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Method Abstract
Available Cyanide by OIA-1677-09

Flow Solution™ FS 3700 Automated Chemistry Analyzer

Available Cyanide by Ligand Exchange
OIA-1677-09 by Flow Injection Analysis (FIA)
Cartridge Part Number 330092CT       

Range 2.0 μg/L–5.0 mg/L 
Rate 30 samples/hour
Precision                          3% RSD
Method Detection Limit (MDL) 0.5 μg/L

Method Performance

Scope and Application
This method is used for determining available cyanide in water and wastewater by ligand exchange, fl ow injection analy-
sis, and amperometric detection according to USEPA Method OIA-1677-09 (Reference 1, 5, 6, 9) and ASTM Method D 
6888-09 (Reference 2). This method is used in the USEPA’s data gathering and monitoring programs associated with the 
Clean Water Act, Resource Conservation and Recovery Act, Comprehensive Environmental Response, Compensation and 
Liability Act, and Safe Drinking Water Act.
 
This method is also applicable to ASTM D 7284-08 Total Cyanide by manual distillation gas diffusion amperometry and 
USEPA OIA 1677-DW “free” cyanide.

Cyanide ion (CN-), hydrogen cyanide in water (HCN(aq)), and cyano-complexes of zinc, copper, cadmium, mercury, nickel, 
and silver can be determined by this method. The presence of polysulfi des and colloidal material may prove intractable for 
application of this method.

The range may be extended to analyze other concentrations by changing the size of the sample loop. The quality of the 
analysis is assured through reproducible calibration and testing of the Flow Injection Analysis (FIA) system.

A general fl ow diagram of the Flow Injection Analysis (FIA) system is shown below (see Figure 1 for a detailed fl ow 
diagram).
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Available Cyanide by OIA-1677-09

Chemical Name CAS # Chemical Formula Part Number
Acetic acid, glacial 64-19-7 C2H4O2

Acetone 67-64-1 C3H6O

Bismuth nitrate pentahydrate 10035-06-0 Bi(NO3)3 • 5H2O

Water, deionized H2O

5-[4-(Dimethylamino) benzylidene] rhodanine 536-17-4 C12H12N2OS2

DOWFAX 2A1 12626-49-2 A000080

Ethylenediamine 107-15-3 C2H8N2

Ligand exchange reagent, available cyanide 
(WAD) reagent A

A001416

Ligand exchange reagent, available cyanide 
(WAD) reagent B

A001417

Mercury (II) cyanide 594-04-1 Hg(CN)2

Nickel potassium cyanide 14220-17-8 K2Ni(CN)4

Potassium cyanide 151-50-8 KCN

Silver nitrate 7761-58-3 AgNO3

Sodium acetate 127-09-3 C2H3O2Na

Sodium hydroxide 1310-73-2 NaOH

Sulfi de carrier reagent (SCR) A001668

Sulfuric acid, concentrated 7664-93-9 H2SO4

Sulfuric acidifi cation reagent (SAR) A001872

WAD carrier A001125

WAD AR A001501

Summary of OIA-1677-09
OIA-1677-09 summarizes the method and interferences as follows below (Reference 6).

Method

 Prior to analysis, treat the sample to remove potential interferences.  Add ligand exchange reagents to the sample. 
Thermodynamically stable complexes form with the transition metal ions listed in, releasing the cyanide ion from the 
cyano-complexes. Inject an aliquot of the treated sample into the FIA system (Reference 2). Addition of acid converts 
the cyanide ion to hydrogen cyanide gas (HCN), which passes under a gas diffusion membrane. The hydrogen 
cyanide gas diffuses through the membrane into an alkaline receiving solution where it converts back to cyanide ion. 
The cyanide ion is monitored amperometrically with a silver working electrode, silver/silver chloride reference electrode, 
and platinum/stainless steel counter electrode at an applied potential of zero volt. The current generated is proportional 
to the cyanide concentration present in the original sample. 

Reagents and Calibrants


