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@ Aqueous dispersed solution of substituted succinic anhydride.

@ An aqueous dispersion of a substituted succinic an-
hydride comprising an aqueous solubje copolymer A, or an
aqueous soluble copolymer A, or a mixture of these two
copolymers, the copolymer A, having 50 to 98.5 per cent by
mol of (meth)acrylamide (a), 1 to 49.5 per cent by mol of N,N-
dialkylamidealkyl{meth)acrylamide (b}, and 0.5 to 20 per cent
by mol of (meth)acrylic acid (c) as monomer ingredients, the
aqueous soluble copolymer A, having 70 per cent by weight
or more of 8 mixture monomer ingredient having 50 to 98.5
per cent by mo! of (meth)acrylamide (a), 1 to 49.5 per cent by
mol of N.N-dialkylaminoalkyl(meth)acrylamide (b) and 0.5 to
20 per cent by mol of {meth)acrylic acid {c) and other
copolymer monomer (d) as monomer ingredients. The dis-

persion is used as a sizing agent and shows a dilute stability
in paper-making steps as well as a sufficient sizing effectin a
low content addition range, even in acidic paper making
without using a calcium carbonate filler, and in neutral paper
making using alum,
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The present invention relates to an aqueous dispersed
solution of a substituted succinic anhydride. More
particularly, the present invention relates to such an aqueous
dispersion of a substituted succinic anhydride used as a
sizing agent having excellent sizing effect and preferable
operability in paper making steps and exhibiting excellent
operations even in a dilute stability.

There is known a sizing paper employing an aqueous
dispersed solution of a substituted succinic anhydride, and
various types of aqueous dispersions have been heretofore
proposed.

For example, an aqueous dispersion ﬁrepared by mixing
an aqueous solution of cationic starch and a substituted
succinic anhydride by a strong mechanical agitation in a
homogeneous state (disclosed in Japanese Patent Publication
No. 2305/1964 official gazette), an aqueous dispersion
prepared by dispersing a substituted succinic anhydride in
water or an aqueous solution of specific aqueous soluble
polymer substance with the aid of a selected surfactant
(disclosed in Japanese Patent Publication No. 36044/1978
official gazette, Japanese Patent Laid-open No. 4573171983
official gazette, Japanese Patent Laid-open No. 47498/1984
official gazette), and further am aqueous dispersion prepared
by dispersing a substituted alkyl-substituted or
alkenyl-substituted succinic anhydride or a mixture (a) of the
succinic anhydrides which contain 70 to 99.9 percent by weight
and a mixture (b) of polyoxyethylene alkyl-ether phosphoric
acid ester, polyoxyethylene alkylaryl ether phosphoric acid

ester or the mixture of these phosphoric acid esters which
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contain 0.1 to 30 percent by weight in water with the aid of
an aqueous solution of aqueous soluble ;;.olymer compound -
(disclosed in Japanese Patent Laid—open'No..28598/1985).

However, in the abovementioned aqueous dispersion
employing the former cationic starch of the aqueous
dispersions of the substituted succinic anhydrides, a
considerably large apparatus 1s not only required to disperse
the substituted succinic anhydride in water, but it is
difficult to sufficiéntly pulverize the aqueous dispersed
solution thus obtained into fine dispersion particles, and the
resultant dispersion has such a disadvantage that the
dispersion cannot avoid the slight decrease in the sizing
performance. ‘

Tn the above-described aqueous dispersion employing the
latter mixture of the aid, the prepared mixture loses its
stability in preservation and cannot secure a sufficient
dispersibility of the substituted succinic anhydride in water,
and the resultant aqueous dispersion not only loses its sizing
effect with the lapse of time after preparation but
deteriorates in the dispersibility of the substituted succinic
anhydride having an internal olefin structure adapted for a
sizing agent in water. Incidentally, a process for producing
an aqueous dispersed solution by the prepared mixture has
drawbacks such that, if the prepared mixture is dispersed in
the aqueous solution dissolved in advance in a cationlc starch
when the aqueous dispersed solution is prepared from the
prepared mixture, an aqueous dispersed solution having
preferable dilute stability can be produced, but since the
aqueous solution itself of the cationic starch is unstable in

an ageing manner, the cationic starch must be dissolved in
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water immediately before using the aqueous dispersed solution
as a sizing agent, and since the underwéter dispersibility fo
the substituted succinic anhydrides ;f the cationic starch is
low, a strong (large-scale) emulsifying apparatus for
preparing the aqueous dispersed solution is required.

Further, the aqueous dispersion utilizing the
substituted-alkyl succinic anhydride or substituted-
alkenyl succinic anhydride or a mixture (a) of the succinic
anhydrides which contain 70 to 99.9 percent by weight and a
mixture (b) of polyoxyethylene alkyl-ether phosphoric acid
ester, polyoxyethylene alkylaryl ether phosphoric acid ester
or the mixture of these phosphoric acid esters which contain
0.1 to 30 percent by weight in water with the aid of an
aqueous solution of aqueous soluble polymer compound, and the
resultant aqueous dispersion further provides preferable
dispersibility in water for the substituted succinic anhydride
having an internal olefin structure as a sizing agent as its
merits, but when the aqueous dispersion obtained from this
mixture is used as a sizing agent in an industrial scale, some
problems are still retained. In other words, the aqueous
dispersion of the substituted succinic anhydride obtained from
the mixture proposed in Japanese Patent Laid-open No.
28598/1985 exhibits dilute stability of the aqueous dispersion
in case that the cationic starch dissolved in water of
continuous state is contained in the aqueous dispersion, but,
in other case, causes insufficient dilute stability, and when
this aqueous dispersion is employed as a sizing agent in the
practical paper making process, the dispersion has such a
drawback that it contaminates the wires, rolls and carpets of

the paper making machine and cannot operate continuously for a
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long period of time.

Therefore, the inventors of the ﬁresent invention have
discovered thé fact that the aqueous dispersed solution of the
substituted succinic anhydrides which contained specific
aqueous soluble copolymer obtained with (meth)acrylic amide
and N,N-dialkylaminoalkyl(meth)acrylamide as indispensable
monomer ingredients could eliminate the various types of
drawbacks with the aqueous dispersed solution described above,
and has proposed the aqueous dispersed solution of the
substituted succinic anhydrides which contained the specific
aqueous copolymer, but have discovered other drawbacks in the
operation that, when the aqueous dispersed solution of the
substituted succinic anhydrides was utilized as a paper making
sizing agent, the sizing effect in the low content addition
range of the sizing agent was not always satisfactory, and,
when appiied to the acidic paper making step which did not use
calcium carbonate filler and neutral paper making step of
middle quality paper frequently produced by adding small
amount of sulfuric acid band by using calcium carbonate
filler, the separation of wet paper and rolls was deteriorated

to cause the paper to be cut.

Accordingly, an object of the present invention is to
provide an aqueous dispersed solution of a substituted
succinic anhydride which can perform the operation of the
aqueous dispersed solution of a substituted succinic anhydride
which contained a specific aqueous soluble copolymer produced
with the (meth)acrylamide and |
N,N-dialkylaminoalkyl(meth)acrylamide as indispensable monomer

ingredients, i.e., the operation of excellent sizing effect
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and preferable dilute stability of the aqueous dispersed
solution in paper making steps as well as perform a sizing
effect sufficiently satisfied in a low ;ontgnt sizing agent
addition range and achieve the entirely similar excellent
operability to the other cases even in acidic paper making
step without using calcium carbonate filler, and neutral paper
making step including the case using sulfuric acid band.
"According to an aspect of the present invention, there
is provided an aqueoﬁs dispersed solution of a substituted
succinic anhydride which comprises an aqueous soluble
copolymer (A1) having 50 to 98.5 percent by mol of
(meth)acrylamide (a), 1 to 49.5 percent by mol of
N,N-dialkylaminoalkyl(meth)acrylamide (b), and 0.5 to 20
percent by mol of (meth)acrylic acid (c) as monomer in
ingredients, an aqueous soluble copolymer (Az) having 70
percent by weight or more of a mixture monomer ingredient
having 50 to 98.5 percent by mol of (meth)acrylamide (a), 1 to
49.5 percent by mol of N,N-dialkylaminoalkyl(meth)acrylamide
(b) and 0.5 to 20 percent by mol of (meth)acrylic acid (e¢) and
other copolymer monomer (d) as monomer ingredients, or both of
the aqueous soluble copolymer (Al) and similarly the aqueous
soluble copolymer (Ay). More particularly,
there is provided an aqueous dispersed solution of a
substituted succinic anhydride which comprises an aqueous
soluble copolymer (Al) produced by copolymerizing 50 to 98.5
percent by mol of (meth)acrylamide (a), 1 to 49.5 percent by
mol of N,N-dialkylaminoalkyl(meth)acrylamide (b), and 0.5 to
20 percent by mol of (meth)acrylic acid (c) as monomer in
ingredients, an aqueous soluble copolymer (A,) produced by

copolymerizing 70 percent by weight or more of a mixture
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monomer ingredient having 50 to 98.5 percent by mol of
(meth)acrylamide (a), 1 to 49.5 percenﬁiby mol of
N,N-dialkylaminoalkyl(meth)acrylamide (b) and 0.5 to 20
percent by mol of (meth)acrylic acid (c¢) and 30 percent by
weight or less of other copolymer monomer (d) as monomer
ingredients, or both of the aqueous soluble copolymer (Al) and
similarly the aqueous soluble copolymer (Az), and a
substituted succinic anhydride (B) as indispensable
ingredients.

The substituted succinic anhydrides (B) in the aqueous
dispersed solution of the substituted succinic anhydride
according to the present invention can employ all of the known
substituted succinic anhydrides used heretofore as a sizing
agent, and more particularly comprise those substituted
succinic anhydrides which contain hydrophobic hydrocarbon
groups each having at least 8 and more preferably 12 to 36
carbon atoms such as substituted succinic anhydrides (having
alkyl or alkenyl groups). Generally, the substituted succinic
anhydrides comprise those feasibly produced by addition
reaction of alpha-olefins, inner olefins or olefins of the
mixture of them and maleic anhydride. Typically, when the
substituted succinic anhydrides are, for example, octadecen-9,
tetradecen-7, hexadecen-7, eicosene-1l or the mixture thereof;
inner olefin selected from straight-chain internal inmner
olefin mixture having double bonds produced by the
dehydrogenation reaction of straight-chain paraffin are
distributed substantially uniformly at the respective
positions except alpha-positions; and straight-chain inner
olefin mixture having 70 percent or mofe by weight of total

amount of inner olefins disposed at 2-, 3- and 4-positions of
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double bonds produced by anisotropic reaction of
straight-chain alpha-olefin in the presénce of catalyst; and
the mixture produced by addition reaction of the anhydrides
and maleic anhydride, i.e., when the substituted succinic
anhydrides are those of alkenyl succinic anhydride having
succinyl group in the substituted group, the sizing effect i
performed by the application of the substituted succinic
anhydride of the present invention to the sizing agent for i
making paper in the paper making process is further improved.
The monomer ingredients of the aqueous soluble
copolymer (Al) or (A,) used together with the substituted
succinic anhydrides in the aqueous dispersed solution of the
substituted succinic anhydrides are acrylamide, methacrylamide
or both of them, i.e., (meth)acrylamide (a), N,N-dialkylamino.
alkylacrylamide, N,N-dialkylamino.alkylmethacrylamide (b),

acrylic acid, methacrylic acid or both of thenm, i.e.,

N,N-dialkylamino.alkyl(meth)acrylamide (b), i.e.,
(meth)acrylic acid (c). Incidentally, the !
N,N-dialkylamino.alkyl(meth)acrylamide (b) is basic third

class amino group containing monomer represented by the

following general formula

R
; /Rl
CH2=C-CONH—(CH2)n-N\
)
where, in the formula, R is a hydrogen or methyl group, R1 and
R2 represent a methyl group, ethyl group or proply group, and
n represents an integer of 2 to 4.
The aqueous soluble copolymer (Al) comprises a
copolymer of 50 to 98.5 percent or more by mol of the

(meth)acrylamide (a), 1 to 49.5 percent or more by mol of
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N,N-dialkylamino.alkyl(meth)acrylamide (b), 0.5 to 20 percent
by mol of (meth)acrylic acid (c¢) and the copolymer (A;) can be %
readily produced by the ordinary polymerization of the monomer
ingredients prepared at the abovementioned ratio of the
compositions, but it is confirmed that the copolymer (4,) of
75 to 94 percent by mol of the (meth)acrylamide (a), 5 to 20
percent by mol of N,N-dialkylaminoalkyl(meth)acrylamide (b), ;%;
and 1 to 10 percent by mol of (meth)acrylic acid (c) obtains :
more preferable results by the sizing effect in the low sizing

agent addition range of the quality of the case using the -

aqueous dispersed solution of the substituted succinic
anhydride of the present invention as a sizing agent or
preferable operability in the acidic paper making step or

neutral paper making step. The copolymerization is preferably .

“ e .
PO A o P

aqueous soluble polymerization, and the molecular weight of

the aqueous soluble copolymer (A;) is approx. 5,000 or more

and more preferably 20,000 or more to be effectively used.
The aqueous soluble copolymer (A2) is a copolymer of

monomer ingredients of 70 percent or more by weight of mixture

monomer ingredients having 50 to 98.5 percent by mol of the

(meth)acrylamide (a), 1 to 49.5 percent by mol of

N,N-dialkylaminoalkyl(meth)acrylamide (b), and 0.5 to 20

percent by mol of (meth)acrylic acid (c), 30 percent or less

by weight of other copolymer monomer as monomer ingredients,

and can be readily produced similarly to the case o the

aqueous soluble copolymer (A;). This aqueous soluble

copolymer (A,) becomes preferable in the quality of the sizing :

agent when utilizing the aqueous dispersed solution of the .

substituted succinic anhydride of the present invention as

sizing agent of the case that, similarly to the aqueous
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soluble copolymer (A)), regarding the (meth)acrylamide (a),
N,N-dialkylaminoalkyl(meth)alkylamide (ﬂ) and (meth)acrylic
acid (e¢), 75 to 94 percent by mol of (meth)acrylamde (a), 5 to
20 percent by mol of N,N-dialkylaminoalkyl(meth)acrylamide (b)
and 1 to 10 percent by mol of (meth)acrylic acid (c) are
contained. Further, the case of the aqueous soluble copolymer
(A,), containing 5,000 or more and more preferably having
20,000 or more of molecular weight is effectively used.
Incidentally, as other copolymer monomer ingredienté of 30
percent or less by weight of the copolymer (A) in the aqueous
soluble copolymer (AZ)’ there are, for example, aromatic vinyl
monomer such as styrene, alkylstyrene; alpha-,
beta-unsaturated carboxylic acid esters such as alkylester,
hydroxyalkylester, aminoalkylester of alpha-, beta-unsaturated

carboxylic acid, vinyl acetate or other fatty acid

vinylesters; other vinyl compounds such as vinylether or
vinylamide; aryl compounds such as arylalecohol or arylether
and arylamine or diarylamine and their quaternay ammonium
salt; polymerizable quaternary ammonium compounds
quaternarized from the N,N-dialkylaminoalkyl(meth)acrylamide,
aminoalkyl(meth)acrylate and vinylpyridine, or other
polymerizable unsaturated compounds.

The contents of the substituted succinic anhydride in
the aqueous dispersion of the substituted succinic anhydride
according to the present invention can be arbitrary selected,
but generally ranging from 0.01 percent by weight to 25
percent by weight to obtain stable aqueous dispersion. The
aqueous dispersion of the present invention has particularly
excellent utility in the stability at diluting time. If less

than the concentration of less than 1 percent by weight, the
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effect performed by the diluting stability further becomes

apparent.

The total amount of the contents of aqueous soluble é
copolymers (Al) and (A2) contained in fhe aqueous dispersed
solution according to the present invention are generally
preferably ranged from 0.05 percent by weight to 20 percent by .
weight, and the total of the aqueous soluble copolymers (Al)
and (Aé) is preferably selected in a range from about 0.2 to 2
parts by weight.

Further, the aqueous dispersed solution of the
substituted succinic anhydride according to the present
invention can, of course, additionally comprise other
surfactants or aqueous soluble polymer substances. More

specifically, when small amount of an oil-in-water type

surfactant made, for example, of
polyoxyalkylenealkyl(aryl)ether and its sulfuric acid half
ester or phosphoric acid ester, the dispersed particle
diameter of the substituted succinic anhydride in the aqueous
dispersion can be very finely pulverized, and the aqueous
dispersed solution of the substituted succinic anhydride which
additionally contain small amount of such oil-in-water type
surfactant is most preferable for the aqueous dispersed
solution of the present invention. In the aqueous dispersion
containing the oil-in-water type surfactant, 0.1 to 10 percent.
by weight of oil-in-water type surfactant contained in the
substituted succinic anhydride is ordinarily preferable.

The aqueous dispersed solution of the substituted
succinic anhydride according to the present invention can be
readily produced by adding a substituted succinic anhydride

(B) to an aqueous solution which contains the aqueous soluble
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copolymer (Ay) or (A,), or both, and mechanically emulsifying
and dispersing the mixture by various tépes of a homogenizer
or a mixer. When a small amount of oil-in-water type
surfactant is additionally employed, it is preferable to use
the prepared mixture of the oil-in-water type surfactant and
the substituted succinic anhydride (B). Incidentally, the
oil-in-water type surfactant used for the prepared mixture may
use any having mutual solubility with the substituted succinic
anhydride (B), and it is preferable to selectively use the
surfactant which provides excellent underwater dispersing
ability in the substituted succinic anhydride (B) and less
affects the adverse influence to the sizing effect such as,
for example, polyoxyalkylenealkyl(aryl)ether and its sulfuric
half-ester or phosphoric acid ester. The content of the
oil-in-water type surfactant in the prepared mixture is
preferably 0.1 to 10 percent by weight. More preferable
oil-in-water type surfactant is a
polyoxyalkylenealkyl(aryl)ether phosphoric acid ester
represented by the following general formula

0-A

d
R,€0-X) 0-P{

0=
0 O-H

where R3 is an alkyl group or alkylaryl group having 8 or more
carbon atoms, X represents an alkylene group, A represents a
hydrogen or formula R'-(O-X)l-(in the formula R' is an alkyl
group or alkylacryl group, X represents an alkylene group, 1
represents an integer equal to or greater than 1), and m
represents an integer equal to or greater than 1. This is
particularly excellent in the solubility with the substituted

succinic anhydride or underwater dispersibility of the
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substituted succinic anhydride. When the oil-in-water
surfactant in which Ry in the general férmula is an alkyl
group or alkylaryl group having 10 to 20 carbon atoms, X is an
ethylene group, m is an integer equal to or greater than 5 is
employed, the underwater dispersed particles of the
substituted succinic anhydride prpduced by dispersing the .
mixture of the substituted succinic anhydride and the i

oil-in-water surfactant in the aqueous soluble copolymer (Al),

the aqueous soluble copolymer (Az) or in the aqueous solution
of the both aqueous soluble copolymers become very ultrafine.
When the sizing effect of the the aqueous dispersed solution
used as paper making sizing agent is further excellent, and

becomes more preferable aqueous dispersed solution of the

substituted succinic anhydride. To produce the aqueous
dispersed solution of the substituted succinic anhydride é
according to one aspect of the present invention by employing
the mixture of the substituted succinic anhydride (B) and the
oil-in-water type surfactant, 1 part by weight of the mixture,
and the aqueous solution containing 0.1 to 2 percent by weight
of the aqueous soluble copolymer (Al) are mixed and agitated

at arbitrary ratio. The agitator used in this case includes

an ordinary propeller type agitater or other various

homogenizer or a mixer.

The aqueous dispersed solution of the substituted
succinic anhydride of the present invention as described above
is mainly utilized as a paper making sizing agent, but may be
utilized for a sizing agent in various fibrous industrial
relations. Incidentally, in the utility as the paper making
sizing agent, the aqueous dispersed solution of the

substituted succinic anhydride is prepared in arbitrary or
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desired concentration, and can be applied to all paper making
steps such as acidic paper making step ﬁsing sulfuric acid
band and neutral paper making step using no sulfuric acid band
as sizing agent added to a pulp slurry as a paper making raw
material or surface sizing agent to be coated by arbitrary
means on wet or dry sheet after formed.

In the aqueous dispersed solution of the substituted
succinic‘anhydride according to the present invention, the
abovementioned aqueous soluble copolymer (A;) and the aqueous
soluble copolymer (Az) added and contained in the dispersed
solution exhibit high adsorbility to pulp. Thus, the
ultrafine substituted succinic anhydride particles in the
dispersed solution can be efficiently adhered to the surface
of the fiber of the pulp to perform the advantages of the
present invention.

The underwater dispersibility of the aqueous soluble
copolymers (Al) and (A,) contained in the aqueous dispersed
solution of the substituted succinic anhydride of the present
invention for the substituted sucecinic anhydride is much
superior to that of the copolymer of the (meth)acrylamide (a)
and the N,N-dialkylaminoalkyl(meth)acrylamide (b), and such
operations of the aqueous soluble copolymer (Al) and (Az)
provides extremely high dilute stability of the aqueous
dispersed solution of the substituted suceinic anhydride of
the present invention.

Further, the aqueous soluble copolymers (Al) and (4,)
contained in the aqueous dispersed solution of the present
invention are conducted in such a manner that the carboxyl
group based on the (meth)acrylic acid monomer ingredient of

the copolymer (Al) or (Aé) reacts with aluminum multi-valency
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cation in the sulfuric acid band. Consequently, when the
aqueous dispersed solution of the substituted succinic
anhydride according to the present invention is applied as
paper making sizing agent, various troubles such as wires,
rolls and carpets of the paper making machine to be
contaminated in the paper making process can be avoided in
addition to the excellent sizing effect.

EXAMPLES AND COMPARISON EXAMPLES

Parts by weight of the surfactants listed in the
columns of Table 1 were added to 100 parts by weight of
alkenyl succinic anhydride, agitated and mixed at ambient
temperature, and the composition of the alkenyl succinic
anhydride was produced.' The alkenyl succinic anhydride was
produced by reacting inner olefin having 90 percent by weight
of olefin having 15 to 18 carbon atoms and double bonds at 2
to 4 positions with maleic anhydride in accordance with the
ordinary process.

Then, the composition of the alkenyl succinic anhydride
was mixed similarly by parts in the solution of 10 percent by
weight of aqueous soluble polymer compound listed in the
columns of Table 1, agitated by a homogenization mixer (HV: M
type produced by Tokushu Kika Kogyo K.K.) at 50V for one
minute, and the aqueous dispersed solutions of the substituted

succinic anhydrides were prepared.
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EXPERIMENT 1

The aqueous dispersed solutions produced in the above
examples and comparison examples were added to 2 percent by
weight of pulp slurry (L-BKP, c.s.f.: 400cc.) containing 20
percent by weight of heavy calcium carbonate filler (Escaron #
800 produced by Sankyo Seifun K.K.) with respect to the weight
of the pulp and similarly 1 percent by weight of pasted
cationic starch with respect to the weight of the pulp so that
the compositions of the substituted succinic anhydride and the
surfactant in the aqueous dispersed solution became 0.15
percent by weight of the pulp, then, manual paper of the
weight of 80 g/m2 was prepared in accordance with the ordinary

process with TAPPI Standard sheet machine, dried by a rotary

drier at 110°C for 120 seconds, and manual paper was produced.

The produced paper was prepared in moisture and
measrued in accordance with JIS (the Japanese Industrial
Standards) with respect to Stdckigt sizing degree (sec.) and
listed in Table 2.

In Table 2, the emulsion mean particle diameters
(micron) of the aqueous dispersed solution, the emulsion mean
particle diameters (micron) of the dispersed solutions after
allowed to stand for 10 hours, and the stabilize of the
diluted dispersion diluted so that the composition of the
alkenyl succinic anhydride and the surfactant became 0.05
percent by weight with civil water having 100 of total

hardness in the dispersed solutions are listed.
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Table 2

0228801

Dispersed Sizing Mean particle size Diluted

solution degree

(sec.)

of emulsion

Direct after After

preparation

(Am) Stability
(0.05wt. %)
10 hrs.

(1)
(11)
(1III)

(1)
(1I)
(III)

23

32

28

18

16

EXPERIMENT 2

0.5 or less
0.5 or less

0.5 or less

0.5 or less
1
1

0.5 or less Good
0.5 or less Good
0.5 or less Good

0.5 or less Good
7-10 Discrete
Precipitated Good

The aqueous dispersed solutions produced in the above

examples and comparison examples were added to 2 percent by

weight of pulp slurry (L-BKP, c.s.f.:400cc.) containing 20

percent by weight of talc with respect to the pulp weight and

similarly 0.5 percent by eight of sulfuric acid band

(A12(804)3.16-18H20) with respect to the pulp weight so that

the compositions of the substituted succinic anhydride and the

surfactant in the aqueous dispersed solution became 0.2

percent by weight of the pulp, then similarly to the

EXPERIMENT 1 to obtain paper.

The produced paper was prepared

in moisture and measured according to JIS (the Japanese

Industrial Standards) with respect to stdckist sizing degree

(sec.) and listed in Table 3.
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Table 3

Dispersed

solution (I) | (I1) | (I1I) (i) | (i1) | (i)

Size (sec.)| 29| 23 25 14 5 12

EXPERIMENT 3

The aqueous dispersed solutions produced by the
examples and the comparison examples were added to pulp slurry
produced with the same compositions as those used in the
EXPERIMENT 2 so that the compositions of the substituted
succinic anhydride and the surfactant in the aqueous dispersed
solution became 1 percent by weight of the pulp weight, paper
was made similarly to the EXPERIMENT 1, and wet sheet was
prepared. The produced moistened sheet was interposed between
a chromium plated plate and filter paper, pressed to remove
water for 5 min. under the pressure of 3.5 kg/cmz, the
moistened sheet was then removed from the plate, and the
contaminants on the surface of the plate were observed with
bare eyes (presence of adhesive such as fine fiber). The

results were listed in Table 4.

Table 4
Dispersed |
solution (D | (1D (IID| (L) | (i) | (i)
Contaminants
of plate face|Non | Slight| Non ||Many | More | Many

According to the present invention, the aqueous
dispersed solution of the substituted succinic anhydride is as
constituted and operated as described above, and the aqueous
solution of the substituted succinic anhydride has the same
diluted stability as the aqueous dispersion of the substituted

succinic anhydride utilzing the conventional cationic starch
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by the stabilization of the aqueous soluble copolymer (Al)
and/or the aqueous soluble copolymer (AZ) in the aqueous
dispersed solution or in both the copolymers (A) and (B), and
provides the feasibility of handling in case of utilizing the
emulsion particle size further finer than the emulsion
particle size in the aqueous dispersed solution of the
substituted succinic anhydride and industrial scale equivalent
to those of the aqueous dispersion of the substituted succinic
anhydride using the conventional synthetic polymer.
Accordingly, when the aqueous dispersed solution of the
substituted succinic anhydride is utilized as the sizing agent
in paper making steps, the addition of the substituted
succinic anhydride is very low such as 0.15 percent by weight
with respect to the pulp weight, sufficiently satisfactory
sizing agent can be produced.

Since the aqueous dispersed solution of the substituted
succinic anhydride of the present invention has excellent
fixing action to pulp fiber in the presence of sulfuric acid
band, when the aqueous dispersed solution of the substituted
succinic anhydride is used as paper making sizing agent,
excellent sizing effect can be provided in all paper making
steps including paper making stages using the sulfuric acid
band. In addition, the paper making steps can be conducted
without contaminants of wires, rolls and blanket of the paper

making machine to provide excellent operability.
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claims 0228801

1, An aqueous dispersed solution of a substituted succinic
anhydride comprising:

(1) an aqueous soluble copolymer (A;) having 50 to 98.5
percent by mol of (meth)acrylamide (a), 1 to 49.5 percent by
mol of N,N-dialkylaminocalkyl(meth)acrylamide (b), and 0.5 to
20 percent by mol of (meth)acrylic acid (c) as monomer in
ingredients, and

(ii) an aqueous soluble copolymer (Az) having 70 percent by
weight or more of a mixture monomer ingredient having 50 to
98.5 percent by mol of (meth)acrylamide (a), 1 to 49.5 percent
by mol of N,N-dialkylaminoalkyl(meth)acrylamide (b) and 0.5 to
20 percent by mol of (meth)acrylic acid (c) and other
copolymer monomer (d) as monomer ingredients, or both of the
aqueous soluble copolymer (Al) and similarly the aqueous
soluble copolymer (A,).

2. The aqueous dispersed solution of a substituted
succinie anhydride according to claim 1, wherein said aqueous
soluble copolymer (Al)or (A,) is an aqueous soluble copolymer
containing 75 to 94 percent by mol of (meth)acrylamide (a), 5
to 20 percent by mol of N,N-dialkylaminoalkyl(meth)acrylamide
(b) and 1 to 10 percent by mol of (meth)acrylic acid (c) as
monomer ingredients.

3. The aqueous dispersed solution of a substituted
succinic anhydride according to any of claims 1 and 2, wherein -
said substituted succinic anhydride is an alkenyl succinic
anhydride.

4, The aqueous dispersed solution of a substituted

succinic anhydride according to any of claims 1, 2 and 3,
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wherein an oil-in-water type surfactant is contained as a
dispersing aid.

5. The aqueous dispersed solution of a substituted

succinic anhydride according to claim 4, wherein said
oil-in-water type surfactant is polyoxyalkylenealkyl(aryl)ether

phosphoric acid ester.
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