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Effects of Color Developing Agents on the False Detection of
Cyanide in Photographic Processing Waste Solution

Makoto Nonomura, Hiroyuki KoeayasHi and Shinya Mizusawa

Abstract

False detection of cyanide ion is often encountered during the determination of total cyanide in

photographic processing solutions.

This paper describes the effects of color developing agents on the false detection of cyanide ion.

Hydrogen cyanide was formed by the reaction of color developing agents with nitrite ion and
potassium permanganate. In addition, pseudo coloration of cyamde ion occured by the reaction with
color developing agents and pyridine-pyrazolone reagent.
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Table 1 Amounts of hydrogen cyanide formed by the

reaction of color developing agents with hy-

droxylammonium sulfate, sodium nitrite and
potassium permanganate during distillation

HCN formed (pg)

NaNOgs KMnO,®

Developing d
(NH3OH)3S04 NaNQg® KMnQO,b: ¢

Agents®

CD-2 <0.5 6.04 12.0 74.4
CD-3 <0.5 3,24 4.7 17.4
CD-4 <0.5 13.54 28.7 34.3

a: 1mmol, b: 0.2 mmol, c: redistillation after KMnO,
added, d: brown color in distillate, detection limit: 0.5
prg as HCN
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Fig. 1 Absorption spectrum of color developing agents
after addition of pyridine-pyrazolone reagent
——— CN- (0.5 mg/l) Standard
————— CD-2 (20 mg/1)
—=— CD-3 (20 mg/l)
~—=-— CD-4 (20mg/l)
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Fig. 2 Absorption spectrum of mixed solution of color
developing agents and sodium nitrite after ad-
dition of pyridine-pyrazolone reagent

CN- (0.5 mg/l) Standard

----- CD-2 (20 mg/1)+NOg~ (20 mg/1)

—~-— CD-3 (20 mg/l)4+NO3z~ (20 mg/1)

—--— CD-4 (20 mg/1)4+NO3~ (20 mg/l)
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Fig. 3 Absorption spectrum of distillate after addition
of pyridine-pyrazolone reagent
————— CD-2 (1 mmol)4+KMnO4 (0.2 mmol)
—=— CD-3 (1 mmol)4KMnO4 (0.2 mmol)
—--— CD-4 (1 mmol)4+KMnO4 (0.2 mmol)
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Fig. 4 Absorption spectrum of redistillate after addi-

tion of pyridine-pyrazolone reagent

————— (CD-2 (1 mmol)4NaNO;z (1 mmol))
+KMnOy (0.2 mmol)

—-— (CD-3 (1 mmol)+NaNOg (1 mmol))
+KMnQ; (0.2 mmol)

—--— (CD-4 (1 mmol)+NaNO; (1 mmol))
+KMnO; (0.2 mmol)
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