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Description 

BACKGROUND  OF  THE  INVENTION 

5  In-tank  articles  which  dispense  a  disinfecting  agent  are  well  known.  These  articles  employ  a  chemical  or 
combination  of  chemicals  which  release  a  halogen  containing  disinfecting  agent  when  in  contact  with  water. 
A  build-up  of  the  concentration  of  the  halogen  disinfecting  agent  to  saturation  by  that  agent  can  occur  within 
a  few  days  and  this  can  cause  harmful  affects  to  the  tank  itself  and  any  of  the  associated  flushing  elements 
contained  within  that  tank.  In  order  to  control  the  halogen  release  rate,  which  also  controls  the  harmful 

io  effects  of  the  halogen  in  the  tank  and  can  prolong  the  useful  life  of  the  product,  the  chemical  system 
employed  is  usually  contained  within  some  type  of  a  dispensing  system  such  as  a  container  or  a  metering 
device.  The  dispensing  system  is  an  inconvenient  and  messy  component  of  the  product  which  must  be 
removed  from  the  tank  and  disposed  of  when  the  chemicals  are  exhausted. 

Use  of  a  product  which  can  be  simply  dropped  into  the  tank  will  eliminate  the  dispenser  but  such  a 
75  product  reintroduces  all  of  the  problems  which  the  dispenser  was  designed  to  circumvent.  For  instance,  the 

dispenser  limited  the  quantity  of  water  which  contacted  the  chemicals  or  limited  the  surface  area  of  the 
chemicals  in  contact  with  the  water  or  limited  the  release  of  the  halogen  containing  water  into  the  body  of 
the  tank  or  provided  more  than  one  of  these  functions.  Without  the  container  or  dispenser,  all  of  the  water 
within  the  tank  can  come  into  contact  with  the  entire  surface  area  of  the  chemicals. 

20  The  formulation  of  a  drop-in  product  which  releases  the  halogen  disinfecting  agent  over  a  period  of 
several  hours  is  feasible.  However  difficulty  in  formulation  increases  rapidly  as  the  amount  of  time  over 
which  the  product  is  desired  to  be  active  increases.  If  it  is  desired  to  have  a  controlled,  substantially 
constant  rate  of  halogen  disinfectant  agent  release  in  a  range  for  instance  of  0.5  to  5  ppm,  the  difficulty 
increases  exponentially  as  the  useful  life  increases  beyond  a  time  of  about  1  week.  Nevertheless, 

25  consumers  do  not  wish  to  constantly  replenish  a  drop-in  lavatory  cleaning  block  and  desire  a  product  which 
needs  to  be  replaced  after  at  least  2  months,  and  preferably  about  every  3  to  4  months  of  use.  The  fact  that 
toilet  systems  are  essentially  static  as  opposed  to  dynamic  systems  where  the  water  is  constantly  flowing 
adds  additional  difficulties. 

It  is  the  object  of  this  invention  to  provide  a  toilet  cleaning  block  which  releases  a  halogen  disinfecting 
30  agent  in  a  controlled,  substantially  constant  rate  for  2  to  4  months  of  constant  contact  with  water  and  at  the 

end  of  this  time  has  been  completely  dissolved  by  the  water.  This  and  other  objects  of  the  invention  will 
become  apparent  to  those  skilled  in  this  art  from  the  following  detailed  description  in  which  the  sole  figure 
is  a  graph  of  toilet  cleaning  block  longevity. 

35  SUMMARY  OF  THE  INVENTION 

This  invention  relates  to  a  toilet  cleaning  block  which  releases  a  halogen  disinfecting  agent  in  a 
controlled,  substantially  constant  rate  for  about  2  to  4  months  of  continuous  contact  with  water  and  its  use. 
More  particularly,  the  block  comprises  an  admixture  of  an  agent  which  releases  a  halogen  disinfecting  agent 

40  when  in  contact  with  water,  a  given  quantity  of  aluminum  hydroxide  and  optionally  a  mold  release  lubricant, 
the  admixture  being  in  the  form  of  a  coherent  solid  resistant  to  internal  water  penetration,  the  solid  having  a 
density  of  1.10  to  1.60  g/cm3,  a  ratio  of  effective  surface  area  to  weight  of  1:1.05  to  1:1.25,  and  a  crush 
fracturing  strength  of  about  9-109  kg. 

45  DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  toilet  cleaning  block  of  the  present  invention  is  a  coherent  solid  comprising  an  admixture  of  an 
agent  which  releases  a  halogen  disinfecting  agent  when  in  contact  with  water  and  aluminum  hydroxide.  The 
block  may  also  contain  minor  amounts  of  other  materials.  For  instance,  the  block  can  contain  up  to  about 

50  1  %  by  weight  of  an  internal  mold  release  lubricant.  An  external  lubricant  may  be  used  in  the  manufacturing 
process  to  help  release  the  block  from  the  mold.  Another  example  of  a  possible  optional  component  is  an 
odorant. 

The  major  part  of  the  toilet  cleaning  block  of  the  present  invention  is  constituted  by  the  agent  which 
releases  a  halogen  disinfecting  agent  when  in  contact  with  water.  Any  such  agents  known  heretofore  can  be 

55  used  and  it  is  preferred  that  such  agents  are  N-halogenated  organic  compounds.  Thus  for  instance  such 
compounds  can  be  chlorinated  and/or  brominated  phthalimides,  p-toluene  sulphonamides,  azodicar- 
bonamidines,  hydantoins,  glycolurils,  cyanurates,  amines,  melamines  and  the  like.  Among  the  compounds 
which  can  be  used  are  N-chloro-phthalamide,  N-bromo-phthalamide,  N-dichloro-p-toluene  sulphonamide, 
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2,5-N,N'-dichloro-azodicarbonamidine  hydrochloride,  N,N'-dichloro-dimethyl-hydantoin,  N-bromo-N'-chloro- 
dimethyl-hydantoin,  N,N'-dibromo-dimethyl-hydantoin,  N-bromo-N-chloro-diphenyl-hydantoin,N,N,N,N- 
tetrachloro-dimethyl-glycoluricil,  N-bromo-N,N-dichloro-dimethyl-glycoluricil,  N,N'-dibromo-dimethyl- 
glycoluricil,  N,N,N,N-tetrachloro-glycoluricil,  N,N-dichloro-dichloroyl,  N-bromo-N-chloro-sodium  cyanurate, 

5  dibromo  triethylene  diamine  dihydrochloride,  bromo-chloro-triethylene  diamine  dihydrochloride  and  N,N,N- 
trichloro-melamine.  In  the  present  invention,  dialkyl  substituted  hydantoins  and  especially  chlorinated  5,5-di- 
Ci  -4  alkyl  substituted  hydantoins,  are  preferred. 

It  is  known  that  solid  halo-5,5-dialkyl  substituted  hydantoins  dissolve  slowly  in  water.  It  is  also  known 
that  the  rate  of  solubility  can  be  increased  substantially  by  the  use  of  a  relatively  small  amount  of  a 

io  solubilizing  agent  such  as  magnesium  oxide,  barium  hydroxide,  sodium  bicarbonate,  sodium  carbonate,  etc. 
and  that  aluminum  hydroxide  will  decrease  the  rate  of  solubilization.  See,  e.g.  Girard  U.S.  Patent  4,537,697. 
Surprisingly,  it  was  discovered  that  if  the  quantity  of  the  aluminum  hydroxide  was  maintained  within  a 
certain  range,  namely  between  about  5  and  10%  based  on  the  weight  of  the  toilet  cleaning  block,  preferably 
about  6-8%  and  especially  about  6.5  to  7.5%  by  weight,  and  if  the  block  was  prepared  such  that  it  had  a 

is  density  falling  within  a  particular  range,  namely  1.1  to  1.60  g/cm3  and  also  if  the  ratio  of  effective  surface 
area  to  weight  fell  within  a  certain  range,  namely  about  1:1.05  to  1:1.25,  the  toilet  cleaning  block  would 
release  a  controlled,  substantially  constant  rate  of  halogen  disinfecting  agent  within  the  range  of  0.5  to  5 
ppm  over  a  period  of  2  to  about  4  months  of  constant  contact  with  water.  The  block  will  deliver  a  constant, 
uniform  efficacious  level  of  halogen  (0.5-3  ppm)  for  about  1700  to  2100  flushes  and  will  be  completely 

20  dissolved  at  the  end  of  its  useful  life,  leaving  no  residue  in  the  tank. 
The  toilet  cleaning  block  of  the  present  invention  has  a  density  of  1.10  to  1.60  g/cm3  and  preferably 

about  1  .30  to  1  .50  g/cm3.  The  ratio  of  effective  surface  area  (in  square  centimeters)  to  weight  (in  grams)  is 
about  1:1.05  to  1:1.25  and  preferably  about  1:1.10  to  1:1.20.  By  effective  surface  area  is  meant  the  surface 
area  of  the  block  which  is  exposed  to  water  in  the  toilet.  In  practice,  one  face  or  a  part  of  one  face  of  the 

25  toilet  block  will  always  be  resting  on  an  interior  surface  of  the  toilet.  The  effective  surface  area  of  the  block 
will  therefore  be  roughly  the  total  surface  area  of  the  block  less  the  surface  area  of  one  of  the  largest  faces 
of  the  block. 

The  toilet  cleaning  block  of  the  present  invention  is  prepared  by  dry  mixing  the  hydantoin  and  the 
aluminum  hydroxide,  preferably  in  finely  divided  form,  and  the  internal  mold  lubricant  if  such  a  lubricant  is 

30  being  employed,  in  the  absence  of  added  water.  Any  type  of  mixer  such  as  a  twin-shell,  ribbon  blender  or 
similar  type  of  mixer  that  is  designed  to  provide  a  homogeneous  admixture  can  be  used.  The  particle  size 
of  the  hydantoin  is  preferably  in  the  range  of  20  to  200  mesh  and  that  of  the  aluminum  hydroxide  is 
preferably  in  the  range  of  100  to  325  mesh.  The  admixture  is  then  transferred  to  the  mold  of  a  press  whose 
surfaces  can  be  coated  with  an  external  mold  lubricant  if  the  same  is  being  employed.  An  amount  of 

35  pressure  designed  to  provide  the  desired  density  and  effective  surface  area/weight  ratio  is  then  applied  so 
that  the  mixture  is  formed  into  a  coherent  solid  which  is  resistant  to  internal  water  penetration  and  has  a 
crush  fracturing  strength  of  about  20  to  240  pounds  (about  9-109  kg),  preferably  about  40  to  120  pounds 
(about  18-54  kg).  Such  strength  is  measured  by  positioning  the  block  perpendicular  to  the  lower  base  in  a 
Rimac  Spring  Tester  Model  #67  (Rinck-Mcllwaine  Inc.,  Dumont,  N.J.),  applying  compression  and  reading 

40  the  value  at  fracture  from  the  recoil  protected,  zero  adjust  arm  on  the  dial.  In  order  to  obtain  the  desired 
properties,  the  pressure  will  vary  depending  on  the  particular  chemicals  employed  and  the  particle  sizes  of 
the  particulates  within  the  admixture  but  is  generally  within  the  range  of  about  50  to  890  kg/cm2. 

The  following  non-limitive  examples  illustrate  the  invention. 

45  Example  1 

A  commerically  available  briquette  containing  86  weight  %  1  ,3-dichloro-5,5-dimethyl  hydantoin  and  3 
weight  %  1  ,3-dichloro-5-ethyl-5-methyl  hydantoin  was  ground  to  a  powder  of  <50  mesh.  The  hydantoin 
mixture  was  dry  blended  with  7  weight  %,  based  on  total  weight,  of  aluminum  hydroxide  powder  having  a 

50  particle  size  of  325  mesh.  One  hundred  grams  of  the  mixture  was  placed  in  a  press  die  having  a  diameter 
of  about  7.0  cm  and  a  pressure  of  about  8000  kg  exerted  on  the  powder.  The  resulting  tablet  had  a  density 
of  1  .35  g/cm3  and  a  ratio  of  effective  surface  area  to  weight  of  1  :1  .12. 

Example  2 
55 

To  examine  the  effect  of  the  tabletting  pressure  on  the  physical  properties  of  the  tablet,  Example  1  was 
repeated  using  a  die  having  a  diameter  of  7.0  cm  seven  times.  The  tabletting  pressure  employed  and  the 
resulting  physical  parameters  of  the  tablet  are  set  forth  in  the  following  table. 

3 
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Pressure  (kg)  Height  of  Tablet  (cm)  Density  g/cm3  Effective  Surface  Area  (cm2) 

900  2.7  0.9  99.0 
1360  2.6  1.0  95.0 
1820  2.4  1.1  93.0 
2800  2.3  1.1  90.0 
4600  2.2  1.2  87.3 
7200  2.1  1.3  84.3 
9000  2.0  1.3  83.7 

Example  3 

In  order  to  evaluate  the  useful  life  of  the  tablets,  a  number  of  tablets  were  placed  in  separate  toilet  tanks 
which  were  then  flushed  15  times  per  day.  The  chlorine  content  immediately  after  a  flush  was  measured 
each  day.  The  end  point  was  defined  as  the  14th  day  on  which  the  tablet  released  less  than  1  ppm 
chlorine.  The  data  was  taken  from,  or  extrapolated  from,  100  gram  tablets  having  a  density  of  1.35  and  a 
ratio  of  effective  surface  area  weight  to  about  about  1:1.19.  The  tablet  testing  was  performed  in  duplicate 
and  the  average  of  each  pair  of  tablets  reported.  The  results  are  graphed  in  the  sole  figure. 

As  can  be  seen  from  that  figure,  the  longevity  increases  dramatically  starting  at  5%  aluminum 
hydroxide,  and  especially  above  6%  aluminum  hydroxide  and  then  drops  off  dramatically  at  about  10% 
aluminum  hydroxide. 

Example  4 

The  flushing  test  of  Example  3  was  repeated  using  tablets  continuing  various  percentages  of  aluminum 
hydroxide  made  by  the  Example  1  procedure.  The  results  were: 

%  of  AI(OH)3  in  Average  Duration  (Flushes)  Weight  (g)  Duration  (Flushes)  Average  Delivery  (ppm) 
Formulation 

5.0  905  93.6  820  1-3 
100  990  1-3.5 

7.0  2057  100  1950  1-2 
100  2165  1-2.5 

10.0  928  100  925  0.5-1.0 
100  930  0.5-1.5 

25.0  990  75  990  0.5-0.75 

50.0  1240  95  1010  1-2.5 
100  1470  1-3 

45 
Claims 

1.  A  toilet  cleaning  block  which  releases  a  halogen  disinfecting  agent  in  a  controlled,  substantially 
constant  rate  for  2  to  4  months  of  constant  contact  with  water  and  which  has  completely  dissolved  at 

50  the  end  of  said  time  which  comprises  an  admixture  of  an  agent  which  releases  a  halogen  disinfecting 
agent  when  in  contact  with  water,  between  5  and  10  weight  %  based  on  the  weight  of  the  block  of 
aluminum  hydroxide,  and  up  to  about  1  %  by  weight  of  a  mold  release  lubricant,  said  admixture  being 
in  the  form  of  a  coherent  solid  resistant  to  internal  water  penetration  having  a  density  of  1.10  to  1.60 
g/cm3,  a  ratio  of  effective  surface  area  to  weight  of  1:1.05  to  1:1.25  and  a  crush  fracturing  strength  of  9 

55  to  109  kg. 

2.  The  toilet  cleaning  block  of  claim  1  wherein  the  amount  of  aluminum  hydroxide  is  between  6  and  8 
weight  %. 

4 
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3.  The  toilet  cleaning  block  of  claim  2  wherein  the  agent  comprises  a  halogenated  hydantoin. 

4.  The  toilet  cleaning  block  of  claim  3  wherein  the  halogenated  hydantoin  is  a  chlorinated  5,5-dialkyl 
hydantoin. 

5 
5.  The  toilet  cleaning  block  of  claim  1  comprising  a  compressed  tablet  of  particulate  agent  and  particulate 

aluminum  hydroxide. 

6.  The  toilet  cleaning  block  of  claim  5  having  a  density  of  about  1  .30  to  1  .50  g/cm3  and  a  ratio  of  effective 
io  surface  area  to  weight  of  about  1:1.10  to  1:1  .20. 

7.  The  toilet  cleaning  block  of  claim  6  in  which  the  amount  of  aluminum  hydroxide  is  about  6.5  to  7.5%. 

8.  The  toilet  cleaning  block  of  claim  7  in  which  the  particulate  agent  has  a  mesh  size  of  about  20  to  200 
is  and  the  particulate  aluminum  hydroxide  has  a  mesh  size  of  about  100  to  325. 

9.  The  toilet  cleaning  block  of  claim  8  having  a  crush  fracturing  strength  of  about  18  to  54  kg. 

10.  The  toilet  cleaning  block  of  claim  9  in  which  the  agent  is  a  mixture  of  1  ,3-dichloro-5,5-dimethyl 
20  hydantoin  and  1  ,3-dichloro-5-ethyl-5-methyl-hydantoin  and  the  aluminum  hydroxide  is  about  7  weight 

%. 

Patentanspruche 

25  1.  Toilettenreinigungsblock,  der  uber  zwei  bis  vier  Monate  eines  konstanten  Kontakts  mit  Wasser  ein 
Halogen-Desinfektionsmittel  mit  einer  kontrollierten,  im  wesentlichen  konstanten  Rate  bzw.  Geschwin- 
digkeit  freisetzt,  und  der  sich  am  Ende  der  genannten  Zeit  vollstandig  aufgelost  hat,  der  genannte 
Block  umfassend  eine  Beimischung  eines  Mittels,  das  bei  Kontakt  mit  Wasser  ein  Halogen-Desinfek- 
tionsmittel  freisetzt,  zwischen  5  und  10  Gew.-%  (bezogen  auf  das  Gewicht  des  Blocks)  Aluminiumh- 

30  ydroxid,  und  bis  zu  etwa  1  Gew.-%  eines  Entformungsgleitmittels,  wobei  die  Beimischung  in  Form 
eines  koharenten,  gegen  innere  Wassereindringung  bestandigen  Festkorpers  mit  einer  Dichte  von  1,10 
bis  1,60  g/cm3,  einem  Verhaltnis  der  effektiven  oder  wirksamen  Oberflache  zum  Gewicht  von  1:1,05  bis 
1:1,25,  und  einer  Quetsch-  bzw.  Brechzerkleinerungsfestigkeit  von  9  bis  109  kg  vorliegt. 

35  2.  Toilettenreinigungsblock  nach  Anspruch  1,  bei  welchem  die  Menge  des  Aluminiumhydroxid  zwischen  6 
und  8  Gew.-%  betragt. 

3.  Toilettenreinigungsblock  nach  Anspruch  2,  bei  welchem  das  Mittel  ein  halogeniertes  Hydantoin  auf- 
weist. 

40 
4.  Toilettenreinigungsblock  nach  Anspruch  3,  bei  welchem  das  halogenierte  Hydantoin  ein  chloriertes  5,5- 

Dialkylhydantoin  ist. 

5.  Toilettenreinigungsblock  nach  Anspruch  1,  umfassend  eine  PreBtablette  aus  teilchenformigem  Mittel 
45  und  teilchenformigem  Aluminiumhydroxid. 

6.  Toilettenreinigungsblock  nach  Anspruch  5,  mit  einer  Dichte  von  etwa  1,30  bis  1,50  g/cm3  und  einem 
Verhaltnis  von  effektiver  oder  wirksamer  Oberflache  zu  Gewicht  von  etwa  1:1,10  bis  1:1,20. 

50  7.  Toilettenreinigungsblock  nach  Anspruch  6,  bei  welchem  der  Mengenanteil  an  Aluminiumhydroxid  etwa 
6,5  bis  7,5  %  betragt. 

8.  Toilettenreinigungsblock  nach  Anspruch  7,  bei  welchem  das  teilchenformige  Mittel  eine  Maschenfein- 
heit  von  etwa  20  bis  200  und  das  teilchenformige  Aluminiumhydroxid  eine  Maschenfeinheit  von  etwa 

55  100  bis  325  besitzt. 

9.  Toilettenreinigungsblock  nach  Anspruch  8,  mit  einer  Quetsch-  bzw.  Brech-Zerkleinerungsfestigkeit  von 
etwa  18  bis  54  kg. 

5 
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10.  Toilettenreinigungsblock  nach  Anspruch  9,  bei  welchem  das  Mittel  ein  Gemisch  von  1  ,3-Dichlor-5,5- 
dimethylhydantoin  und  1  ,3-Dichlor-5-athyl-5-methylhydantoin  ist  und  das  Aluminiumhydroxid  etwa  7 
Gew.-%  ausmacht. 

5  Revendicatlons 

1.  Bloc  de  nettoyage  des  toilettes  qui  libere  un  agent  disinfectant  halogene  a  une  vitesse  reglee, 
pratiquement  constante,  pendant  2  a  4  mois  de  contact  constant  avec  I'eau  et  qui  s'est  completement 
dissous  au  bout  de  ce  temps,  lequel  comprend  un  melange  d'un  agent  qui  libere  un  agent  disinfectant 

io  halogene  lorsqu'il  est  en  contact  avec  I'eau,  entre  5  et  10  %  en  poids  par  rapport  au  poids  du  bloc 
d'hydroxyde  d'aluminium  et  jusqu'a  environ  1  %  en  poids  d'un  lubrifiant  de  demoulage,  ce  melange 
etant  sous  la  forme  d'un  solide  coherent  resistant  a  la  penetration  d'eau  interne,  ayant  une  densite  de 
1,10  a  1,60  g/cm3,  un  rapport  de  la  surface  effective  au  poids  de  1:1,05  a  1:1,25  et  une  resistance  a 
I'ecrasement  de  9  a  109  kg. 

15 
2.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  1  ,  dans  lequel  la  quantite  d'hydroxyde  d'alumi- 

nium  est  comprise  entre  6  et  8  %  en  poids. 

3.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  2,  dans  lequel  I'agent  comprend  une  hydanto'fne 
20  halogenee. 

4.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  3,  dans  lequel  I'hydanto'fne  halogenee  est  une 
5,5-dialkylhydanto'fne  chloree. 

25  5.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  1,  comprenant  une  pastille  comprimee  d'agent 
particulaire  et  d'hydroxyde  d'aluminium  particulaire. 

6.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  5,  ayant  une  densite  d'environ  1  ,30  a  1  ,50  g/cm3 
et  un  rapport  de  la  surface  effective  au  poids  d'environ  1:1,10  a  1:1,20. 

30 
7.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  6,  dans  lequel  la  quantite  d'hydroxyde  d'alumi- 

nium  est  d'environ  6,5  a  7,5  %. 

8.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  7,  dans  lequel  I'agent  particulaire  a  une  taille  de 
35  particule  d'environ  0,83  a  environ  0,17  mm  et  I'hydroxyde  d'aluminium  particulaire  a  une  taille  de 

particule  d'environ  0,15  a  0,044  mm. 

9.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  8,  qui  a  une  resistance  a  I'ecrasement  d'environ 
18  a  54  kg. 

40 
10.  Bloc  de  nettoyage  des  toilettes  selon  la  revendication  9,  dans  lequel  I'agent  est  un  melange  de  1,3- 

dichloro-5,5-dimethylhydantoihe  et  de  1  ,3-dichloro-5-ethyl-5-methyl-hydanto'fne  et  la  concentration  en 
hydroxyde  d'aluminium  est  d'environ  7  %  en  poids. 
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