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The Reaction of Hypochlorite with Glyecine. 1.
Decomposition of Glycine and Formation of Cyanogen Chloride
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In the reaction of hypochlorite with amino acids, chloramine is formed at the first stage, and
then decarboxylation and oxidation occur. Thus, either corresponding aldehyde and ammonia or
corresponding nitrile is formed from amino acids.

In the present studies, the products in the reaction mixture of glycine with hypochlorite at
neutral condition are determined quantitatively. When the molar ratio of hypochlorite to glycine
was less than I, the residual chlorine and glycine were stable in the reaction mixture ; thus no
ammonia and no aldehyde were formed. At the molar ratio ranging from 1 to 3, cyanide and
cyanogen chloride were produced. Maximum formation of cyanide was observed at the ratio of
about 2, but its yield was only 209 of glycine. When hypochlorite reacted on glycine at the molar
ratio of 3, cyanogen chloride was produced in a quantitative yield. Cyanogen chloride was degraded
by subsequent addition of excess hypochlorite.

From these results, it is concluded that the nitrile formation is a main reaction of glycine with

hypochlorite.
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Residual Chlorine and Formed
Cyanide in the Mixture of Glycine
and Hypochlorite

Fig. 1.

Hypochlorite (11.779 x 10-4n) reacted on glycine (5 X
10-4m) in 1/75m phosphate buffer (pH 7.0).

The residual chlorine was determined by the DPD-
ferrous titrimetric method for the differentiation of
chlorine species inte free chlorine, and combined
chlorine. Cyvanide was determined by Cyanide-Ion-
Selective Electrode method.

[: Total residual chlorine,

O : Free residual chlorine,

A : Combined residual chlorine,

A : Formed cyanide.
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Fig. 2. Residual Chlorine, Residual Glycine and
Formed Cyanide in the Mixture of
Glycine and Hypochlorite

Hypochlorite reacted on glycine (5x10-4m) in 1/75m
phosphate buffer (pH 7.0).

Reaction period : 30 min. Residual chlorine and formed
cyanide were determined by the same methods as
Fig. 1. Residual glycine was determined by the
method of Yemm-Coking.

A : Combined residual chlorine,

® : Residual glycine,

A : Formed cyanide.
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Fig. 3. Formation of Cyanogen Chloride and
Cyanide in the Mixture of Glycine and
Hypochlorite

Glycine : 5x10-4m, Hypochlorite : 13.310x 10-4m. Reaction
was proceeded in a glass bottle, sealed with silicone
rubber. Cyanogen chloride in gaseous phase in the
bottle was determined by gaschromatography with
ECD. Residual chlorine and formed cyanide in the
aqueous phase in the bottle were determined by the
same methods as in Fig. 1.

A : Combined residual chlorine,

A : Formed cyanide,

@ : Formed cyanogen chloride.
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Fig. 4. Degradation of Cyanide by Chlorine

A : Hypochlorite (2.788x 10-4n) reacted on cyanide

(4.360 x 10-4y) in 1/75m phosphate buffer (pH
7.0).

B : Glycine-chloramine (2.657 x 10-4y) reacted on

cyanide (5.048 x 10-4xm) phosphate buffer (pH
7.00.

Glycine-chloramine was prepared from glycine
(5x10~4y) and hypochlorite (2.657 x10~4m).
Residual chlorine
O : hypochlorite,
@® : glycine-chloramine.
Residual cyanide
A @ hypochlorite,
A : glycine-chloramine.
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Formation of Cyanide and Cyanogen
Chloride in the Mixture of Glycine
and Hypochlorite

Chlorine dose
Fig. 5.

Glycine : 5x10-%4m, Reaction period:30 min. Residual
chlorine, formed cyanide and formed cyanogen chloride
were determined by the same methods as in Fig. 3.

QO : Free residual chlorine,

A : Combined residual chlorine,

A : Formed cyanide,

@ : Formed cyanogen chloride.
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Tasie I.

Relations between Consumed Chlorine and It’s Theoretical Value

Added chlorine

Consumed glycine

Formed cyanide

Consumed chlorine

molar ratio A B Calcuclated Found
1:1.985 3.565x 10™m 0.626 x 10—*u 10. 069 x 10—*m 9. 422 x 10~*u
1:2.161 4.319% 10 0.929 x 10~4n 12.028 x 10~*m 10.615x 104
1:2.5125 4,451 x 10~ 1.070 x 10~*u 12.283 x 10~ 12.248 x 10~*u
1:3.040 4,654 x 104 0.658 x 10—tu 13.304 x 10m 14.824 x 10~4x

Theoretical values of chlorine consumption were calculated from the values in Fig. 2, by following equation.

C=2A+(A-B)

5
8 ¥ i
£ o T
LI ]
S X g0
T 71
23
g = 6]
g ]
82
S o 41} @ °
HC_'\D /e//
2 % 3T Nhex®
T g 21 Pl
3 2 .1 ed
Qﬁul/‘\
qu\h y & v
5 15 30 60

Time (min)

Fig. 6. Residual Chlorine and Formed Cyanogen
Chloride in the Mixture of Glycine and
Hypochlorite

Glycine : 5x10-4ux, Hypochlorite : 14.952x10-4m. Reaction
was proceeded in a glass bottle, sealed with glass
stopper. Residual chlorine and formed cyanide were
determined by the same methods as in Fig.1.
Cyanogen chloride in aqueous phase in the bottle was
determined by pyridine-barbiturate method.

[J: Total residual chlorine,

O : Free residual chlorine,

A : Combined residual chlorine,

@ : Formed cyanogen chloride.
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