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ZJ  Machine  dishwashing  process. 

Z>  a  machine  dishwashing  process  characterised  in 
hat  a  highly  concentrated  aqueous  cleaning  formula- 
ion  is  sprayed  onto  at  least  partially  soiled  articles 
md,  after  a  contact  time,  the  cleaning  formulation 
md  soil  are  removed  in  one  or  more  subsequent 
tages  is  disclosed. 

A  dishwashing  machine  characterised  in  that  it  is 
dapted  to  effect  such  a  process  is  also  disclosed. 

Improved  results,  for  example  as  regards  starch 
nd  stain  removal,  may  be  obtained  by  application  of 
ie  present  process. 
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Machine  aisnwasning  process  

This  invention  relates  to  a  machine  dishwasn- 
ig  process;  more  particularly,  it  relates  to  an  im- 
irovement  in  continuous  or  non-continuous  ma- 
rine  dishwashing,  whether  conducted  using  a  sin- 
lie  tank,  multitank  or  conveyor  type  machine. 

In  a  typical  machine  dishwashing  process,  ta- 
ileware  or  cookware,  such  as  dishes  soiled  with 
Dod  remains,  trays,  cutlery  and  lipstick-smeared 
llasses,  is  intensively  sprayed  with  water  in  a 
irewash  zone  or  prewash  cycle.  The  water  used 
or  the  prewash  may  be  cold  or  preheated  fresh 
vater  or  cooling  water  from  a  vapour  condensation 
jrocess,  but  is  generally  overflow  water  of  a  wash 
iquor,  which  is  generally  sprayed  onto  the  articles 
inder  relatively  low  pressure  and  in  relatively  large 
imounts  using  suitably  located  spray  nozzles.  After 
his  prewash  zone  or  prewash  cycle,  the  articles 
jnter  the  actual  wash  zone  or  wash  cycle,  where 
hey  are  again  vigorously  sprayed  this  time  with  a 
vash  liquor. 

The  wash  liquor  is  generally  water  at  a  tem- 
perature  of  from  50  to  60  °C  to  which  a  liquid  or 
jowder-form  detergent  is  added.  In  order  to  re- 
nove  grease,  starch,  stains  and  protein  with  suffi- 
cient  reliability,  for  example  powder  detergent  or 
iquid  detergent  is  added  to  water  to  provide  from 
).1  to  0.3  weight  percent  of  active  cleaning  agent 
n  solution.  This  resulting  wash  liquor  is  sprayed 
3-nto  the  articles  by  pump  means  through  lower 
and  upper  nozzles  and,  in  some  cases,  through 
additional  lateral  nozzles.  The  soil  present  on  the 
articles  is  removed  or  at  least  swollen  or  softened 
and  partially  dissolved  by  the  wash  liquor.  In  fol- 
bwing  rinse  zones  or  cycles,  the  swollen  or  soften- 
3d  food  remains  are  removed  and,  at  the  same 
time,  the  wash  liquor  is  rinsed  off  by  water.  In  a 
final  rinse  zone  or  final  rinse  cycle,  any  residues  of 
the  wash  liquor  are  removed  by  water  at  a  tem- 
perature  of  up  to  about  85°C.  The  final-rinse  water 
consists  of  fresh  water  with  an  added  rinse  aid, 
which  ensures  that  only  an  ultrathin  film  of  water 
remains  on  the  articles,  which  can  evaporate  in  a 
following  drying  zone. 

Even  the  use  of  relatively  large  amounts  of 
detergent  in  regular  conventional  cleaning  will  not 
always  avoid  the  need  for  periodic  heavy-duty 
cleaning.  The  object  of  this  extra  cleaning  is  to 
remove  coatings  of,  for  example  water-insoluble 
stains  or  starch  which  have  gradually  built  up,  but 
which  are  not  immediately  discernible.  For  this 
heavy-duty  cleaning,  the  articles  are  treated  occa- 
sionally  with  a  wash  liquor  containing  several  times 
the  normal  quantity  of  detergent.  Optionally,  a  man- 
ual  pre-soak  may  be  employed  to  the  same  end. 
Both  of  these  methods  also  mean  additional  pollu- 

tion  ot  tne  wastewater. 
An  object  of  the  present  invention  is  to  provide 

surprisingly  advantageous  dishwashing.  The  im- 
proved  efficiency  of  cleaning  obtainable  may  re- 

;  duce  labour,  water  and  chemical  consumption, 
hence  lower  pollution  and  rejects,  while  ensuring 
satisfactory  cleaning  even  in  adverse  conditions. 

The  present  invention  provides  a  machine  dish- 
washing  process  characterised  in  that  a  highly  con- 

o  centrated  aqueous  cleaning  formulation  is  sprayed 
onto  at  least  partially  soiled  articles  and,  after  a 
contact  time,  the  cleaning  formulation  and  soil  are 
removed  in  one  or  more  subsequent  stages. 

The  present  invention  also  provides  a  dish- 
5  washing  machine  adapted  to  effect  such  a  process, 

for  example  by  addition  of  extra  spray  nozzles  and 
associated  systems  and/or  by  modifications  to  the 
control  systems  of  the  machine. 

The  aqueous  cleaning  formulation  may  be  de- 
»o  rived  from  powder-form  or  liquid  materials.  Gen- 

erally,  the  sprayed  cleaning  formulation  comprises 
at  least  0.5  weight  percent  of  one  or  more  active 
cleaning  agents.  While,  say,  30  weight  percent 
might  be  regarded  as  an  upper  limit,  the  critical 

>5  factor  is  that  the  formulation  must  remain  spraya- 
ble.  Preferably,  the  sprayed  cleaning  formulation 
comprises  from  0.8  to  10  weight  percent,  more 
preferably  from  0.9  to  3  weight  percent,  of  one  or 
more  active  cleaning  agents. 

30  Generally,  a  contact  time  of  at  least  2  seconds 
will  be  sufficient  for  the  desired  chemical,  as  op- 
posed  to  mechanical,  action.  In  preferred  embodi- 
ments,  this  may  be  from  5  to  100  seconds,  in 
particular  from  8  to  25  seconds.  So  as  to  provide 

35  the  desired  prolonged  intimate  contact  or 
"saturation",  the  "mechanical  effect"  of  spraying  is 
at  least  minimised,  if  not  avoided.  During  this  con- 
tact  time,  the  articles  being  washed  are  not  delib- 
erately  sprayed. 

40  In  order  to  optimise  results,  it  is  important  that 
substantially  the  whole  surface  of  a  soiled  article 
should  be  contacted  by  the  sprayed  cleaning  for- 
mulation  and  the  amount  of  formulation  sprayed 
and  the  manner  in  which  it  is  sprayed  may  be 

45  adapted  bearing  this  aim  in  mind.  A  fine,  gentle 
mist-like  spray  is  particularly  desirable.  In  a 
conveyor-type  machine,  the  belt  speed  will  also  be 
a  factor.  More  particularly,  the  volume  sprayed 
and/or  the  number  and/or  arrangement  of  spray 

so  nozzles  is/are  selected  so  that  low  volume  spraying 
will  ensure  the  desired  type  of  complete  coverage 
and  even  distribution.  The  nature,  volume  and  con- 
centration  of  the  sprayed  formulation  may  be  var- 
ied,  as  may  the  spray  means,  depending,  for  ex- 
ample,  on  the  load  and,  where  appropriate,  the 
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motion  ana/or  speed  of  the  conveyor.  The  present 
low  volume/low  intensity  mist-like  application  of 
concentrated  cleaning  formulation  is  in  contrast  to 
the  vigorous  high  volume  spraying  used  in  conven- 
tional  dishwashing. 

Generally,  a  machine  dishwashing  process 
may  comprise  one  or  more  prewash  cycles  or 
zones,  which  may  be  optional,  for  example  to  re- 
move  heavy  soil,  one  or  more  wash  zones  and  one 
or  more  rinse  zones.  In  accordance  with  the 
present  invention,  the  unusually  high  concentration 
cleaning  solution  is  sprayed  somewhere  prior  to 
the  final  rinse,  commonly  as  at  least  part  of  a  wash 
cycle  or  in  a  wash  zone. 

While  all  of  the  cleaning  agents  required  may 
be  included  in  the  sprayed  concentrate,  it  may  be 
advantageous  to  introduce  additional  cleaning  for- 
mulation  in  a  conventional  manner  at  some  stage 
of  the  process.  This  further  material  is  generally 
not  the  same  as  the  sprayed  concentrate,  but  may 
merely  be  the  same  composition  further  diluted. 
The  use  of  a  complementary  formulation  particu- 
larly  commends  itself.  The  balance  of  the  com- 
plementary  products  may  also  be  adjusted.  For 
example,  a  high  alkalinity  spray  might  be  balanced 
by  a  lower  alkalinity  wash  to  follow.  The  present 
system  also  enables  chemicals  which  would  nor- 
mally  be  incompatible  when  mixed  in  a  single 
product  to  be  used  in  conjunction,  for  example 
oxidising  agents,  such  as  hypochlorite,  may  be 
used  in  the  spray  with,  for  example,  water  con- 
ditioning  agents,  such  as  NTA  (nitriiotriacetate)  be- 
ing  introduced  later. 

While  the  concentrated  cleaning  formulation  is 
generally  sprayed  more  or  less  throughout  the  ap- 
propriate  part  of  the  dishwashing  process,  it  may 
be  used  intermittently  or  occasionally,  for  example 
during  the  wash  cycle  in  a  non-conveyor  type 
machine. 

The  aqueous  cleaning  formulation  sprayed 
must  be  flowable,  but  may  be  in  the  form  of  a 
solution,  emulsion  or  slurry,  for  example.  Various 
materials  are  known  which  will  cause  or  facilitate  at 
least  some  penetration  and/or  swelling  and/or  loos- 
ening  and/or  dissolution  of  soil.  Typically,  a  basic 
cleaning  formulation  will  comprise  a  source  of  alka- 
linity  and  a  source  of  sequestering  activity.  Such 
formulations  may  be  adapted  to  combat  particular 
problems.  For  example,  tea-stain  removal  might 
suggest  the  inclusion  of  bleaching  agents,  while 
products  based  on  amylase  may  be  useful  for 
starch  removal  without  alkalinity. 

For  purposes  of  illustration,  a  machine  for  car- 
rying  out  the  present  process  may  be  a  conveyor 
transport  machine  and  may  comprise  a  prewash 
zone,  a  wash  zone,  a  rinse  zone,  a  final  rinse  zone 
and  a  drying  zone.  Fresh  water  is  only  supplied  to 
the  final-rinse  zone,  subsequently  passing  cascade- 

fashion  towards  the  prewash  zone  in  countercurrent 
to  the  direction  of  transport  of  the  dishes. 

A  simple  product  fairly  efficient  in  removing 
built-up  starch  residues  and  stains  may  be  formu- 

5  lated  from  the  following  : 
Potassium  hydroxide  20  -  30  wt  % 
Chelating  agent(s)  15  -  25  wt  % 
Threshold  agent(s)  2  -  4  wt  % 
Dispersing  polymer(s)  2  -  4  wt  % 

10  Wetting  agent(s)  1  -  2  wt  % 
Balance  water 

Optimisation  of  such  a  product  is  possible  and 
desirable.  Such  a  product  may  be  blended  with 
water  in-line  before  being  sprayed  at  a  dilution  of 

rs  about  2.5  %  through  suitable  spray  nozzles  situ- 
ated  within  the  wash  zone  immediately  before  or 
after  the  conventional  wash  zone.  Sprayed  ware 
may  then  pass  through  part  of  the  wash  zone  with 
the  pumps  turned  off  (unless  there  is  already  suffi- 

20  cient  separation  between  zones)  so  as  to  allow  a 
contact  time  of  about  15  seconds,  before  reaching 
a  further  wash  or  rinse  zone.  Further  detergent  may 
be  added  by  conventional  means  at  other  stages  to 
provide  additional  destaining  and  prevention  of  in- 

25  crustation  of  machine  parts.  Thereafter,  the  ware 
passes  to  a  final  rinse  stage  where  rinse  aid  may 
be  introduced. 

After  soiled  dishes  have  been  loaded  onto  the 
conveyor  belt,  in  the  prewash  zone  it  is  deluged  in 

so  overflow  water  from  the  wash  zone,  which  has  a 
temperature  of  about  40  °C.  All  coarse  or  relatively 
large  quantities  of  food  remains  are  thus  removed 
from  the  dishes.  The  dishes  then  enter  the  actual 
wash  zone.  In  the  wash  zone,  the  dishes  are 

35  sprayed  with  the  highly  concentrated  detergent  so- 
lution,  each  nozzle  may  be  delivering  as  little  as  6 
1/hour  and  typically  there  will  be  from  3  to  10 
nozzles.  The  system  is  arranged  or  adapted  to 
ensure  that  nothing  disturbs  the  desired  prolonged 

w  intimate  contact. 
The  speed  of  the  conveyor  belt  is  advanta- 

geously  selected  so  that  the  contact  time  of  the 
detergent  solution,  depending  on  its  concentration, 
is  from  5  to  100  seconds,  generally  about  10 

«  seconds.  Such  a  contact  time  and  the  high  con- 
centration  of  the  detergent  solution  ensure  that  ail 
food  remains  on  the  dishes,  especially  grease 
(fats),  starch,  stains  and  protein,  are  completely 
removed  and  bacteria  destroyed. 

>o  After  this  contact  time,  the  detached  food  re- 
mains,  together  with  the  detergent  solution  sprayed 
on,  are  washed  off  by  the  subsequent  stages  using 
conventional  spray  nozzles,  the  wash  liquor  con- 
sisting  of  overflow  water  from  the  rinse  zone  and  of 

is  rinsed-off,  concentrated  detergent  solution  and  any 
additional  dosed  complementary  cleaning  formula- 
tion.  With  the  process  according  to  the  present 
invention,  there  is  no  longer  any  need  for  the 

t 
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"itermittent  heavy-duty  cleaning  or  the  manual  pre- 
:oak  hitherto  necessary. 

In  the  subsequent  rinse  zone,  any  loosened 
ood  and  soil  remains  still  present  on  the  dishes 
ind  residues  of  the  wash  liquor  are  rinsed  off  with 
:lear  water  at  a  temperature  of  about  70  °C.  In  the 
inal-rinse  zone,  fresh  water  at  a  temperature  of 
ibout  85  °C  with  rinse  aid  added  ensures  that  only 
i  thin  film  of  water  remains  on  the  dishes,  which 
iries  rapidly  in  the  following  drying  zone  either 
hrough  the  heat  of  the  dishes  or  by  introduction  of 
lot  air. 

By  virtue  of  the  present  process,  dishes  are 
eliably  maintained  to  a  consistent  high  standard  of 
;leanliness. 

8.  A  process  as  ciaimea  in  ciaim  /  wnerein  a 
wash  cycle  or  zone  comprises  the  spraying  of  the 
cleaning  formulation. 

9.  A  process  as  claimed  in  any  of  claims  1  to  8 
>  wherein  further,  preferably  non-identical,  cleaning 

formulation  is  introduced  in  a  conventional  manner. 
10.  A  process  as  claimed  in  claim  9  wherein 

the  cleaning  formulations  are  complementary. 
1  1  .  A  process  as  claimed  in  any  of  claims  1  to 

o  1  0  wherein  the  cleaning  formulation  is  sprayed  for 
substantially  the  whole  duration  of  the  dishwashing 
or  for  one  or  more  discrete  portions  thereof. 

12.  A  dishwashing  machine  characterised  in 
that  it  is  adapted  to  effect  a  process  as  claimed  in 

5  any  of  claims  1  to  1  1  . 

Claims 

1  .  A  machine  dishwashing  process  characteris-  20 
3d  in  that  a  highly  concentrated  aqueous  cleaning 
:ormulation  is  sprayed  onto  at  least  partially  soiled 
articles  and,  after  a  contact  time,  the  cleaning  for- 
nulation  and  soil  are  removed  in  one  or  more 
subsequent  stages.  25 

2.  A  process  as  claimed  in  claim  1  wherein  the 
sprayed  cleaning  formulation  comprises  at  least  0.5 
weight  percent,  more  preferably  from  0.8  to  10 
weight  percent,  most  preferably  from  0.9  to  3 
weight  percent,  of  one  or  more  active  cleaning  30 
agents. 

3.  A  process  as  claimed  in  claim  1  or  claim  2 
wherein  the  contact  time  is  at  least  2  seconds, 
more  preferably  from  5  to  100  seconds,  most  pref- 
erably  from  8  to  25  seconds.  35 

4.  A  process  as  claimed  in  any  of  claims  1  to  3 
wherein  the  cleaning  formulation  is  sprayed  in  such 
an  amount  and  in  such  a  manner  as  to  contact 
substantially  the  whole  of  the  surfaces  of  the  soiled 
articles.  *o 

5.  A  process  as  claimed  in  claim  4  wherein  the 
volume  of  cleaning  formulation  sprayed  and/or  the 
number  and/or  arrangement  of  spray  nozzles  is/are 
such  that  low  volume  spraying  will  provide  substan- 
tially  complete  contact  and  substantially  even  dis-  45 
tribution. 

6.  A  process  as  claimed  in  any  of  claims  1  to  5 
wherein,  in  a  conveyor-type  machine,  the  speed 
and/or  motion  of  the  conveyor  belt  and/or  the  load 
is/are  such  that  low  volume  spraying  will  provide  50 
substantially  complete  contact  and  substantially 
even  distribution. 

7.  A  process  as  claimed  in  any  of  claims  1  to  6 
wherein  there  are  one  or  more  optional  prewash 
cycles  or  zones,  one  or  more  wash  cycles  or  zones  55 
and  one  or  more  rinse  cycles  or  zones,  the  clean- 
ing  formulation  being  sprayed  prior  to  the  final 
rinse  cycle  or  zone. 

4 
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