Inductively Coupled Plasma Optical Emission Spectrometer Specifications

Item #1:  Simultaneous Axial ICP-OES

Simultaneous inductively coupled plasma optical emission spectrometer with axially viewed plasma, purged polychromator, free-running air-cooled, 40 MHz RF generator and cooled cone interface with argon purged pre-optics. The instrument must be compact, bench mounted and must offer a 10-minute warm up period or less.
The Optical Configuration should include a temperature thermostated (35ºC or higher) echelle spectrometer. The polychromator must be purged economically with either nitrogen or argon for wavelengths less than 189 nm. The polychromator should feature in-line purge gas filter as standard.  Dedicated optics for axial viewing should be provided.  

The system must use a single detector that offers temperature feed back from the detector to ensure low noise performance.  The detector must be peltier cooled (to -30ºC or lower) for low dark current and improved stability for routine analysis.  The minimum wavelength range must cover 177 nm to 785 nm.  The user should have the ability to choose from over 33,000 wavelengths in the software wavelength database. The detector must feature anti-blooming protection on each pixel between detector rows and between pixels on the same row. This enables the simultaneous measurement of trace level analytes in the presence of nearby over range signals.  Alternative wavelengths can be selected to minimize spectral interferences and as a cross check to increase confidence in the results.  Automatic, periodic wavelength calibration based on argon and emission lines should be available. A mercury lamp should not be required for wavelength calibration.

The system should provide full spectral analysis from a single exposure of the detector.
Sample introduction items should include high efficiency glass cyclonic action spray chamber with high flow concentric glass nebulizer. The spray chamber design should be designed for rapid washout of four orders (10,000x) in less than 45 sec should be achievable for most elements.  

Single piece torch with extended axial outer tube designed for low gas flow at low power. Optional demountable type with extended axial outer tube and choice of ceramic or quartz injectors should be available if needed.

The vendor should offer a three channel peristaltic pump. Must include automatic fast pumping facility for rapid sample introduction and washout. The pump must also be used for spray chamber waste removal.  

The ICP-OES should typically drift no more than 1% RSD over 20 hours without internal standardization or any form of drift correction.
RF Generator
The RF generator should be of type 40 MHz air-cooled, free-running design with solid-state switched-mode power supply.  A RF induction coil at the axial interface must be specifically designed for axial plasma. A nickel cone plasma sampling interface, water cooled with argon counter purge is required to reduce molecular interferences from the cooler tail regions of the plasma. A system to eliminate discharge between the RF system and the cone must be detailed. The axial interface should not require a shear gas for proper viewing on the emission.  

The RF generator should be a high efficiency design and include High efficiency DIrect Serial Coupling (DISC) of the induction coil to the generator. Proven performance for organic solvents - methanol, ethanol, kerosene and hexane must be provided. Requirements for power settings, nebulizer flows etc. must be clearly stated for these proof statements.  The Power Range of the plasma should be 700 W to 1700 W in 10 W increments, under PC control. 
Safety interlocks should include the plasma compartment door, argon pressure, cooling water failure, power failure. Interlocks must not be easily user accessible. 

Instrument Software

Instrument software must be a graphical user interface running under Windows XP. Software layout must have minimal number of pages. Features pull down menus, mouse and keyboard control. Sample analysis page must be presented in an easy to read worksheet format with rows of samples and columns of elements. Ability to click on any sample to view signal immediately is required. Ability to zoom the signal is required. Software must be fully multi-tasking. Data can be directed to a Windows based network system. Software must provide a built in, on-line wavelength database of 33,000+ lines.
Background Correction must be able to be set manually (using single or dual points) or automatically using the fitted background technique.  Background correction points should be able to be moved manually by click-drag mouse operation to achieve optimal results.  Background subtraction must include a spectral deconvolution algorithm for resolution of complex spectra.  

The software should enable full compliance with US-EPA quality control protocols. The user should be able to customize all protocols to enable ongoing compliance with US-EPA or other regulators. 
Other software features include comprehensive multimedia on-line Help with video training materials, for ease of use and enhanced productivity.  All results, operating conditions and sequence information for a sample batch are stored in a single worksheet file for future retrieval.
Full PC control of auxiliary and plasma gas flows, power setting, wavelength selection, peristaltic pump speed and horizontal viewing position is needed.  Automatic Argon line wavelength calibration on plasma ignition should be available. PC selectable option to speed up pump during sample presentation must be provided.

The ability to alter data processing conditions after analysis must be available. Replicates must have the ability to be masked in or out of calculations for all solutions along with calibration standard concentrations, choice of algorithm, maximum and minimum allowable concentration ranges and other settings. You must also be able to change the background correction technique used, the background correction point positions and the application of spectral deconvolution after analysis.

ITEM #2: Water Recirculator

A cooling system must be supplied.  It should include a positive displacement pump, external pressure relief valve, pressure gauge and be 115 VAC.

ITEM #3:  Autosampler for ICP-OES

The Autosampler should have random access and a choice of at least 5 rack types (13 mm, 16mm, 20 mm, 25mm 30mm ID’s.) Facilities to use different size test tubes must be specified. The ability to exchange racks during analysis to add more samples to the sequence must be provided.   The autosampler racks should be made of inert polypropylene construction.  The system should be configured with a total of 3 sample racks, 1 standards/QC rack and supplied with 500 sample test tubes. It must include a built-in peristaltic pump with variable speed control for flow through rinsing of the probe.
ITEM #4:  Instrument Controller

The instrument controller should meet or exceed the following: 3.4 GHz Pentium 4 Processor, 1.0 GB of RAM, integrated video, 160 GB fixed disk, 48X CD-ROM, 16X DVD +/-RW, 3.5 inch removable disk drive, integrated network adapter, data/FAX 56K v.92 modem, 2 serial ports, integrated sound card, speaker system, keyboard, optical mouse and Windows XP Pro with Service Pack 2 with NTFS installed.  A 19 in Flat Panel color monitor and laser printer are also required.

Three-year next business day onsite parts and labor service contract should cover all items.

ITEM #5: Training

Instrument training should include three (3) days of on-site training by a company-trained chemist.
ITEM #6: Operating Supplies
Operating supplies should include at minimum, two spare torches, two spare spray chambers, V-groove nebulizer, Spare probe for autosampler, 2 packets of appropriate peristaltic pump tubing, 1 case (1000 tubes) of polypropylene sample tubes (16ml), 1 case (500 tubes) of polypropylene sample tubes (50ml). 3 autosampler racks for 50ml sample tubes.
