapes.
The MS shall be capable of analyzing in real time up to 40 components 

Using as many as 64 analysis masses per stream.

The MS shall be capable of using multivariate analysis for enhanced performance in complex matrices.

Analyzer repetition rate shall be as fast as 400 milliseconds per component or better.  A minimum of 1000 data points shall be acquired within the 400 milliseconds per component.

Upper detection limits of 100% and lower detection limits of 10 PPM (parts per million) using a Faraday detector shall be provided when measured at the base peak without interferences.

An optional electron multiplier shall be quoted as optional to extend the lower detection limits to 10 PPB (parts per billion).  

A 5-slope auto-ranging preamplifier shall be provided to produce an effective dynamic range of 1 x 105 or better.  In other words, the span of each component shall range from 10 PPM to 100% or better.
The MS shall have demonstrable linearity of 1 x 104 or better.

The stability of the MS shall be +/-0.25% or better of the component’s concentration (no interferences) of 1 % vol., i.e. 1% components will vary from 0.9975% to 1.0025%.

The MS shall have a demonstrable long-term stability of +/-0.5% of the component’s concentration (no interferences) of 1 % vol. over a 30-day period without calibration.

The MS shall be able to maintain a mass position stability of at least +/-0.1 AMU after warm-up.

The MS shall be capable of selected ion monitoring and sweeping a user selected mass range or the entire mass range of the analyzer.

Tuning of the MS shall be via the keyboard of the data system.

The MS vacuum system and components shall be mounted on a slide-out track so that all sides are accessible for maintenance.

The MS fused silica inlet shall be mounted in a self-aligning inlet assembly that allows the operator to change the inlet in a matter of minutes.

The ion source shall be of the electron impact type and the electron energy shall be variable from 10 to 100 eV.

The ion source temperature shall be controlled in the range from 150o to 300o C.

The ion source shall be equipped with dual filaments.  The second filament shall be provided as a backup in the event the first filament fails. Should the first filament fail, the MS should automatically switch to the second filament without the operator intervention.  Having to break vacuum after a single filament fails is unacceptable.  Redundancy is imperative for filaments.
The dual filaments shall be mounted to one assembly that allows the operator to change the instrument filaments without disassembly of the ionizer.  This filament assembly should be easily accessible, such as through a side mounted flange, to allow filament changes in minutes.
Front panel status indicators shall be. The status indicators for continuous monitoring of important operating conditions such as power, system operation, purge sample flow, filament #1, filament #2, vacuum, and internal temperature shall be available in a window on the workstation monitor.

The system shall have on-line maintenance logs that automatically record any disturbance to normal operation and sets flags for the operator when necessary.  

The vacuum system of the MS shall be composed of a turbomolecular pump to reduce routine maintenance and safeguard against oil contamination.  Diffusion pumps and ion pumps are unacceptable.

The turbo molecular pump shall be air-cooled and capable of operating at ambient temperatures of 15o C to 27o C or a self contained cooling system shall be provided.

The vacuum system shall be capable of taking a sample from the fused silica inlet system from above atmospheric pressure down to 1 x 10-6 torr in the high vacuum chamber.  

DATA SYSTEMS (DS)

Software

The MS data system shall include a Microsoft WindowsR based operating system featuring a simple point and click operator interface coupled with drop down menus.

The software shall include a priority interrupt foreground/background system to simultaneous control, data acquisition, data reduction, and output.

The software shall allow selected ion monitoring of up to 40 components and 64 masses per stream.  Dwell times shall be user definable.

In the scanning mode, the software shall allow for user definable mass range, scan speed, and sampling interval to control the MS.

The software shall have a matrix inversion (40 x 64) capability for accurately calculating the concentration of compounds by correcting for the presence of interfering ions.
Component concentrations, intensities, ratios and derived (calculated) values shall be displayed, stored, and outputted as selected by the user.

The system shall have mappable data outputs that allow operators to recall specific data points using data point tag identifiers.

The output of data can be single analysis or an average of a certain number of analyses.  The average shall be selectable by the user.  The software shall include statistical analysis programs.

Display options shall include graphical and tabular displays for both real time and archived data.  For graphical displays, the operator shall be able to use the cursor to get concentration data and time stamps for any point displayed on the graph.

The MS will have hardware and software that allows for the following functions to be performed automatically:

· Tuning of the MS for optimum component sensitivity and instrument performance.

· Automatic analysis and calibration method creation for any set of operator defined components.  The calibration gas requirements shall also be defined for the operator. 

· Define stream selection, analysis methods, calibration methods, and data output on either a time event or a frequency basis. 

· Switch to a spare filament when the original filament opens to maximize instrument up time without operator intervention.

· Automatic sensing of the intensity of each component so that the most sensitive detector range is selected improving precision and dynamic range.

The MS system shall be capable of automatic restart in the event of a power interruption.  When used in conjunction with the software automated features, the system shall automatically initiate instrument tuning and sequence methods to return a fully functional instrument on-line without operator intervention.

Automatic calibration shall be provided for use with a multi-port inlet.  This will include automatic position sequencing to predetermined inlet positions where calibration gases are attached, adjustment of component sensitivities, background adjustments and fragmentation matrix corrections.

The software shall have the ability to operate the system totally unattended. The system shall be able to operate with automatic stream switching, calibration, scanning, data collection and manipulation, storage and output.

The software shall include a library of spectral fragmentation patterns to be used as an aid in the creation of analysis and calibration methods.  The user shall have the ability to add spectra to the library. 

The software shall provide operator definable upper and lower alarm limits for each of the 40 compounds to alert the operator when a component is outside a defined tolerance limit.

INSTALLATION AND START-UP

A minimum of 3 days start-up, installation and training shall be provided to include instrument set-up and checkout along with system stability tests by a factory trained Application Chemist. Creation of analysis methods, calibration methods and sequence methods for the process streams shall be provided.  The Application Chemist shall turn over a fully functional process MS that meets the requirements of this specification.  A list of required calibration gases shall be provided with the Vendor’s proposal.  The User will supply the calibration gases unless otherwise noted.
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