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1.  Inductively Coupled Plasma Optical Emission Spectrometer (ICP-OES)   

 1 set   

1) General Specification 

 - The instrument is based on a principle of inductively coupled plasma optical 
emission spectrometry (ICP-OES) for simultaneous multi-element analysis of water samples. 

  - The instrument capability must meet Limit of Detection (LOD) requirements for 
natural and waste water matrices at least for elements specified in Table 1. Capacity for 
elemental analysis beyond those in Table 1 is an advantage.  

 - Stability and accuracy of the instrument must be ensured by its optical system.  

 - The main instrument must be complemented with additional support modules and 
accessories to assure its capability and automation, if deemed necessary.  

 - The instrument must apply up-to-date technology and engineering design which 
prove its cost efficiency during an operation. Cost saving for consumables and supplies 
during an operation is an advantage. Support to accommodate for an operation of the 
instrument must be provided with the instrument.  

 - Environmental analysis applications and conditions of the instrument have been 
approved and/or certified by international/national recognized worldwide.   

 - A submittal of real water samples testing result examples from the instrument in 
operation by other customers is an advantage.  

Element Symbol Limit of Detection (LOD)
Silver Ag 10 ppb 
Arsenic As 1 ppb
Barium Ba 100 ppb
Cadmium Cd 0.3 ppb
Chromium Total 

Cr 
5 ppb

Copper Cu 10 ppb
Iron Fe 200 ppb
Mercury Hg 0.1 ppb
Manganese Mn 50 ppb
Nickel  Ni 2 ppb
Phosphorus P 100 ppb
Lead Pb 3 ppb
Selenium Se 1 ppb
Zinc Zn 100 ppb

 Table 1. Laboratory technical requirement of ICP-OES for multi-elemental analysis 
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 - The main instrument must be able to introduce the sample in liquid form. The 
plasma energy is given to the liquid sample to produce excited atoms and ions. When the 
excited atoms return to low energy position, emission rays are released and the ones 
corresponding to the photon wavelength are measured. The wavelengths are characteristic to 
each element and the intensity of this emission is indicative of the concentration of the 
element within the sample.  

2) Detailed specification 

The instrument  must consist of the main and complementary parts as detailed here:  

 2.1) Auto-sampler 

  - Large sample capacity providing not less than 200 vessel positions with a flexibility 
of different sample rack sizes and sample tubes 

 - Precise motor to position and move sample probe by drive system both in X and Y 
coordinates simultaneously and access randomly 

 - Sampling arm movement has a high resolution and speed  

 - Equipped with peristaltic pump for continuous automated rinsing to reduce 
contamination and carryover among samples 

 - Programmable controlled with integrated software of the main instrument 

 - Sampling capillary tubing and sample probe are acid- and solvent-resistant to 
corrosiveness  

 -  Provided with at least two different sizes of sample racks and sample test tubes for a 
full sample position. 

 2.2)  ICP-OES system including ; 

 2.2.1) Plasma generation system: 

 - Radio Frequency System: Provide  high radio frequency (27 MHz) to induce 
magnetic field around the torch mount with computer control ensuring a stability of magnetic 
field and background minimization 

 2.2.2) Gas Control System: 

 - Demountable Plasma Torch: made of one-piece corrosive resistant quartz tubing for 
plasma and auxiliary gas. (provided at least 3 pieces; 2 as a spare) 

 2.2.3) Sample Introduction System: 

 - Multi-channel Peristaltic pump; to inject sample solution into plasma by pumping 
samples to nebulizer. Controlled pump and variable speed with computer.   
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 -    Nebulizer : to inject liquid sample to a cloud of aerosol. Options must include; 1) 
Concentric nebulizer (providing Venturi effect to produce aerosol); 2) Ultrasonic nebulizer 
(using the vibration of a transducer to form an aerosol); Provided at least 2 sets; one as a 
spare) 

 -  Spray chamber; Scott/Cross Flow or Cyclonic/Meinhard type or other equivalent 
type, to collect only small aerosol to the torch (Provided at 2 sets; one as a spare) 

 2.2.4) Optical System:   

‐ Plasma viewing; axial or dual (simultaneous axial and radial) viewing of the 
plasma. Computer controlled plasma viewing position option is an advantage. 

‐ Engineering design to avoid cool plasma tail by either cooled cone interface or 
shear gas    

‐ Simultaneous spectrometry: Echelle grating polychromator  to separate analyte 
emission lines generated in the plasma 

-    Charged-coupled Device (CCD) Detector:  providing a resolution and performance 
across the entire wavelength range for all elements 

 

2.3) Data Acquisition and communication system:  

‐ Data management software for automation and data handling with full PC control 
of all instrument settings and compatible accessories 

‐ Desktop PC computer including monitor with licensed operation system software; 
capability for data management software and instrument operational control 
(specfication; at least 3.0 GHz, 4 GB RAM, 500 GB HDD with 19" LCD monitor, 
Keyboard, mouse and DVD-RW)  

‐ Laser Printer for producing the analysis report 

‐ Voltage stabilizer at least 10 KVA  

‐ UPS at least 500 VA for PC computer 

3) Accessories 

 3.1) Exhaust Hood system: exhausted gas and  for the instrument at allocated 
laboratory area  

3.2) Gas tank and regulator for argon gas (purity min. 99.996%) and optional nitrogen 
(purity min. 99.999%) with gas pipeline system to feed the instrument 

3.3) Air-conditioning unit capacity suitable to maintain optimum operation 
temperature for laboratory room 

3.4) UPS with VA sufficient for instrument operation when emergency electricity 
shutdown (at least for 1 hour)  
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3.5) Lab bench and table to place the instrument and accessories 

3.6) Certified standard solution for elements (at least in Table 1) 500 ml each at 1000 
ppm   

3.7) Sample vials/tubes with cap (equal to the number of auto-sampler housing 
position) 

4) Condition of purchase and services (obligatory requirement) 

4.1) Guarantee for all parts of the instrument for minimum one (1) year 

4.2) Service for installation  

4.3) Operation testing after three (3) months 

4.4) Training course for laboratory operators by product and application specilist on-
site including hands-on experience optimizing the instruments, setting up and 
running methods and using the auto-sampler to analyze samples 

 - Including comprehensive training how the software is working, how the 
methods are introduced to the instruments, what reports the measurements give  

4.5) Manufacturer should provide a list of estimated instrument detection limits 
related to the required elements 

5) Additional services (optional and preference):  

5.1) Information of the same or similar instruments sold into Mainland Southeast 
Asia, Malaysia and Singapore during the past five (5) years 

 5.2) External hands-on training for instrument responsible in an accredited laboratory 
on water analysis 

5.3) Online support service 

5.4) Hands-on support service 

5.5) Service for relocation and reinstallation of the instrument within two years (2) 
after the first installation 

5.6) Information about other services including especially support services after one 
year from purchase 
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