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recently, the establishment of a technology for
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the production of a water-soluble polymer is
desirable from the viewpoint of the

environmental burden. As a method of
producing a water-soluble polymer, there are
known a method of polymerizing a monomer
with using a polyfunctional initiator (Patent

Document 1), and a method of using a boron
compound as a catalyst to obtain a

polycondensed product, and then hydrolyzing
the polycondensed product in the presence of

an alkali (Patent Document 2). Moreover, a
method of producing a water-soluble polymer
by polymerizing a water-soluble monomer in

the presence of a polyvalent metal salt or
boron compound, and in turn hydrolyzing the
polymer with an alkali, is also known (Patent

Document 3). However, water-soluble
polymers have various problems in industrially

producing them. That is, in the case of a
method of producing the water-soluble

polymer with using a polyfunctional initiator
(Patent Document 1), productivity is poor since
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a high-molecular-weight polymer having a
desired structure cannot be efficiently obtained

by the single step reaction and the
polymerization reaction should be stopped

after the polymerization for the prevention of
chain termination reaction. Further, even if the

polymerization is stopped after the
polymerization, it is necessary to dilute and
filter the reaction solution, which results in

very complicated operation. In the method of
producing the water-soluble polymer by

polymerizing the water-soluble monomer in the
presence of the polyvalent metal salt or boron

compound, the polymerization is generally
conducted as a two-step polymerization, that

is, a first polymerization at a relatively low
concentration to prepare a polymer precursor,

and a second polymerization at a high
concentration to obtain a water-soluble

polymer, and then the polymer precursor is
hydroly
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