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Continuous Segmented Flow Injection Analysis System Unit for automated 
wet chemistry analysis 

 1 set    

1) General specification 

 - The instrument shall apply a principle of Segmented Flow Injection Analysis (Segmented 
FIA) which enables automated flow of water sample to react with reagents, segmented by air bubbles 
and pumped through chemical manifold(s); 

 - Within chemical manifolds, samples can undergo chemical reaction with reagents as well as 
sample treatment such as mixing and heating etc, then flow to detector to detect the analytes; 

 - Principle of operation is that a water sample is injected into a carrier solution which mixes 
through radial and convection diffusion with a reagent for a period of time before the sample passes 
through a detector to waste.  

 - A peristaltic pump is a key part of the instrument to create a continuous sample flow to react 
with reagents.   

 - Applications of the instrument must enable analysis of nitrate, nitrite, ammonia, total 
nitrogens (TN), total cyanides and total phenol in water sample with a dynamic range of 
concentrations in surface water, wastewater and drinking water. 

 - The instrument must be capable of routinely running not less than 140 test results/hour. The 
multiple channels to enable large sample throughput are required.   

 - The instrument uses a detection method based on colorimetric method, which is capable for 
nitrate, nitrite, ammonia, TN, cyanides and phenols.  

 - The instrument must meet technical and application requirement for target analytes to 
achieve method detection limits and in compliance with international recognized standard methods 
specified in Table 1 or equivalent. 

 - The instrument is also automated by auto-sampler, application software operated with 
computer to control, monitor and record measurement and data logging.   

TABLE 1. Technical requirements of the instrument with respect to minimum Limit of Detections 
(LOD) and reference international standard methods 
   

Analyte Symbol LOD Standard method* 
 

Nitrate-Nitrogen NO3
--N 0.01 mg/L 

Part 4500 – NO3
- (F) 

F: Automated Cadmium 
Reduction method 

Nitrite-Nitrogen NO2
--N 0.01 mg/L 

Part 4500 – NO2
- (B) 

B: Colorimetric Method  

Ammonia-Nitrogen NH3- N 0.01 mg/L 
Part 4500 – NH3 (G) 

G: Automated Phenate Method 

Total Nitrogen T-N 0.10 mg/L 
Part 4500 – N (C) 

C: Persulfate Method; and 
Cadmium Reduction Method 

Total cyanide CN- 0.002 mg/L Part 4500 – CN- (C, E) 



{ PAGE   \* MERGEFORMAT } 
 

C: Total Cyanide After 
Distillation 

E: Colorimetric Method 

Total phenol C6H5OH 0.002 mg/L 

Part 5530 – Phenols (B, D) 
B: Cleanup Procedure (by 

distillation) 
D: 4-aminoantipyrine 
Colorimetric Method  

** Methods approved by American Public Health Association, American Water 
Works Association and Water Environment Federation in Standard Methods 
for the Examination of Water and Wastewater 22nd Edition (2012), Part 
4000 INORGANIC NONMETALLIC CONSTITUENTS and Part 5000 
AGGREGATE ORGANIC CONSTITUENTS 

2) Detailed specification 

The instrument consists of different parts for delivering a flow of water samples from auto-sampler to 
detector and data recorder as follows; 

 2.1) Auto-sampler and Auto-diluter ;  

 - Auto-sampler is computer-controlled with a capacity of positioning not less than 100 water 
samples/calibrants/QC samples into removable tube racks for different sizes of sample tubes.    

 - Rinsing pump built-in with for supply of rinsing liquids and rinsing vessel and outlets for 
automatic cleansing. More channels for rinsing pump is an advantage.  

 - Stainless steel needle and tubing to uptake liquid samples; more than one needle for 
simultaneous sample uptake is an advantage.     

 - Water samples can be automatically diluted. if needed; capacity of auto-dilutor is not less 
than 10 times.  

 2.2) Peristaltic pump and Module holder;  

 - Multi-speed peristaltic pump is able to choose and adjust flow speed as needed. At least two 
speed steps is available for high speed for wash out and lower speed for sample analysis. More than 
one peristaltic pump to separate and house large number of pump tube positions sufficient for all 
target analytes separately is a must.  

 - Tubing of peristaltic pump contains sufficient number of channels for mixing chemicals and 
samples for target analytes. 

 - Air bubble injection system from compressed air to produce reproducible and accurate 
segmented flow   

 - Leak detection is automatically checked; and built-in temperature controller is an advantage. 

 2.3) Multiple Chemical Manifolds for chemical reaction; 

 - Chemical manifolds are designed as modular type; Chemical manifolds for different tests 
including nitrate and nitrite, ammonia, total nitrogen, total cyanide and phenols are a must to run 
different tests simultaneously and channel and tubing separately  
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 - If required for target analytes' testing, additional automated treatment and reaction shall be a 
part of chemical manifolds; in-line distillation (for total cyanide and phenol), cadmium reduction 
column (for nitrate), dialysis (for nitrite) and UV-digestion (for total nitrogens) must be a part of 
chemical manifolds.   

 - Glass mixing coils is used for chemically inert reaction and positioned horizontally to be 
visible from the top view during analysis.  

 2.4) Dual Channel Photometric detector; 

 - The detector type is photometric; consisting of an optical detection head with at least two 
filters and flow cells. The path length is 5 up to 50 mm. The detector can handle both the de-bubbled 
as well as the bubble-gating technique. Dual beam is operated with same wavelength compensation.  

 - Wavelength for photometric detection cover for target analyses; nitrate, nitrite, ammonia, 
total nitrogens, cyanide and phenols.  

 - Controlled baseline and peak height setting by software 

 - Satisfactory detection range and lowest signal to noise ratio are a must for target analytes.   

 2.5) Interface and Data acquisition System:  

 - The instrument shall be operated and automated with application software for controlling 
sample analysis throughput and data display (namely peaks and absorbance etc) while under 
operation. The data must be reported and recorded in computer with print-out by in-line printer.  

‐ 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 (preferable 
specification; at least 3.0 GHz, 4 GB RAM, 500 GB HDD with 19" LCD monitor, 
keyboard, mouse and DVD-RW)  

‐ Laser printer  

‐ Voltage stabilizer at least 10 KVA  

‐ UPS at least 500 VA for PC computer 

3) Accessories 

 3.1) Test tubes for standard solution and samples are provided for the number which is not 
less than four times of the number of auto-sampler sample position. 

 3.2) Reagent bottles are provided sufficiently for all target analytes' testing. 

 3.3) Tubing set for peristaltic pump (another set in addition to the set equipped with the 
pump) 

 3.4) Spectrophotometer cells; different lengths appropriate for all parameters test.  
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3.5) Air-conditioning unit capacity suitable to maintain optimum operation temperature for 
laboratory room 

3.6) UPS with VA sufficient for instrument operation when emergency electricity shutdown 
(at least for 1 hour)  

3.7) Lab bench and table to place the instrument and accessories 

3.8) Certified standard solution for target analytes  

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 analytes 

5) Additional services (an advantage):  

5.1)  Information on other clients and users of the instrument as references during the past five 
(5) years in the Mainland Southeast Asia.  

 5.2) External hands-on training on an operation of the instrument in the laboratory which has 
been operated the instrument, if possible.  

5.3) Online support service 

5.4) Hands-on support service 

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

 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 


