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©  Coating  composition  containing  cement  for  paper  products. 

@  A  coating  composition  comprised  of  a  ce- 
ment,  at  least  one  of  a  clay  and  a  sulphate,  an 
aqueous  emulsion  polymer,  and  preferably  an 
organic  acid  and  a  wax,  which  is  degradable  in 
a  moisture  active  environment  such  as  a  landfill 
and  which  can  be  applied  to  degradable  subs- 
trates  to  render  the  substrates  water  resistant  is 
disclosed  herein.  Also  disclosed  is  a  method  for 
applying  the  coating  to  a  degradable  substrate 
to  prepare  a  stock  product. 
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TECHNICAL  FIELD 

This  invention  relates  to  coating  compositions 
and  processes  for  using  the  coating  compositions. 
More  particularly,  this  invention  relates  to  cement- 
containing  coating  compositions  which  can  be  ap- 
plied  to  paper  products,  and  to  processes  for  prepar- 
ing  and  coating  these  products. 

BACKGROUND  ART 

In  recent  years,  increasing  concerns  have  been 
expressed  about  the  use  of  plastic  containers,  such 
as  styrofoam  containers,  in  the  food  industry.  Plastic 
containers,  such  as  those  used  in  grocery  stores  and 
fast  food  restaurants  to  package  food,  are  not  degrad- 
able  and,  as  a  result,  are  contributing  to  the  fill-up  of 
landfills.  In  addition,  when  some  plastic  containers 
are  manufactured  or  burned,  harmful  compounds  are 
released  into  the  atmosphere  which  cause  pollution 
or  which  damage  the  ozone  layer.  For  example,  styr- 
ofoam  is  usually  foamed  by  using  chlorof  luorocarbon 
blowing  agents  such  as  Freon  11  and  Freon  12,  which 
can  damage  the  ozone  layer.  Thus,  during  the  man- 
ufacturing  of  styrofoam,  chlorof  luorocarbons  are  usu- 
ally  released  into  the  atmosphere.  In  addition,  when 
styrofoam  is  formed  using  certain  chlorofluorocar- 
bons,  such  chlorofluorocarbon  blowing  agents  will 
leak  out  of  the  styrofoam  product  during  the  life  of  the 
product.  Due  to  these  environmental  concerns,  there 
has  been  an  increased  interest  in  recent  years  in  find- 
ing  substitutes  for  food  packaging  plastic  containers 
which  are  degradable  and  which  do  not  result  in  the 
release  of  harmful  substances  when  being  manufac- 
tured  or  burned. 

Although  paper  containers  are  degradable,  a 
drawback  to  using  paper  containers  instead  of  plastic 
containers  for  food  is  that  paperabsorbs  moisture  and 
grease  leading  to  premature  degradation  of  the  con- 
tainer.  Thus,  in  order  for  paper  containers  to  be  ade- 
quate  substitutes  for  plastic  containers  in,  for  exam- 
ple,  the  food  packaging  art,  it  is  necessary  to  treat  the 
surface  of  the  paper  containers  to  render  them  sub- 
stantially  moisture-resistant. 

It  is  known  that  paper  products  and  containers 
can  be  rendered  moisture-resistant  by  coating  them 
with  various  polymers.  For  example,  United  States 
patent  No.  3,573,125  discloses  that  coatings  com- 
prised  of  ethylene-vinyl  acetate  and  wax  have  been 
used  for  years  in  the  packaging  field  to  coat  various 
substrates,  including  paper.  United  States  patent  No. 
3,704,157  discloses  that  paper  sheets  adapted  for 
packaging  can  be  coated  with  a  copolymer  of  ethy- 
lene  and  vinyl  acetate  to  impart  high  moisture  barrier 
properties.  United  States  patent  No.  3,298,855  dis- 
closes  a  moisture-resistant  wrapping  paper  prepared 
by  coating  paper  with  blends  of  polyethylene  latex 
and  vinyl  acetate  copolymer  latex.  United  States  pa- 

tent  No.  3,305,383  discloses  that  the  moisture  per- 
meability  resistance  of  paper  board  substrates  used 
to  prepare  cartons  can  be  enhanced  by  employing 
coating  compositions  containing  wax  and  a  copoly- 

5  mer  of  ethylene  and  vinyl  acetate. 
One  problem  in  using  polymer  coatings  to  render 

paper  articles  moisture  resistant  is  that  the  polymer 
coatings  serve  as  a  barrier  to  moisture  once  the  ar- 
ticles  are  buried  in  a  landfill  and  thereby  inhibit  the 

10  natural  and,  at  this  point,  desirable  degradation  of  the 
paper  article.  However,  once  the  polymer  coating 
breaks  down,  the  paper  article  can  degrade  more 
readily.  Thus,  there  is  a  need  for  a  polymer  coating 
which  can  be  applied  to  paper  substrates  to  render 

15  them  moisture  resistant  and  which  will  readily  de- 
grade  so  as  to  permit  the  degradation  of  the  sub- 
strate.  Ideally,  such  a  coating  would  conferto  the  sub- 
strate  the  advantageous  properties  of  polymer  coat- 
ing  while  the  paper  article  is  in  use  but  would  allow 

20  for  degradation  of  the  paper  article  after  use. 
Various  compositions  containing  cement  are  dis- 

closed  in  the  prior  art.  For  example,  United  States  pa- 
tent  No.  3,063,851  discloses  a  cement-based  paint 
comprised  primarily  of  Portland  cement  admixed  with 

25  a  non-aqueous  vehicle  made  up  of  a  small  amount  of 
resin  dissolved  in  an  organic  solvent.  The  cement-ba- 
sed  paint  is  used  to  waterproof  masonry  walls.  United 
States  patent  No.  2,600,018  discloses  a  Portland  ce- 
ment-based  paint  that  can  be  used  to  coat  porous  f  i- 

30  bre-board  material.  The  Portland  cement-based  paint 
contains  methyl  cellulose. 

Several  patents  disclose  the  use  of  an  ethylene- 
vinyl  acetate  copolymer  in  conjunction  with  cement. 
For  example,  United  States  patent  No.  4,434,257  dis- 

35  closes  a  cement  composition  which  is  comprised  of  a 
mixture  of  a  conventional  cement  composition  with  an 
ethylene-vinyl  acetate  copolymer  emulsion  which 
contains  a  polyvinyl  alcohol  and  a  fatty  acid  ester  of 
a  polyvalent  alcohol.  The  cement  composition  can  be 

40  applied  to  buildings  to  improve  water  resistance. 
United  States  patent  No.  4,441,944  discloses  a 

cementitious  composition  comprising  a  Portland  ce- 
ment,  a  polymeric  emulsion  and  flyash.  The  compo- 
sition  can  be  foamed  and  applied  to  the  surface  of  a 

45  sheet-like  insulating  board  which  can  be  made  of  fi- 
brous  cellulose. 

United  States  patent  No.  4,395,159  discloses  a 
coating  composition  applied  to  a  metal  substrate  to 
protect  the  substrate  from  deterioration.  The  coating 

so  composition  comprises  a  cementitious  material  (such 
as  Portland  cement),  a  filler,  a  polymeric  material 
(such  as  vinyl  acetate  polymers  and  copolymers)  and 
chopped  fibres. 

United  States  patent  No.  4,844,964  discloses 
55  that  Portland  cement  can  be  mixed  with  water  and  an 

aqueous  emulsion  of  polymers,  such  as  ethylene  vi- 
nyl  acetate  copolymers,  and  then  used  to  prepare  a 
signboard. 
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The  prior  art  also  discloses  that  vinous  acids  may 
be  employed  to  retard  the  setting  time  for  cement.  For 
example,  United  States  patent  No.  4,892,586  disclo- 
ses  vinous  organic  acids  or  salts  thereof  which  may 
be  used  as  retarders  for  the  setting  or  solidification  of 
cements.  United  States  patent  No.  2,470,505  disclo- 
ses  that  maleic  acid  can  be  added  to  a  cement  slurry 
to  act  as  a  retardant  to  lengthen  the  stiffening  time. 
United  States  patent  No.  4,054,461  discloses  that  hy- 
droxy  polycarboxylic  acid  may  be  used  as  a  retarder  in 
a  cement  composition,  and  United  States  patent  No. 
3,188,221  discloses  that  some  organic  acids  may  be 
used  as  retarding  agents  for  retarding  the  setting  time 
of  cement.  Canadian  patent  No.  638,274  discloses  a 
cement  product  containing  Portland  cement  and  fatty 
acids. 

However,  none  of  the  above-mentioned  patents 
discloses  a  coating  composition  which  can  be  applied 
to  a  degradable  substrate  such  as  paper  to  render  the 
substrate  moisture  resistant  during  the  substrate's 
useful  life  but  which  will  readily  degrade  once  the  sub- 
strate  is  discarded,  such  as  in  a  landfill,  so  that  the 
substrate  can  then  degrade  and  disintegrate. 

DISCLOSURE  OF  THE  INVENTION 

It  is  an  object  of  this  invention  to  provide  a  novel 
cement  coating  composition  which  can  be  applied  to 
degradable  substrates  such  as  paper  and  certain 
plastics. 

Accordingly,  in  one  of  its  aspects,  the  present  in- 
vention  provides  a  coating  composition  comprised  of 
a  cement,  at  least  one  of  a  clay  and  a  sulphate  (i.e.  a 
sulphate  salt),  an  aqueous  emulsion  polymer  which  is 
substantially  stable  in  the  presence  of  the  other  com- 
ponents  of  the  coating  composition,  and  preferably, 
at  least  one  of  an  organic  acid  and  a  wax.  In  use,  the 
coating  composition  is  applied  to  a  degradable  sub- 
strate  to  render  the  substrate  substantially  water-re- 
pellant.  Once  the  coated  degradable  substrate  is  dis- 
carded  in  a  moisture  active  environment,  such  as  a 
landfill,  the  coating  composition  will  begin  to  break 
down,  thereby  allowing  the  substrate  to  degrade. 

In  another  of  its  aspects,  the  present  invention 
provides  a  process  for  manufacturing  a  coated  prod- 
uct,  preferably  including  a  degradable  substrate  such 
as  paper.  The  process  comprises  the  use  of  a  first 
coating  composition  including  a  cement,  at  least  one 
of  a  clay  and  a  sulphate,  an  aqueous  emulsion  poly- 
mer  which  is  substantially  stable  in  the  presence  of 
the  other  components  of  the  coating  composition, 
and  preferably,  at  least  one  of  an  organic  acid  and  a 
wax.  This  coating  composition  is  applied  to  a  first  sur- 
face  of  the  degradable  substrate  and  then  subjected 
to  curing/drying.  The  coated  article  comprises  the 
first  coating  composition  coated  on  the  first  surface 
of  the  degradable  substrate  and  a  second  coating 
composition  coated  on  a  second  surface  of  the  de- 

gradable  substrate.  The  second  coating  composition 
comprises  from  about  15  to  about  60  percent  by 
weight  of  a  cement,  from  0  to  about  20  percent  by 
weight  of  a  clay  or  from  0  to  about  10  percent  by 

5  weight  of  a  sulphate,  wherein  at  least  one  of  the  sul- 
phate  or  the  clay  is  present,  and  from  about  40  to 
about  75  percent  by  solids  weight  of  an  aqueous 
emulsion  polymer  which  is  stable  in  the  presence  of 
the  other  components  of  the  second  coating  compo- 

10  sition,  wherein  said  percentages  are  based  on  the  to- 
tal  solids  amount  of  the  cement,  sulphate,  clay  and 
aqueous  emulsion. 

In  this  aspect  of  the  invention,  it  will  be  under- 
stood  that  the  second  coating  composition  may  be 

15  applied  either  before  or  after  the  first  coating  compo- 
sition  is  applied.  Furthermore,  it  should  be  under- 
stood  that  the  second  surface  of  the  degradable  sur- 
face  may  include  an  non-degradable  layer  on  which 
the  second  coating  composition  is  applied. 

20  Yet  another  aspect  of  the  present  invention  re- 
lates  to  the  coated  article  produced  using  the  present 
coating  composition. 

As  used  throughout  the  present  application,  the 
term  "degradable  substrate"  is  meant  to  encompass 

25  any  material  which  has  the  ability  to  degrade,  decom- 
pose  ordisintegrate.  Such  degradation  may  be  the  re- 
sult  of  photodegradable  or  biodegradable  (or  both) 
properties  which  are  present  in  the  substrate.  The 
properties  may  be  inherent  such  as  in  many  paper 

30  substrates  or  introduced  such  as  in  certain  degrad- 
able  plastics.  Generally,  the  choice  of  substrate  to 
which  the  present  coating  composition  is  applied  is 
not  particularly  restricted. 

The  preferred  substrate  for  use  with  the  present 
35  coating  composition  is  a  degradable  substrate.  The 

preferred  degradable  substrate  is  paper  owing  to  its 
relatively  low  cost.  The  following  detailed  discussion 
of  the  present  invention  is  provided  in  the  context  of 
paper  as  the  degradable  substrate;  however,  it  will  be 

40  appreciated  that  the  invention  is  not  limited  solely  for 
use  with  degradable  substrates,  generally,  and  paper 
substrates,  specifically. 

The  coating  composition  of  the  instant  invention 
comprises  a  cement,  preferably  white  Portland  ce- 

45  ment. 
The  coating  composition  also  comprises  a  clay. 

The  clay  should  be  of  extremely  fine  particle  size  and 
should  consist  of  one  or  more  clay  minerals,  including 
hydrosilicates  of  aluminum,  iron  or  magnesium,  and 

so  the  like.  Most  preferred  among  the  clays  are  the  kao- 
lin  clays  which  include  kaolinite  dickite  and  halloysite- 
endellite.  Clays  are  well  known  in  the  art  and  the  ap- 
propriate  clay  for  use  in  the  present  coating  compo- 
sition  would  be  apparent  to  a  person  skilled  in  the  art. 

55  In  addition  to  the  clay,  another  component  of  the 
present  composition  is  a  sulphate,  preferably,  an  al- 
kali  or  alkaline  earth  metal  sulphate,  and  most  prefer- 
ably,  calcium  sulphate. 

3 
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The  cements,  clays  and  sulphates  suitable  for 
use  in  the  coating  composition  are  readily  available 
commercially. 

The  coating  composition  also  contains  an  aqu- 
eous  emulsion  polymer  which,  preferably,  has  FDA 
(or  other  appropriate  governmental)  approval,  if  the 
finished  article  is  to  be  used  in  a  food-type  applica- 
tion.  Any  aqueous  emulsion  polymer  which  will  impart 
water  resistance  to  a  paper  substrate  may  be  em- 
ployed  as  long  as  it  will  not  be  degraded  or  otherwise 
break  down  at  a  relatively  high  pH  or  in  the  presence 
of  a  cement.  Preferably,  the  polymer  is  a  carboxyl 
functional  emulsion  polymer,  such  as  acrylic,  polyest- 
er,  epoxy,  vinyl,  vinyl  acetate,  ethylene-vinyl  acetate, 
or  epoxy  ester  polymer  or  copolymer.  Most  preferably, 
the  emulsion  polymer  is  an  ethylene-vinyl  acetate 
aqueous  emulsion  copolymer. 

The  ethylene-vinyl  acetate  copolymers  which  are 
suitable  can  be  prepared  by  copolymerizing  a  mixture 
of  ethylene  and  vinyl  acetate  in  the  presence  of  a  free- 
radical  catalyst.  Suitable  ethylene-vinyl  acetate  emul- 
sion  compositions  are  readily  available  commercially. 
One  example  of  a  suitable  emulsion  copolymer  is  Air- 
flex™  100  HS  latex,  available  from  Air  Products  and 
Chemicals,  Inc. 

The  present  coating  composition  may  further 
comprise  a  wax,  preferably  a  wax  emulsion,  to  aid  in 
press  release,  and  to  retard  water  and  other  moisture 
absorption.  The  waxes  which  may  be  used  herein 
may  either  be  synthetic  or  naturally  occurring.  How- 
ever,  in  order  for  the  wax  to  carry  out  its  intended 
function,  it  is  important  that  it  not  degrade  in  the  pres- 
ence  of  the  other  components  of  the  present  coating 
composition.  Among  the  waxes  which  may  be  used 
are  included  naturally  occurring  waxes  such  as  esters 
of  long  chain  fatty  alcohols  and  acids,  petroleum  and 
mineral  waxes.  Among  the  common  waxes  which 
may  be  used  are  the  vegetable  waxes  such  as  ca- 
mauba  wax,  candel  ilia  wax,  and  hydrogenated  cande- 
lilla  wax.  Other  waxes  include  the  synthetic  waxes 
such  as  polyethylene  waxes  and  paraffin  waxes, 
these  latter  waxes  being  preferred. 

The  coating  composition  may  also  contain  an  or- 
ganic  acid,  such  as  maleic,  stearic,  potassium  hydro- 
gen  tartrate  or  oleic  acid,  or  an  organic  sugar  such  as 
corn  syrup,  which  serves  to  retard  the  setting  time  of 
the  coating  compositions.  Difunctional  acids  are  pre- 
ferred.  The  presence  of  an  organic  acid  in  the  coating 
composition  helps  to  prolong  the  pot  life  and  to  make 
it  easier  to  spray  the  composition  onto  a  degradable 
substrate  such  as  paper. 

In  addition  to  the  above-described  components, 
the  coating  composition  may  comprise  one  or  more  of 
conventional  fillers,  additives,  thickeners,  defoamers 
and  pigments.  Since  the  cement  coating  composition 
can  be  readily  applied  to  paper  substrates,  such  as 
vacuum  moulded  pulp  food  trays,  and  since  pigments 
can  be  readily  added  to  the  coating  composition,  the 

coating  composition  provides  an  easy  means  for  col- 
ouring  the  surface  of  a  paper  substrate  a  particular 
colour. 

Preferably,  the  coating  composition  is  prepared 
5  by  first  combining  the  clay,  the  sulphate,  the  acid  and 

the  aqueous  emulsion  polymer  in  water.  The  cement 
should  be  added  shortly  before  the  coating  composi- 
tion  is  applied  to  a  paper  substrate  since  the  coating 
composition  has  a  pot  life  of  up  to  24  hours  once  the 

10  cement  is  added, 
Generally,  the  coating  composition  will  comprise: 

from  about  40  to  about  90  percent  by  weight  cement, 
preferably  from  about  50  to  about  75  percent  by 
weight;  from  0  to  about  20  percent  by  weight  of  a  clay, 

15  preferably  from  about  2  to  about  1  0  percent  by  weight; 
from  0  to  about  20  percent  by  weight  of  sulphate,  pre- 
ferably  from  about  1  to  about  15  percent  by  weight; 
and  from  about  6  to  about  60  percent  by  solids  weight 
of  the  aqueous  emulsion  polymer,  preferably  from 

20  about  10  to  about  40  percent  by  weight;  with  the  pro- 
viso  that  at  least  one  of  the  clay  and  the  sulphate  are 
actually  present  in  the  composition.  All  weights  are 
based  upon  the  total  solids  weight  of  aqueous  emul- 
sion  polymer,  cement,  sulphate  and  clay  in  the  coat- 

25  ing  composition. 
In  the  event  an  organic  acid  or  sugar  is  added,  it 

should  be  added  in  an  amount  in  the  range  of  from 
about  1  to  about  20  percent  based  on  the  above  com- 
positional  weight.  In  the  event  a  wax  is  added,  it 

30  should  be  added  in  amount  in  the  range  of  from  about 
1  to  about  25  percent  by  weight  solids  level  based  on 
the  above  compositional  weight. 

Preferably,  the  coating  composition  is  applied  to 
a  degradable  substrate  such  as  a  paper  substrate. 

35  More  preferably,  the  paper  substrate  is  prepared  from 
recycled  paperf  ibres.  Most  preferably,  the  paper  sub- 
strate  is  a  vacuum  moulded  paper  article  or  container 
prepared  from  recycled  fibres.  The  preparation  of 
such  paper  containers  and  articles  by  vacuum  mould- 

40  ing  is  known  in  the  art.  For  example,  suitable  vacuum 
moulded  articles  can  be  prepared  by  employing  the 
vacuum  moulding  machine  and  the  process  disclosed 
in  United  States  patent  No.  3,661,707.  The  coating 
composition  may  be  applied  to  a  paper  substrate  by 

45  any  suitable  means  and,  preferably,  is  applied  by 
spraying  the  substrate  with  the  coating.  Generally, 
the  coating  is  applied  at  a  wet  film  thickness  of  about 
2  to  about  1  0  mils.  The  coating  is  then  allowed  to  cure 
and  dry. 

so  In  order  for  the  degradable  substrate  to  break 
down  after  it  is  discarded,  it  is  necessary  for  the  coat- 
ing  composition  to  break  down  and  degrade  so  that 
the  degradable  substrate  can  degrade.  The  intact  ce- 
ment  in  the  coating  composition  serves  as  a  protec- 

55  tive  coating  for  the  degradable  substrate  thereby  in- 
hibiting  premature  disintegration  of  the  degradable 
substrate.  Once  the  cement  in  the  coating  composi- 
tion  begins  to  break  down  and  degrade,  the  degrad- 
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able  substrate  can  also  begin  to  degrade. 
Disintegration  of  the  coating,  and  thus  of  the  de- 

gradable  substrate,  will  occur  when  the  degradable 
coating  is  placed  on  at  least  one  side  of  the  degrad- 
able  substrate.  Faster  disintegration,  of  course,  will  5 
occur  when  both  sides  of  the  degradable  substrate 
are  coated  with  the  degradable  coating.  However,  it 
is  possible  to  coat  one  side  with  the  degradable  coat- 
ing  described  herein  and  another  side  with  a  more 
conventional  coating  or  a  less  degradable  coating.  In  10 
general,  with  food  products  a  less  degradable  or  non- 
degradable  coating  is  placed  on  the  side  of  the  de- 
gradable  substrate  which  will  be  exposed  to  the  food 
product  and  the  reverse  side  is  coated  with  the  com- 
position  described  herein.  The  partially  degradable  15 
compositions  which  may  be  used  in  conjunction  with 
the  coating  compositions  described  otherwise  herein 
simply  involve  the  use  of  higher  percentages  of  the 
coating  composition  of  the  emulsions  described  here- 
in  and  lesser  amounts  of  the  cement  and  other  com-  20 
ponents.  When  the  cement  and  other  components 
are  totatly  removed,  of  course,  the  coating  composi- 
tion  becomes  essentially  non-degradable. 

A  particularly  preferred  coating  composition 
which  still  maintains  certain  degradative  properties  25 
but  which  exhibits  heightened  resistance  to  liquids 
generally,  and  food  liquids  specifically,  involves  a 
coating  composition  comprising:  from  about  15  to 
about  60  percent  by  weight  of  a  cement;  from  about 
40  to  about  75  percent  by  weight  on  a  solids  basis  of  30 
an  aqueous  emulsion  polymer;  from  0  to  about  20, 
preferably  from  about  1  to  about  20,  percent  by  weight 
of  sulphate;  and  from  0  to  about  10,  preferably  from 
about  1  to  about  10,  percent  by  weight  of  a  clay,  all 
as  described  above.  35 

The  present  coating  composition  may  be  applied 
by  conventional  spraying  or  airless  spraying,  with  or 
without  electrostatic  assist.  In  addition,  electrostatic 
discs  may  be  used  to  apply  the  coating  composition. 

Although  not  wishing  to  be  limited  to  any  partic-  40 
ular  theory  or  mode  of  the  degradation  of  the  cement 
in  the  present  coating  composition,  it  is  believed  that 
the  sulphate  (e.g.  calcium  sulphate)  in  the  coating  ab- 
sorbs  water  and  forms  a  complex  with  the  kaolin 
which  causes  the  cement  to  form  a  slush  and  the  45 
dried  coating  to  break  down.  As  a  result  of  the  pres- 
ence  of  the  sulphate,  kaolin  and  cement  in  the  coat- 
ing,  the  coating  will  readily  degrade  and  decompose 
within  a  few  years  in  a  moisture  and,  preferably,  bio- 
logically  active  environment  such  as  a  landfill,  there-  50 
by  allowing  the  degradable  substrate  also  to  degrade. 

Since  the  coating  composition  of  this  invention  is 
non-toxic,  it  may  be  used  to  coat  paper  articles  for 
food  storage,  such  as  vacuum  moulded  paper  food 
trays  used  in  the  fast  food  industry.  The  paper  con-  55 
tainers  coated  with  the  coating  composition  have  a 
semi-lustrous  finish  and  smooth  surface  texture  and 
are  resistant  to  food  juices  and  moisture. 

Embodiments  of  the  present  invention  will  be  de- 
scribed  with  reference  to  the  following  Examples 
which  are  provided  for  illustrative  purposes  only  and 
should  not  be  used  to  limit  the  scope  of  the  invention. 
In  the  following  Examples,  all  parts  are  by  weight,  un- 
less  otherwise  specified. 

Example  1 

Components  A  and  B  were  prepared  as  follows: 

Component  A 

24.39  parts  water  were  blended  under  agitation 
with  0.41  parts  of  a  Natrosol™  330  thickener  avail- 
able  from  Aqualon  Co.,  0.96  parts  of  Tamol™  850  sur- 
factant  available  from  Rohm  &  Haas  Co.,  0.30  parts 
of  ammonium  hydroxide  and  0.54  parts  of  Drewplus™ 
L140  defoamer  available  from  Drew  Chemical.  Also 
added  with  agitation  were  16.8  parts  of  Kronos™ 
2020  titanium  dioxide  available  from  Kronos,  Inc., 
2.57  parts  of  Hitox™  titanium  dioxide  available  from 
Hitox  Corporation  of  America,  along  with  2.57  parts  of 
burnt  umber  pigment  and  14.98  parts  of  calcium  car- 
bonate.  20.74  parts  of  water,  127.99  parts  of  Airflex 
100,  an  EVA  emulsion  (aqueous  emulsion  polymer) 
available  from  Air  Products  &  Chemicals  Company 
and  90.17  parts  of  Michemlub™  368,  a  wax  emulsion 
available  from  Michelman  Chemical  Co.  were  then 
added  to  the  mixture. 

Component  B 

17.95  parts  of  water  were  blended  with  7.11  parts 
of  corn  syrup,  3.66  parts  of  ammonium  hydroxide, 
9.33  parts  of  potassium  hydrogen  tartrate,  9.33  parts 
of  Tamol™  850,  24.70  parts  of  Huber™  35,  a  kaolin 
clay  (clay),  9.89  parts  of  calcium  sulphate  (sulphate), 
and  1.08  parts  of  Drewplus™  L140.  To  this  mixture 
was  added  a  total  156.88  parts  of  tap  water,  and 
459.88  parts  of  white  Portland  cement  type  I  (ce- 
ment). 

Components  A  and  B  were  then  mixed  together 
and  exhibited  a  pot  life  of  two  hours.  Over  this  period 
of  time  the  mixture  could  readily  be  applied  to  recon- 
stituted  paper  or  cardboard  flats  by  spraying  as  well 
as  by  other  conventional  coating  means. 

A  coating  of  the  Component  A  and  Component  B 
mixture  was  sprayed  to  a  thickness  of  3  mils  on  recon- 
stituted  paper  plates  using,  in  one  case,  a  standard 
spray  gun  and,  in  another  case,  an  electrostatic  disc. 
The  plates  were  dried  in  a  350°F  oven.  The  plates 
were  then  placed  in  a  platen  press  and  heated  at  a 
temperature  of  100°  C  and  under  100  psi  for  about  1 
second.  A  uniform,  smooth  coating  resulted.  The 
coatings  degraded  when  placed  in  a  moisture  active 
landfill,  i.  e.,  a  landfill  containing  sufficient  moisture 
to  degrade  the  coating  in  question  over  time. 
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Example  2 

A  two-component  coating  composition  was  pre- 
pared  as  follows: 

5 
Component  A 

69.12  parts  of  water  were  mixed  with  1.50  parts 
of  Natrosol™  330,  2.73  parts  of  Tamol™  850,  0.30 
parts  of  ammonium  hydroxide,  1.54  parts  of  Drew-  10 
plus™  L140  defoamer.  Added  to  this  mixture  under 
agitation  were  47.62  parts  of  Kronos™  2020,  7.30 
parts  of  Hitox™  titanium  dioxide,  0.96  parts  of  burnt 
umber  pigment,  42.46  parts  of  calcium  carbonate, 
58.77  parts  of  water,  362.70  parts  of  Airflex™  100  15 
emulsion,  and  255.54  parts  of  wax  emulsion. 

Component  B 

3.58  parts  of  water  were  mixed  with  1.52  parts  of  20 
corn  syrup,  0.79  parts  of  ammonium  hydroxide,  2.0 
parts  of  potassium  hydrogen  tartrate,  2.0  parts  of  Ta- 
mol™  850,  5.30  parts  of  Huber™  35  clay,  2.13  parts 
of  calcium  sulphate,  and  0.23  parts  of  Drewplus™ 
L140.  Added  for  viscosity  control  were  33.65  parts  of  25 
water.  Finally  98.64  parts  of  white  Portland  cement 
type  I  were  added  to  the  mixture. 

Components  A  and  B  were  blended  and  sprayed 
to  a  thickness  of  5  mil  on  a  reconstituted  paper  plate 
stock,  dried  and  cured  as  in  Example  1.  The  reverse  30 
side  of  the  plate  was  sprayed,  dried  and  cured  with 
the  blend  described  in  Example  1. 

The  coated  plates  were  then  brought  in  contact 
with  meat  products.  The  inside  coating  using  the  Ex- 
ample  2  composition  showed  excellent  resistance  to  35 
the  meat  product.  When  the  coated  plate  is  exposed 
to  a  moisture  active  landfill,  it  degraded. 

As  can  be  seen,  the  Example  2  blend  contains  a 
much  higher  level  of  emulsion  than  does  Example  1 
so  as  to  retard  food  liquid  penetration  of  the  card-  40 
board  stock.  On  the  other  hand,  the  material  pre- 
pared  in  Example  1  is  much  more  readily  degradable 
because  of  its  high  concentration  of  cement  and  its 
relatively  low  amount  of  emulsion  polymer. 

Claims 

1  .  A  degradable  coating  composition  comprising: 
(a)  a  cement;  50 
(b)  at  least  one  of  a  clay  and  a  sulphate;  and 
(c)  an  aqueous  emulsion  polymer  which  is 
substantially  stable  in  the  presence  of  the 
other  components  in  said  coating  composi- 
tion.  55 

2.  The  coating  composition  defined  in  claim  1, 
wherein  both  of  said  clay  and  said  sulphate  are 

present. 

3.  The  coating  composition  defined  in  claim  1,  fur- 
ther  comprising  at  least  one  of  a  wax,  an  organic 
acid  and  a  sugar. 

4.  The  coating  composition  defined  in  claim  1  ,  com- 
prising: 

(a)  from  about  40  to  about  90  percent  by 
weight  of  said  cement; 
(b)  from  0  to  about  20  percent  by  weight  of 
said  clay; 
(c)  from  about  0  to  about  20  percent  by  weight 
of  said  sulphate;  and 
(d)  from  about  6  to  about  60  percent  by  weight 
of  said  emulsion  polymer;  all  based  on  the  to- 
tal  weight  of  said  cement,  said  clay,  said  sul- 
phate  and  the  solids  weight  of  said  emulsion 
polymer. 

5.  The  coating  composition  defined  in  claim  4,  fur- 
ther  comprising  from  about  1  to  about  20  percent 
by  weight  of  an  organic  acid  and  from  about  1  to 
about  25  percent  by  weight  of  a  wax. 

6.  The  coating  composition  defined  in  any  of  the 
preceding  claims,  wherein  the  clay  is  based  upon 
aluminum  silicate. 

7.  The  coating  composition  defined  in  any  of  the 
preceding  claims,  wherein  the  sulphate  is  an  al- 
kali  or  alkaline  earth  metal  sulphate. 

8.  The  coating  composition  defined  in  any  of  the 
preceding  claims,  wherein  the  sulphate  is  cal- 
cium  sulphate. 

9.  The  coating  composition  defined  in  any  of  the 
preceding  claims,  wherein  the  polymer  is  an  ethy- 
lene-vinyl  acetate  emulsion  copolymer. 

10.  A  process  for  manufacturing  a  coated  article 
comprising  a  degradable  substrate,  the  process 
comprising  applying  as  a  first  coating  composi- 
tion  the  coating  composition  defined  in  claim  4  to 
a  first  surface  of  said  degradable  substrate  and 
curing/drying  said  coating  composition,  wherein 
said  first  surface  of  the  degradable  substrate  is 
coated  with  said  first  coating  composition  and  a 
second  surface  of  said  degradable  substrate  is 
coated  with  a  second  coating  composition  com- 
prising  from  about  15  to  about  60  percent  by 
weight  of  a  cement,  from  0  to  about  20  percent  by 
weight  of  a  clay  or  from  0  to  about  10  percent  by 
weight  of  a  sulphate,  wherein  at  least  one  of  the 
sulphate  or  the  clay  is  present,  and  from  about  40 
to  about  75  percent  by  solids  weight  of  an  aqu- 
eous  emulsion  polymer  which  is  stable  in  the 
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presence  of  the  other  components  of  said  second 
coating  composition,  wherein  said  percentages 
are  based  on  the  total  solids  amount  of  the  ce- 
ment,  sulphate,  clay  and  aqueous  emulsion. 

5 
11.  The  process  defined  in  claim  10,  wherein  the  de- 

gradable  substrate  is  paper. 

12.  A  coated  article  comprising  a  degradable  sub- 
strate  having  a  first  surface  thereof  coated  with  10 
a  first  coating  composition  initially  comprising: 

(a)  from  about  40  to  about  90  percent  by 
weight  of  a  cement; 
(b)  from  0  to  about  20  percent  by  weight  of  a 
clay;  15 
(c)  from  about  0  to  about  20  percent  by  weight 
of  a  sulphate;  and 
(d)  from  about  6  to  about  60  percent  by  weight 
of  an  emulsion  polymer  which  is  stable  in  the 
presence  of  the  other  components  of  said  first  20 
coating  composition; 

all  based  on  the  total  weight  of  said  cement,  said 
clay,  said  sulphate  and  said  emulsion  polymer; 

wherein  at  least  one  of  said  clay  and  said 
sulphate  is  present.  25 

13.  The  article  defined  in  claim  12,  wherein  said  de- 
gradable  substrate  further  comprises  a  second 
surface  thereof  coated  with  a  second  coating 
composition  initially  comprising  30 

(a)  from  about  15  to  about  60  percent  by 
weight  of  a  cement; 
(b)  from  0  to  about  20  percent  by  weight  of  a 
clay 
(c)  from  0  to  about  10  percent  by  weight  of  a  35 
sulphate;  and 
(d)  from  about  40  to  about  75  percent  by 
weight  of  an  emulsion  polymer  which  is  stable 
in  the  presence  of  the  other  components  of 
said  second  coating  composition;  40 

all  based  on  the  total  weight  of  said  cement,  said 
clay,  said  sulphate  and  said  emulsion  polymer 
which  is  stable  in  the  presence  of  the  other  com- 
ponents  of  said  first  coating  composition; 

wherein  at  least  one  of  the  sulphate  or  the  45 
clay  is  present. 

50 
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