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Description 

The  present  invention  relates  to  a  method  for  preventing  agglomeration  of  powder  which  is  likely  to  ag- 
glomerate.  More  particularly,  it  relates  to  a  method  for  preventing  agglomeration  of  powder  by  using  a 

5  poly(oxyethylene)diglycosic  acid  as  an  anti-agglomeration  agent. 
A  powder  of  an  amine  such  as  piperazine  ortriethylenediamine  (hereinafter  referred  to  simply  as  TEDA) 

is  a  compound  which  usually  has  coherence  and  adherence  and  thus  is  likely  to  agglomerate.  Not  to  mention 
such  a  specific  powder,  a  highly  hygroscopic  powder  or  a  highly  sublimable  powder  in  general  usually  readily 
undergoes  agglomeration  due  to  an  inclusion  of  a  small  amount  of  moisture  or  due  to  an  increase  of  the  tem- 

10  perature.  Therefore,  such  an  agglomerative  powder  is  required  to  be  handled  with  due  care,  and  once  such  a 
powder  has  agglomerated,  handling  tends  to  be  extremely  difficult.  As  measures  to  prevent  agglomeration  of 
such  an  agglomerative  powder,  it  is  common  to  employ  a  method  of  removing  impurities  contained  in  the  pow- 
der  and  enlarging  the  particle  size  of  the  powder  itself,  a  method  of  adding  an  anti-agglomeration  agent  to  the 
powder  or  a  method  of  storing  the  powder  by  means  of  a  closed  vessel.  However,  among  agglomerative  pow- 

15  ders,  there  is  one  which  undergoes  agglomeration  even  when  stored  in  a  closed  vessel,  such  as  piperazine, 
or  a  highly  sublimable  substance  such  as  TEDA  which  has  an  increased  tendency  to  agglomerate  when  so 
stored.  Therefore,  there  has  been  no  appropriate  method  for  preventing  agglomeration  of  such  a  powder.  Fur- 
ther,  such  a  powder  has  very  strong  agglomerating  nature,  and  it  is  usually  difficult  to  prevent  agglomeration 
by  enlarging  the  particle  size.  As  a  method  for  preventing  agglomeration  of  such  a  highly  agglomerative  powder, 

20  it  is  usually  believed  to  be  effective  to  incorporate  a  suitable  anti-agglomeration  agent. 
For  the  selection  of  such  an  anti-agglomeration  agent,  it  is  desired  to  select  an  agent  which  is  capable  of 

effectively  accomplishing  the  object  in  an  amount  as  small  as  possible  and  which  does  not  impart  an  odor  or 
a  color  to  the  powder  by  the  addition.  Further,  it  is  desired  to  select  an  anti-agglomeration  agent  which  presents 
no  adverse  effects  to  the  physical  properties  of  the  powder  in  connection  with  the  purpose  for  which  the  powder 

25  is  to  be  used  and  which  is  inexpenive.  As  conventional  anti-agglomeration  agents,  silica  powder  (Japanese 
Unexamined  Patent  Publication  No.  203039/1982)  and  polyethylene  glycols  (japanese  Examined  Patent  Pub- 
lication  No.  46758/1988)  are  known.  However,  the  silica  powder  is  effective  only  to  temporarily  avoid  the  con- 
tact  of  crystals  to  one  another  and  its  anti-agglomerating  action  does  not  persist  long  term.  On  the  other  hand, 
liquid  anti-agglomeration  agents  such  as  polyethylene  glycols  may  simply  be  mixed  with  TEDA  powder.  As  a 

30  consequence,  however,  the  TEDA  powder  tends  to  be  wet,  and  in  long  term  storage,  the  liquid  tends  to  flow 
to  the  bottom  of  the  container  and  tends  to  be  non-uniform  in  the  container,  whereby  the  anti-agglomerating 
action  tends  to  be  low. 

Japanese  Examined  Patent  Publications  No.  62241/1988  and  No.  3142/1989  disclose  that  by  an  addition 
of  a  TEDA  polymer  as  an  additive  during  a  precipitation  step,  it  is  possible  to  simplify  the  process  of  the  addition 

35  so  that  the  process  control  can  be  easy,  and  the  TEDA  polymer  exhibits  a  high  level  of  anti-agglomerating  ac- 
tion,  whereby  adequate  effects  can  be  obtained  by  an  addition  of  a  very  small  amount  of  the  polymer.  However, 
this  TEDA  polymer  is  insoluble  in  most  organic  solvents. 

Powders  usually  have  coherence  and  adherence  in  many  cases.  It  is  common  to  employ  an  operation  such 
as  granulation  or  classification  to  reduce  such  nature.  However,  in  a  case  of  a  agglomerative  powder  such  as 

40  a  highly  sublimable  powder  of  e.g.  TEDA,  sublimation  and  condensation  are  repeated  due  to  a  change  of  e.g. 
the  external  temperature,  whereby  a  strong  bridge  will  be  formed  between  powder  particles  (crystals).  Thus, 
TEDA  tends  to  agglomerate  entirely  in  the  container  and  tends  to  be  difficult  to  disintegrate. 

TEDA  is  usually  synthesized  or  produced  from  e.g.  N-aminoethylpiperazine  or  hydroxyethylpiperazine.  By 
such  a  method,  TEDA  is  obtainable  as  slightly  yellow  white  crystals.  Such  TEDA  contains,  as  a  by-product,  an 

45  alkyl-piperazine  or  the  like.  This  by-product  has  an  anti-agglomerating  action  to  some  extent.  However,  TEDA 
crystals  of  high  purity  have  been  desired  in  recent  years,  and  consequently,  TEDA  crystals  having  a  purity  of 
at  least  99.9%  are  now  produced  as  a  result  of  an  improvement  in  the  purification  technique.  Accordingly,  the 
agglomerating  nature  of  TEDA  has  been  thereby  sharply  increased,  and  there  has  been  a  problem  from  the 
viewpoint  of  production  processes  or  storage. 

50  it  is  an  object  of  the  present  invention  to  provide  a  method  for  preventing  agglomeration  of  powder  having 
agglomerating  nature,  whereby  prevention  of  agglomeration  can  effectively  be  conducted  by  adding  a  small 
amount  of  an  anti-agglomeration  agent  which  has  excellent  solubility  in  various  solvents  and  which  is  inexpen- 
sive  and  has  no  adverse  effects  on  the  physical  properties  of  the  powder,  as  compared  with  conventional  meth- 
ods. 

55  As  a  result  of  an  extensive  study  in  view  of  the  above-mentioned  circumstances,  the  present  inventors  have 
found  it  possible  to  effectively  control  agglomeration  of  powder  by  using  a  poly(oxyethylene)diglycosic  acid  as 
an  anti-agglomeration  agent,  and  have  arrived  at  the  present  invention  on  the  basis  of  this  discovery. 

Thus,  the  present  invention  provides  a  method  for  preventing  agglomeration  of  agglomerative  powder, 
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which  comprises  incorporating  with  the  powder  a  poly(oxyethylene)diglycosic  acid  as  an  anti-agglomeration 
agent. 

Now,  the  present  invention  will  be  described  in  detail  with  reference  to  the  preferred  embodiments. 
5  In  the  present  invention,  the  agglomerative  powder  means  a  highly  hygroscopic  and/or  sublimable  powder 

of  e.g.  piperazine,  TEDA,  ammonium  sulfate,  ammonium  chloride  or  sodium  chloride. 
Two  types  of  causes  are  conceivable  as  the  main  causes  for  agglomeration  of  powder  i.e.  agglomeration 

due  to  absorption  of  moisture  and  agglomeration  due  to  bridging  of  powder  particles  (crystals)  by  sublimation 
and  condensation.  The  former  can  be  avoided  by  packaging.  Otherwise  it  can  be  avoided  by  improving  the 

10  quality  control  of  the  product.  With  respect  to  the  latter,  there  has  been  no  effective  method  discovered  which 
presents  no  adverse  effects  on  the  physical  properties  of  the  powder  and  which  fully  satisfies  other  conditions. 
The  present  invention  presents  a  very  effective  agglomeration-preventing  method  by  incorporating  an  anti- 
agglomeration  agent  which  prevents  absorption  of  moisture  and  the  sublimation  and  condensation  action. 

The  mechanism  for  preventing  agglomeration  in  the  present  invention  is  considered  to  be  as  follows. 
15  Poly(oxyethylene)diglycosic  acid  exhibits  excellent  solubility  to  various  solvents.  A  solution  of  such 

poly(oxyethylene)diglycosic  acid  in  water  or  in  an  organic  solvent  is  mixed  with  the  powder,  followed  by  drying 
to  form  a  film  of  poly(oxyethylene)diglycosic  acid  on  the  surface  of  the  powder  and  thereby  to  microencapsu- 
late  the  crystals,  so  that  contact  of  the  crystal-forming  component  with  outer  atmosphere  or  contact  of  crystals 
to  one  another  is  prevented,  whereby  the  absorption  of  moisture  and  sublimation  and  condensation,  are  sup- 

20  pressed.  Thus,  agglomeration  of  crystals  with  one  another  is  suppressed,  and  agglomeration-preventing  ef- 
fects  can  be  obtained. 

The  poly(oxyethylene)diglycosic  acid  in  the  present  invention  is  a  compound  of  the  following  formula  (1): 

HOOCCH240CH2CH2t^-OCH2COOH  (1) 
wherein  n  is  an  integer  of  at  least  1. 

The  poly(oxyethylene)diglycosic  acid  is  commercially  available  under  a  trade  name  "PEO  acid"  from  Ka- 
waken  Fine  Chemicals  K.K.  This  poly(oxyethylene)diglycosic  acid  is  marketed  in  three  types  of  #400,  #1000 
and  #  4000  depending  upon  the  average  molecular  weight. 

In  the  present  invention,  there  is  no  particular  restriction  as  to  the  average  molecular  weight  of  the 
poly(oxyethylene)diglycosic  acid.  The  one  having  a  low  molecular  weight  is  a  highly  viscose  liquid,  and  its  high 
molecular  weight  product  is  solid.  Therefore,  a  solvent  is  required  for  the  incorporation  of  the 
poly(oxyethylene)diglycosic  acid.  However,  a  poly(oxyethylene)diglycosicacid  having  a  high  molecular  weight 
which  becomes  solid  in  the  drying  step  after  the  incorporation  or  in  the  state  of  the  final  product,  is  preferred. 

According  to  the  present  invention,  the  amount  of  the  poly(oxyethylene)diglycosic  acid  incorporated  to  the 
powder  is  usually  from  0.1  to  2%,  preferably  from  0.5  to  1%.  Further,  in  the  present  invention,  there  is  no  par- 35 ticular  restriction  as  to  the  method  for  incorporation.  For  example,  it  is  common  to  employ  a  method  wherein 
after  the  preparation  of  powder,  the  powder  and  a  solution  of  the  poly(oxyethylene)diglycosic  acid  in  water  or 
in  an  organic  solvent  are  thoroughly  mixed  by  means  of  a  mixing  apparatus  such  as  a  ribbon  blender  or  a  V- 
type  mixer.  However,  to  employ  such  a  mixing  apparatus,  the  process  tends  to  be  complex,  and  the  cost  is 

4o  expected  to  be  substantial.  Whereas,  if  a  solution  of  the  poly(oxyethylene)diglycosic  acid  in  water  or  in  an  or- 
ganic  solvent  is  sprayed  or  otherwise  added  during  the  liquid  removal  step  immediately  after  precipitation  i.e. 
to  a  TEDA  crystal  cake  in  a  centrifugal  separator,  followed  by  drying,  it  is  possible  to  effectively  and  uniformly 
accomplish  the  coating  on  the  TEDA  crystal  surface  without  requiring  any  mixing  apparatus.  Otherwise,  it  may 
be  added  during  the  precipitation  step,  as  disclosed  in  Japanese  Examined  Patent  Publication  No.  62241/1988. 

The  poly(oxyethylene)diglycosic  acid  has  the  appearance  of  a  colorless,  transparent  liquid  to  a  white  par- 45 affinic  solid  and  is  chemically  very  stable.  Therefore,  it  does  not  adversely  affect  the  physical  properties  of 
the  powder,  and  it  shows  excellent  solubility  in  various  solvents  and  thus  has  excellent  properties  as  an  additive 
or  coating  agent. 

As  described  in  the  foregoing,  the  present  invention  provides  an  epoch-making  agglomeration-preventing 
technique  in  which  a  very  small  amount  of  a  water-soluble  poly(oxyethylene)diglycosic  acid  is  added  to  powder 50 to  coat  it  on  the  powder  surface  to  impart  excellent  agglomeration-preventing  effects  by  suppressing  moisture 
absorption  and  sublimation  of  the  powder  and  preventing  the  contact  of  the  powder  particles  with  one  another. 

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

55 EXAMPLE  1 

Into  a  5(  flow-type  mixer,  1  kg  of  TEDA  powder  and  1  0  g  of  poly(oxyethylene)diglycosic  acid  #4000  (PEO 
acid,  manufactured  by  Kawaken  Fine  Chemical  K.K.)  as  an  anti-agglomeration  agent,  dissolved  in  50  ml  of  me- 

3 
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thanol,  were  introduced  and  mixed.  The  mixture  was  dried  by  a  vacuum  dryer  to  obtain  a  sample. 
The  measurement  of  the  agglomeration  degree  and  the  evaluation  standards  were  as  follows.  Namely, 

the  obtained  sample  was  packed  in  a  container  having  a  size  of  5  cm  x  5  cm  and  a  height  of  2  cm,  and  a  plastic 
5  plate  of  5  cm  x  5  cm  was  placed  thereon.  A  weight  of  300  g  was  placed  thereon,  and  the  container  was  stored 

in  a  desiccater  having  a  humidity  of  not  higher  than  1  %.  During  the  storage,  the  pressure  exerted  to  the  crystals 
was  12  g/cm2.  After  storage  in  the  desiccater  for  one  month,  the  weight  and  the  container  were  removed,  and 
a  pressure  was  exerted  to  the  center  portion  of  the  crystal  block  with  the  plastic  plate  located  beneath,  by  a 
Kiya-type  hardness  meter,  whereby  the  pressure  at  breakage  was  read.  The  values  thus  obtained  were  clas- 

10  sif  ied  into  the  following  three  rankings,  which  were  used  as  indices  for  evaluation  of  the  agglomeration  degree. 
A  rank:  Crystal  block  which  can  readily  be  broken  with  a  slight  impact  with  a  breaking  pressure  of  not 

higher  than  1.0  kg/cm2  and  in  which  no  substantial  progress  of  agglomeration  was  observed. 
B  rank:  Crystal  block  with  a  breaking  pressure  of  not  higher  than  10.0  kg/cm2  which  can  not  be  broken 

by  a  low  level  of  impact  and  in  which  agglomeration  was  found  progressed  entirely. 
15  C  rank:  Crystal  block  which  requires  a  considerably  strong  impact  for  breakage  with  a  breaking  pressure 

of  at  least  10.0  kg/cm2  and  in  which  agglomeration  was  found  completely  progressed. 
The  result  belonged  to  A  rank.  Thus,  the  anti-agglomeration  agent  was  found  to  have  excellent  anti- 

agglomerating  effects.  Further,  the  powder  was  in  a  dry  state,  and  when  it  was  dissolved  in  a  solvent  such  as 
dipropylene  glycol,  no  insoluble  matter  was  observed. 

20 
COMPARATIVE  EXAMPLE  1 

The  agglomeration  degree  was  measured  in  the  same  manner  as  in  Example  1  using  TEDA  containing  no 
anti-agglomeration  agent.  The  result  belonged  to  C  rank,  and  agglomeration  was  found  to  have  progressed 

25  substantially. 

COMPARATIVE  EXAMPLE  2 

1  kg  of  TEDA  and  2  g  of  silica  gel  (manufactured  by  Nippon  Silica  Gel  Kogyo  K.K.,  bulk  density:  40g/f, 
30  average  particle  size:  2  (micrometres))  were  thoroughly  mixed  by  a  V-mixer,  and  the  obtained  mixture  was 

used  as  a  sample.  Otherwise,  the  operation  was  conducted  in  the  same  manner  as  in  Example  1.  The  result 
belonged  to  B  rank,  and  a  certain  degree  of  agglomeration  was  observed. 

COMPARATIVE  EXAMPLE  3 
35 

The  operation  was  conducted  in  the  same  manner  as  in  Example  1  except  that  solventless  polyethylene 
glycol  #200  (manufactured  by  Kanto  Kagaku)  was  used  instead  of  the  poly(oxyethylene)diglycosic  acid  as  the 
anti-agglomeration  agent.  The  agglomeration  degree  of  the  product  was  measured  and  found  to  be  B  rank. 
Further,  the  powder  was  in  a  wet  state. 

40 
COMPARATIVE  EXAMPLE  4 

3,000  ml  of  a  TEDA  methanol  solution  having  a  composition  comprising  50  parts  by  weight  of  TEDA  and 
50  parts  by  weight  of  methanol,  was  introduced  into  a  flask  having  an  internal  capacity  of  5,000  ml,  and  0.15 

45  g  of  TEDA  polymer  (ethylene-piperazine  copolymer)  prepared  by  the  synthesis  disclosed  in  Japanese  Unex- 
amined  Patent  Publication  No.  62241/1988),  was  added  thereto.  The  mixture  was  subjected  to  methanol  re- 
moval  by  an  evaporator,  whereby  1  ,1  00  ml  of  methanol  was  distilled.  The  residual  liquid  was  left  to  stand  still 
at  a  room  temperature  and  then  cooled  to  a  liquid  temperature  of  20°C.  Precipitated  TEDA  crystals  were  col- 
lected  by  filtration  under  suction  with  a  filter  paper  of  No.  5C  and  then  dried  under  vacuum  to  obtain  450  g  of 

so  TEDA  crystals.  The  TEDA  polymer  contained  in  the  TEDA  crystals  was  0.05  g  (111  ppm).  With  respect  to  this 
sample,  the  agglomeration  degree  was  evaluated  in  the  same  manner  as  in  Example  1. 

The  result  belonged  to  A  rank,  and  excellent  agglomeration-preventing  effects  were  exhibited,  but  when 
dissolved  in  dipropylene  glycol  solution,  a  certain  level  of  turbidity  was  observed. 

55  EXAMPLE  2 

The  operation  was  conducted  in  the  same  manneras  in  Example  1  exceptthat  poly(oxyethylene)diglycosic 
acid  #1  000  was  used  instead  of  #4000  as  the  anti-agglomeration  agent.  As  a  result,  the  agglomeration  degree 
was  A  rank. 

4 
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EXAMPLE  3 

The  operation  was  conducted  in  the  same  manneras  in  Example  1  exceptthat  poly(oxyethylene)diglycosic 
5  acid  #400  was  used  instead  of  #4000  as  the  anti-agglomeration  agent.  As  a  result,  the  agglomeration  degree 

was  A  rank. 

EXAMPLE  4 

10  The  operation  was  conducted  in  the  same  manner  as  in  Example  1  except  that  ammonium  chloride  was 
used  instead  of  the  TEDA  powder  as  a  agglomerative  powder.  The  agglomeration  degree  of  the  product  was 
evaluated.  As  a  result,  the  agglomeration  degree  was  A  rank. 

COMPARATIVE  EXAMPLE  5 
15 

The  operation  was  conducted  in  the  same  manner  as  in  Example  4  except  that  no 
poly(oxyethylene)diglycosic  acid  was  added.  As  a  result,  agglomeration  of  ammonium  chloride  was  found  pro- 
gressed  to  the  interior,  and  the  agglomeration  degree  was  C  rank. 

20  EXAMPLE  5 

The  operation  was  conducted  in  the  same  manner  as  in  Example  1  except  that  ammonium  sulfate  was 
used  instead  of  the  TEDA  powder  as  an  agglomerative  powder.  The  agglomeration  degree  of  the  product  was 
evaluated.  As  a  result,  the  agglomeration  degree  was  A  rank. 

25 
COMPARATIVE  EXAMPLE  6 

The  operation  was  conducted  in  the  same  manner  as  in  Example  5  except  that  no 
poly(oxyethylene)diglycosic  acid  was  added.  As  a  result,  agglomeration  of  ammonium  sulfate  was  found  pro- 

30  gressed  to  the  interior,  and  the  agglomeration  degree  was  C  rank. 

Claims 

35  1.  Amethod  for  preventing  agglomeration  of  powder,  characterized  in  that  a  poly(oxyethylene)diglycosicacid 
is  incorporated  as  an  anti-agglomeration  agent  to  the  powder. 

2.  A  method  as  claimed  in  Claim  1,  characterized  in  that  the  said  powder  is  a  highly  hygroscopic  and  sub- 
limable  powder  of  piperazine,  triethylenediamine,  ammonium  sulfate,  ammonium  chloride  or  sodium  chlor- 

40  ide. 

3.  A  method  as  claimed  in  Claim  1  or  Claim  2  characterized  in  that  the  poly(oxyethylene)diglycosic  acid  is 
a  compound  of  the  formula: 

HOOCCH240CH2CH2hrOCH2COOH  (1) 
45 

4.  A  method  as  claimed  in  Claim  1,  2  or  3,  characterized  in  that  the  poly(oxyethylene)diglycosic  acid  is  in- 
corporated  in  an  amount  of  from  0.1  to  2%  by  weight  to  the  powder. 

5.  Amethod  as  claimed  in  Claim  4,  characterized  in  that  the  poly(oxyethylene)diglycosicacid  is  incorporated 
50  in  an  amount  of  from  0.5  to  1%  by  weight  to  the  powder. 

6.  Piperazine,  triethylenediamine,  ammonium  sulphate,  ammonium  chloride  or  sodium  chloride  in  powder 
form  incorporating  a  poly(oxyethylene)diglycosic  acid. 

55  7.  Piperazine,  triethylenediamine,  ammonium  sulphate,  ammonium  chloride  or  sodium  chloride  in  powder 
form  as  claimed  in  Claim  6  characterized  in  that  the  poly(oxyethylene)diglycosic  acid  is  a  compound  of 
the  formula: 

HOOCCH240CH2CH2>n-  OCH2COOH  (1) 

5 
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wherein  n  is  an  integer  of  at  least  1. 

8.  Piperazine,  triethylenediamine,  ammonium  sulphate,  ammonium  chloride  or  sodium  chloride  in  powder 
form  as  claimed  in  Claim  6  or  Claim  7,  characterized  in  that  the  poly(oxyethylene)diglycosic  acid  is  incor- 
porated  in  an  amount  of  from  0.1  to  2%  by  weight  to  the  powder. 

9.  Piperazine,  triethylenediamine,  ammonium  sulphate,  ammonium  chloride  or  sodium  chloride  in  powder 
form  as  claimed  in  Claim  8,  characterized  in  that  the  poly(oxyethylene)diglycosic  acid  is  incorporated  in 
an  amount  of  from  0.5  to  1%  by  weight  to  the  powder. 

Patentanspruche 

15  1.  Verfahren  zum  Verhindern  des  Verklumpens  von  Pulver,  dadurch  gekennzeichnet,  dali  eine 
Poly(oxyethylen)diglykolsaure  als  Mittel  zum  Verhindern  des  Verklumpens  dem  Pulver  beigemengt  wird. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekennzeichnet,  dali  das  Pulver  ein  stark  hygroskopischesund  sub- 
limierbares  Piperazin-,  Triethylendiamin-,  Ammoniumsulfat-,  Ammoniumchlorid-  oder  Natriumchloridpul- 
ver  ist. 20 

3.  Verfahren  nach  Anspruch  1  oder  Anspruch  2,  dadurch  gekennzeichnet,  dali  die  Poly(oxyethylen)  digly- 
kolsaure  eine  Verbindung  der  Formel: 

HOOCCH2-(-OCH2CH2-)n-OCH2COOH  (1) 
darstellt,  in  der  n  eine  ganze  Zahl  mit  mindestens  dem  Wert  1  bedeutet. 

25 
4.  Verfahren  nach  den  Anspruchen  1,  2  oder  3,  dadurch  gekennzeichnet,  dali  die 

Poly(oxyethylen)diglykolsaure  in  einer  Menge  von  0,1  bis  2  Gew.-%  dem  Pulver  beigemengt  wird. 

5.  Verfahren  nach  Anspruch  4,  dadurch  gekennzeichnet,  dali  die  Poly(oxyethylen)diglykolsaure  in  einer 
30  Menge  von  0,5  bis  1  Gew.-%  dem  Pulver  beigemengt  wird. 

6.  Piperazin,  Triethylendiamin,  Ammoniumsulfat,  Ammoniumchlorid  oder  Natriumchlorid  in  Pulverform,  das 
eine  Poly(oxyethylen)diglykolsaure  enthalt. 

35  7.  Piperazin,  Triethylendiamin,  Ammoniumsulfat,  Ammoniumchlorid  oder  Natriumchlorid  in  Pulverform  nach 
Anspruch  6,  dadurch  gekennzeichnet,  dali  die  Poly(oxyethylen)diglykolsaure  eine  Verbindung  der  For- 
mel: 

HOOCCH2-(-OCH2CH2-)n-OCH2COOH  (1) 
darstellt,  in  der  n  eine  ganze  Zahl  mit  mindestens  dem  Wert  1  bedeutet. 

40 8.  Piperazin,  Triethylendiamin,  Ammoniumsulfat,  Ammoniumchlorid  oder  Natriumchlorid  in  Pulverform  nach 
Anspruch  6  oder  Anspruch  7,  dadurch  gekennzeichnet,  dali  die  Poly(oxyethylen)diglykolsaure  in  einer 
Menge  von  0,1  bis  2  Gew.-%  dem  Pulver  beigemengt  ist. 

9.  Piperazin,  Triethylendiamin,  Ammoniumsulfat,  Ammoniumchlorid  oder  Natriumchlorid  in  Pulverform  nach 
45  Anspruch  8,  dadurch  gekennzeichnet,  dali  die  Poly(oxyethylen)diglykolsaure  in  einer  Menge  von  0,5  bis 

1  Gew.-%  dem  Pulver  beigemengt  ist. 

Revendications 

1.  Procede  pour  eviter  I'agglomeration  de  poudre,  caracterise  en  ce  que  Ton  incorpore  un  acide 
poly(oxyethylene)di-  glycosique  a  titre  d'agent  d'anti-agglomeration  a  la  poudre. 

2.  Procede  selon  la  revendication  1,  caracterise  en  ce  que  ladite  poudre  est  une  poudre  fortement  hygros- 
copique  et  sublimable  de  piperazine,  triethylenediamine,  sulfate  d'ammonium,  chlorure  d'ammonium  ou 
chlorure  de  sodium. 

3.  Procede  selon  la  revendication  1  ou  2,  caracterise  en  ce  que  I'acide  poly(oxyethylene)diglycosique  est 
un  compose  de  formule  : 
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HOOCCH240CH2CH2hrOCH2COOH  (I) 
dans  laquelle  n  est  un  nombre  entier  valant  au  moins  1. 

Procede  selon  I'une  quelconque  des  revendications  1,  2  ou  3,  caracterise  en  ce  que  Ton  incorpore  I'acide 
poly(oxyethylene)diglycosique  en  une  quantite  comprise  entre  0,1  et  0,2  %  en  poids,  a  la  poudre. 

Procede  selon  la  revendication  4,  caracterise  en  ce  que  Ton  incorpore  I'acide  poly(oxyethylene)diglycosique 
en  une  quantite  comprise  entre  0,5  et  1  %  en  poids,a  la  poudre. 

Piperazine,  triethylenediamine,  sulfate  d'ammonium,  chlorure  d'ammonium  ou  chlorure  de  sodium  sous 
la  forme  de  poudre  incorporant  un  acide  poly(oxyethylene)diglycosique. 

Piperazine,  triethylenediamine,  sulfate  d'ammonium,  chlorure  d'ammonium  ou  chlorure  de  sodium  sous 
la  forme  de  poudre  selon  la  revendication  6,  caracterise  en  ce  que  I'acide  poly(oxyethylene)diglycosique 
est  un  compose  de  formule  : 

HOOCCH240CH2CH2hrOCH2COOH  (I) 
dans  laquelle  n  est  un  nombre  entier  valant  au  moins  1. 

Piperazine,  triethylenediamine,  sulfate  d'ammonium,  chlorure  d'ammonium  ou  chlorure  de  sodium  sous 
forme  de  poudre  selon  la  revendication  6  ou  7,  caracterise  en  ce  que  Ton  incorpore  I'acide 
poly(oxyethylene)diglycosique  en  une  quantite  comprise  entre  0,1  et  2  %  en  poids,  a  la  poudre. 

Piperazine,  triethylenediamine,  sulfate  d'ammonium,  chlorure  d'ammonium  ou  chlorure  de  sodium  sous 
la  forme  de  poudre  selon  la  revendication  8,  caracterise  en  ce  que  Ton  incorpore  I'acide 
poly(oxyethylene)diglycosique  en  une  quantite  comprise  entre  0,5  et  1  %  en  poids  a  la  poudre. 
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