
23 February 2006 MICROBICIDAL AND ALGICIDAL COMPOSITION, MICROBICIDAL  AND
ALGICIDAL PROCESS FOR A WATER SYSTEM AND PROCESS  FOR PRODUCING A
MICROBICIDAL AND ALGICIDAL COMPOSITION BACKGROUND OF THE INVENTION  1.
Field of the Invention The present invention relates to a microbicidal and
algicidal  composition, a microbicidal and algicidal process for a water
system and a  process for producing a microbicidal and algicidal
composition. More particularly, the present invention relates to a
microbicidal and algicidal  composition, a microbicidal and algicidal
process for a water system and a  process for producing a microbicidal and
algicidal composition, which are  characterized in that decomposition of
effective components by the effect of  ultraviolet light and copper ion is
suppressed when the composition is left  standing, stored or used outdoors.
2. Description of Related Art Various troubles caused by microorganisms and
algae have been  taking place in many types of water system. For example,
bacteria such  as zooglea-form bacteria, filamentous bacteria, iron
bacteria, sulfur bacteria, nitration bacteria and sulfate reduction
bacteria, fungi such as  saprolegnia and penicillium and algae such as blue
algae, green algae and  diatoms grow in a cooling water. system of the open
circulation type.  Slime and sludge are formed by attachment and
accumulation of dirt in a  soft mud condition which is formed from a
mixture containing these  microorganisms as the main component, inorganic
substances such as soil 



23 February 2006 and sand and dusts. Slime and sludge cause not only a
decrease in the  heat efficiency and poor water flow but also local
corrosion of instruments  and piping. Occasionally, bacteria grown in the
water system directly  exhibit adverse effects on human health. For
example, legionnaires'  disease is caused by Legionella bacteria scattered
from cooling towers. In  a water system in the paper manufacturing, various
types of bacteria,  fungi and yeast grow and slime is formed. Slime causes
not only defects  in the product such as holes, spots and eyes to decrease
the quality of the  product but also break in the manufactured paper sheet
to decrease the  productivity. To prevent the troubles caused by
microorganisms and algae such as  those described above, it has heretofore
been conducted that a chlorine- based oxidizing agent such as a
hypochlorite is added to the water system.  It has been considered that, in
general, the growth of microorganisms and  algae can be suppressed when the
concentration of residual chlorine in  water is 5 mg Cllliter or higher.
However, decomposition of the chlorine- based oxidizing agent such as a
hypochlorite tends to be accelerated by  exposure to ultraviolet light.
When a microbicidal and algicidal agent is  placed into a plastic container
or the like and stored or left standing  outdoors, the chlorine-based
oxidizing agent as the effective component is  decomposed by exposure to
ultraviolet light. After the microbicidal and  algicidal agent is dissolved
into water, it is difficult in a cooling water  system of the open
circulation type that the cooling water is completely  shielded from light.
Moreover, when copper or a copper alloy is used for  the material of piping
and a heat exchanger in the water system and 



23 February 2006 copper ion is eluted into the water, decomposition of the
chlorine-based  oxidizing agent such as a hypochlorite is further
accelerated. It has been known that the effective chlorine component can be
stabilized by adding sulfamic acid or a salt thereof to a hypochlorite so
that  N-rnonochlorosulfarnic acid, N,N-dichlorosulfamic acid or salts
thereof are  formed. However, even when the stabilization is achieved by
the addition  of sulfamic acid or a salt thereof, a problem remains with
respect to the  stability of the agent when the tank of the agent is placed
outdoors and  exposed to ultraviolet light. Therefore, a microbicidal and
algicida l  composition and a microbicidal and algicidal process for a
water system in  which the loss in the effective components can be
suppressed even when  the composition is stored or used or the process is
conducted in the  environment exposed to ultraviolet light or in the
presence of copper ion  has been desired. SUMMARY OF THE INVENTION In one
embodiment, the present invention may provide a  microbicidal and algicidal
composition and a microbicidal and algicidal  process for a water system in
which decomposition of the effective  components by the effect of
ultraviolet light and copper ion can be  suppressed even when the
composition is left standing, stored or used  outdoors or the process is
conducted outdoors and a process for producing  the microbicidal and
algicidal composition. As the result of extensive studies by the present
inventors to achieve  the above object, it was found that the decomposition
of the chlorine-based  oxidizing agent could be suppressed by maintaining
pH of a microbicidal 



3 23 February 2006 and algicidal composition containing the chlorine-based
oxidizing agent  and sulfamic acid or a salt thereof at 13 or greater and
that the  decomposition of the chlorine-based oxidizing agent was more
effectively  suppressed when an azole compound was contained and the high
concentration of residual chlorine could be maintained. The present
invention has been completed based on the above knowledge. In one aspect of
the present invention, there is provided a microbicidal  and algicidal
composition which comprises a chlorine-based oxidizing  agent, an
azole-based compound, and sulfamic acid or a salt thereof and has  a pH of
13 or greater. In another aspect of the present invention, there is
provided a  microbicidal and algicidal process for a water system which
comprises  adding a chlorine-based oxidizing agent, an azole-based compound
and  sulfamic acid or a salt thereof to the water system. In a further
aspect of the present invention, there is provided a process  for producing
a microbicidal and algicidal composition which comprises  preparing an
aqueous solution comprising at least sulfamic acid or a salt  thereof, a pH
regulator, and an azole-based compound and, thereafter,  adding a
chlorine-based oxidizing agent to the prepared aqueous solution,  wherein
the microbicidal and algicidal composition is adjusted to have a  pH of 13
or greater. The present invention discloses: (1) A microbicidal and
algicidal composition which comprises chlorine- based oxidizing agent and
sulfamic acid or a salt thereof and has a pH of  



13 or greater; 4 23 February 2006 (2) A composition described in (1),
wherein the chlorine-based oxidizing  agent is sodium hypochlorite;  (3) A
composition described in any one of (1) and (2), wherein a content of
sulfamic acid or a salt thereof is in a range of 0.3 to 1.5 moles per 1
mole of  available chlorine in the chlorine-based oxidizing agent; (4) A
composition described in any one of (1), (2) and (3), wherein a  content of
the chlorine-based oxidizing agent is in a range of 3 to 12% by  weight
expressed as the content of available chlorine; (5) A microbicidal and
algicidal composition which comprises a chlorine- based oxidizing agent, an
azole-based compound and sulfamic acid or a salt  thereof; (6) A
composition described in (5), which has a pH of 13 or greater; (7) A
composition described in any one of (5) and (6), wherein the
chlorine-based oxidizing agent is sodium hypochlorite;  (8) A composition
described in any one of (5), (6). and (7), wherein the  azole-based
compound is benzotriazole or tolyltriazole; 23 February 2006 (9) A
composition described in any one of (5), (6), (7), and (8), wherein a
content of sulfamic acid or a salt thereof is in a range of 0.3 to 1.5
moles per  1 mole of available chlorine in the chlorine-based oxidizing
agent; (10) A composition described in any one of (5), (6), (7), (8) and
(9), wherein  a content of the azole-based compound is in a range of 0.05
to 3% by  weight; 



(11) A composition described in any one of (5), (6), (7), (8), (9) and
(10),  wherein a content of the chlorine-based oxidizing agent is in a
range of 3 to  12% by weight expressed as the content of available
chlorine; (12) A microbicidal and algicidal process for a water system
which  comprises adding a chlorine-based oxidizing agent, an azole-based
compound and sulfamic acid or a salt thereof to the water system; (13) A
process described in (12), wherein the chlorine-based oxidizing  agent is
sodium hypochlorite; (14) A process described in any one of (12) and (13),
wherein the azole- based compound is benzotriazole or tolyltriazole;  (15)
A process for producing a microbicidal and algicidal composition  which
comprises preparing an aqueous solution comprising at least sulfamic acid
or a salt thereof and a pH regulator and, thereafter, adding a
chlorine-based oxidizing agent to the prepared aqueous solution; (16) A
process described in (15), wherein the chlorine-based oxidizing  agent is
sodium hypochlorite;  (17) A process described in any one of (15) and (16),
wherein a content of  the chlorine-based oxidizing agent is in a range of 3
to 12% by weight  expressed as the content of available chlorine; (18) A
process described in any one of (15), (16) and (17), wherein a 5 23
February 2006 content of sulfamic acid or a salt thereof is in a range of
0.3 to 1.5 moles per  1 mole of available chlorine in the chlorine-based
oxidizing agent; (19) A process described in any one of (15), (16), (17)
and (18), wherein  the aqueous solution comprising at least sulfamic acid
or a salt thereof and  



a pH regulator further comprises an azole-based compound; and (20) A
process described in any one of (15), (16), (17), (18) and (19),  wherein a
content of the azole-based compound is in a range of 0.05 to 3%  by weight.
BRIEF DESCRIPTION OF THE DRAWINGS . Figure 1 shows a system diagram of a
circulating water system used  in Examples. The numbers in Figure 1 have
the following meanings: 1: Water tank  2: A pump 3: A flow meter  4: A
copper tube DESCRIPTION OF THE PREFERRED EMBODIMENTS The first embodiment
of the present invention relates to a  microbicidal and algicidal
composition which comprises chlorine-based  oxidizing agent and sulfamic
acid or a salt thereof and has a pH of 13 or  greater. The second
embodiment of the present invention relates to a  microbicidal and
algicidal composition which comprises a chlorine-based  oxidizing agent, an
azole-based compound and sulfamic acid or a salt  thereof. In the second
embodiment of the present invention, it is  preferable that the
microbicidal and algicidal composition has a pH of 13 or 6 23 February 2006
greater. The microbicidal and algicidal process for a water system of the
present invention comprises adding a chlorine-based oxidizing agent, an
azole-based compound and sulfamic acid or a salt thereof to a water system.
By using the composition of the present invention or in accordance with  



the process of the present invention, decomposition of the effective
components is suppressed even in the environment exposed to ultraviolet
light. Therefore, the high concentration of residual chlorine is
maintained and the microbicidal and algicidal effect is effectively
exhibited.  Formation of slime in a cooling water system or the like can be
prevented  and attached slime can be cleaved. The chlorine-based oxidizing
agent used in the present invention is  not particularly limited. Examples
of the chlorine-based oxidizing agent  include chlorine gas, chlorine
dioxide, hypochlorous acid and salts thereof,  chloric acid and salts
thereof, perchloric acid and salts thereof and  chlorinated isocyanuric
acid and salts thereof. Among these chlorine- based oxidizing agents,
hypochlorous acid and salts thereof are preferable.  Examples of the salt
of hypochlorous acid include sodium hypochlorite,   potassium hypochlorite,
calcium hypochlorite and barium hypochlorite.  In the composition of the
present invention, the content of the chlorine- based oxidizing agent is
not particularly limited. It is preferable that the  content of the
chlorine-based oxidizing agent is in the range of 3 to 12% by  weight
expressed as the content of available chlorine and more preferably  in the
range of 4. to 8% by weight expressed as the content of available chlorine.
The salt of sulfamic acid used in the present invention is not particularly
limited. Examples of the salt of sulfamic acid include sodium 23 February
2006 sulfamate, potassium sulfamate, calcium sulfamate, strontium
sulfamate,  barium sulfamate, iron sulfamate and zinc sulfamate. The
sulfamic acid  and the salt thereof may be used singly or in combination of
two or more. 



Hypochlorite ion and sulfamic acid react with each other as shown  in the
following equations and N-monochlorosulfamate ion or N,N- dichlorosulfam
ate ion is formed to stabilize the effective components of the
chlorine-based oxidizing agent. CIO- + H2NSO3H - HCINSO3- + H2O 2C1O- +
H2NSO3H + H} - CI2NSO3- + 2H20 In the composition of the present invention,
the content of sulfamic  acid or the salt thereof is not particularly
limited. It is preferable that the  content of sulfamic acid or the salt
thereof is in the range of 0.3 to 1.5  moles and more preferably in the
range of 1 to 1.5 moles per I mole of  available chlorine in the
chlorine-based oxidizing agent. In the first embodiment of the composition
of the present invention  which comprises the chlorine-based oxidizing
agent and sulfamic acid or a  salt thereof, the composition has a pH of 13
or greater and preferably 13.5  or greater. In the second embodiment of the
composition of the present invention which comprises the chlorine-based
oxidizing agent, an azole  compound and sulfamic acid or a salt thereof, it
is preferable that the  composition has a pH of 13 or greater and more
preferably 13.5 or greater.  When the composition has a pH smaller than 13,
the stabilizing effect of  the chlorine-based oxidizing agent decreases and
there is the possibility  that the rate of the decrease in the
concentration of residual chlorine  increases. The azole compound used in
the present invention is an aromatic 8 23 February 2006 sulfamate,
potassium sulfamate, calcium sulfamate, strontium sulfamate,  



barium sulfamate, iron sulfamate and zinc sulfamate. The sulfamic acid  and
the salt thereof may be used singly or in combination of two or more.
Hypochlorite ion and sulfamic acid react with each other as shown  in the
following equations and N-monochlorosulfamate ion or N,N- dichlorosulfamate
ion is formed to stabilize the effective components of the  chlorine-based
oxidizing agent. CIO- + H2NSO3H - HCINSO3- + H2O 2C1O- + H2NSO3H + H} -
CI2NSO3- + 2H20 In the composition of the present invention, the content of
sulfamic  acid or the salt thereof is not particularly limited. It is
preferable that the  content of sulfamic acid or the salt thereof is in the
range of 0.3 to 1.5  moles and more preferably in the range of 1 to 1.5
moles per I mole of  available chlorine in the chlorine-based oxidizing
agent. In the first embodiment of the composition of the present invention
which comprises the chlorine-based oxidizing agent and sulfamic acid or a
salt thereof, the composition has a pH of 13 or greater and preferably 13.5
or greater. In the second embodiment of the composition of the present
invention which comprises the chlorine-based oxidizing agent, an azole
compound and sulfamic acid or a salt thereof, it is preferable that the
composition has a pH of 13 or greater and more preferably 13.5 or greater.
When the composition has a pH smaller than 13, the stabilizing effect of
the chlorine-based oxidizing agent decreases and there is the possibility
that the rate of the decrease in the concentration of residual chlorine
increases. The azole compound used in the present invention is an aromatic
8 



23 February 2006 comprising the chlorine-based oxidizing agent, the azole
compound and  sulfamic acid or the salt thereof is prepared in advance and
the prepared  composition is added to the water system. By preparing the
composition  comprising the chlorine-based oxidizing agent, the azole
compound and  sulfamic acid or the salt thereof in advance, the loss in the
effective  components of the composition by decomposition can be prevented.
By using the composition of the present.invention or in accordance  with
the process of the present invention, the high concentration of  residual
chlorine can be maintained and the microbicidal and algicidal  effect can
be effectively exhibited to a water system even when the water  system is
in the environment exposed to ultraviolet light or copper or  copper alloys
are used for piping and heat exchangers in the water  systems. As the pH
regulator used in the present invention, conventional  alkali compounds can
be used and sodium hydroxide and potassium  hydroxide are preferable. In
the process for producing a microbicidal and algicidal composition  of the
present invention, the process for preparing an aqueous solution
comprising sulfamic acid or the salt thereof and the pH regulator is not
particularly limited. The azole compounds and/or other agents may be
present in combination. The order of addition of water and sulfamic acid
or the salt thereof is not particularly limited. In accordance with the
process for producing a microbicidal and  algicidal composition of the
present invention, the microbicidal and  algicidal composition of the
present invention can be produced safely  



without causing a decrease in the concentration of the effective 10 23
February 2006 components. To summarize the advantages of the present
invention,  decomposition of the effective components is prevented and the
high  concentration of residual chlorine is maintained due to the presence
of the  combination of the chlorine-based oxidizing agent and sulfamic acid
or a  salt thereof and the alkaline condition maintained at a pH of 13 or
greater.  By further adding the azole compound, a still higher
concentration of  residual chlorine is maintained and the microbicidal and
algicidal effect is  more effectively exhibited on water systems. In
accordance with the  process for producing a microbicidal and algicidal
composition of the  present invention, the microbicidal and algicidal
composition can be  produced safely without causing a decrease in the
concentration of residual  chlorine. EXAMPLES  The present invention will
be described more specifically with reference to examples in the following.
However, the present invention is  not limited to the examples. In Examples
and Comparative Examples, the concentration of  residual chlorine was
measured in accordance with the method of titration  with iodine described
in Japanese Industrial Standard K 0101 28.3. In Examples I to 13 and
Comparative Examples 1 to 5, the  microbicidal and algicidal compositions
were prepared by preparing a  mixed aqueous solution from water and
components excluding sodium  



hypochlorite, followed by adding an aqueous solution of sodium
hypochlorite to the prepared solution. 11 23 February 2006 In Examples 1 to
4 and Comparative Examples 1 to 3, the prepared  microbicidal and algicidal
compositions were each placed in a white  narrow-necked polyethylene bottle
having a capacity of 100 ml. The  bottles were left standing in a
thermostatted vessel kept at 40C or 60C in  the condition such that the
bottles were shielded from light from the  outside. The concentration of
residual chlorine in the composition was  measured after 0, 6, 14 and 20
days. Example 1 A microbicidal and algicidal composition was prepared from
12.4 g  of water, 15.6 g of a 48% aqueous solution of sodium hydroxide,
12.0 g of  sulfamic acid and 60.0 g of an aqueous solution of sodium
hypochlorite   containing 12% by weight of available chlorine. The prepared
microbicidal and algicidal composition had a pH of 13.4. The concentration
of residual chlorine in the microbicidal and  algicidal composition was:
7.2% by weight immediately after the  preparation, 7.0% by weight after 6
days, 6.9% by weight after 14 days and  6.8% by weight after 20 days when
the composition was left standing at  40C; and 7.2% by weight immediately
after the preparation, 6.2% by  weight after 6 days, 4.9% by weight after
14 days and 4.8% by weight after  20 days when the composition was left
standing at 60C. Example 2 A microbicidal and algicidal composition was
prepared in  



accordance with the same procedures as those conducted in Example 1 except.
that 8.7 g of water and 19.3 g of the 48% aqueous solution of sodium 12 23
February 2006 hydroxide were used. The prepared microbicidal and algicidal
composition had a pH of 13.8. The concentration of residual chlorine was
measured in accordance with the same method as that in Example 1. Example 3
A microbicidal and algicidal composition was prepared from 11.9 g  of
water, 15.6 g of a 48% aqueous solution of sodium hydroxide, 12.0 g of
sulfamic acid, 60.0 g of an aqueous solution of sodium hypochlorite
containing 12% by weight of available chlorine and 0.5 g of benzotriazole.
The prepared microbicidal and algicidal composition had a pH of 13.4.  The
concentration of residual chlorine was measured in accordance with  the
same method as that in Example 1. Example 4 A microbicidal and algicidal
composition was prepared in  accordance with the same procedures as those
conducted in Example 3  except that 8.2 g of water and 19.3 g of the 48%
aqueous solution of sodium  hydroxide were used. The prepared microbicidal
and algicidal  composition had a pH of 13.8. The concentration of residual
chlorine was  measured in accordance with the same method as that in
Example 1. Comparative Example 1 A microbicidal and algicidal composition
was prepared from 39.5 g  of water, 60.0 g of an aqueous solution of sodium
hypochlorite containing  12% by weight of available chlorine and 0.5 g of
benzotriazole. The  



prepared microbicidal and algicidal composition had a pH of 13.0. 13 23
February 2006 The concentration of residual chlorine in the microbicidal
and  algicidal composition was: 7.2% by weight immediately after the
preparation, 5.7% by weight. after 6 days, 4.4% by weight after 14 days and
4.2% by weight after 20 days when the composition was left standing at
40C; and 7.2% by weight immediately after the preparation, 3.7% by  weight
after 6 days, 2.4% by weight after 14 days and 2.4% by weight after  20
days when the composition was left standing at 60C. Comparative Example 2 A
microbicidal and algicidal composition was prepared from 16.9 g  of water,
10.6 g of a 48% by weight aqueous solution of sodium hydroxide,  12.0 g of
sulfamic acid, 60.0 g of an aqueous solution of sodium  hypochlorite
containing 12% by weight of available chlorine and 0.5 g of  benzotriazole.
The prepared microbicidal and algicidal composition had a  pH of 12.0. The
concentration of residual chlorine was measured in  accordance with the
same method as that in Example 1. Comparative Example 3 A microbicidal and
algicidal composition was prepared from 17.4 g  of water, 10.6 g of a 48%
by weight aqueous solution of sodium hydroxide,  12.0 g of sulfamic acid
and 60.0 g of an aqueous solution of sodium  hypochlorite containing 12% by
weight of available chlorine. The  prepared microbicidal and algicidal
composition had a pH of 12.0. The  concentration of residual chlorine was
measured in accordance with the  same method as that in Example 1. 



14 23 February 2006 The results in Examples 1 to 4 and Comparative Examples
1 to 3 are  shown in Table 1. 15 23 February 2006 Table 1 Example
Comparative Example Composition of components (g)  water 48% by wt. NaOH
sulfamic acid 12% by wt. NaC1O  (*)  benzotriazole pH Concentration of
residual  chlorine (% by weight) left standing at 40C  for 0 days for 6
days  for 14 days  for 20 days left standing at 60C  for 0 days for 6 days



for 14 days  for 20 days 1234 123 12.48.711.98.239.516.917.4
15.619.315.619.3-10.610.6 12.012.012.012.0-12.012.0
60.060.060.060.060.060.060.0 --0.50.50.50.5- 13.413.813.413.813.012.012.0
7.27.27.27.27.27.27.2 7.07.17.07.15.72.12.1 6.97.06.87.04.41.11.1
6.86.76.86.74.200 7.27.27.27.27.27.27.2 6.26.96.26.93.70.50.5
4.96.24.96.12.400 4.86.24.86.12.400 * An aqueous solution of sodium
hypochlorite containing 12% by weight of available chlorine was used. As
shown in Table 1, the microbicidal and algicidal composition of
Comparative Example 1 which contained benzotriazole but did not contain
sulfamic acid and had a pH of 13.0 showed rapid decomposition of sodium
hypochlorite and a rapid decrease in the concentration of residual
chlorine. 16 23 February 2006 



The microbicidal and algicidal compositions of Comparative  Examples 2 and
3 which contained sulfamic acid but had a pH of 12.0  showed rapid
decomposition of sodium hypochlorite and rapid decreases in  the
concentration of residual chlorine independently of the presence or the
absence of benzotriazole. The microbicidal and algicidal compositions of
Examples 1 and 3 which contained the aqueous solution of sodium hydroxide
in increased  amounts and had a pH of 13.4 and the microbicidal and
algicidal  compositions of Examples 2 and 4 which contained the aqueous
solution of  sodium hydroxide in increased amounts and had a pH of 13.8
showed small  decreases in the concentration of residual chlorine
independently of the  presence or the absence of benzotriazole. It was
shown that the  decomposition of sodium hypochlorite was effectively
suppressed by using  sodium hypochlorite and sulfamic acid in combination
and adjusting pH at  13 or greater. In particular, stability at a high
temperature was improved  by increasing the amount of sodium hydroxide. In
Examples 5 to 9 and Comparative Examples 4 and 5, the  prepared
microbicidal and algicidal compositions were each placed in a  white
narrow-necked polyethylene bottle having a capacity of 100 ml. The seven
bottles arranged in a row were left standing outdoors at a place  exposed
to the sunlight in Atsugi City from April 10 to 30. The  concentration of
residual chlorine in the compositions was measured after  0, 6, 14 and 20
days. Example 5 A microbicidal and algicidal composition was prepared from
12.4 g 17 



23 February 2006 of water, 15.6 g of a 48% aqueous solution of sodium
hydroxide, 12.0 g of  sulfamic acid and 60.0 g of an aqueous solution of
sodium hypochlorite  containing 12% by weight of available chlorine. The
prepared  microbicidal and algicidal composition had a pH of 13.4. The
concentration of residual chlorine in the microbicidal and  algicidal
composition was: 7.2% by weight immediately after the  preparation, 6.1% by
weight after 6 days, 4.0% by weight after 14 days and  3.0% by weight after
20 days. Example 6 A microbicidal and algicidal composition was prepared
from 12.4 g  of water, 15.6 g of a 48% aqueous solution of sodium
hydroxide, 12.0 g of  sulfamic acid, 60.0 g of an aqueous solution of
sodium hypochlorite  containing 12% by weight of available chlorine and 0.2
g of benzotriazole.  The prepared microbicidal and algicidal composition
had a pH of 13.4. The concentration of residual chlorine in the
microbicidal and  algicidal composition was: 7.2% by weight immediately
after the  preparation, 6.4% by weight after 6 days, 5.2% by weight after
14 days and  4.4% by weight after 20 days. Example 7 A microbicidal and
algicidal composition was prepared and pH and  the concentration of
residual chlorine were measured in accordance with  the same procedures as
those conducted in Example 6 except that 0.5 g of  benzotriazole was used.
18 23 February 2006 



Example 8 A microbicidal and algicidal composition was prepared and pH and
the concentration of residual chlorine were measured in accordance with
the same procedures as those conducted in Example 6 except that 1.0 g of
benzotriazole was used. Example 9 A microbicidal and algicidal composition
was prepared and pH and  the concentration of residual chlorine were
measured in accordance with  the same procedures as those conducted in
Example 6 except that 0.5 g of  tolyltriazole was used in place of
benzotriazole. Comparative Example 4 A microbicidal and algicidal
composition was prepared from 24.4 g  of water, 15.6 g of a 48% aqueous
solution of sodium hydroxide and 60.0 g  of an aqueous solution of sodium
hypochlorite containing 12% by weight of  available chlorine. The prepared
microbicidal and algicidal composition  had a pH of 14.0. The concentration
of residual chlorine in the microbicidal and  algicidal composition was:
7.2% by weight immediately after the  preparation, 5.7% by weight after 6
days, 3.9% by weight after 14 days and  2.8% by weight after 20 days.
Comparative Example 5 A microbicidal and algicidal composition was prepared
and pH and  the concentration of residual chlorine were measured in
accordance with 19 23 February 2006 the same procedures as those conducted
in Comparative Example 4 except  



that 2.0 g of benzotriazole was used. The results of Examples 5 to 9 and
Comparative Examples 4 and 5 are shown in Table 2. Table 2 Example
Comparative Example Composition of components (g)  water 48% by wt. NaOH
sulfamic acid 12% by wt. NaC1O (*)  benzotriazole  tolyltriazole  pH
Concentration of residual  chlorine (% by weight) after 0 days  after 6
days  after 14 days  after 20 days 56789 45 12.412.412.412.412.424.424.4
15.615.615.615.615.615.615.6 12.012.012.0,12.012.0--
60.060.060.060.060.060.060.0 



-0.20.51.0--2.0 ---0.5-- 13.413.813.413.413.414.014.0 7.27.27.27.27.27.27.2
6.16.46.97.06.85.75.3 4.05.26.16.36.43.92.7 3.04.45.75.96.22.81.1 * An
aqueous solution of sodium hypochlorite containing 12% by weight of
available chlorine was used. As shown in Table 2, in Examples 5 to 8 in
which sulfamic acid or a  combination of sulfamic acid and benzotriazole
was used, the high 20 23 February 2006 concentration of residual chlorine
was maintained after passage of time  and decomposition of the effective
components was suppressed. Since the  greater the amount of benzotriazole,
the higher the concentration of  residual chlorine, it was shown that
benzotriazole contributed to  suppressing decomposition of the effective
components. In Example 9 in  which sulfamic acid and tolyltriazole were
used, the high concentration of  residual chlorine was maintained after
passage of time and decomposition  of the effective components was
suppressed. In contrast, in Comparative Example 4 in which none of azole
compounds and sulfamic acid was used, the concentration of residual
chlorine after passage of time was lower than that in Examples and the
effect of suppressing decomposition of the effective components was not
exhibited. In Comparative Example 5 in which benzotriazole alone was  



used, the concentration of residual chlorine was lower than that in
Comparative Example 4 and the effect of accelerating decomposition of the
effective components was exhibited when benzotriazole alone was used.
Although sulfamic acid exhibited only small effect of suppressing
decomposition of the effective components in the single use and the azole
compound exhibited the effect of accelerating decomposition of the
effective  components in the single use, the specific synergistic effect
could be  exhibited when these components were used in combination. Thus,
decomposition of the effective components could be effectively suppressed
and the high concentration of residual chlorine could be maintained. In
Examples 10 to 13, a circulating water system shown in Figure 1  which was
equipped with a water tank 1, a pump 2, a flow meter 3 and a  copper tube 4
was used. The amount of retained water in this water .21 23 February 2006
system was 15 liters. The copper tube had a length of 1,350 mm and an
inner diameter of 19 mm. In this water system, city water of Atsugi city
was used as the test water. A prepared microbicidal and algicidal
composition was added in an amount of 3.0 g and water was circulated at a
flow rate of 10 liters/minute at a temperature of 30C. The concentration
of residual chlorine in the water was measured after 24 hours and 72
hours. Example 10 A microbicidal and algicidal composition was prepared
from 12.4 g  of water, 15.6 g of a 48% aqueous solution of sodium
hydroxide, 12.0 g of  sulfamic acid and 60.0 g of an aqueous solution of
sodium hypochlorite   



containing 12% by weight of available chlorine. The prepared  microbicidal
and algicidal composition had a pH of 13.4. The concentration of residual
chlorine in the circulating water to  which this microbicidal and algicidal
composition was added was: 13.0  mg/liter after 24 hours and 10.5 mg/liter
after 72 hours and 72.9% of the  concentration of residual chlorine
remained after 72 hours. Example 11 A microbicidal and algicidal
composition was prepared from 12.15 g  of water, 15.6 g of a 48% aqueous
solution of sodium hydroxide, 12.0 g of  sulfamic acid, 60.0 g of an
aqueous solution of sodium hypochlorite  containing 12% by weight of
available chlorine and 0.25 g of benzotriazole.  The prepared microbicidal
and algicidal composition had a pH of 13.4. The concentration of residual
chlorine in the circulating water to 22 23 February 2006 which this
microbicidal and algicidal composition was added was: 13.5  mg/liter after
24 hours and 13.0 mg/liter after 72 hours and 90.3% of the  concentration
of residual chlorine remained after 72 hours. Example 12 A microbicidal and
algicidal composition was prepared, pH of the  prepared composition was
measured, the prepared composition was added  to the circulating water
system and the concentration of residual chlorine  in the water was
measured in accordance with the same procedures as  those conducted in
Example 11 except that 11.9 g of water and 0.5 g of  benzotriazole were
used. Example 13 



A microbicidal and algicidal composition was prepared, pH of the  prepared
composition was measured, the prepared composition was added  to the
circulating water system and the concentration of residual chlorine  in the
water was measured in accordance with the same procedures as  those
conducted in Example 11 except that 11.4 g of water and 1.0 g of
benzotriazole were used. The results of Examples 10 to 13 are shown in
Table 3. 23 23 February 2006 Example Composition of components (g)  water
48% by wt_ NaOH   sulfamic acid 12% by wt. N$CIO  (*)  benzotriazole pH
Table 3 10. 111213 12.412.1511.9.11.4 15.615.615.615.6 12.012.012.012-0
60.060.060.060-0 -0.250.51-0 13.413.413.413.4 Microbicidal and algicidal 



200200200200 composition (mg/liter) Benzotriazole (mg/liter)
Concentration of residual 0.51.02.0 chlorine (mg/liter)  after 24
hours13.013.514.414.4 after 72 hours10.513.014.414.4 Concentration of
residual 72.990.3100100 chlorine remaining after 72 hours NO * An aqueous
solution of sodium hypochlorite containing 12% by weight of  available
chlorine was used. As shown in Table 3, in Examples 12 and 13 in which the
microbicidal and algicidal compositions containing benzotriazole were used,
the concentration of residual chlorine was higher after passage of time and
decomposition of the effective components were more suppressed in
comparison with the result in. Example 10 in which the rnicrobicida and
algicidal composition not containing benzotriazole was used. When the
concentration of benzotriazole in the circulating water was 1.0 mg/liter or
24 23 February 2006 higher, the concentration of residual chlorine did not
decrease at all after 72 hours. 



Example 14 Water in an amount of 6.7 g, 19.3 g of a 48% by weight aqueous
solution of sodium hydroxide, 2.0 g of benzotriazole and 12.0 g of sulfamic
acid were weighed and placed into a 200 ml glass beaker successively in
this order. After the above components were dissolved under stirring,  60.0
g of an aqueous solution of sodium hypochlorite  containing 12% by  weight
of available chlorine was added under stirring and a microbicidal  and
algicidal composition was prepared after stirring. The preparation of the
microbicidal and algicidal composition could  be conducted without bumping
although some bubbling was observed.  The concentration of residual
chlorine in the obtained microbicidal and  algicidal composition was 7.2%
by weight. Comparative Example 6 Water in an amount of 6.7 g, 19.3 g of a
48% by weight aqueous  solution of sodium hydroxide, 2.0 g of benzotriazole
and 12.0 g of sulfamic acid were weighed and placed into a 200 ml glass
beaker successively in  this order. After the above components were
dissolved under stirring, the prepared solution was added in small portions
under stirring into a 200 ml  glass beaker into which 60.0 g of an aqueous
solution of sodium  hypochlorite containing 12% by weight of available
chlorine was weighed  .and placed in advance. During the addition and
mixing, bubbles began to  be formed and eventually bumping took place.
Thus, the generation of 25 23 February 2006 chlorine gas was observed. 26 



23 February 2006 CLAIMS 1. A microbicidal and algicidal composition which
comprises a chlorine- based oxidizing agent, an azole-based compound, and
sulfamic acid or a salt  thereof and has a pH of 13 or greater. 2. A
composition according to Claim 1, wherein the chlorine-based  oxidizing
agent is sodium hypochlorite.  3. A composition according to any one of
Claims 1 and 2, wherein the  azole-based compound is benzotriazole or
tolyltriazole. 4. A composition according to any one of Claims 1, 2 and 3,
wherein a  content of sulfamic acid or a salt thereof is in a range of 0.3
to 1.5 moles per  1 mole of available chlorine in the chlorine-based
oxidizing agent. 5. A composition according to any one of Claims 1 to 4,
wherein a content  of the azole-based compound is in a range of 0.05 to 3%
by weight. 6. A composition according to any one of Claims 1 to 5, wherein
a  content of the chlorine-based oxidizing agent is in a range of 3 to 12%
by  weight expressed as the content of available chlorine. 7. A
microbicidal and algicidal process for a water system which  comprises
adding a chlorine-based oxidizing agent, an azole-based  compound and
sulfamic acid or a salt thereof to the water system. 8. A process according
to Claim 7, wherein the chlorine-based oxidizing  agent is sodium
hypochlorite. 9. A process according to any one of Claims 7 and 8, wherein
the azole- based compound is benzotriazole or tolyltriazole. 10. A process
for producing a microbicidal and algicidal composition  which comprises
preparing an aqueous solution comprising at least sulfamic  



acid or a salt thereof, a pH regulator, and an azole-based compound and, 27
23 February 2006 thereafter, adding a chlorine-based oxidizing agent to the
prepared aqueous  solution, wherein the microbicidal and algicidal
composition is adjusted to  have a pH of 13 or greater. 11. A process
according to Claim 10, wherein the chlorine-based oxidizing  agent is
sodium hypochlorite.  12. A process according to any one of Claims 10 and
11, wherein a  content of the chlorine-based oxidizing agent is in a range
of 3 to 12% by  weight expressed as the content of available chlorine. 13.
A process according to any one of Claims 10,11 and 12, wherein a  content
of sulfamic acid or a salt thereof is in a range of 0.3 to 1.5 moles per  1
mole of available chlorine in the chlorine-based oxidizing agent. 14. A
process according to any one of Claims 10 to 13, wherein a content  of the
azole-based compound is in a range of 0.05 to 3% by weight. 28  ABSTRACT
MICROBICIDAL AND ALGICIDAL COMPOSITION, MICROBICIDAL AND  ALGICIDAL PROCESS
FOR A WATER SYSTEM AND PROCESS FOR  PRODUCING A MICROBICIDAL AND ALGICIDAL
COMPOSITION A microbicidal and algicidal composition which comprises
chlorine- based oxidizing agent and sulfamic acid or a salt thereof and has
a pH of  13 or greater; a microbicidal and algicidal composition which
comprises a  chlorine-based oxidizing agent, an azole-based compound and
sulfamic  



acid or a salt thereof; a microbicidal and algicidal process for a water
system which comprises adding a chlorine -based oxidizing agent, an azole-
based compound and sulfamic acid or a salt thereof to the water system;
and a process for producing a microbicidal and algicidal composition which
comprises preparing an aqueous solution comprising at least sulfamic acid
or a salt thereof and a pH regulator and, thereafter, adding a chlorine-
based oxidizing agent to the prepared aqueous solution. Decomposition of
effective components by the effect of ultraviolet light or copper ion is
suppressed when the composition is left standing, stored or used outdoors.


