
ARSENIC LIMIT TEST 

Silver Diethyldithiocarbamate Colorimetric Method 
 

Note: All reagents used in this test should be very low in arsenic content. 
Apparatus Use the general apparatus shown in Fig. 11 unless otherwise specified in an individual 
monograph. It consists of a 125-mL arsine generator flask (a) fitted with a scrubber unit (c) and 
an absorber tube (e), with a 24/40 standard- taper joint (b) and a ball-and-socket joint (d), 
secured with a No. 12 clamp, connecting the units. The tubing between d and e and between d 
and c is a capillary having an id of 2 mm and an od of 8 mm. Alternatively, an apparatus 
embodying the principle of the general assembly described and illustrated may be used. 

 

FIGURE 11 General Apparatus for Arsenic Limit Test. 

(Courtesy of the Fisher Scientific Co., Pittsburgh, PA.) 

 



FIGURE 12 Modified Bethge Apparatus for the Distillation of Arsenic Tribromide. 

Note: The special assemblies shown in Figs. 12, 13, and 14 are to be used only when specified in certain 

monographs.Standard Arsenic Solution   

 
Accurately weigh 132.0 mg of arsenic trioxide that has been previously dried at 105° for 1h, and 
dissolve it in 5 mL of a 1:5 sodium hydroxide solution. Neutralize the solution with 2 N sulfuric 
acid, add 10 mL in excess, and dilute to 1000.0 mL with recently boiled water. Transfer 10.0 mL 
of this solution into a 1000-mL volumetricflask, add 10 mL of 2 N sulfuric acid, dilute to volume 
with recently boiled water, and mix. Use this final solution, which contains 1 ±g of arsenic in each 
milliliter, within 3 days. 
Silver Diethyldithiocarbamate Solution   
Dissolve 1 g of ACS reagent-grade silver diethyldithiocarbamate in 200 mL of recently distilled 
pyridine. Store this solution in a light-resistant container and use within 1 month. 

 
FIGURE 13 Special Apparatus for the Distillation of Arsenic 

Trichloride. (Flask A contains 150 mL of hydrochloric acid; flasks 

D and F contain 20 mL of water. Flask D is placed in an ice 

water bath, E.) 

 
FIGURE 14 Special Apparatus for the Determination of Inorganic Arsenic. (A, 250-mL distillation flask; B, receiver 

chamber, approximately 50-mL capacity; C, reflux condenser; D, splash head.) 



 
Stannous Chloride Solution Dissolve 40 g of stannous chloride dihydrate (SnCl2·2H2O) in 100 mL 
of hydrochloric acid. Store the solution in glass containers and use within 3 months. 
Lead Acetate-Impregnated Cotton Soak cotton in a saturated solution of lead acetate trihydrate, 
squeeze out the excess solution, and dry in a vacuum at room temperature. 
Sample Solution Use directly as the Sample Solution in the Procedure the solution obtained by 
treating the sample as directed in an individual monograph. Prepare sample solutions of organic 
compounds in the generator flask (a), unless otherwise directed, according to the following 
general procedure: 
Caution: Some substances may react unexpectedly with explosive violence when digested with 
hydrogen peroxide. Use appropriate safety precautions at all times. 
Note: If halogen-containing compounds are present, use a lower temperature while heating the 
sample with sulfuric acid; do not boil the mixture; and add the peroxide, with caution, before 
charring begins to prevent loss of trivalent arsenic. Transfer 1.0 g of sample into the generator 
flask, add 5 mL of sulfuric acid and a few glass beads, and digest at a temperature not exceeding 
120° until charring begins, preferably using a hot plate in a fume hood. (Additional sulfuric acid 
may be necessary to completely wet some samples, but the total volume added should not 
exceed about 10 mL.) After the acid has initially decomposed the sample, cautiously add, 
dropwise, hydrogen peroxide (30%), allowing the reaction to subside and reheating the sample 
between drops. Add the first few drops very slowly with sufficient mixing to prevent a rapid 
reaction, and discontinue heating if foaming becomes excessive. Swirl the solution in the flask to 
prevent unreacted Continue the digestion until the organic matter is destroyed, gradually raising 
the temperature of the hot plate to 250° to 300° until fumes of sulfur trioxide are copiously 
evolved and the solution becomes colorless or retains only a light straw color. Cool, cautiously 
add 10 mL of water, heat again to strong fuming, and cool. Cautiously add 10 mL of water, mix, 
wash the sides of the flask with a few milliliters of water, and dilute to 35 mL. 
Procedure If the Sample Solution was not prepared in the generator flask, transfer to the flask a 
volume of the solution, prepared as directed, equivalent to 1.0 g of the substance being tested, 
and add water to make 35 mL. Add 20 mL of 1:5 sulfuric acid, 2 mL of potassium iodide TS, 0.5 
mL of Stannous Chloride Solution, and 1 mL of isopropyl alcohol, and mix. Allow the mixture to 
stand for 30 min at room temperature. Pack the scrubber unit (c) with two plugs of Lead 
Acetate-Impregnated Cotton, leaving a small air space between the two plugs, lubricate joints b 
and d with stopcock grease, if necessary, and connect the scrubber unit with the absorber tube 
(e). Transfer 3.0 mL of Silver Diethyldithiocarbamate Solution to the absorber tube, add 3.0 g of 
granular zinc (20-mesh) to the mixture in the flask, and immediately insert the standard-taper 
joint (b) into the flask. Allow the evolution of hydrogen and color development to proceed at 
room temperature (25° ± 3°) for 45 min, swirling the flask gently at 10-min intervals. Disconnect 
the absorber tube from the generator and scrubber units, and transfer the Silver 
Diethyldithiocarbamate Solution to a 1-cm absorption cell. Determine the absorbance at the 
wavelength of maximum absorption between 535 nm and 540 nm, with a suitable 
spectrophotometer or colorimeter, using Silver Diethyldithiocarbamate Solution as the blank. The 
absorbance due to any red color from the solution of the sample does not exceed that produced 
by 3.0 mL of Standard Arsenic Solution (3 ±g As) when treated in the same manner and under the 
same conditions as the sample. The room temperature during the generation of arsine from the 



standard should be held to within ±2° of that observed during the determination of the sample. 
Interferences  
Metals or salts of metals such as chromium, cobalt, copper, mercury, molybdenum, nickel, 
palladium, and silver may interfere with the evolution of arsine. Antimony, which forms stibine, 
is the only metal likely to produce a positive interference in the color development with the 
silver diethyldithiocarbamate. Stibine forms a red color with silver diethyldithiocarbamate that 
has a maximum absorbance at 510 nm, but at 535 to 540 nm, the absorbance of the antimony 
complex is so diminished that the results of the determination would not be altered significantly. 


