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PRODUCTION IVIETHOD OF ORGANIC 
SOLVENT SOLUTION OF 
DICHLOROGLYOXIME 

FIELD OF THE INVENTION 

This invention relates to a method for producing dichlo— 
roglyoxime, which is used as an industrial antibacterial 
agent, an antiseptic, a slime control agent, an agrochernical, 
and the like, in a safe form, simply, and in a high yield. 

DESCRIPTION OF PRIOR ART 

Heretofore, dichloroglyoxime has been used in industrial 
antibacterial agents, antiseptics, slime control agents, agri 
cultural chernicals, and the like, normally in the form of a 
solution. 

Dichloroglyoxime (III) has been known and produced for 
a long time, generally starting from glyoxal (I) to produce 
glyoxime (II), which is then chlorinated. 

Production methods of glyoxime include, for example, the 
following. 

(1) Reaction of aqueous glyoxal solution with hydroxy 
larnine (W. V. Meyer, Chem. Ber, 16, 505 (1883); Ulpiani, 
Gazz. Chem. Ital., 42 l, 250 (1924); GB 1,307,223; U.S. Pat. 
No. 4,539,405) 

(2) Reaction of dibromoacetaldehyde with hydroxylarnine 
(Wittorf, Zh. Russ. Fiz.-Khim. O—va, 32, 97 (1900)) 

(3) Reaction of dichloroacetaldoxime with hydroxy 
lamine (Routala, Neovius, Chem. Ber, 57, 253 (1924)). 
Of these methods, the method (1) starting from aqueous 

glyoxal solution is the most preferable in view of raw 
material availability and economy. 

Hydroxylarnine to be reacted with glyoxal can be 
obtained by neutralizing a commercial inorganic acid salt of 
hydroxylamine, such as hydroxylamine sulfate or hydroxy 
larnine hydrochloride, with an alkali. 

In glyoxime synthesis, this neutralization is carried out in 
the presence of glyoxal, and precipitated glyoxime is ?ltered 
(GB 1,307,223; U.S. Pat. No. 4,539,405). 

Another method uses free hydroxylamine. In this method, 
to an acid aqueous solution of glyoxal, a commercial 50% 
aqueous solution of hydroxylamine or an organic solvent 
solution of hydroxylamine, such as methanol, ethanol, pro 
panol, or butanol solution, is added. 
The above reactions are summarized as follows: 

1. Oximizan'on (1) 

CH0 I-IgNOl-Lacid HCI=NOH 
crro Aqums?llmli HC=NOH Halt 
(1) solution (11) 

Oximization(2) 

CHO HZNOH I'IC ZNOH 

CHO Add H20 5 HC=NOI~I 
(I) (n) 

2. Chlorination 

(H) Chlorinating agent 5 CI_(II:NOH 
Solvent C1_.C:NOH 

(111) 

Some examples of dichloroglyoxime production methods 
are as follows: 
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2 
(1) Reaction of ot-glyoximecarboxylic acid with chlorine 

(Ponzio, de Paolini, Gazz. Chim. Ital., 56, 252 (1926)) 
(2) Reaction of furoxanecarboxylic acid with chlorine 

(Ponzio, de Paolini, Gazz. Chim. Ital., 56, 252 (1926)) 
(3) Reaction of glyoxime with chlorine in dilute hydro 

chloric acid (Ponzio, Gazz. Chim. Ital, 60, 434 (1930); 
Hauben, Kauifmann, Chem. Ber., 46, 2826 (1913); 
Steinkopf, Juergens, J. Prakt. Chem., <2>83, 467 (1911); B. 
G. White, GB 1,307,223) 

(4) Reaction of glyoxime with chlorine in ethanol at —20° 
C. (Rodney L. Willer,‘ U.S. Pat. No. 4,539,405). 

In view of raw material availability and economy, the 
reaction of glyoxime with chlorine in the method (3) or (4) 
is preferable. 
As a method for reacting glyoxime with chlorine, it is 

known that chlorine is blown into an aqueous suspension of 
glyoxime and hydrochloric acid, or an ethanol solution of 
glyoxirne. In the former method, since dichloroglyoxime is 
obtained in the form of dilute hydrochloric acid suspension, 
it can be ?ltered and dried. In the latter method, after the 
reaction, ethanol is removed by vacuum distillation, and 
chloroform is added to obtain a slurry, which is ?ltered and 
dried. The latter method uses ethanol, but use of ethanol is 
not preferable because of its in?ammability. 

However, in these methods, glyoxime and dichlorogly 
oxime are handled in the form of crystals. The inventors 
have found that these compounds are very dangerous when 
handled in the form of crystals, because they are liable to 
cause explosion by mechanical shocks or friction. Therefore, 
these methods in which glyoxime and dichloroglyoxime are 
handled in the form of crystals should be dangerous meth 
ods. 

Further, considering from the reaction method and yield, 
in the method of GB 1,307,223, chlorine is blown in 18 g of 
glyoxime and 70 ml of 10% HCl for 8 hours to yield 12 g 
(37.5%). In the method of Dirasat-Univ. Jordan, 13,1865 
188 (1986), chlorine is blown at 0° C. into 5 g of glyoxime 
and 100 ml of 10% HCl to yield 3 g (33.5%). These methods 
are slow in reaction and thus give poor yields. 

In the method of U.S. Pat. No. 4,539,405, chlorine is 
blown into a solution of 17.6 g of glyoxime and 200 m1 of 
95% ethanol at —20° C. for 30 minutes to yield 24.2 to 30.2 
g (77 to 97%). This method is extremely low in yield unless 
the reaction is carried out at a low temperature of —-20° C. for 
a short time. Through experiments conducted by the inven 
tors, it has been found that when chlorine is blown at ~20” 
C. for 5 hours, the yield is decreased to about 50%. When the 
reaction is carried out at 5° C. for 5 hours, the yield is further 
decreased to about 10%. 

Chlorination of glyoxime is con?rmed to have reaction 
steps shown in Formula 2. 

Formula 2 

HCZNOH C12 ClC=NOH C12 Cl(II:NOH 
HCINOH 5m? (1) HC=NOH Step (2) CICINOH 

(II) (IV) (111) 

Step (3) 

Decomposition product 
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That is, it has been con?rmed through a high-speed liquid 
chromatographic analysis of the reaction solution in the 
course of the reaction that the production process of dichlo 
roglyoxirne (HI) (hereinafter referred to as DCG) shown in 
Formula 2 includes monochloroglyoxime (IV) (hereinafter 
referred to as MCG) as an intermediate. The intermediate 
MCG (IV) gradually decomposes even at a low temperature, 
and rapidly decomposes at higher temperatures, resulting in 
a reduction in the yield. 
The inventors have found that a high concentration of 

chlorine causes the reaction to advance in the direction of 
step (2), rather than through step (3) to the decomposition 
product. However, the known method to blow chlorine into 
the glyoxime reaction solution has not a chlorine concen 
tration su?icient to direct the resulting MCG immediately to 
DCG, the blown chlorine is preferentially spent for 
monochlorination of glyoxime in step (1). The MCG gradu 
ally decomposes even at a low temperature, and rapidly at 
higher temperatures. When the reaction for producing DCG 
begins in step (2), the raw material MCG is already 
exhausted by the decomposition, resulting in a considerably 
reduced yield of DCG. 

Therefore, it has been found that, to obtain DCG in a high 
yield, 1 mole of glyoxime must be mixed with stoichio 
metrically 2 mole or more of chlorine at a time, so that easily 
decomposable MCG is immediately converted to stable 
DCG. In a large-scale production, in view of the chlorine 
supply capacity and the cooling capacity to remove the 
reaction heat, the experimental method of U.S. Pat. No. 
4,539,405, in which chlorine is blown in a short time into an 
ethanol solution of glyoxime while maintaining a tempera— 
ture of —20° C., is impossible to obtain the high yield as 
described. 
The inventors have conducted intensive studies to ?nd a 

method for producing dichloroglyoxime, which is used as an 
industrial antibacterial agent, an antiseptic, a slime control 
agent, an agricultural chemical, and the like, in a safe form, 
simply and in a high yield. Therefore, aprimary object of the 
present invention is to provide a method for producing an 
organic solvent solution of dichloroglyoxime, safely, simply, 
and in a high yield. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is pro 
vided a method for producing an organic solvent solution of 
dichloroglyoxime, characterized in that an organic solvent 
solution of glyoxime and a chlorinating agent are simulta 
neously charged into a reaction vessel. The organic solvent 
solution of glyoxime is preferably produced by a method in 
which an aqueous glyoxime solution obtained by reacting an 
aqueous glyoxal solution with an inorganic acid salt or 
organic acid salt of hydroxylamine and alkali is mixed with 
an organic solvent having a higher boiling point than water, 
or an organic solvent making an azeotrope with water, water 
is removed by distillation or azeotropic distillation, and 
precipitated salt is removed by ?ltration, or by a method in 
which a glyoxime reaction solution, obtained by reacting an 
aqueous glyoxal solution with free hydroxylamine in an acid 
medium, is mixed with an organic solvent having a higher 
boiling point than water, or an organic solvent making an 
azeotrope with water, or both, and water is removed by 
distillation or azeotropic distillation. The chlorinating agent 
is preferably chlorine orsulfuryl chloride. 

That is, in the present invention, an aqueous glyoxal 
solution is oximized in an organic solvent to obtain a 
glyoxime reaction solution, which is chlorinated to obtain an 
organic solvent solution of dichloroglyoxime. Since raw 
materials and the product are not handled in the form of 
crystals, there is no danger of explosion due to mechanical 
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4 
shocks or friction. Therefore, the reaction is very safe, and 
the oximization and chlorination steps are continuously 
carried out in the solution state. Further, glyoxime and the 
chlorinating agent are simultaneously supplied to enhance 
the yield, with a simple method. 

Then, the present invention will be described in detail. 
Preferable oximization in the present invention will be 

described. Of the two raw materials, glyoxal and hydroxy 
lamine, commercial glyoxal is generally supplied in the 
form of 40% aqueous solution. On the other hand, hydroxy 
lamine includes use of an inorganic acid salt such as 
commercial hydroxylamine hydrochloride or sulfate, and 
use of free hydroxylamine. 
When a commercial inorganic acid salt of hydroxylarnine 

is used, it is used by neutralizing with alkali to prepare a free 
aqueous hydroxylamine solution. This neutralization is per 
formed simultaneously with the oximization reaction. Spe 
ci?cally, the oximization reaction is carried out while adding 
an aqueous solution or solid of alkali, such as sodium 
hydroxide, potassium hydroxide, sodium carbonate, potas 
sium carbonate, or the like, to aqueous hydroxylamine 
inorganic acid salt solution and 40% aqueous glyoxal solu 
tion. In this reaction, for e?icient stirring, it is preferable to 
add a low-boiling solvent such as methanol, ethanol, or 
acetonitrile, in place of water, to facilitate water removal. 
After the reaction, glyoxime is obtained in the form of an 
aqueous suspension solution, in which some of glyoxime is 
dissolved. 

In the known method using water as a solvent, after the 
reaction, the reaction solution is ?ltered to separate a solid, 
which is washed and dried to obtain a glyoxime crystal. 
However, this crystal has a danger of explosion by mechani 
cal shocks or friction. Further, the ?ltrate irreversibly con 
tains some of the objective glyoxime with inorganic salts, 
which reduces the yield. Extraction with an organic solvent 
is considered as a separation method of glyoxime, however, 
it has been found that a water-insoluble organic solvent, such 
as benzene, toluene, chloroform, ethyl acetate, ether, or the 
like, cannot e?iciently extract glyoxime from the aqueous 
suspension solution. 

Then, in the present invention, at least one organic solvent 
having a boiling point higher than water or making an 
azeotrope with water is added as an oximization solvent 
before or after the reaction, and water is removed by 
distillation or azeotropic distillation to obtain an organic 
solvent solution of glyoxime. In this method, to prevent 
decomposition of glyoxime, which is in general thermally 
unstable, it is preferable to distill at a low temperature under 
a reduced pressure. The suspension mixture of glyoxime 
organic solvent solution and precipitated inorganic salt 
obtained by removing water is then ?ltered to remove the 
inorganic salt, to obtain an organic solvent solution of 
glyoxime. 

In the method using free hydroxylamine, a commercial 
50% aqueous hydroxylamine solution (Nisshin Kako, 
FH-SO) is mixed with 40% glyoxal in an acid medium for 
polymerization inhibition to obtain a glyoxime reaction 
solution. The solution is mixed with an organic solvent, 
which is the same as that used when an inorganic salt is used, 
before or after the reaction, then water is removed by 
distillation as in the use of the inorganic salt to obtain an 
organic solvent solution of glyoxime. 
The organic solvent used in the method includes the 

following. 
Ethylene glycol type: RO—(CH2CH2O),,—R1, wherein 

R, R1 are H, Me, Et, Pr, Bu, or CH3CO, and n is an integer 
from 1 to 10. 
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Examples of the ethylene glycol type solvent include 
ethylene glycol, diethylene glycol, triethylene glycol, poly— 
ethylene glycol, Z-methoxyethanol, 2-ethoxyethanol, 
2-methoxyethyl acetate, 2-ethoxyethyl acetate, diethylene 
glycol monomethyl ether, diethylene glycol monoethyl 
ether, diethylene glycol dimethyl ether, diethylene glycol 
diethyl ether, diethylene glycol monomethyl ether acetate, 
and diethylene glycol monoethyl ether acetate. 

Propylene glycol type: R2O—(CH(CH3)CH2O),,'~—R3, 
wherein R, R2, R3 are H, Me, Et, Pr, Bu, or CH3CO, and n' 
is an integer from 1 to 10. 

Examples of the propylene glycol type solvent include 
propylene glycol, dipropylene glycol, tripropylene glycol, 
polypropylene glycol, 2-methoxypropanol, 2-ethoxypro 
panol, 2-methoxypropyl acetate, 2-ethoxypropyl acetate, 
dipropylene glycol monomethyl ether, dipropylene glycol 
monoethyl ether, dipropylene glycol dimethyl ether, dipro 
pylene glycol diethyl ether, dipropylene glycol monomethyl 
ether acetate, and dipropylene glycol monoethyl ether 
acetate. 

Alkanol type: Cn"H2,,--+1OH, wherein n" is an integer 
from 2 to 18. 

Examples of the alkanol type solvent include ethanol, 
l-propanol, 2-propano1, l-butanol, 2-butanol, isobutanol, 
tert-butanol, heptanol, hexanol, heptanol, octanol, nonanol, 
decanol, and dodecanol. 
Amide type: for example, N,N-dimethylforrnamide, and 

N,N-dimethylacetarnide. 
Ester type: for example,-ethyl acetate, butyl acetate, 

methyl propionate, ethyl propionate, methyl butyrate, ethyl 
butyrate, and ethyl benzoate. 

Azeotropic solvent: benzene, toluene, xylene, carbon tet 
rachloride, 1,2-dich1oroethane, cyclohexane, anisole, and 
the like. 
Of these solvents, diethylene glycol monomethyl ether, 

and diethylene glycol monoethyl ether are preferable. 
The method is advantageous in that, since an organic 

solvent solution of glyoxime is produced, it is safe to 
explosion by mechanical shocks, and the produced glyoxime 
is not lost as a ?ltrate out of the reaction system as seen in 
the known method, thereby obtaining a high yield. 

Then, preferable chlorination of the resulting organic 
solvent solution of glyoxime will be described. In the 
method according to the present invention, in a reaction 
vessel such as a tank equipped with an agitator and a cooling 
system, or pipe or tower, the organic solvent solution of 
glyoxime obtained by the above oxirnization and a chlori 
nating agent are simultaneously charged in a ratio of more 
than 1:2, depending on the cooling capacity. In this method, 
a molar ratio of more than 1:2 is maintained within a limited 
time, including intermittent charging of one or both mate 
rials. The charging molar ratio is preferably 1:2 to 1:4. The 
reaction temperature is 30° to —30° C., preferably +10’ to 
—10° C. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The present invention will be described further in detail 
with reference to the examples. 

COMPARATIVE EXAMPLE 1 

In a 3-liter four—necked ?ask, 580 g (4 mole) of 40% 
glyoxal, 556 g (8 mole) of hydroxylarnine hydrochloride, 
and 150 ml of water were placed, 916 g (8 mole) of 35% 
aqueous sodium hydroxide solution was dropped at 10° to 
20° C. under cooling. After allowing to stand overnight at 
room temperature, the mixture was heated to 100° C. to 
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6 
dissolve the precipitated crystal, and gradually cooled to 3° 
C. to recrystallize. The crystal was ?ltered, washed with 500 
ml of cold water and dried in vacuo to obtain 29.4 g (yield: 
83.5%) of white crystal. The melting point was 147° C. 
(dec.). 

COMPARATIVE EXAMPLE 2 

In a 1-liter four-necked ?ask, 35.2 g (0.4 mole) of 
glyoxime and 400 ml of ethanol were placed, cooled in a dry 
ice/methanol bath, and 70 g (0.984 mole) of chlorine was 
blown in at below -—20° C. for 30 minutes. After elevating to 
room temperature, ethanol was distilled out under reduced 
pressure, 100 ml of chloroform was added to disperse the 
crystal, the crystal was ?ltered, and dried in vacuo to obtain 
52.9 g (yield: 84.3%) of pale yellow crystal. The melting 
point was 204° C. The overall yield from glyoxal in Refer 
ence Example 1 is 70.4%. 

COMPARATIVE EXAMPLE 3 

In a l-liter four-necked ?ask, 35.2 g (0.4 mole) of 
glyoxime and 400 ml of ethanol were placed, cooled in a dry 
ice/methanol bath, and 70 g (0.984 mole) of chlorine was 
blown in at below —20° C. for 5 hours. After elevating to 
room temperature, ethanol was distilled out under vacuum, 
100 ml of chloroform was added to disperse the crystal, the 
crystal was ?ltered, and dried in vacuo to obtain 28.6 g 
(yield: 45.6%) of while crystal. The melting point was 202° 
C. 

COMPARATIVE EXAMPLE 4 

In a 1-liter four-necked ?ask, 1980 g of diethylene glycol 
monomethyl ether solution containing 172.1 g (1.95 mole) 
of glyoxime was placed, and 350 g (4.94 mole) of chlorine 
was blown in at about 15° C. for 4.5 hours. After removing 
HCl gas, the product solution weighed 2114 g. The DCG 
content, measured by HPLC and calculated by an absolute 
calibration curve method, was 1.54%, and thus the yield was 
32.6 g (10.4%). 

EXAMPLE 1 

In a 300-liter glass lining reactor, 29 kg (200 mole) of 
40% glyoxal, 0.35 kg of concentrated hydrochloric acid, and 
50 kg of diethylene glycol monomethyl ether were charged, 
and 26.4 kg (400 mole) of 50% hydroxylarnine was added 
dropwise at 20° C. After stirring overnight, water was 
removed under vacuum (internal temperature: 60° C.) to 
obtain 155 kg of brown diethylene glycol monomethyl ether 
solution of glyoxime. 

In a 300-liter glass lining reactor, 95 kg of diethylene 
glycol monomethyl ether was charged, the above diethylene 
glycol monomethyl ether solution of glyoxime and chlorine 
were simultaneously added at below 5° C. so that the molar 
ratio of glyoxime and chlorine in the solution was 1:3. After 
reacting for 10 hours, hydrogen chloride was removed under 
vacuum to obtain 257 kg of pale yellow solution. The HPLC 
content was 11.0%, and thus the yield was 90.1%. 

EXAMPLES 2 

In a 3-liter four-necked ?ask, 328 g (2 mole) of hydroxy 
larnmonium sulfate, 290 g (2 mole) of 40% glyoxal, and 350 
g of water were charged, 459 g (4 mole) of 35% aqueous 
sodium hydroxide solution was dropped under cooling at 
below 15° C. After stirring overnight, 1300 g of diethylene 
glycol monomethyl ether was added, and water was distilled 
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out under vacuum (internal temperature: 60° C.). After 
cooling to 10° C., precipitated sodium sulfate crystal was 
?ltered, the crystal was washed with 200 g of diethylene 
glycol monomethyl ether, and the ?ltrate and the washing 
solvent were combined to obtain 1473 g of brown diethylene 
glycol monomethyl ether solution of glyoxime. 

In a 3-liter four~necked ?ask, 700 g of diethylene glycol 
monomethyl ether was charged, the above diethylene glycol 
monomethyl ether solution of glyoxime and chlorine were 
simultaneously added at below 5° C. so that the molar ratio 
of glyoxime and chlorine in the solution was 1:3. After the 
completion of the reaction, hydrogen chloride was removed 
under vacuum to obtain 2477 g of pale yellow solution. The 
HPLC content was 11.22%, and thus the yield was 88.5%. 

EXAMPLE 3 

In a 300-ml four-necked ?ask, 32.8 g (0.2 mole) of 
hydroxylarnmonium sulfate and 29.0 g (0.2 mole) of 40% 
glyoxal were charged, 45.9 g (0.4 mole) of 35% aqueous 
sodium hydroxide solution was dropped at below 10° C., 
and allowed to stand overnight. On the next day, 160 g of 
diethylene glycol monomethyl ether was added, and water 
was distilled out under vacuum by a rotary evaporator. 
Precipitated sodium sulfate crystal was ?ltered, the crystal 
on the ?lter paper was washed with 64 g of diethylene glycol 
monomethyl ether, and the ?ltrate and the washing solvent 
were combined. The combined diethylene glycol monom 
ethyl ether solution of glyoxime was charged in a 500-ml 
four-necked ?ask, and 29 g (0.409 mole) of chlorine was 
blown in at below 5° C. for 30 minutes. After vacuum 
degassing, 260.5 g of nearly colorless solution was obtained. 
The dichloroglyoxime content, measured by HPLC and 
calculated by an absolute calibration curve method, was 
11.2% and thus the yield was 93.0%. 

EXAMPLES 4 to 15 

Synthesis of dichloroglyoxime was carried out using the 
same procedure as in Example 3 but with different types of 
solvents, and yields were calculated from the weight of the 
resulting dichloroglyoxime organic solvent solution and the 
content calculated by the HPLC absolute calibration curve 
method. The solvents used and the yields are shown as 
Examples below. 

Example 4: Z-Methoxyethanol 82.6% 
Example 5: Diethylene glycol 84.9% 
Example 6: Methoxypolyethylene glycol 83.5% 
Example 7: Ethylene glycol 21.3% 
Example 8: Propylene glycol 50.3% 
Example 9: Propylene glycol monomethyl 94.3% 

ether 
Example 10: Diethylene glycol monomethyl 77.2% 

ether acetate 
Example 11: Diethylene glycol dimethyl 86.1% 

ether 
Example 12: Diethylene glycol diacetate 91.1% 
Example 13: N,N-dimethylformamide Overlapped with 

solvent peak 
Example 14: Butyl acetate 78.3% 
Example 15: Ethyl benzoate 66.4% 

EXAMPLE 16 

In a 500-ml four-necked ?ask, 43 g (0.32 mole) of sulfuryl 
chloride was charged, 100 g of the diethylene glycol 
monomethyl ether solution of glyoxime obtained by the 
same method as in Example 2 (containing 11 g (0.125 mole) 
of glyoxime) and 167 g (1.24 mole) of sulfuryl chloride were 
added dropwise at the same rates under stirring at below 5° 

8 
C. After the completion of the reaction, generated hydrogen 
chloride gas and sulfur dioxide gas were removed under 
vacuum, and further excess sulfuryl chloride was distilled 
out. The residue was diluted with diethylene glycol monom 
ethyl ether to obtain 360 g of solution. The dichlorogly 
oxime content, measured by HPLC, was 1.49%. The net 
yield was 5.4 g, and thus the yield was 27.4%. 

In the present invention, in producing an organic solvent 
solution of dichloroglyoxime, which has a very high anti 
bacterial activity, chlorination of glyoxime organic solvent 
solution is carried out in a condition where more than 2 
moles of chlorine is present based on 1 mole of glyoxime to 
obtain an organic solvent solution of dichloroglyoxime in a 
high yield. In particular, when dichloroglyoxime is produced 
from glyoxal in an organic solvent solution in a start-to 
?nish production line, since the explosive intermediate 
glyoxime and dichloroglyoxime are present in the form of 
solutions, production can be conducted safely, is advanta~ 
geous because the reaction solvent is also used as the ?nal 
solvent, and the production does not emit large amounts of 
waste liquid, thereby'achieving a high yield by a simple 
process. 
We claim: 
1. A method for producing an organic solvent solution of 

dichloroglyoxime, said method comprising 
simultaneously charging an organic solvent solution of 

glyoxime and a chlorinating agent into a reaction vessel 
to react at a temperature of —30° C. to +30° C., 

wherein said organic solvent solution of glyoxime and 
said chlorinating agent are fed to said reaction vessel 
such that 2 moles or more of said chlorinating agent are 
supplied to each mole of glyoxime, 

wherein said chlorinating agent is chlorine or sulfuryl 
chloride. 

2. The method of claim 1, wherein the molar ratio of 
glyoxime to said chlorinating agent is 1:2 to 1:4. 

3. The method of claim 1, wherein said organic solvent 
40 solution of glyoxime is produced by the method comprising 

reacting an aqueous glyoxal solution with an inorganic 
acid salt of hydroxylamine and an aqueous alkali 
solution to form a reaction mixture; 

mixing an organic solvent with said reaction mixture, said 
organic solvent having a higher boiling point than 
water and/or forming an azeotrope with water; 

removing water from said mixture by distillation or 
azeotropic distillation; and 

removing precipitated salts from said mixture by ?ltra~ 
tron. 

4. The method of claim 3, wherein said inorganic acid salt 
of hydroxylamine is hydroxylamine hydrochloride or 
hydroxylamine sulfate. 

5. The method of claim 1, wherein said organic solvent 
solution of glyoxime is produced by the method comprising 

reacting an aqueous glyoxal solution with a free hydroxyl 
amine in an acid medium to form a reaction mixture; 

mixture an organic solvent with said reaction mixture, 
said organic solvent having a higher boiling point than 
water and/or forming an azeotrope with water; 

removing water from said mixture by distillation or 
azeotropic distillation. 

6. The method of claim 5, wherein said free hydroxy 
lamine is an aqueous solution of hydroxylamine, an ethanol 
solution of hydroxylamine, a propanol solution of hydroy 
lamine or a butanol solution of hydroxylamine. 
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7. The method of claim 1, wherein said organic solvent is 
selected from the group consisting of ethylene glycol-based 
solvents of the formula R0 —(CH2CH2O9; Rl wherein R 
and R1 are independently hydrogen, methyl, ethyl, propyl, 
butyl or CH3CO and n is an integer of l to 10; propylene 
glycol-based solvents of the formula R20 
—£CH(CH3)CH2O-),—n R3 wherein R2 and R3 are indepen 
dently hydrogen, methyl, ethyl, propyl, butyl or CH3CO and 
m is an integer of l to 10; alkanol-based solvents of the 

formula CZHZMOH wherein l is an integer of 2 to 18; 
amides; esters; and solvents making an azeotrope with 
water. 

8. The method of claim 7, wherein said ethylene glycol 
based solvents are selected from the group consisting of 
ethylene glycol, diethylene glycol, triethylene glycol, poly 
ethylene glycol, 2-methoxethanol, Z-ethoxyethanol, Z‘meth 
oxyethyl acetate, 2-ethoxyethyl acetate, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, dieth 
ylene glycol dimethyl ether, diethylene glycol diethyl ether, 
diethylene glycol monomethyl ether acetate, and diethylene 
glycol monoethyl ether acetate. 

9. The method of claim 7, wherein said propylene glycol 
based solvents are selected from the group consisting of 
propylene glycol, dipropylene glycol, tripropylene glycol, 
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polypropylene glycol, 2‘methoxypropanol, 2-ethoxypro 
panol, Z-methoxypropyl acetate, 2 ethoxypropyl acetate, 
dipropylene glycol monomethyl ether, dipropylene glycol 
monoethyl ether, dipropylene glycol monomethyl ether 
acetate, and dipropylene glycol monoethyl ether acetate. 

10. The method of claim 7, wherein said alkanol-based 
solvents are selected from the group consisting of ethanol, 
l-propanol, Z-propanol, l-butanol, Z-butanol, isobutanol, 
tert-butanol, pentanol, hexanol, heptanol, octanol, nonanol, 
decanol, and dodecanol. 

11. The method of claim 7, wherein the amide solvents are 
selected from the group consisting of N,N-dimethylforma 
mide and N,N-diemthylacetamide. 

12. The method of claim 7, wherein the ester solvents are 
selected from the group consisting of ethyl acetate, butyl 
acetate, methyl propionate, ethyl propionate, methyl 
butyrate, ethyl butyrate, and ethyl benzoate. 

13. The method of claim 7, wherein said solvents making 
an azeotrope with water are selected from the group con 
sisting of benzene, toluene, xylene, carbon tetrachloride, 
1,2-dichloro-ethane, cyclohexane, and anisole. 

14. The method of claim 7, wherein said organic solvent 
is diethylene glycol monomethyl ether or diethylene glycol 
monoethyl ether. 


