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This  invention  relates  to  a  novel  antimicrobial  composition  which  contains  an  isothiazolone  complex  or 
isothiazolone  derivative  complex  of  general  formula  (I)  and  3,3,4,4-tetrachlorotetrahydrothiophene  l,l- 
dioxide  (hereinafter  sometimes  referred  to  as  "compound  (II)")  and  in  which  synergism  between  both  the 
active  ingredients  is  made  the  best  of.  This  antimicrobial  composition  is  suited  particularly  for  use  in  in- 
dustrial  water  systems  in  pulp  and  paper  manufacture. 

In  wastewater  from  the  papermaking  process  in  the  field  of  paper  and  pulp  industry  and  in  various  wa- 
ter  systems  in  various  fields  of  industry,  such  as  in  circulating  cooling  water,  and  further  in  water- 
based  paints,  sizing  liquids  for  paper,  latices,  printing  pastes,  leathers  and  like  products  manufactured 
by  using  industrial  water,  harmful  microorganisms  can  grow  with  ease  to  cause  decrease  in  productivity 
and/or  quality  of  products.  In  water  systems  in  the  paper  and  pulp  industry,  in  particular,  the  growth  and 
proliferation  of  bacteria,  filamentous  microorganisms  and  yeasts  lead  to  the  formation  of  slime.  In  water- 
courses  in  which  the  pulp  slurry  flows,  in  particular  at  places  having  a  rough  wall  surface  which  comes 
into  contact  with  the  slurry  and  at  places  where  the  pulp  slurry  decreases  in  flow  rate  and  becomes  stag- 
nant,  for  example  in  the  chest,  flow  box  and  transportation  pipe,  slime  formation  and  adherence  take 
place.  This  slime  often  detaches  and  causes  paper  breakage  and/or  contamination  of  paper  and  pulp 
products.  The  growth  of  microorganisms  in  slime  also  causes  various  other  troubles. 

Where  the  papermaking  machines  are  high-speed  ones,  these  troubles  present  very  serious  prob- 
lems,  provoking  marked  decrease  in  productivity  and  significant  economic  losses. 

Also  in  circulating  cooling  water  systems  for  metal  cutting  oils,  microorganisms  can  grow  and  prolifer- 
ate  to  thereby  affect  the  cooling  power  and/or  emulsifiability  of  the  cutting  oils  adversely  or  cause  phe- 
nomena  unfavorable  from  the  public  health  viewpoint  through  bad  odor  emission  and/or  impairment  of  the 
working  environment.  Troubles  caused  by  the  growth  of  harmful  microorganisms  are  also  encountered  in 
industrial  products  such  as  water-based  paints,  sizing  liquids  for  paper,  polymer  latices,  pulp  for  paper- 
making,  pastes,  leathers,  and  metal  cutting  oils. 

Those  agents  which  have  been  so  far  in  use  for  the  inhibition  or  prevention  of  growth  of  harmful  mi- 
croorganisms  in  the  above-mentioned  water  systems  or  in  the  above-mentioned  industrial  products  in- 
clude,  among  others,  organometallic  compounds,  organochlorine  compounds,  organosulfur  compounds 
and  quaternary  ammonium  compounds.  These  compounds,  however,  are  toxic  to  humans,  have  unpleas- 
ant  or  offensive  odor  and,  furthermore,  may  cause  unfavorable  phenomena  such  as  foaming.  In  addi- 
tion,  water  systems  containing  these  agents,  when  discharged  into  ordinary  rivers  or  watercourses  or 
into  the  sea,  may  adversely  affect  aquatic  animals  and  thus  pose  problems  from  the  environmental  pro- 
tection  viewpoint. 

The  present  inventors  conducted  intensive  investigations  in  an  attempt  to  eliminate  the  above-men- 
tioned  drawbacks  and,  as  a  result,  have  now  completed  the  present  invention. 

Thus,  this  invention  provides  an  antimicrobial  composition  specified  below: 
An  antimicrobial  composition  which  contains,  as  combined  active  ingredients,  an  isothiazolone  complex 

and  or  isothiazolone  derivative  complex  of  the  general  formula 
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wherein  R1  is  a  hydrogen  atom  or  a  substituted  or  unsubstituted  monovalent  hydrocarbyl  group,  R2  and 
R3  are  each  independently  a  hydrogen  atom  or  a  halogen  atom,  M  is  a  metal  or  ammonium  cation,  X  is  a 
complex-forming  anion,  a  is  I  or  2  and  b  is  an  integer  which  is  such  that  the  anion  X  satisfies  the  valence 
of  the  cation  M,  and  3,3,4,4-tetrachlorotetrahydrothiophene  l,l-dioxide. 

Some  of  the  complexes  of  general  formula  (I)  are  the  complexes  described  in  United  States  Patent  No. 
4I50026  whereas  the  compound  (II)  is  also  a  bactericide  described  in  United  States  Patent  No. 
2,957,887.  The  complexes  of  general  formula  (I)  and  the  compound  (II)  can  be  produced  in  a  manner  anal- 
ogous  to  the  known  method. 

These  bactericides  separately  are  still  unsatisfactory  as  antimicrobial  agents,  for  example  in  that  they 
are  effective  against  only  limited  kinds  of  microorganism,  hence  they  produce  insufficient  bactericidal 
effect,  and  that  they  fail  to  retain  their  effect  for  a  prolonged  period  of  time. 

The  antimicrobial  composition  according  to  the  invention  can  produce  a  very  high  antimicrobial  effect 
which  could  have  never  been  expected  from  the  experience  with  each  individual  constituent  active  ingre- 
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dient.  Furthermore,  it  has  a  broad  range  of  applications  against  harmful  microorganisms,  namely  filamen- 
tous  bacteria,  other  bacteria,  yeasts,  fungi,  and  so  forth,  irrespective  of  species  thereof. 

As  for  the  complexes  of  the  general  formula  (I),  metal  cations  represented  by  M  and  complex-forming 
anions  represented  by  X  include  respectively  the  corresponding  metal  cations  and  anions  described  in 

5  the  above-mentioned  U.S.P.  No.  4I50026,  namely  metal  cations  such  as  barium,  cadmium,  calcium,  chro- 
mium,  cobalt,  copper,  iron,  lead,  lithium,  manganese,  merculy,  nickel,  sodium,  silver  stronium,  tin,  zinc  or 
the  like  and  anions  such  as  chloride,  bromide,  iodide,  sulfate,  nitrate,  acetate,  perchlorate,  bisulfate,  bi- 
carbonate,  oxalate,  maleate,  p-toluene-sulfonate,  carbonate,  phosphate,  and  the  like.  As  more  pre- 
ferred  examples  of  M,  there  are  mentioned  catio  s  of  metals  of  valence  of  2. 

10  As  the  complex  of  general  formula  (I)  which  is  to  be  used  in  accordance  with  the  invention,  there  may 
be  included,  for  example,  compounds  wherein  Ri  is  a  Cmo  alkyl  group,  R2  and  R3  are  each  independently 
a  hydrogen  atom  or  a  halogen  atom  and  M  is  zinc,  calcium,  copper  or  magnesium,  and  X  is  a  mineral  acid 
anion  such  as  chloride,  bromide,  nitrate  or  sulfate.  Preferably,  there  may  be  mentioned,  for  example,  5- 
chloro-2-methyl-3-isothiazolone-magnesium  nitrate,  2-methyl-3-isothiazolone-magnesium  nitrate,  and  2- 

15  octyl-5-chloro-3-isothiazolone-caicium  chloride  and  2-octyl-4-chloro-3-isothiazolone-calcium  chloride. 
Such  compounds  of  general  formula  (I)  may  be  used  either  singly  or  in  admixture  of  two  or  more  of 

them.  The  compound  of  general  formula  (I)  and  the  compound  (II)  are  used  generally  in  a  weight  ratio  of 
l/IO  to  I0/I,  preferably  I/5  to  5/I. 

A  satisfactory  effect  as  seen  from  the  practical  viewpoint  can  be  achieved  in  the  above  ratio. 
20  Basically,  the  antimicrobial  composition  according  to  the  invention  is  prepared  by  admixing  the  above- 

mentioned  two  ingredients  to  a  homogeneous  composition.  Generally,  however,  the  composition  is  submit- 
ted  to  use  in  the  form  of  a  solution  in  solvents  or  an  emulsion  or  dispersion,  for  instance. 

As  the  solvent  usable  in  that  occasion,  there  may  be  mentioned  alcohol  type  solvents  (e.g.  methyl  alco- 
hol,  ethyl  alcohol,  ethylene  glycol,  diethylene  glycol),  ketone  type  solvents,(e.g.  acetone,  methylethyl  ke- 

25  tone),  ether  type  solvents  (e.g.  dioxane,  tetrahydrofuran)  and  hydrocarbon  type  solvents  (e.g.  ben- 
zene,  toluene),  among  others.  The  antimicrobial  composition  according  to  the  present  invention  may  also 
be  used  in  a  carrier-borne  form.  The  liquid  carriers  include,  for  example,  the  above-mentioned  alcohols, 
ketones  and  hydrocarbons.  As  the  solid  carrier,  for  example,  there  may  be  mentioned  clays  (e.g.  Kaolin, 
bentnite),  talcs  and  silicas  (e.g.  diatomaceous  soil).  Thus  the  mode  of  application  is  not  critical  but  vari- 

30  ous  modes  of  application  can  be  employed.  The  solvents  and  carriers  may  be  conventional. 
While  the  dose  of  the  antimicrobial  composition  may  vary  depending  on  the  concentration  of  the  micro- 

organisms,  the  composition  is  used  generally  in  a  dose  of  0.0I  to  I00  ppm  based  on  the  amount  of  the  com- 
position  in  the  case  of  water  systems  in  the  field  of  paper  and  pulp  industry  and  the  like,  and  I  to  500  ppm 
based  on  the  amount  of  the  composition  in  the  fields  of  water-based  paints,  pastes,  leathers  and  the  like. 

35  The  antimicrobial  composition  according  to  the  invention  may  justifiably  contain  conventional  additives 
or  auxiliaries,  such  as  stabilizers  (e.g.  magnesium  nitrate,  magnesium  chloride,  calcium  chloride,  sodium 
alginate)  and  surfactants  (e.g.  alkyl  sulfates,  polyethyleneglycol  alkyl  ethers,),  so  long  as  they  do  not 
lead  to  failure  to  achieve  the  objects  of  the  invention.  While  the  amount  of  such  additives  and  auxiliaries 
to  be  incorporated  may  vary  depending  on  the  amount  of  active  ingredients  (I)  and  (II)  to  be  used,  the  ad- 

40  ditives  and  auxiliaries  are  preferably  incorporated  in  a  0.5  to  10  weight  percent  based  on  the  composition. 
There  will  be  mentioned  Examples  and  Comparative  Examples  below.  The  examples  are  intended  to  illus- 

trate  this  invention  in  further  detail  and  should  by  no  means  be  construed  as  limiting  the  scope  of  the 
present  invention. 

Antimicrobial  compositions  were  prepared  according  to  the  following  formulations.  In  the  examples, 
45  "part(s)"  invariably  means  "part(s)"  by  weight". 

Example  I 

Compound  (II)  10  parts 
50  3:l  (by  weight)  Mixture  of  5-chIoro-2-methyl-3-isothiazolone-magnesium  nitrate  and  2-methyl-3-isothia- 

zolone-magnesium  nitrate  10  parts 
Diethylene  glycol  78  parts 
Sorpol  900A  (Toho  Chemical)  2  parts 

The  above-mentioned  ingredients  were  admixed  in  the  specified  amount  homogeneously  to  give  a  com- 
55  position. 

Example  2 

An  antimicrobial  composition  was  prepared  from  the  ingredients  given  below  in  the  same  manner  as  in 
60  Example  I. 

Compound  (II)  10  parts 
5-Chloro-2-octyl-3-isothiazolone-calcium  (II)  chloride  10  parts 
Diethylene  glycol  78  parts 
Sorpol  900A  2  parts, 
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Comparative  Example  I 

10 

15 

An  antimicrobial  composition  was  prepared  from  the  ingredients  given  below  in  the  same  manner  as  in 
Example  I. 
Compound  (II)  20  parts 
Diethylene  glycol  78  parts 
Sorpol  900A  2  parts, 

Comparative  Example  2 

An  antimicrobial  composition  was  prepared  from  the  ingredients  given  below  in  the  same  manner  as  in 
Example  I. 
3:l  (by  weight)  Mixture  of  5-chloro-2-methyl-3-isothiazoIone-magnesium  (II)  nitrate  and  2-methyl-3-iso- 
thiazolone-magnesium  (II)  nitrate  20  parts 
Diethylene  glycol  80  parts 
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Comparative  Example  3 

An  antimicrobial  composition  was  prepared  from  the  ingredients  given  below  in  the  same  manner  as  in 
Example  I. 
5-Chloro-2-octyl-3-isothiazolone-calcium  (II)  chloride  20  parts 
Diethylene  glycol  78  parts 
Sorpol  900A  2  parts 

The  antimicrobial  compositions  prepared  in  the  above  Examples  I  to  2  and  Comparative  Examples  I  to  3 
were  tested  for  their  effects  in  slime  control  and  preservation. 

Test  Example  I 

Inhibition  of  microbial  growth  and  control  of  slime  formation  in  the  papermaking  process. 

In  the  papermaking  process  in  a  certain  paper  mill,  the  antimicrobial  compositions  prepared  in  the 
above  Examples  I  to  2  and  comparative  Examples  I  to  3  were  separately  added  to  a  white  water  pit  three 
times  a  day,  each  time  for  2  hours,  to  a  concentration  in  water  of  20  ppm  based  on  the  amount  of  the  com- 
position.  After  7  days  of  such  addition,  the  number  of  the  microorganisms  in  white  water  was  counted. 

For  the  counting,  a  white  water  sample  taken  was  diluted  with  sterile  water,  a  known  amount  of  the  dilu- 
tion  was  placed  in  a  dish,  a  Waksman  agar  medium  solution  was  poured  into  the  dish,  and  the  mixture  was 
homogenized  and  then  allowed  to  solidify  in  a  plate  form.  After  2  days  of  cultivation  in  an  incubator 
(32°C),  the  microbial  colonies  formed  were  counted  using  a  colony  counter.  The  frequency  of  paper 
breakage  during  papermaking  process  was  also  recorded  for  further  confirmation  of  the  bactericidal  ef- 
fect.  The  results  of  these  tests  are  shown  below  in  Table  I. 

Table  1 

45 

50 

55 

60 

Microbial  count  Frequency 
in  white  water  paper  breakage 
(cells/ml)  (times) 

Example  1 
Example  2 
Comparative 
Example  1 
Comparative 
Example  2 
Comparative 
Example  3 
No  addition  of 
bactericide 

-slO2 
<102 
2.1  x104 

3.4X104 

6.8X103 

>108 

0 
0 
7 

5 

6 

15 

The  data  given  in  Table  I  indicate  that  the  antimicrobial  compositions  according  to  the  invention 
(Examples  I  to  2)  have  an  excellent  microbial  growth  inhibiting  activity. 

65 
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Test  Example  2 

Inhibition  of  microbial  growth  in  sizing  composition  for  papermaking 

To  a  starch-based  sizing  liquid  having  a  pH  of  I0.0,  there  were  added  a  bouillon  liquid  medium  and  a 
preliminarily  rotten  sizing  liquid.  The  mixture  was  stirred  and  each  of  the  antimicrobial  compositions  pre- 
pared  in  the  above  Examples  and  Comparative  Examples  was  added  respectively  to  a  concentration  of 
300  ppm  based  on  the  amount  of  the  composition. 

After  5  days'  maintenance  of  the  mixture  in  an  incubator  at  32°C,  the  viable  count  in  each  sizing  liquid 
was  conducted.  The  results  thus  obtained  are  shown  below  in  Table  2. 

Table  2 

Example  1 
Example  2 
Comparative  Example  1 
Comparative  Example  2 
Comparative  Example  3 
No  addition  of  bactericide 

Viable  microbe  cell 
number  (cells/ml) 

<102 
2.5x16s 
8.0  X103 
7.6X103 
7.6  x108 
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Claims 

I.  An  antimicrobial  composition  characterized  by  containing,  as  combined  active  ingredients,  an  isothi- 
azolone  compound  complex  of  the  general  formula 

\  

(MXb) 
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wherein  Ri  is  a  hydrogen  atom  or  a  substituted  or  unsubstituted  monovalent  hydrocarbyl  group,  R2  and 
R3  are  each  independently  a  hydrogen  atom  or  a  halogen  atom,  M  is  a  metal  or  ammonium  cation,  X  is  a 
complex-forming  anion,  a  is  I  or  2  and  b  is  an  integer  which  is  such  that  the  anion  X  satisfies  the  valence 
of  the  cation  M,  and  3,3,4,4-tetrachlorotetrahydrothiophene  l,l-dioxide. 

2.  An  antimicrobial  composition  as  claimed  in  Claim  I,  wherein  R1  is  a  hydrogen  atom  or  a  C1-10  alkyl,  R2 
and  R3  are  each  independently  a  hydrogen  atom  or  a  halogen  atom,  M  is  a  metal  of  valence  of  2  and  X  is 
chloride,  bromide,  nitrate  or  sulfate. 

3.  An  antimicrobial  composition  as  claimed  in  Claim  2,  wherein  the  metal  of  valence  of  2  represented  by 
M  is  zinc,  magnesium,  calcium  or  copper. 

4.  An  antimicrobial  composition  as  claimed  in  Claim  I,  wherein  the  isothiazolone  compound  complex  is  5- 
chloro-2-methyl-3-isothiazolone-magnesium  nitrate. 

5.  An  antimicrobial  composition  as  claimed  in  Claim  I,  wherein  the  isothiazolone  compound  complex  is  2- 
methyl-3-isothiazolone-magnesium  nitrate. 

6.  An  antimicrobial  composition  as  claimed  in  Claim  I,  wherein  as  the  isothiazolone  compound  complex, 
an  admixture  of  5-chloro-2-methyl-3-isothiazolone-magnesium  nitrate  and  2-methyl-3-isothiazolone- 
magnesium  nitrate  in  a  weight  ratio  of  3  to  I  is  used. 

7.  An  antimicrobial  composition  as  claimed  in  Claim  I  wherein  the  isothiazolone  compound  complex  is  2- 
octyl-5-chloro-3-isothiazolone-calcium  chloride. 

8.  An  antimicrobial  composition  as  claimed  in  Claim  I,  wherein  the  isothiazolone  compound  complex  and 
3,3,4,4-tetrachlorotetrahydrothiophene  i,l-dioxide  are  contained  in  a  weight  ratio  of  I/I0  to  I0/I. 
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Patentanspriiche 

1.  Antimikrobielle  Zusammensetzung,  dadurch  gekennzeichnet,  daB  sie  als  kombinierte  Wirkstoffe  ei- 
nen  Komplex  einer  Isothiazolon-Verbindung  mit  der  allgemeinen  Formel 
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R2> 
\  

\ R 3  

(MXb) 

in  der 
R1  ein  Wasserstoff-Atom  oder  ein  substituierter  oder  unsubstituierter  einwertiger  Kohlenwasserstoff- 
Rest  ist, 
R2  und  R3  unabhangig  voneinander  jeweils  ein  Wasserstoff-Atom  oder  ein  Halogen-Atom  sind, 
M  ein  Metall-  oder  Ammonium-Kation  ist, 
X  ein  komplexbildendes  Anion  ist, 
a  1  oder  2  ist  und 
b  eine  ganze  Zahl  derart  ist,  daB  das  Anion  X  die  Valenz  des  Kations  M  absattigt, 
und  3,3,4,4-Tetrachlorotetrahydrothiophen-1,1-dioxid  enthalt. 

2.  Antimikrobielle  Zusammensetzung  nach  Anspruch  1  ,  worin 
R1  ein  Wasserstoff-Atom  oder  ein  Ci-io-Alkyl  ist, 
R2  und  R3  unabhangig  voneinander  jeweils  ein  Wasserstoff-Atom  oder  ein  Halogen-Atom  sind, 
M  ein  Metall  der  Valenz  2  ist  und 
X  Chlorid,  Bromid,  Nitrat  oder  Suifat  ist. 

3.  Antimikrobielle  Zusammensetzung  nach  Anspruch  2,  worin  das  durch  M  bezeichnete  Metall  der  Va- 
lenz  2  Zink,  Magnesium,  Calcium  oder  Kupfer  ist. 

4.  Antimikrobielle  Zusammensetzung  nach  Anspruch  1,  worin  der  Komplex  einer  Isothiazolon-Verbin- 
dung  5-Chloro-2-methyl-3-isothiazolon-Magnesiumnitrat  ist. 

5.  Antimikrobielle  Zusammensetzung  nach  Anspruch  1  ,  worin  der  Komplex  einer  Isothiazolon-Verbin- 
dung  2-Methyl-3-isothiazolon-Magnesiumnitrat  ist. 

6.  Antimikrobielle  Zusammensetzung  nach  Anspruch  1,  worin  als  Komplex  einer  Isothiazolon-Verbin- 
dung  ein  Gemisch  aus  5-Chloro-2-methyl-3-isothiazolon-magnesiumnitrat  und  2-Methyl-3-isothiazolon- 
Magnesiumnitrat  in  einem  Gewichts-Verhaltnis  von  3  zu  1  eingesetzt  wird. 

7.  Antimikrobielle  Zusammensetzung  nach  Anspruch  1,  worin  der  Komplex  einer  Isothiazolon-Verbin- 
dung  2-Octyl-5-chloro-3-isothiazolon-Calciumchlorid  ist. 

8.  Antimikrobielle  Zusammensetzung  nach  Anspruch  1,  worin  der  Komplex  einer  Isothiazolon-Verbin- 
dung  und  3,3,4,4-Tetrachlorotetrahydrothiophen-1,1-dioxid  in  einem  Gewichts-Verhaltnis  von  1/10  bis 
10/1  enthalten  sind. 

45  Revendications 
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1  .  Composition  antimicrobienne  caracterisee  en  ce  qu'elle  contient,  en  tant  qu'ingredients  actifs  combi- 
nes,  un  complexe  d'un  compose  isothiazolone  de  formule  generale 

\  

(MXb) 

dans  laquelle  R1  est  un  atome  d'hydrogene  ou  un  groupe  hydrocarbone  monovalent  substitue  ou  non 
substitue,  R2  et  R3  represented  chacun  de  maniere  independante  un  atome  d'hydrogene  ou  un  atome 
d'halogene,  M  est  un  cation  d'un  metal  ou  ammonium,  X  est  un  anion  formant  un  complexe,  a  vaut  1  ou  2  et 
b  est  un  nombre  entier  qui  est  tel  que  I'anion  X  satisfait  la  valence  du  cation  M,  et  le  3,3,4,4-tetrachloro- 
tetrahydrothiophene-1  ,1  -dioxyde. 
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2.  Composition  antimicrobienne  selon  la  revindication  1  ,  dans  laquelle  R1  est  un  atome  d'hydrogene  ou 
un  groupe  alkyle  en  Ci-io,  R2  et  R3  represented  chacun  de  maniere  independante  un  atome  d'hydrogene 
ou  un  atome  d'halogene,  M  est  un  metal  ayant  une  valence  de  2,  et  X  est  chlorure,  bromure,  nitrate  ou 
sulfate. 

3.  Composition  antimicrobienne  selon  la  revendication  2,  dans  laquelle  le  m§tal  ayant  la  valence  2  re- 
pr6sent6  par  M  est  le  zinc,  le  magnesium,  le  calcium  ou  le  cuivre. 

4.  Composition  antimicrobienne  selon  la  revendication  1  ,  dans  laquelle  le  complexe  du  compose  isothia- 
zolone  est  le  5-chloro-2-m6thyl-3-isothiazolone-nitrate  de  magnesium. 

5.  Composition  antimicrobienne  selon  la  revendication  1,  dans  laquelle  le  complexe  du  compost  isothia- 
zolone  est  le  2-m§thyl-3-isothiazolone-nitrate  de  magnesium. 

6.  Composition  antimicrobienne  selon  la  revendication  1  ,  dans  laquelle  on  utilise,  a  titre  de  complexe  du 
compost  isothiazolone,  un  melange  de  5-chloro-2-m6thyl-3-isothiazolone-nitrate  de  magnesium  et  de  2- 
m§thyl-3-isothiazolone-nitrate  de  magnesium,  dans  un  rapport  ponderal  de  3  a  1  . 

7.  Composition  antimicrobienne  selon  la  revendication  1  ,  dans  laquelle  le  complexe  du  compose  isothia- 
zolone  est  le  2-octyl-5-chloro-3-isothiazolone-chlorure  de  calcium. 

8.  Composition  antimicrobienne  selon  la  revendication  1  qui  comprend  le  complexe  du  compose  isothia- 
zolone  et  le  3,3,4,4-t6trachlorot6trahydrothiophene-1,1-dioxyde,  dans  un  rapport  ponderal  allant  de  1/10 
a  10/1. 
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