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Description 

The  present  invention  relates  to  phosphors,  a  method  for  treating  the  surface  thereof  and  a  process  for 
producing  a  phosphor  screen.  Particularly,  it  relates  to  phosphors  for  cathode  ray  tubes  having  improved 

5  coating  properties  for  the  preparation  of  a  phosphor  screen. 
A  typical  process  for  preparing  a  phosphor  screen  for  a  color  picture  tube  comprises  dispersing  a 

phosphor  in  a  photosensitive  resin  solution  such  as  polyvinyl  alcohol  activated  by  ammonium  dichromate,  to 
obtain  a  phosphor  slurry,  coating  this  phosphor  slurry  on  a  glass  panel,  and  irradiating  ultraviolet  rays  in  a 
prescribed  pattern  through  a  shadow  mask  to  cure  and  insolubilize  the  resin.  Then,  with  a  developer  such 

io  as  warm  water,  the  portions  not  irradiated  with  ultraviolet  rays  are  dissolved  and  removed.  This  operation  is 
repeated  three  times  with  respect  to  three  colors  (blue,  green  and  red)  to  form  a  phosphor  screen  in  the 
form  of  stripes  or  dots. 

In  the  process  for  forming  such  a  phosphor  screen,  the  phosphor  is  required  to  satisfy  the  following 
conditions: 

75  (1)  The  phosphor  screen  must  be  dense  and  have  little  pin  holes  or  the  like. 
(2)  One  light  emitting  phosphor  component  must  not  intermix  with  other  light  emitting  elements  (stripes 
or  dots),  i.e.  cross  color  contamination  must  not  occur. 
(3)  Formation  of  the  light  emitting  elements  must  be  excellent,  i.e.  the  edges  of  the  stripes  must  be 
straight,  the  edges  of  dots  must  be  circular,  and  the  edges  must  be  sharp. 

20  (4)  The  phosphor  photosensitive  solution  must  have  a  high  level  of  light  exposure  sensitivity,  and  the 
photo-curing  speed  by  ultraviolet  rays  is  high  so  as  to  provide  good  working  efficiency. 
(5)  During  the  process  of  exposure  and  development,  the  portions  cured  by  irradiation  with  ultraviolet 
rays  must  have  strong  bond  strength,  and  the  phosphor  screen  at  such  portions  must  not  fall  off  from  the 
glass  panel  by  high  pressure  aqueous  development  treatment. 

25  A  phosphor  having  zinc  hydroxide  deposited  thereon  is  known  as  a  phosphor  having  conditions  (2)  and 
(4)  improved  among  the  above  conditions.  (U.S.  Patent  4,287,257) 

In  recent  years,  a  finer  image  is  required  for  a  color  picture  tube  in  order  to  improve  the  image  quality. 
For  this  purpose,  it  is  necessary  to  form  fine  picture  elements  (stripes  or  dots).  In  order  to  consistently  form 
fine  picture  elements  on  a  glass  panel,  it  is  important  that  the  bond  strength  of  the  phosphor  to  the  glass 

30  panel  is  strong  and  no  cross  color  contamination  will  take  place.  As  a  method  for  increasing  the  bond 
strength  of  the  phosphor,  there  may,  for  example,  be  mentioned  a  method  wherein  a  phosphor  suspension 
coated  in  a  process  step  prior  to  the  development  is  forcibly  dried  to  form  a  strong  phosphor  layer. 
However,  there  is  a  problem  that  the  stronger  the  phosphor  layer  prior  to  the  development,  the  more  likely 
fogging  will  result  on  other  colors. 

35  The  above  mentioned  phosphor  having  zinc  hydroxide  coated  thereon  has  a  limit  in  the  level  of  forming 
a  highly  fine  image.  Further,  even  if  the  amount  of  zinc  hydroxide  coated  is  increased,  no  adequate 
improvement  is  attainable  in  the  prevention  of  fogging.  On  the  contrary,  such  an  increase  tends  to  increase 
the  coagulation  of  the  zinc  hydroxide  colloid,  whereby  the  dispersibility  of  the  phosphor  in  the  suspension 
tends  to  be  poor,  thus  leading  to  a  decrease  in  the  bond  strength  or  a  deterioration  such  as  breakage  of  the 

40  edges  or  formation  of  pin  holes. 
It  is  an  object  of  the  present  invention  to  provide  a  phosphor  having  the  bond  strength  and  the 

dispersibility  improved  while  maintaining  the  desirable  characteristics  of  the  conventional  phosphor  having 
zinc  hydroxide  coated,  such  as  excellent  exposure  sensitivity  or  prevention  of  color  mixing,  a  method  for 
treating  the  surface  of  such  a  phosphor  and  a  process  for  producing  a  phosphor  screen. 

45  The  present  invention  provides  (1)  a  phosphor  as  defined  in  claim  1  comprising  phosphor  particles  and 
a  surface  treating  material  attached  or  coated  on  the  phosphor  particles,  wherein  said  surface  treating 
material  comprises  zinc  and  a  polycarboxylate,  (2)  a  method  for  treating  the  surface  of  a  phosphor  as 
defined  in  claim  5,  which  comprises  adding  to  a  suspension  of  the  phosphor  a  surface  treating  agent  which 
provides  zinc  ions  and  polycarboxylic  acid  ions  in  an  aqueous  solvent,  and  adjusting  the  pH  to  a  level  of 

50  from  6.5  to  10  with  an  alkaline  solution,  and  (3)  a  process  for  producing  a  phosphor  screen,  which 
comprises  coating  the  phosphor  of  above  item  (1)  on  the  surface  of  a  panel,  followed  by  baking. 

Now,  the  present  invention  will  be  described  in  detail  with  reference  to  the  preferred  embodiments. 
In  the  accompanying  drawings: 
Figures  1(a)  and  (b)  are  electron  microscopic  photographs  of  the  particle  structure  of  the  phosphor 

55  obtained  in  Example  1  . 
Figures  2(1)  and  (b)  are  electron  microscopic  photographs  of  the  particle  structure  of  the  phosphor 

obtained  in  Comparative  Example  1  . 
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Figure  3  is  a  graph  showing  the  relation  between  the  amounts  of  sodium  citrate  and  zinc  ions  added, 
and  the  attached  rate  of  the  zinc  compound  on  the  surface  of  phosphors. 

Figure  4  is  a  graph  showing  the  relation  between  the  attached  rate  of  the  zinc  compound  on  the  surface 
of  phosphors  and  the  pH  of  the  phosphor  suspension. 

5  Figure  5  is  a  graph  showing  the  relation  between  adhesion  strength  and  cross  color  contamination  of 
the  present  invention  phosphor  and  conventional  phosphor. 

Figure  6  is  the  X-ray  diffraction  diagram  of  the  phosphor  in  Example  1  . 
Figure  7  is  the  X-ray  diffraction  diagram  of  the  phosphor  of  Comparative  Example  1  . 
The  polycarboxylic  acid  and  a  salt  thereof  to  be  used  in  the  present  invention  include  a  carboxylic  acid 

io  having  at  least  two  carboxyl  groups  per  molecule  and  at  the  same  time  containing  a  hydroxyl  group  in  the 
molecule  i.e.  an  oxycarboxylic  acid.  Specific  examples  of  such  a  polycarboxylic  acid  and  a  salt  thereof 
include  oxalic  acid,  tartaric  acid,  malic  acid,  malonic  acid,  maleic  acid,  fumaric  acid  and  phthalic  acid  as 
acids  having  two  carboxyl  groups,  and  citric  acid  and  tricarballylic  acid  as  acids  having  three  carboxyl 
groups,  and  salts  thereof.  The  amount  of  the  polycarboxylic  acid  ions  added  to  the  phosphor  suspension  is 

is  preferably  from  50  to  10,000  ppm  relative  to  the  weight  of  the  phosphor. 
Further,  as  an  assistant  to  stabilize  the  attachment  of  the  surface  treating  material  to  the  phosphor,  it  is 

preferred  to  incorporate  at  least  one  member  selected  from  the  group  consisting  of  aluminum  hydroxide, 
alumina  sol,  zinc  phosphate,  magnesium  phosphate,  aluminum  phosphate,  barium  phosphate,  calcium 
phosphate,  zinc  pyrophosphate,  calucium  pyrophosphate,  magnesium  pyrophosphate,  aluminum 

20  pyrophosphate,  colloidal  silica,  ionic  silica  and  powdery  silica.  It  is  particularly  preferred  to  incorporate 
alumina  sol,  zinc  phosphate  or  ionic  cilica. 

For  the  addition  of  zinc  ions  to  the  phosphor  suspension,  it  is  possible  to  use  at  least  one  water-soluble 
zinc  compound  selected  from  the  group  consisting  of  zinc  sulfate,  zinc  acetate,  zinc  nitrate  and  zinc  halides 
(provided  that  fluorine  is  excluded  from  the  halogen).  The  amount  of  the  zinc  ions  added  to  the  phosphor 

25  suspension  is  preferably  from  100  to  30,000  ppm  relative  to  the  weight  of  the  phosphor. 
As  an  alkaline  solution  to  adjust  the  pH  of  the  phosphor  suspension,  an  alkali  metal  hydroxide  such  as 

sodium  hydroxide,  potassium  hydroxide  or  ammonium  hydroxide,  may  be  employed.  By  reacting  the  above 
water-soluble  zinc  compound  with  the  above  alkaline  solution  in  the  presence  of  the  above  polycarboxylic 
acid  ions,  a  zinc  compound  modified  by  the  polycarboxylic  acid  ions,  can  be  obtained. 

30  According  to  the  present  invention,  a  colloid  of  zinc  hydroxide  tertially  modified  by  the  polycarboxylic 
acid  ions  is  attached  or  coated  on  the  surface  of  phosphor  particles  to  obtain  a  phosphor  for  slurry  coating, 
whereby  the  adhesion  strength  and  the  despersibility  can  be  improved,  and  it  is  possible  to  prevent  falling 
off  of  the  phosphor  layer  during  the  development  or  formation  of  pin  halls  or  fogging. 

A  typical  procedure  for  the  surface  treatment  of  a  phosphor  will  be  described.  Firstly,  a  phosphor  is  put 
35  in  deionized  water  and  thoroughly  suspended,  and  an  aqueous  solution  of  a  polycarboxylic  acid  or  a  salt 

thereof  is  added  thereto.  The  mixture  is  again  suspended.  Further,  an  aqueous  solution  containing  zinc  ions 
is  added  thereto. 

Figure  3  shows  the  results  of  investigation  for  the  attached  rate  of  a  zinc  compound  when  the  amount  of 
sodium  citrate  added  was  changed.  As  is  apparent  from  this  Figure,  for  example,  in  the  case  where  the  zinc 

40  ion  concentration  is  1,000  ppm,  the  attached  rate  of  the  zinc  compound  tends  to  decrease  as  the  amount  of 
sodium  citrate  added  increases. 

Then,  an  aqueous  alkaline  solution  was  gradually  added  to  this  suspension  to  adjust  the  pH. 
Figure  4  shows  the  results  of  investigation  of  the  pH  dependability  of  the  attached  rate  of  zinc 

compound  to  a  phosphor  when  the  pH  was  changed.  As  is  apparent  from  this  Figure,  a  preferred  pH  range 
45  is  from  6.5  to  10. 

As  a  result,  the  zinc  compound  colloid  containing  the  polycarboxylate  consistently  precipitates  and 
deposits  on  the  surface  of  the  phosphor.  The  phosphor  suspension  is  left  to  stand  and  to  let  the  phosphor 
having  the  colloid  attached  thereon  sediment.  Then,  the  supernatant  is  removed,  and  washing  by  decanta- 
tion  with  deionized  water  is  repeated  a  few  times,  followed  by  filteration  and  dehydration.  The  dehydrated 

50  cake  is  dried  at  a  temperature  of  from  100  to  150°C,  and  the  bulky  phosphor  is  disintegrated  by  a  sieve  to 
obtain  a  desired  phosphor. 

The  phosphor  thus  obtained  has  particles  uniformly  deposited  on  its  surface  as  shown  in  the  electron 
microscopic  photographs  of  Figures  1(a)  and  (b). 

Whereas,  in  the  conventional  phosphor  having  only  zinc  hydroxide  attached  without  adding  the 
55  polycarboxylic  acid  ions  (U.S.  Patent  4,287,257),  zinc  hydroxide  is  non-uniformly  attached  in  a  film  form,  as 

shown  in  the  electron  microscopic  photographs  of  Figures  2(a)  and  (b).  Such  attachment  is  believed  to 
render  the  phosphor  particles  to  be  suspectible  to  coagulation. 

3 
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Now,  referring  to  Figure  5  wherein  the  phosphor  of  the  present  invention  and  the  above  mentioned 
conventional  phosphor  were  compared  with  respect  to  the  adhesion  strength  and  the  cross  contamination 
(here  the  cross  contamination  is  represented  by  the  degree  of  color  mixing  of  the  red  emitting  output  to  the 
blue  emitting  output)  in  accordance  with  the  coating  tests  which  will  be  described  in  detail  in  Example  1  ,  it 

5  is  evident  that  as  compared  with  the  black  spot  representing  the  phosphor  screen  wherein  the  non-treated 
phosphor  was  employed,  white  triangles  representing  the  phosphor  screen  in  which  the  conventional 
phosphor  was  used,  show  that  as  the  amount  of  zinc  ions  increased,  the  adhesion  strength  represented  by 
the  minimum  stripe  width  decreased  although  the  cross  contamination  was  improved,  whereas  the  white 
spots  representing  the  phosphor  screen  in  which  the  phosphor  of  the  present  invention  was  used,  show  that 

io  as  the  amounts  of  zinc  ions  and  citric  acid  ions  increased,  the  cross  contamination  and  the  bond  strength 
were  improved  in  the  same  time. 

Thus,  according  to  the  present  invention,  the  phosphor  surface  is  treated  by  adding  polycarboxylic  acid 
ions  in  addition  to  zinc  ions  to  the  phosphor  suspension,  whereby  particles  can  be  attached  to  the  surface, 
and  the  adhesion  properties  and  the  dispersibility  can  be  improved  in  addition  to  the  excellent  photosen- 

15  sitive  properties  of  the  phosphor  and  the  effects  for  preventing  cross  color  contamination.  Further,  the 
present  invention  has  made  it  possible  to  produce  an  excellent  color  picture  tube  by  a  conventional  method 
for  the  preparation  of  a  phosphor  screen. 

Now,  the  present  invention  will  be  described  in  of  th  further  detail  with  reference  to  Examples.  However, 
it  should  be  understood  that  the  present  invention  is  by  no  means  restricted  to  such  specific  Examples. 

20 
EXAMPLE  1 

Into  3  £  of  deionized  water,  1,000  g  of  Y202S:Eu  red  emitting  phosphor  was  introduced  and  thoroughly 
suspended.  Then,  30  ml  of  a  1%  sodium  citrate  (Na3C6H507«2H20)  solution  was  added  thereto,  and  the 

25  mixture  was  thoroughly  stirred.  Then,  40  ml  of  a  10%  zinc  sulfate  (ZnS04«7H20)  solution  was  added 
thereto,  and  the  mixture  was  again  thoroughly  stirred,  and  a  2%  NaOH  solution  was  gradually  added  thereto 
under  a  suspended  condition  to  adjust  the  pH  to  8.5.  Thereafter,  stirring  was  continued  for  20  minutes,  and 
the  mixture  was  left  to  stand  still  for  10  minutes  to  let  the  phosphor  settle.  Then,  the  supernatant  was 
removed  by  decantation,  and  the  phosphor  was  washed  once  with  deionized  water.  Then,  the  phosphor  was 

30  collected  by  filtration,  dehydrated,  dried  at  120°C  for  15  hours  and  sieved  with  a  sieve  of  300  mesh  to 
obtain  a  surface-treated  phosphor. 

Figures  1(a)  and  (b)  show  electron  microscopic  photographs  of  the  phosphor  of  the  present  invention 
thus  obtained.  Figure  1(a)  is  a  photograph  of  5,000  magnifications,  and  Figure  1(b)  is  a  photograph  of 
20,000  magnifications.  It  is  evident  from  these  photographs  that  particles  which  are  believed  to  be  zinc 

35  compound-containing  particles  modified  with  a  polycarboxylic  acid  ions,  are  uniformly  attached  to  the 
surface  of  the  phosphor  particles. 

On  the  other  hand,  Figures  2(a)  and  (b)  are  electron  microscopic  photographs  of  a  phosphor  having 
zinc  hydroxide  attached  to  the  phosphor  surface  by  adding  only  zinc  ions  to  the  phosphor  suspension 
without  using  a  polycarboxylic  acid  or  a  salt  thereof.  Figure  2(a)  is  a  photograph  of  5,000  magnifications, 

40  and  Figure  2(b)  is  a  photograph  of  20,000  magnifications.  It  is  evident  from  these  photographs  that  zinc 
hydroxide  is  non-uniformly  and  flatly  deposited  on  the  surface  of  the  phosphor  particles. 

The  crystal  structures  of  the  substance  attached  to  the  phosphor  in  Figure  1  and  the  substance 
attached  to  the  phosphor  of  Figure  2  were  examined  by  X-ray  diffraction,  whereby  the  latter  attached 
substance  was  found  to  show  a  peak  of  a  double  salt  by  Zn(OH)2  and  ZnSO+  as  shown  in  Figure  7,  thus 

45  indicating  attachment  of  crystals  of  so-called  zinc  hydroxide 
[6Zn(OH)2«ZnS04-4H20].  However,  in  the  X-ray  diffraction  of  the  former,  no  special  peak  was  observed,  as 
shown  in  Figure  6,  thus  indicating  that  substance  like  zinc  hydroxide  was  not  formed.  The  former  attached 
substance  is  believed  to  be  different  from  a  pure  inorganic  compound,  and  it  is  believed  that  a  zinc 
compound  containing  an  organic  substance  (such  as  zinc  polycarboxylate)  was  formed.  Further,  in  the 

50  present  invention,  if  the  amount  of  the  polycarboxylic  acid  added  is  substantially  smaller  than  the  amount  of 
zinc  ions  added,  zinc  hydroxide  will  be  mixed  in  the  zinc  compound  containing  an  organic  substance,  but 
such  will  not  bring  about  any  particular  trouble. 

Next,  the  phosphor  thus  obtained  was  formed  into  a  phosphor  slurry  using  an  aqueous  polyvinyl  alcohol 
containing  ammonium  dichromate,  and  a  coating  test  on  the  panel  was  conducted  to  examine  the 

55  photosensitive  properties  of  the  phosphor  screen,  the  bond  properties  to  the  panel  and  the  cross 
contamination  (red  emitting  output/blue  emitting  output). 

Here,  the  coating  test  was  conducted  in  such  a  manner  that  in  front  of  a  shadow  mask  forming  stripe 
picture  elements,  a  circular  filter  having  the  ultraviolet  ray  transmittance  as  well  as  the  angle  changed,  was 

4 
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mounted,  and  a  prescribed  dose  of  ultraviolet  rays  was  uniformly  irradiated  for  exposure,  followed  by  water 
development,  whereupon  the  attached  state  of  picture  elements  (stripes)  on  the  panel  was  inspected. 

The  results  are  shown  in  Table  1  . 
Further,  for  the  purpose  of  comparison,  a  similar  test  was  conducted  with  respect  to  a  phosphor 

5  (amount  of  zinc  deposited;  900  ppm)  obtained  in  the  same  manner  as  above  except  that  sodium  citrate  was 
omitted  during  the  surface  treatment  of  the  phosphor.  The  results  of  this  Comparative  Example  are  also 
shown  in  Table  1  . 

EXAMPLE  2 
70 

Into  3  I  of  deionized  water,  1,000  g  of  Y202S:Eu  red  emitting  phosphor  was  introduced  and  thoroughly 
suspended.  Then,  10  mi  of  alumina  sol  (Alumina  sol  100,  trade  name,  manufactured  by  Nissan  Chemical 
Industries  Company  Limited,  Al2  03:10%)  diluted  with  water  in  an  amounts  of  10  times  the  amount  of 
alumina  sol,  was  added,  and  the  mixture  was  thoroughly  stirred.  Then,  30  ml  of  a  1%  sodium  citrate 

75  solution  was  added  thereto,  and  then  40  ml  of  a  10%  zinc  sulfate  (ZnS04«7H20)  solution  was  added 
thereto.  Then,  a  2%  NaOH  solution  was  gradually  added  thereto  in  a  suspended  state  under  adequate 
stirring  to  adjust  the  pH  to  8.5. 

Thereafter,  the  treatment  was  conducted  in  the  same  manner  as  in  Example  1  ,  and  the  evaluation  was 
conducted  in  the  same  manner. 

20  The  results  are  shown  in  Table  2.  As  is  apparent  from  this  Table,  in  Example  2,  substantially  the  same 
effects  as  in  Example  1  were  obtained.  In  detail,  Example  2  is  slightly  better  than  Example  1  with  respect  to 
the  cross  contamination.  Further,  from  the  amount  of  Zn  attached  by  coating  (the  analytical  value),  the 
amount  of  Zn  attached  is  larger  when  the  alumina  sol  was  used  as  an  assistant,  and  thus,  it  is  believed  that 
the  alumina  sol  serves  to  stabilize  the  attaching. 

25 
EXAMPLE  3 

Into  3  £  of  deionized  water,  1,000  g  of  ZnS:Cu,AI  green  emitting  phosphor  was  introduced  and 
thoroughly  suspended.  Then,  colloidal  silica  was  added  thereto  in  an  amount  of  0.5%  by  weight  as  the  silica 

30  content  relative  to  the  weight  of  the  phosphor,  and  the  mixture  was  thoroughly  stirred. 
Thereafter,  35  ml  of  a  1%  potassium  tartrate  (^C+H+Og  •0.5H2O)  solution  was  added  thereto,  and  the 

mixture  was  thoroughly  stirred.  Then,  40  ml  of  a  10%  zinc  sulfate  (ZnS04«7H20)  solution  was  added 
thereto,  and  the  mixture  was  again  thoroughly  stirred,  and  a  2%  NaOH  solution  was  gradually  added  in  a 
suspended  state  to  adjust  the  pH  to  8.5. 

35  Thereafter,  the  treatment  was  conducted  in  the  same  manner  as  in  Example  1  ,  and  the  evaluation  was 
conducted  in  the  same  manner. 

The  results  are  shown  in  Table  3.  As  is  evident  from  Table  3,  excellent  effects  as  in  example  1  were 
obtained. 

Further,  substantially  the  same  effects  as  above  were  obtained  also  when  other  carboxylates  such  as 
40  sodium  succinate  (Na^H+O^  «6H20)  and  potassium  hydrogen  phthalate  (KC8H5O4)  were  used  instead  of 

sodium  citrate  or  potassium  tartrate  of  the  preceding  Examples. 

45 
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In  the  coating  properties  in  the  Tables,  the  adhesion  angle  means  the  angle  of  a  fan  shape  from  the 
position  on  the  panel  which  overlaps  the  position  of  the  above  circular  filter  where  the  ultraviolet 
transmittance  of  the  filter  is  the  maximum  (i.e.  the  position  where  the  phosphor  layer  is  adhered  in  the  most 
stable  state)  to  the  position  on  the  panel  where  the  picture  elements  start  to  fall  off  due  to  a  decrease  in  the 
ultraviolet  ray  transmittance.  The  larger  the  adhesion  angle,  the  better  the  photosensitive  properties  and  the 
adhesion  properties  to  the  panel. 
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The  maximum  stripe  width  means  the  stripe  width  at  the  position  where  the  dose  of  the  ultraviolet  rays 
is  maximum.  The  larger  the  maximum  stripe  width,  the  higher  the  photosensitive  performance.  The 
minimum  stripe  width  is  the  minimum  width  of  stripes  formed  in  the  region  where  the  dose  of  the  ultraviolet 
rays  is  minimized  by  the  above  circular  filter.  The  smaller  the  minimum  stripe  width,  the  better  the  bonding 

5  properties. 
Further,  the  cross  contamination  means  a  color  mixing  resulting  from  the  deposition  of  a  phosphor  on 

the  dots  or  stripes  of  another  emitting  component  phosphor  already  formed,  when  the  second  or  third 
emitting  component  phosphor  is  subjected  to  slurry  coating,  exposure  and  development  to  form  its  dots  or 
stripes.  The  cross  contamination  (red  emitting  output/blue  emitting  output)  in  the  Tables  was  obtained  in 

io  such  a  manner  that  a  slurry  of  a  red  emitting  component  phosphor  was  coated  on  a  panel  on  which  stripes 
of  a  blue  emitting  component  phosphor  were  already  formed,  then  dried  and  developed  with  warm  water 
without  conducting  exposure  (no  stripes  of  red-phosphor  were,  of  course,  formed),  the  blue  stripes  of  the 
panel  thus  obtained  were  excited  with  ultraviolet  rays  of  3,650  A,  and  the  emitted  lights  were  divided  by  a 
half  mirror  and  received  by  a  photo  multiplier  through  red  and  blue  filters,  to  measure  the  respective 

is  outputs,  whereupon  the  value  of  red  emitting  output/blue  emitting  output  was  determined.  The  larger  the 
value,  the  larger  the  contamination  or  color  mixing  of  the  red  emitting  phosphor  to  the  previously  coated 
blue  emitting  phosphor. 

In  the  powder  properties,  the  sediment  volume  in  water  (5  mg  of  phosphor)  is  the  volume  (ml)  when  5 
g  of  a  phosphor  sample  was  put  in  30  g  of  an  aqueous  solution,  shaked  in  a  sedimentation  tube  and  then 

20  permitted  to  sediment  for  one  hour.  The  larger  the  value  of  this  sediment  volume,  the  poorer  the 
dispersibility. 

The  water  wettability  is  represented  by  the  amount  of  water  required  for  wetting  the  entire  phosphor 
when  the  water  was  added  while  vibration  was  imparted  to  the  phosphor.  The  smaller  the  amount  of  water 
required,  the  more  readily  the  preparation  of  the  slurry  can  be  made. 

25  Further,  the  hardness  of  cake  after  drying  means  that  the  softer  the  cake,  the  better  the  dispersibility  of 
the  phosphor. 

From  the  comparison  of  Example  1  and  Comparative  Example  1  in  Table  1,  it  is  evident  that  the 
phosphor  of  Example  1  has  larger  values  in  both  the  adhesion  angle  and  the  maximum  stripe  width,  and 
thus  indicates  the  superiority  in  the  photosensitive  performance.  Further,  since  the  bond  angle  and  the 

30  minimum  stripe  width  are  large,  it  is  evident  that  the  bonding  properties  are  excellent.  Further,  since  the 
value  of  cross  contamination  (red  emitting  output/blue  emitting  output)  is  small,  it  is  evident  that  color 
mixing  is  suppressed.  From  the  powder  properties,  it  is  evident  that  the  phosphor  of  the  Example  is 
excellent  in  the  dispersibility  of  the  powder,  since  the  sediment  volume  in  water  was  small  and  the  hardness 
of  the  cake  after  drying  was  soft.  Further,  since  the  water  wettability  is  small,  the  preparation  of  the  slurry  is 

35  easy. 
According  to  the  present  invention,  by  adopting  the  above  construction,  it  is  possible  to  provide  a 

phosphor  which  has  little  cross  contamination  as  a  characteristic  of  the  phosphor  having  zinc  hydroxide 
coated  thereon,  which  maintains  excellent  properties  for  photosensitive  performance  and  which  has  the 
adhesion  properties  and  dispersibility  substantially  improved  and  thus  which  is  suitable  for  a  cathode  ray 

40  tube,  particularly  for  a  color  picture  tube. 

Claims 

1.  A  phosphor  comprising  phosphor  particles  and  a  surface  treating  material  attached  or  coated  on  the 
45  phosphor  particles,  characterized  in  that  said  surface  treating  material  comprises  zinc  and  a  polycar- 

boxylate,  said  phosphor  being  obtainable  by  a  method  which  comprises  adding  to  a  suspension  of  the 
phosphor  a  surface  treating  agent  which  provides  zinc  ions  in  an  amount  within  a  range  of  from  100  to 
30,000  ppm  relative  to  the  weight  of  the  phosphor  in  the  phosphor  suspension,  and  polycarboxylic  acid 
ions  in  an  amount  within  a  range  of  from  50  to  10,000  ppm  relative  to  the  weight  of  the  phosphor  in  the 

50  phosphor  suspension,  in  an  aqueous  solvent,  and  adjusting  the  pH  to  a  level  of  from  6.5  to  10  with  an 
alkaline  solution. 

2.  A  phosphor  according  to  claim  1  comprising  phosphor  particles  and  a  surface  treating  material  attached 
or  coated  on  the  phosphor  particles,  wherein  said  surface  treating  material  provides  zinc  ions  and 

55  polycarboxylic  acid  ions  in  an  aqueous  solvent. 

3.  The  phosphor  according  to  Claim  1  ,  wherein  the  surface  treating  material  is  a  zinc  compound  modified 
by  carboxyl  group. 

9 
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4.  The  phosphor  according  to  Claim  1  ,  wherein  the  surface  treating  material  is  zinc  compound  contained 
zinc  polycarboxylate. 

5.  A  method  for  treating  the  surface  of  a  phosphor,  which  comprises  adding  to  a  suspension  of  the 
5  phosphor  a  surface  treating  agent  which  provides  zinc  ions  in  an  amount  within  a  range  of  from  100  to 

30,000  ppm  relative  to  the  weight  of  the  phosphor  in  the  phosphor  suspension,  and  polycarboxylic  acid 
ions  in  an  amount  within  a  range  of  from  50  to  10,000  ppm  relative  to  the  weight  of  the  phosphor  in  the 
phosphor  suspension,  in  an  aqueous  solvent,  and  adjusting  the  pH  to  a  level  of  from  6.5  to  10  with  an 
alkaline  solution. 

10 
6.  The  method  according  to  Claim  5,  wherein  the  surface  treating  agent  which  provides  polycarboxylic 

acid  ions  in  an  aqueous  solvents  is  a  polycarboxylic  acid  and/or  a  polycarboxylate. 

7.  The  method  according  to  Claim  6,  wherein  the  polycarboxylic  acid  and/or  the  polycarboxylate  are  oxalic 
is  acid,  tartaric  acid,  malic  acid,  citric  acid,  succinic  acid,  malonic  acid,  maleic  acid,  fumaric  acid,  phthalic 

acid,  tricarballylic  acid  and  their  salts,  which  have  at  least  two  carboxyl  groups  per  molecule. 

8.  The  method  according  to  Claim  5,  wherein  the  surface  treating  agent  which  provides  zinc  ions  in  an 
aqueous  medium  is  a  water-soluble  zinc  compound. 

20 
9.  The  method  according  to  Claim  8,  wherein  the  water-soluble  zinc  compound  is  at  least  one  member 

selected  from  the  group  consisting  of  zinc  sulfate,  zinc  acetate,  zinc  nitrate  and  zinc  halides  (provided 
that  fluorine  is  excluded  from  the  halogen). 

25  10.  The  method  according  to  Claim  5,  wherein  the  alkaline  solution  is  a  solution  of  at  least  one  member 
selected  from  the  group  consisting  of  sodium  hydroxide,  potassium  hydroxide  and  ammonium  hydrox- 
ide. 

11.  The  method  according  to  Claim  5,  wherein  an  assistant  to  stabilize  the  attaching  of  the  surface  treating 
30  material  to  the  phosphor,  is  used  in  combination. 

12.  A  process  for  producing  a  phosphor  screen,  which  comprises  coating  a  phosphor  on  the  surface  of  a 
panel,  followed  by  baking,  characterized  in  that  said  phosphor  is  as  defined  in  Claim  1. 

35  Patentanspruche 

1.  Leuchtstoff,  umfassend  Leuchtstoffteilchen  und  ein  Material  zur  Oberflachenbehandlung,  das  an  den 
Leuchtstoffteilchen  haftet  oder  diese  uberzieht, 
dadurch  gekennzeichnet,  daf3  das  Material  zur  Oberflachenbehandlung  Zink  und  ein  Polycarboxylat 

40  umfaBt,  wobei  der  Leuchtstoff  erhaltlich  ist  nach  einem  Verfahren,  das  die  Zugabe  eines  Oberflachen- 
behandlungsmittels,  das  Zinkionen  in  einer  Menge  innerhalb  eines  Bereiches  von  100  bis  30.000  ppm 
mit  Bezug  auf  das  Gewicht  des  Leuchtstoffes  in  der  Leuchtstoffsuspension  und  Polycarboxylsaureionen 
in  einer  Menge  in  einem  Bereich  von  50  bis  10.000  ppm  mit  Bezug  auf  das  Gewicht  des  Leuchtstoffes 
in  der  Leuchtstoffsuspension  schafft,  in  einem  wasserigen  Losungsmittel,  zu  einer  Suspension  des 

45  Leuchtstoffes  und  das  Einstellen  des  pH  auf  ein  Niveau  von  6,5  bis  10  mit  einer  alkalischen  Losung 
umfaBt. 

2.  Leuchtstoff  nach  Anspruch  1,  umfassend  Leuchtstoffteilchen  und  ein  Material  zur  Oberflachenbehand- 
lung,  das  an  den  Leuchtstoffteilchen  haftet  oder  diese  uberzieht,  wobei  das  Material  zur  Oberflachenbe- 

50  handlung  Zinkionen  und  Polycarbonsaureionen  in  einem  wasserigen  Losungsmittel  schafft. 

3.  Leuchtstoff  nach  Anspruch  1  ,  worin  das  Material  zur  Oberflachenbehandlung  eine  durch  Carboxylgrup- 
pen  modifizierte  Zinkverbindung  ist. 

55  4.  Leuchtstoff  nach  Anspruch  1,  worin  das  Material  zur  Oberflachenbehandlung  eine  Zinkpolycarboxylat 
enthaltende  Zinkverbindung  ist. 

10 
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5.  Verfahren  zum  Behandeln  der  Oberflache  eines  Leuchtstoffes,  das  die  Zugabe  eines  Oberflachenbe- 
handlungsmittels  zu  einer  Suspension  des  Leuchtstoffes,  wobei  das  Mittel  Zinkionen  in  einer  Menge 
innerhalb  eines  Bereiches  von  100  bis  30.000  ppm,  mit  Bezug  auf  das  Gewicht  des  Leuchtstoffes  in  der 
Leuchtstoffsuspension,  und  Polycarbonsaureionen  in  einer  Menge  innerhalb  eines  Bereiches  von  50  bis 

5  10.000  ppm,  mit  Bezug  auf  das  Gewicht  des  Leuchtstoffes  in  der  Leuchtstoffsuspension,  in  einem 
wasserigen  Losungsmittel  schafft  und  das  Einstellen  des  pH  auf  ein  Niveau  von  6,5  bis  10  mit  einer 
alkalischen  Losung  umfaBt. 

6.  Verfahren  nach  Anspruch  5,  worin  das  Oberflachenbehandlungsmittel,  das  Polycarbonsaureionen  in 
io  einem  wasserigen  Losungsmittel  schafft,  eine  Polycarbonsaure  und/oder  ein  Polycarboxylat  ist. 

7.  Verfahren  nach  Anspruch  6,  worin  die  Polycarbonsaure  und/oder  das  Polycarboxylat  Oxalsaure, 
Weinsaure,  Apfelsaure,  Zitronensaure,  Bernsteinsaure,  Malonsaure,  Maleinsaure,  Fumarsaure,  Phthal- 
saure,  Tricarballylsaure  und  deren  Salze  ist,  die  mindestens  2  Carboxylgruppen  pro  Molekul  aufweisen. 

15 
8.  Verfahren  nach  Anspruch  5,  worin  das  Oberflachenbehandlungsmittel,  das  Zinkionen  in  einem  wasseri- 

gen  Medium  schafft,  eine  wasserlosliche  Zinkverbindung  ist. 

9.  Verfahren  nach  Anspruch  8,  worin  die  wasserlosliche  Zinkverbindung  mindestens  eine  ist,  ausgewahlt 
20  aus  der  Gruppe  bestehend  aus  Zinksulfat,  Zinkacetat,  Zinknitrat  und  Zinkhalogeniden  (vorausgesetzt, 

daf3  Fluor  aus  den  Halogenen  ausgeschlossen  ist). 

10.  Verfahren  nach  Anspruch  5,  worin  die  alkalische  Losung  eine  Losung  mindestens  eines  Stoffes, 
ausgewahlt  aus  der  Gruppe  bestehend  aus  Natriumhydroxid,  Kaliumhydroxid  und  Ammoniumhydroxid, 

25  ist. 

11.  Verfahren  nach  Anspruch  5,  worin  ein  Hilfsmittel  zur  Stabilisierung  des  Haftens  des  Materials  zur 
Oberflachenbehandlung  an  dem  Leuchtstoff  in  Kombination  eingesetzt  wird. 

30  12.  Verfahren  zum  Herstellen  eines  Leuchtstoffschirmes,  das  das  Uberziehen  der  Oberflache  einer  Platte 
mit  einem  Leuchtstoff,  gefolgt  vom  Ausheizen  umfaBt,  dadurch  gekennzeichnet,  daf3  der  Leuchtstoff 
derjenige  ist,  der  in  Anspruch  1  definiert  ist. 

Revendicatlons 
35 

1.  Substance  phosphorescente  comprenant  des  particules  de  substance  phosphorescente  et  un  materiau 
de  traitement  de  surface  fixe  aux  particules  de  substance  phosphorescente  ou  applique  en  revetement 
sur  ces  dernieres,  caracterisee  en  ce  que  le  materiau  de  traitement  de  surface  comprend  du  zinc  et  un 
polycarboxylate,  la  substance  phosphorescente  pouvant  etre  obtenue  par  un  procede  qui  comprend 

40  I'addition  a  une  suspension  de  la  substance  phosphorescente  d'un  agent  de  traitement  de  surface  qui 
fournit  des  ions  zinc  en  une  quantite  comprise  dans  I'intervalle  de  100  a  30  000  ppm  par  rapport  au 
poids  de  la  substance  phosphorescente  dans  la  suspension  de  substance  phosphorescente,  et  des  ions 
acide  polycarboxylique  en  une  quantite  comprise  dans  I'intervalle  de  50  a  10  000  ppm  par  rapport  au 
poids  de  la  substance  phosphorescente  dans  la  suspension  de  substance  phosphorescente,  dans  un 

45  solvant  aqueux,  et  I'ajustement  du  pH  a  une  valeur  de  6,5  a  10  a  I'aide  d'une  solution  alcaline. 

2.  Substance  phosphorescente  selon  la  revendication  1,  qui  comprend  des  particules  de  substance 
phosphorescente  et  un  materiau  de  traitement  de  surface  fixe  aux  particules  de  substance  phosphores- 
cente  ou  applique  en  revetement  sur  ces  dernieres,  dans  laquelle  le  materiau  de  traitement  de  surface 

50  fournit  des  ions  zinc  et  des  ions  acide  polycarboxylique  dans  un  solvant  aqueux. 

3.  Substance  phosphorescente  selon  la  revendication  1,  dans  laquelle  le  materiau  de  traitement  de 
surface  est  un  compose  du  zinc  modifie  par  groupe  carboxyle. 

55  4.  Substance  phosphorescente  selon  la  revendication  1,  dans  laquelle  le  materiau  de  traitement  de 
surface  est  un  compose  du  zinc  contenant  un  polycarboxylate  de  zinc. 

11 
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.  Procede  pour  traiter  la  surface  d'une  substance  phosphorescente,  qui  comprend  I'addition  a  une 
suspension  de  la  substance  phosphorescente  d'un  agent  de  traitement  de  surface  qui  fournit  des  ions 
zinc  en  une  quantite  comprise  dans  I'intervalle  de  100  a  30  000  ppm  par  rapport  au  poids  de  la 
substance  phosphorescente  dans  la  suspension  de  substance  phosphorescente,  et  des  ions  acide 
polycarboxylique  en  une  quantite  comprise  dans  I'intervalle  de  50  a  10  000  ppm  par  rapport  au  poids 
de  la  substance  phosphorescente  dans  la  suspension  de  substance  phosphorescente,  dans  un  solvant 
aqueux,  et  I'ajustement  du  pH  a  une  valeur  de  6,5  a  10  a  I'aide  d'une  solution  alcaline. 

.  Procede  selon  la  revendication  5,  dans  lequel  I'agent  de  traitement  de  surface  qui  fournit  des  ions 
acide  polycarboxylique  dans  des  solvants  aqueux  est  un  acide  polycarboxylique  et/ou  un  polycarboxy- 
late. 

.  Procede  selon  la  revendication  6,  dans  lequel  I'acide  polycarboxylique  et/ou  le  polycarboxylate  sont 
I'acide  oxalique,  I'acide  tartrique,  I'acide  malique,  I'acide  citrique,  I'acide  succinique,  I'acide  malonique, 
I'acide  maleique,  I'acide  fumarique,  I'acide  phtalique,  I'acide  tricarballylique  et  leurs  sels,  possedant  au 
moins  deux  groupes  carboxyle  par  molecule. 

.  Procede  selon  la  revendication  5,  dans  lequel  I'agent  de  traitement  de  surface  qui  fournit  des  ions  zinc 
dans  un  milieu  aqueux  est  un  compose  du  zinc  soluble  dans  I'eau. 

.  Procede  selon  la  revendication  8,  dans  lequel  le  compose  du  zinc  soluble  dans  I'eau  est  au  moins  un 
compose  choisi  parmi  I'ensemble  comprenant  le  sulfate  de  zinc,  I'acetate  de  zinc,  le  nitrate  de  zinc  et 
les  halogenures  de  zinc  (le  fluor  etant  exclu  des  halogenes). 

0.  Procede  selon  la  revendication  5,  dans  lequel  la  solution  alcaline  est  une  solution  d'au  moins  un 
compose  choisi  parmi  I'ensemble  comprenant  I'hydroxyde  de  sodium,  I'hydroxyde  de  potassium  et 
I'hydroxyde  d'ammonium. 

1.  Procede  selon  la  revendication  5,  dans  lequel  on  utilise  en  combinaison  un  adjuvant  pour  stabiliser  la 
fixation  du  materiau  de  traitement  de  surface  a  la  substance  phosphorescente. 

2.  Procede  pour  produire  un  ecran  de  substance  phosphorescente,  qui  comprend  I'application  en 
revetement  d'une  substance  phosphorescente  sur  la  surface  d'un  panneau,  suivie  d'une  cuisson, 
caracterise  en  ce  que  la  substance  phosphorescente  est  telle  que  definie  dans  la  revendication  1  . 
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F I G U R E   5  

•  Non-treatment 

O  Zn  ions  -f-  sodium  citrate 

Sodium 
citrate 

150  pp  TTl 

300  ppm. 

450  ppm 

The  ratio  of  cross  color  contamination 

(  Red  emitting  output  /Blue  emitting  output  ) 

Good  •  Bad 
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