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Description 

The  present  invention  relates  to  a  sizing  agent  suitable  for  use  in  paper  making,  and  more  particularly 
to  a  paper  sizing  agent  comprising  a  substituted  succinic  anhydride  and  an  emulsifier,  which  is  capable 

5  of  exhibiting  an  excellent  sizing  effect  even  after  stored  for  a  long  term. 
Various  materials  have  been  used  for  sizing  paper.  In  recent  years,  sizing  using  a  dicarboxylic  acid 

anhydride  has  been  proposed. 
Dicarboxylic  acid  anhydrides  such  as  substituted  succinic  anhydrides,  which  have  been  used  for  siz- 

ing  paper  in  neutral  pH  region,  have  been  used  usually  in  the  form  of  an  aqueous  emulsion  by  emulsifying 
10  in  water  using  an  emulsifier  such  as  a  surface  active  agent  or  cationized  starch  and  a  homogenizer  or 

homomixer.  It  is  known  that  if  the  dicarboxylic  acid  anhydride  is  previously  admixed  with  an  emulsifier  and 
stored  in  the  form  of  a  mixture,  the  emulsifying  ability  is  lowered  in  a  short  term  and,  therefore,  the  sizing 
effect  is  also  lowered. 

It  is  an  object  of  the  present  invention  to  provide  a  paper  sizing  agent  comprising  a  substituted  succin- 
15  ic  anhydride  and  an  emulsifier,  which  can  exhibit  an  excellent  sizing  effect  even  after  stored  for  a  long 

term. 
The  above  and  other  objects  of  the  present  invention  will  become  apparent  from  the  description  here- 

inafter. 
It  has  now  been  found  that  when  a  non-ionic  surface  active  agent  having  a  terminal  tertiary  hydroxyl 

20  group  is  used  as  at  least  one  component  of  the  emulsifier  for  emulsifying  a  substituted  succinic  anhy- 
dride,  an  excellent  sizing  effect  is  obtained  even  if  they  are  stored  in  the  form  of  a  mixture  for  a  long 
term. 

The  term  "terminal  tertiary  hydroxyl  group"  as  used  herein  means  a  terminal  hydroxyl  group  bonding  to 
tertiary  carbon,  in  other  words,  a  tertiary  alcohol  residue  represented  by  the  formula: 

25 

- C - O H  
i 

30  positioned  at  the  molecular  end. 
In  accordance  with  the  present  invention,  there  is  provided  a  sizing  agent  comprising  a  substituted 

succinic  anhydride  of  the  formula:  (I): 

R-CH  —  CH» 
I  I  2 

0=C^  C=0  ( I )  

40  wherein  R  is  a  hydrocarbon  group  having  at  least  6  carbon  atoms  selected  from  the  group  consisting  of 
an  alkyl  group,  an  alkenyl  group,  an  aralkyl  group  or  an  aralkenyl  group, 
and  an  emulsifier  comprising  a  non-ionic  surface  active  agent  having  a  terminal  tertiary  hydroxyl  group. 

In  the  above  substituted  succinic  anhydrides  of  the  formula  (I),  those  having  the  substituent  R  which 
is  a  C6  to  C30  alkyl  or  alkenyl  group,  especially  a  C12  to  C24  alkyl  or  alkenyl  group  are  preferred.  Repre- 

45  sentative  examples  of  the  substituted  succinic  anhydride  (I)  are,  for  instance,  dodecyi  succinic  anhy- 
dride,  n-hexadecyl  succinic  anhydride,  n-octadecenyl  succinic  anhydride,  isooctadecenyl  succinic  an- 
hydride,  1-methyl-2-pentadecenyl  succinic  anhydride  and  1-propyl-2-pentadecenyl  succinic  anhydride. 
The  substituted  succinic  anhydrides  may  be  used  alone  or  in  admixture  thereof. 

In  the  present  invention,  a  non-ionic  surface  active  agent  having  terminal  tertiary  hydroxyl  group  is 
50  employed  as  at  least  one  component  of  the  emulsifier  used  for  emulsifying  the  compound  (I). 

The  non-ionic  surface  active  agent  having  terminal  tertiary  hydroxyl  group  can  be  prepared,  for  in- 
stance,  by  addition  reaction  of  usual  non-ionic  surface  active  agent  and  isobutylene  oxide  of  a-methyl- 
styrene  oxide,  but  the  process  for  the  preparation  thereof  is  not  limited  thereto. 

Representative  examples  of  the  non-ionic  surface  active  agent  used  as  a  raw  material  in  the  above  re- 
55  action  are,  for  instance: 

polyoxyethylene  alkyl  ether  which  is  an  adduct  of  3  to  40  moles  of  ethylene  oxide  with  an  alcohol  having  a 
Ce  to  C20  alkyl  group; 
polyoxypropylene  alkyl  ether  which  is  an  adduct  of  3  to  40  moles  of  propylene  oxide  with  an  alcohol  hav- 
ing  a  C6  to  C20  alkyl  group; 

60  polyoxypropylene-polyoxyethylene  alkyl  ether  which  is  an  adduct  of  3  to  40  moles  of  a  mixture  of  propyl- 
ene  oxide  and  ethylene  oxide  with  an  alcohol  having  a  C6  to  C20  alkyl  group; 
polyoxyethylene  alkylphenyl  or  aralkylphenyl  ether  which  is  an  adduct  of  3  to  40  moles  of  ethylene  oxide 
with  an  alkylphenol  or  aralkylphenol  having  a  C4  to  C28  alkyl  or  aralkyl  group; 
polyoxypropylene  alkylphenyl  or  aralkylphenyl  ether  which  is  an  adduct  of  3  to  40  moles  or  propylene  ox- 

65  ide  with  an  alkylphenol  or  aralkylphenol  having  a  C4  to  C28  alkyl  or  aralkyl  group; 
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polyoxyethylene-polyoxypropylene  alkylphenyl  or  aralkylphenyl  ether  which  is  an  adduct  or  3  to  40  moles 
of  a  mixture  of  ethylene  oxide  and  propylene  oxide  with  an  alkylphenol  or  aralkylphenol  having  a  C4  to 
C28  alkyl  or  aralkyl  group; 
polyethylene  glycol  carboxylic  acid  ester  which  is  an  adduct  of  3  to  40  moles  of  ethylene  oxide  with  a  car- 

5  boxylic  acid  having  a  C4  to  C20  alkyl  or  alkenyl  group,  or  an  ester  of  polyethylene  glycol  (3  to  40  moles) 
with  the  above  carboxylic  acid; 
polypropylene  glycol  carboxylic  acid  ester  which  is  an  adduct  of  3  to  40  moles  of  propylene  oxide  with  a 
carboxylic  acid  having  a  C4  to  C20  alkyl  or  alkenyl  group,  or  an  ester  of  polypropylene  glycol  (3  to  40 
moles)  with  the  above  carboxylic  acid; 

10  polyoxypropylene-polyoxyethylene  carboxylic  acid  ester  which  is  an  adduct  of  3  to  40  moles  of  a  mixture 
of  propylene  oxide  and  ethylene  oxide  with  a  carboxylic  acid  having  a  C4  to  C20  alkyl  or  alkenyl  group,  or 
an  ester  of  polyoxypropylene-polyoxyethylene  diol  (3  to  40  moles)  with  the  above  carboxylic  acid; 
polyoxyethylene  alkyl-  or  alkylene-amine  which  is  an  adduct  of  3  to  40  moles  of  ethylene  oxide  with  an 
alkyl-or  alkylene-amine  having  a  C6  to  C20  alkyl  or  alkylene  group; 

15  polyoxypropylene  alkyl-  or  alkylene-amine  which  is  an  adduct  of  3  to  40  moles  of  propylene  oxide  with  an 
alkyl-or  alkylene-amine  having  a  C6  to  C20  alkyl  or  alkylene  group; 
polyoxypropylene-polyoxyethylene  alkyl-  or  alkylene-amine  which  is  an  adduct  of  3  to  40  moles  of  a  mix- 
ture  of  propylene  oxide  and  ethylene  oxide  with  an  alkyl-  or  alkylene-amine  having  a  C6  to  C20  alkyl  or 
alkylene  group; 

20  adduct  of  3  to  40  moles  of  ethylene  oxide  with  an  alkyl  mercaptan  having  a  Ce  to  C20  alkyl  group; 
adduct  of  3  to  40  moles  of  propylene  oxide  with  an  alkyl  mercaptan  having  Ce  to  C20  alkyl  group; 
adduct  of  3  to  40  moles  of  a  mixture  of  propylene  oxide  and  ethylene  oxide  with  an  alkyl  mercaptan  having 
a  Ce  to  C20  alkyl  group; 
adduct  of  3  to  40  moles  of  ethylene  oxide  with  a  reaction  product  of  a  carboxylic  acid  having  a  C4  to  C20 

25  alkyl  or  alkenyl  group  and  an  alkanolamine; 
adduct  of  3  to  40  moles  of  propylene  oxide  with  a  reaction  product  of  a  carboxylic  acid  having  a  C4  to 
C20  alkyl  or  alkenyl  group  and  an  alkanolamine; 
adduct  of  3  to  40  moles  of  a  mixture  of  propylene  oxide  and  ethylene  oxide  with  a  reaction  product  of  a 
carboxylic  acid  having  a  C4  to  C20  alkyl  or  alkenyl  group  and  an  alkanolamine; 

30  adduct  having  a  molecular  weight  of  at  most  1,000  of  at  least  3  moles  of  ethylene  oxide  with  a  polyhydric 
alcohol,  a  polycarboxylic  acid,  a  polyamine,  a  polyhydric  phenol,  or  their  derivatives; 
adduct  having  a  molecular  weight  of  at  most  1  ,000  of  at  least  3  moles  of  propylene  oxide  with  a  polyhydric 
alcohol,  a  polycarboxylic  acid,  a  polyamine,  a  polyhydric  phenol,  or  their  derivatives; 
adduct  having  a  molecular  weight  of  at  most  1  ,000  of  at  least  3  moles  of  a  mixture  of  ethylene  oxide  and 

35  propylene  oxide  with  a  polyhydric  alcohol,  a  polycarboxylic  acid,  a  polyamine,  a  polyhydric  phenol,  or 
their  derivatives; 
adduct  having  a  molecular  weight  of  at  most  5,000  of  at  least  3  moles  of  ethylene  oxide  with  an  ester  of 
castor  oil  or  lanoline  having  hydroxyl  group; 
adduct  having  a  molecular  weight  of  at  most  5,000  of  at  least  3  moles  of  propylene  oxide  with  an  ester  of 

40  castor  oil  or  lanoline  having  hydroxyl  group; 
adduct  having  a  molecular  weight  of  at  most  5,000  of  at  least  3  moles  of  a  mixture  of  ethylene  oxide  and 
propylene  oxide  with  an  ester  of  castor  oil  or  lanoline  having  hydroxyl  group;  and 
ether  of  polyethylene  glycol,  polypropylene  glycol  or  polyoxyethylene-polyoxypropylene  copolymer.  In 
particular,  there  are  preferred  adducts  of  3  to  40  moles,  especially  10  to  25  moles,  of  ethylene  oxide  with 

45  an  alkylphenol  or  aralkylphenol  having  a  C4  to  C28  alkyl  or  aralkyl  group,  especially  to  C14  to  C20  alkyl 
or  aralkyl  group  (polyoxyethylene  alkylphenyl  or  aralkylphenyl  ethers). 

The  non-ionic  surface  active  agent  having  terminal  tertiary  hydroxyl  group  has  no  or  little  reactivity  to 
the  substituted  succinic  anhydride  (I)  and,  therefore,  even  if  the  both  are  mixed  and  stored  for  a  long 
term,  the  initial  emulsifiability  can  be  maintained.  Also,  a  conventionally  used  expensive  emulsification 

50  equipment  is  not  required,  and  it  is  possible  to  prepare  an  aqueous  emulsion  by  using  a  simple  agitating 
apparatus. 

The  non-ionic  surface  active  agent  having  terminal  tertiary  hydroxyl  group  is  used  in  an  amount  of  1  to 
25  %  by  weight,  preferably  3  to  20  %  by  weight,  based  on  the  substituted  succinic  anhydride  (I).  When 
the  amount  is  less  than  1  %  by  weight,  the  compound  (I)  is  not  sufficiently  emulsified,  and  when  the  amount 

55  is  more  than  25  %  by  weight,  am  emulsion  of  good  state  is  obtained,  but  the  sizing  effect  is  remarkably 
lowered. 

The  non-ionic  surface  active  agent  having  terminal  tertiary  hydroxyl  group  may  be  employed  in  combi- 
nation  with  anionic  surface  active  agents,  other  non-ionic  surface  active  agents,  and/or  cationized 
starch  as  an  emulsifier  for  emulsifying  the  substituted  succinic  anhydride. 

60  The  paper  sizing  agent  of  the  present  invention  can  be  formed  into  an  aqueous  emulsion  in  a  usual 
manner.  For  instance,  the  substituted  succinic  anhydride  (I)  and  emulsifier  are  uniformly  admixed  and  the 
mixture  is  dispersed  into  water  to  form  an  emulsion.  Alternatively,  the  emulsifier  is  first  added  to  water 
and  the  substituted  succinic  anhydride  is  then  added  thereto  to  form  an  emulsion.  The  former  method 
wherein  a  uniform  mixture  of  the  compound  (I)  and  the  emulsifier  is  dispersed  into  water,  is  convenient 

65  and  moreover  is  adoptable,  since  the  sizing  composition  of  the  present  invention  can  maintain  the  initial 
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emulsifiability  even  if  stored  for  a  long  term.  According  to  the  present  invention,  it  is  also  possible  to  use 
a  simpler  agitator  such  as  a  propeller  mixer,  a  paddle  mixer  or  a  line  mixer  as  a  mixing  machine  for  forming 
an  aqueous  emulsion. 

The  sizing  agent  of  the  present  invention  comprising  the  substituted  succinic  anhydride  (I)  and  the 
5  emulsifier  may  be  used  in  combination  with  other  known  sizing  agents  for  internal  sizing  of  paper  such  as 

rosin  sizing  agents,  petroleum  sizing  agents,  wax  sizing  agents  and  alkyl  ketene  dimer  sizing  agent,  as 
occasion  demands. 

The  use  of  a  fixing  agent  is  effective  for  increasing  the  retention  of  the  sizing  agent.  Cationized 
starch  the  cationic  polymers  are  preferably  used  as  a  fixing  agent.  Examples  of  the  cationic  polymers 

10  are,  for  instance,  polyaminepolyamide-epihalohydrin,  polyvinyl  pyridine  and  quaternary  salts  thereof, 
cyclopolymerization  products  of  halogenated  diallyl,  and  various  cationized  polyacrylamides. 

In  paper  making,  the  sizing  agent  of  the  present  invention  is  used  in  an  amount  of  0.01  to  4  %  by 
weight,  preferably  0.05  to  2  %  by  weight,  as  solid  matter  based  on  pulp. 

The  fixing  agent  can  be  added  to  a  pulp  slurry  simultaneously  with,  before  or  after  adding  the  sizing 
15  agent,  but  the  addition  after  adding  the  sizing  agent  is  preferred. 

Wet  paper  sheets  or  webs  obtained  by  adding  the  sizing  agent  to  an  aqueous  pulp  slurry  and  forming 
the  pulp  into  sheets  or  webs  are  dried  usually  at  a  temperature  of  80°  to  1  40°  C. 

The  present  invention  is  more  specifically  described  and  explained  by  means  of  the  following  Exam- 
ples,  in  which  all  %  and  parts  are  by  weight  unless  otherwise  noted.  It  is  to  be  understood  that  the 

20  present  invention  is  not  limited  to  the  Examples,  and  various  changes  and  modifications  may  be  made  in 
the  invention  without  departing  from  the  spirit  and  scope  thereof. 

Examples  1  to  14  and  Comparative  Examples  1  and  2 

25  An  alkenyl  succinic  anhydride  prepared  by  reaction  of  a  linear  internal  olefin  having  14  to  18  carbon 
atoms  and  maleic  anhydride  was  uniformly  admixed  with,  as  an  emulsifier,  each  of  the  non-ionic  surface 
active  agents  having  terminal  tertiary  hydroxyl  group  prepared  by  addition  reaction  of  non-ionic  surface 
active  agents  and  isobutylene  oxide  (IBO)  or  a-methylstyrene  oxide  (MSO),  and  the  non-ionic  surface 
active  agents  having  no  terminal  tertiary  hydroxyl  group  shown  in  Table  1  . 

30  The  resulting  mixture  (sizing  agent)  was  subjected  to  infrared  spectrophotometry  to  observe  the  pres- 
ence  of  ester  absorption  in  the  vicinity  of  1  ,730  cm-1  immediately  after  preparing  the  mixture  and  after  al- 
lowing  the  mixture  to  stand  at  50°C  for  1  month. 

The  results  are  shown  in  Table  1  . 
Also,  the  mixture  was  uniformly  dispersed  into  a  predetermined  amount  of  water  to  form  an  aqueous 

35  emulsion  containing  the  alkenyl  succinic  anhydride  in  a  concentration  of  0.5  %.  The  emulsion  was  added 
to  a  pulp  slurry  so  that  the  amount  of  the  sizing  agent  (as  solid  matters)  was  0.2  %  on  a  dry  pulp  basis, 
and  the  pulp  was  formed  into  a  sheet.  The  degree  of  sizing  was  measured  by  a  Stoeckight  method  accord- 
ing  to  Japanese  Industrial  Standard  (JIS)  P-8122. 

With  respect  to  the  mixture  (sizing  agent)  allowed  to  stand  at  50°C  for  1  month,  the  above  procedures 
40  were  repeated. 

The  results  are  shown  in  Table  2. 
The  conditions  of  paper  making  were  as  shown  below. 

Pulp:  LBKP 
Basis  weight:  70  g/m2 

45  Filler:  calcium  carbonate  (20  %  on  a  dry  pulp  basis) 
Fixing  agent:  cationized  starch 
Drying:  rotary  drier  (105°C,  3  minutes) 
Paper  machine:  TAPPI  standard  paper  machine 

50 

55 

60 

65 
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Table  1 
Emulsifier  Amount  (%ba-  Absorption  by  ester 

sedonsubstttu-  Just  after  After  1 
5  ted  succinic  mixing  month 

anhydride)  at  50°C 
Ex.1  Distyrenatedphenoi/EO(15)/lBO(1)  12  None  None 
Ex.2  Castor  oil/EO(18)/PO(3)/lBO(2)  12  None  None 

10  Ex.3  Nonylphenol/EO(20)/PO(5)/IBO(1)  12  None  None 
Ex.4  Dinony!phenol/PO(5)/EO(18)/lBO(3)  12  None  None 
Ex.5  Laury1aIcohol/EO(16)/iBO(1)  12  None  None 
Ex.6  Oleic  aeid/EO(12)/IBO(1)  12  None  None 

15  Ex.7  Laurylamine/EO(15yiBO(2)  12  None  None 
Ex.8  n-Dodecylmercaptan7EO(10)/PO(2yiBO(1)  12  None  None 
Ex.9  Laurie  acid  monoethanolamide/EO(9)/lBO(2)  12  None  None 

20  Ex.10  Distyrenatedphenol/EO(15)/MSO(2)  12  None  None 
Ex.11  Oleylalcx>ho!/EO(12)/MSO(1)  12  None  None 
Ex.12  Lanolin  fatty  acid/EO(20)/MSO(3)  12  None  None 
Ex.13  Sorbitanmonooleate/EO(20)/MSO(3)  12  None  None 

25  Ex.14  Polypropylene  glycol  (molecular  weight  12  None  None 
1750)/EO(27)/MSO(4) 

Com.  Ex.1  Dinonylphenol/EO(8)/PO(1)  12  None  presence 
Com.  Ex.  2  Oleylalcohoi/EO(7)  12  None  presence 

30  (Note) 
EO:  Ethylene  oxide 
PO:  Propylene  oxide 
IBO:  Isobutylene  oxide 

35  MSO:  a-Methylstyrene  oxide 
Numeral  in  parentheses:  The  number  of  moles  added 

Table  2 

40  Stoeckight  sizing  degree  (second) 
Just  after  After  1  month 

45 

55 

mixing  at  50°C 
Ex.  1  32  32 
Ex.  2  31  31 
Ex.  3  30  29 
Ex.  4  31  31 
Ex.  5  29  28 
Ex.  6  28  27 
Ex.  7  30  29 
Ex.  8  22  22 
Ex.  9  25  23 
Ex.  10  30  27 
Ex.11  26  22 
Ex.  12  27  25 
Ex.13  31  29 
Ex.  14  25  25 
Com.  Ex.  1  12  0 
Com.  Ex.  2  8  0 

5 
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Examples  15  to  21  and  Comparative  Examples  3  and  4 

The  procedures  of  the  preceding  Examples  were  repeated  except  that  the  emulsifiers  shown  in  Table  3 
were  employed. 

The  results  of  measurement  of  the  Stoeckight  sizing  degree  are  shown  in  Table  3  with  respect  to  sizing 
agents  just  after  the  preparation. 

Table  3 
0  Emulsifier  Amount  (%  based  on  Stoeckight 

substituted  succinic  sizing  degree 
anhydride)  (second) 

Ex.15  Nonylphenol/EO(20)/IBO(2)  6  30 
15  Sodium  dodscylbenzene  sulfonate  6 

Ex.16  DistyrenatedphenoMEO(23yPO(2)/IBO(1)  6  31 
Sodium  dioctylsulfosuccinate  6 

20  Ex.17  DinonylphenoI/TO(2)/EO(18)/lBO(1)  4 
NonylphenoNEO{18)  4  27 
Ammonium  oleyl  ak»hol/EO(1  8)  sulfate  4 

Ex.18  Octy!phenoI/EO(12)/MSO(1)  8  28 
25  Sodium  lauryl  sulfate  4 

Ex.19  Stearylak»hoi/EO(18)/MSO(2)  7  32 
Calcium  dodecybenzene  sulfonate  5 

Ex.20  Oleic  acia7EO(30)/MSO(5)  6  29 
30  NonyIphenol/EO(8)  phosphate  6 

Ex.21  Nony )̂henoMEO{40)fl3O(10)/IBO(2)  6 
BisphenoIA^O(10)/PO(10)/MSO(4)  2  28 
Distyrenated  phenol/EO(1  3)  acetic  acid  ester  4 

35 Com.  Ex.  1  NonyIpheno!/EO(7)  6  15 
Sodium  dodecylbenzene  sulfonate  6 

Com.  Ex.  4  Stearyla!cohoI/EO(12)  6  18 
4n  Sodium  lauryl  sulfate  6 

45 

50 

It  is  observed  in  Tables  1  and  2  that  the  sizing  agent  of  the  present  invention  has  an  excellent  sizing  ef- 
fect. 

Examples  22  to  30 

An  aqueous  emulsion  was  prepared  by  adding  100  parts  of  the  same  alkenylsuccinic  anhydride  as 
used  in  Examples  1  to  14  and  5  parts  of  the  emulsifier  shown  in  Table  4  to  2,000  parts  of  water  at  one  time. 

Using  the  thus  prepared  emulsion,  a  paper  was  formed  and  the  Stoeckight  sizing  degree  thereof  was 
measured  in  the  same  manner  as  in  Examples  1  to  14. 

The  results  are  shown  in  Table  4. 
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Table  4 
Emulsifier  Stoeckight  sizing 

degree  (second) 
5  Ex.22  Distyrenatedphenol/E0(15}/1BO(1)  30 

Ex.  23  Nonylphenol/EO(20)/PO(5)/iBO(1)  29 
Ex.24  OleylaIc»hoI/EO(17)/tBO{2)  32 

Sodium  dodecylbenzene  sulfonate 
10  Ex.25  TribenzylphenoLEO(25)/lBO(1)  28 

Ammonium  nonylphenol/EO(21)  sulfate 
Ex.  26  NonylphenoI/EO(30)/MSO(2)  31 
Ex.  27  Laurie  acid/PO(5)/EO(20)/MSO(3)  30 

15  Ex.28  Sorbitanstearate/EO(20)/MSO(1)  29 
Ex.29  Tristyrenatedphenol/EO(25)/MSO(1)  27 

Oleylamine/PO(2VMSO(2) 
Ex.30  Dodecylphenoi/EO(10)/MSO(1)  31 

20  Tridecyl  a!cohol/EO(1  0)  phosphate 

25 

30 

35 

(Note) 
In  Examples  24,  25,  29  and  30,  the  ratio  of  two  emulsifiers  was  1  :1  by 
weight. 

From  the  results  shown  in  Table  4,  it  would  be  understood  that  even  if  the  substituted  succinic  anhy- 
dride  and  the  emulsifier  are  separately  added  without  previously  forming  into  a  mixture,  an  excellent  siz- 
ing  effect  can  be  exhibited. 

In  addition  to  the  ingredients  used  in  the  Examples,  other  ingredients  can  be  used  in  the  Examples  as 
set  forth  in  the  specification  to  obtain  substantially  the  same  results. 

Claims 

1  .  A  sizing  agent  comprising  a  substituted  succinic  anhydride  of  the  formula  (I): 

R-CH  —  CH~ 
I  I ' 2  

o - c   C=0  ( I )  
40  \   /  

wherein  R  is  a  hydrocarbon  group  having  at  least  6  carbon  atoms  selected  from  the  group  consisting  of 
an  alkyl  group,  an  alkenyl  group,  an  aralkyl  group  or  an  aralkenyl  group, 

45  and  an  emulsifier  comprising  a  non-ionic  surface  active  agent  having  a  terminal  tertiary  hydroxyl  group. 
2.  The  sizing  agent  of  Claim  1  ,  wherein  said  non-ionic  surface  active  agent  having  a  terminal  tertiary 

hydroxyl  group  is  a  polyoxyalkylene  compound. 
3.  The  sizing  agent  of  Claim  1  ,  wherein  said  non-ionic  surface  active  agent  having  a  terminal  tertiary 

hydroxyl  group  is  a  polyoxyalkylene  compound  having  a  terminal  group  derived  from  isobutylene  oxide. 
50  4.  The  sizing  agent  of  Claim  1,  wherein  said  non-ionic  surface  active  agent  having  a  terminal  tertiary 

hydroxyl  group  is  a  polyoxyalkylene  compound  having  a  terminal  group  derived  from  a-methylstyrene  ox- 
ide. 

5.  The  sizing  agent  of  Claim  1  ,  wherein  said  non-ionic  surface  active  agent  having  a  terminal  tertiary 
hydroxyl  group  is  an  addition  reaction  product  of  isobutylene  oxide  or  a-methylstyrene  oxide  and  a  poly- 

55  oxyethylene  alkylphenyl  or  aralkylphenyl  ether. 
6.  The  sizing  agent  of  Claim  5,  wherein  said  polyoxyethylene  alkylphenyl  or  aralkylphenyl  ether  is  an 

adduct  of  3  to  40  moles  of  ethylene  oxide  and  1  mole  of  an  alkyl-  or  aralkyl-phenol  having  a  C4  to  C28 
alkyl  or  aralkyl  group. 

7.  The  sizing  agent  of  Claim  5,  wherein  said  polyoxyethylene  alkylphenyl  or  aralkylphenyl  ether  is  an 
60  adduct  of  10  to  25  moles  of  ethylene  oxide  and  1  mole  of  an  alkyl-  or  aralkyl-phenol  having  a  Cm  to  C20 

alkyl  or  aralkyl  group. 
8.  The  sizing  agent  of  Claim  1  ,  wherein  the  amount  of  said  non-ionic  surface  active  agent  having  termi- 

nal  tertiary  hydroxyl  group  is  from  1  to  25  %  by  weight  based  on  said  substituted  succinic  anhydride. 
9.  The  sizing  agent  of  Claim  1  ,  wherein  the  amount  of  said  non-ionic  surface  active  agent  having  termi- 

65  nal  tertiary  hydroxyl  group  is  from  3  to  20  %  by  weight  based  on  said  substituted  succinic  anhydride. 
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10.  The  sizing  agent  of  Claim  1,  wherein  said  emulsifier  further  contains  at  least  one  member  selected 
from  the  group  consisting  of  anionic  surface  active  agents,  other  non-ionic  surface  active  agents  hav- 
ing  no  terminal  tertiary  hydroxyl  group  and  cationized  starch. 

5  Patentanspriiche 

1.  Leimungsmittel,  umfassend  ein  substituiertes  Bernsteinsaureanhydrid  der  Formel  (I): 

m  R—  CH  CH  « 
I  I 

0=C^  C=0  ( I )  

0  
15 

worin  R  eine  Kohlenwasserstoffgruppe  mit  mindestens  sechs  Kohlenstoffatomen  ist,  ausgewahlt  aus  der 
Gruppe  bestehend  aus  einer  Alkylgruppe,  einer  Alkenylgruppe,  einer  Aralkylgruppe  Oder  einer  Aral- 
kenylgruppe 
und  einem  Emulgator,  umfassend  eine  nicht-ionische  oberflachenaktive  Substanz  mit  einer  terminalen 

20  tertiaren  Hydroxylgruppe. 
2.  Leimungsmittel  nach  Anspruch  1  ,  worin  die  nicht-ionische  oberflachenaktive  Substanz  mit  einer  ter- 

minalen  tertiaren  Hydroxylgruppe  eine  Polyoxyalkylenverbindung  ist. 
3.  Leimungsmittel  nach  Anspruch  1,  worin  die  nicht-ionische  oberflachenaktive  Substanz  mit  einer  ter- 

minalen  tertiaren  Hydroxylgruppe  eine  Polyoxyalkylenverbindung  mit  einer  terminalen  Gruppe  abgeleitet 
25  von  Isobutylenoxid  ist. 

4.  Leimungsmittel  nach  Anspruch  1,  worin  die  nicht-ionische  oberflachenaktive  Substanz  mit  einer  ter- 
minalen  tertiaren  Hydroxylgruppe  eine  Polyoxyalkylenverbindung  mit  einer  terminalen  Gruppe  abgeleitet 
von  a-MethylstyroIoxid  ist. 

5.  Leimungsmittel  nach  Anspruch  1  ,  worin  die  nicht-ionische  oberflachenaktive  Substanz  mit  einer  ter- 
30  minalen  tertiaren  Hydroxylgruppe  ein  Produkt  einer  Additionsreaktion  ist,  von  Isobutylenoxid  oder  a- 

Methylstyroloxid  und  einem  Polyoxyethylenalkylphenyl-  oder  Aralkylphenylether. 
6.  Leimungsmittel  nach  Anspruch  5,  worin  der  Polyoxyethylenalkylphenyl-  oder  Aralkylphenylether  ein 

Addukt  ist  aus  3  bis  40  Molen  Ethylenoxid  und  1  Mol  eines  Alkyl-  oder  Aralkylphenols  mit  einer  Cm-  bis 
C28-AIkyl-  oder  Aralkyl-Gruppe. 

35  7.  Leimungsmittel  nach  Anspruch  5,  worin  der  Polyoxyethylenalkylphenyl-  oder  Aralkylphenylether  ein 
Addukt  ist  aus  10  bis  25  Molen  Ethylenoxid  und  1  Mol  eines  Alkyl-  oder  Aralkylphenols  mit  einer  C14- 
C2o-Alkyl-  oder  Aralkyl-Gruppe. 

8.  Leimungsmittel  nach  Anspruch  1,  worin  die  Menge  der  nicht-ionischen  oberflachenaktiven  Sub- 
stanz  mit  terminaler  tertiarer  Hydroxylgruppe  von  1  bis  25  Gew.-%,  bezogen  auf  das  substituierte  Bern- 

40  steinsaureanhydrid,  betragt. 
9.  Leimungsmittel  nach  Anspruch  1  ,  worin  die  nicht-ionische  oberflachenaktive  Substanz  mit  termina- 

ler  tertiarer  Hydroxylgruppe  von  3  bis  20  Gew.-%,  bezogen  auf  das  substituierte  Bernsteinsaureanhy- 
drid  betragt. 

10.  Leimungsmittel  nach  Anspruch  1,  worin  der  Emulgator  weiter  mindestens  ein  Mitglied  enthalt  ausge- 
45  wahlt  aus  der  Gruppe  bestehend  aus  anionischen  oberflachenaktiven  Substanzen,  anderen  nicht-ioni- 

schen  oberflachenaktiven  Substanzen  mit  keiner  terminalen  tertiaren  Hydroxylgruppe  und  kationischer 
Starke. 

50 

55 

Revendications 

1  .  Agent  d'encollage  ou  d'appret  comprenant  un  anhydride  succinique  substitue  de  la  formule  (I): 

R-CH  —  CH,  
I  I  

2 

o»c  c - o   ( i )  

0  

60  0C1  R  est  un  radical  hydrocarbone  comptant  au  moins  6  atomes  de  carbone  choisi  dans  la  classe  formee 
par  un  radical  alcoyle,  un  radical  alcenyle,  un  radical  aralcoyle  et  un  radical  aralcenyle,  et  un  emulsion- 
nant  comprenant  un  agent  tensio-actif  non  ionique  portant  un  radical  hydroxyle  tertiaire  terminal. 

2.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  1  ,  dans  lequel  I'agent  tensio-actif  non  ioni- 
que  portant  un  radical  hydroxyle  tertiaire  terminal  est  un  compose  polyoxyalcoylenique. 

65 
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3.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  1  ,  dans  lequel  I'agent  tensio-actif  non  ioni- 
que  portant  un  radical  hydroxyle  tertiaire  terminal  est  un  compose  polyoxyalcoylenique  comprenant  un  ra- 
dical  terminal  issu  de  I'oxyde  d'isobutylene. 

4.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  1  ,  dans  lequel  I'agent  tensio-actif  non  ioni- 
5  que  portant  un  radical  hydroxyle  tertiaire  terminal  est  un  compose  polyoxyalcoylenique  comprenant  un  ra- 

dical  terminal  issu  de  I'oxyde  d'a-methylstyrene. 
5.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  1  ,  dans  lequel  I'agent  tensio-actif  non  ioni- 

que  portant  un  radical  hydroxyle  tertiaire  terminal  est  un  produit  de  reaction  d'addition  de  I'oxyde  d'isobu- 
tylene  ou  de  I'oxyde  d'a-methylstyrene  et  d'un  ether  polyoxyethylenique  d'alcoylphenol  ou  d'aralcoylphe- 

10  nol. 
6.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  5,  dans  lequel  Pettier  polyoxyethylenique 

d'alcoylphenol  ou  d'aralcoylphenol  est  un  produit  d'addition  de  3  a  40  moles  d'oxyde  d'ethylene  et  de  1  mo- 
le  d'un  alcoyl-  ou  aralcoylphenol  comprenant  un  radical  alcoyle  ou  aralcoyle  en  Ca  a  C28. 

7.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  5,  dans  lequel  Tether  polyoxyethylenique 
15  d'alcoylphenol  ou  d'aralcoylphenol  est  un  produit  d'addition  de  1  0  a  25  moles  d'oxyde  d'ethylene  et  de  1  mo- 

le  d'un  alcoyl-  ou  aralcoylphenol  comprenant  un  radical  alcoyle  ou  aralcoyle  en  Cm  a  C20. 
8.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  5,  dans  lequel  la  quantite  de  I'agent  tensio- 

actif  non  ionique  portant  un  radical  hydroxyle  tertiaire  terminal  est  de  1  a  25%  en  poids,  sur  la  base  de 
Panhydride  succinique  substitue. 

20  9.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  5,  dans  lequel  la  quantite  de  I'agent  tensio- 
actif  non  ionique  portant  un  radical  hydroxyle  tertiaire  terminal  est  de  3  a  20%  en  poids,  sur  la  base  de 
Panhydride  succinique  substitue. 

1  0.  Agent  d'encollage  ou  d'appret  suivant  la  revendication  5,  dans  lequel  Pemulsionnant  comprend  en 
outre  au  moins  un  membre  de  la  classe  formee  par  les  agents  tensio-actifs  anioniques,  d'autres  agents 

25  tensio-actifs  non  ioniques  ne  portant  pas  de  radical  hydroxyle  tertiaire  terminal  et  I'amidon  cationise. 
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