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diffusion of urine. The amount 
and rate of absorption are the 
key factors for [1], while the 
resistance to gel blocking, and 
liquid permeability through the 
gel under load are the key 
factors for [2]. [1] and [2] are in 
a trade-off relationship, and it is 
necessary to ensure performance 
optimization with consideration 
of the characteristics of 
individual paper diapers and 
compatibility with other 
materials.
 
Principle of water 
absorption by SAP
 
SAP is a slightly crosslinked 
polymer electrolyte, and poly
(acrylic acid sodium salt) 
crosslinked polymer is mainly 
used for its performance and 
cost. The water absorbing power 
of SAP is determined by the 
osmotic pressure of ions, polymer 
electrolyte affinity for water, 
and crosslink density. The water 
absorbing power increases at 
higher osmotic pressure of ions, 
higher affinity of the polymer 
electrolyte for water, and lower 

crosslink density. However, it is 
necessary to have a moderately 
crosslinked three-dimensional 
net structure, as it becomes 
easier to release water under 
pressure if the crosslink density 
is too low (Fig. 2).
 
Manufacturing methods 
for SAP
 
Aqueous polymerization is 
currently the mainstream SAP 
manufacturing method. The 
process is further classified into 
adiabatic polymerization 
method, in which water is used 
as a solvent to polymerize a 
mixture solution of acrylic acid 
or its sodium salt, polymerization 
catalyst, crosslinking agent, etc. 
in a reaction vessel; and belt 
polymerization process, in which 
the above mixture solution is 
polymerized on a continuously 
moving belt. In either 
polymerization method, the final 
product is obtained by shredding 
the obtained polymer, drying it 
to remove water, pulverizing it, 
adjusting the particle size 
distribution, and conducting 

surface treatment (secondary 
crosslinking, auxiliary addition) 
to add functions (Fig. 3).
 
Features of our company 
products
 
In polymerization processes that 
use acrylic acid or sodium 
acrylate, the initial pH of the 
polymerization solution 
determines the molecular weight 
of the resulting SAP. The rate of 
polymerization is higher, and 
SAP with a larger molecular 
weight is obtained when 
polymerization is conducted at a 
lower pH. Therefore, the type of 
monomer used in polymerization 
has a considerable effect on the 
molecular weight.
Acrylic acid is mainly used as 
the monomer in “SANWET” 
Series. It is synthesized by 
partially neutralizing the 
obtained polymer with sodium 
hydroxide. The resulting 
characteristic of “SANWET” 
Series is a large molecular 
weight compared to those 
manufactured by polymerization 
processes in which sodium 
acrylate is used. The high 
molecular weight SAP has a 
large water absorbing power, 
water retention capacity, and 
high swelling gel elasticity, and 
therefore has particularly 
excellent water absorption 
power under loads.
 
Movement toward 
dewatering and recycling 
of paper diapers
 
Gel contracts and dewaters as 
the sodium salt is replaced with 
calcium salt when aqueous 
solution of calcium chloride is 
used on SAP. The national 
government and private 
companies are currently 
examining dewatering of 
swelling SAP in solid separation, 
crushing and collection using this 
principle as the basis for 
acceptance of paper diapers into 
sewers2) and recycling3) (Fig. 4). 
According to the guidelines 

provided, the acceptance of 
paper diapers promoted by the 
Ministry of Land, Infrastructure, 
Transport and Tourism is based 
on the process of dewatering by 
adding calcium chloride and 
water into the diaper treatment 
equipment. This treatment 
reduces the urine content in the 
diaper, and leads to reduction in 
volume, weight, and odor. Since 
the foul water from rinsing, goes 
into the sewerage, restricted 
weights of calcium chloride and 
water are used per used paper 
diaper. It is expected that there 
will be a need to process as many 
used paper diapers as possible 
within the shortest possible 
period, once this process becomes 
widespread.
On the other hand, it will be 

necessary to separate the 
swelling SAP from other diaper 
components such as nonwoven 
fabric, tissue and pulp in the 
recycling process. Since it 
changes from gel to powder as 
dewatering from the SAP gel 
progresses, reduction in 
separation period and 
improvement in separation 
precision can also be expected.
 
Development concept and 
design on SAP
 
Since SAP is a polymer 
electrolyte, its water absorbing 
power is known to decrease due 
to the effects of salt concentration 
and pH around it. The water 
absorbing power decreases as 
the salt concentration around 
SAP increases, and as the pH 

reduces. This property is the 
basis for the dewatering process 
during treatment with calcium 
chloride. It is also known that 
the concentration and type of 
salt greatly affect the water 
absorbing power (Fig. 5).
Improving reactivity with 
calcium salts is an effective 
approach for SAP in response to 
the need to process more used 
diapers in a shorter period. We 
were able to improve the amount 
of dewatering by approximately 
30% in 5 minutes compared to the 
conventional product, through 
creative designing of the 
molecular weight, particle shape, 
and surface treatment for SAP 
with this goal (Figs. 6 and 7).
Fig. 8 shows the changes in the 
water retention by SAP over 
time in relation to the time of 
immersion of swelling SAP in 
calcium chloride solution. It can 
be seen that our developed 
product “SANWET DH” 
undergoes more extensive 
dewatering during the initial 
stage of immersion.
While the cause of the excellent 
dewaterability by “SANWET 
DH” is currently being explored, 
the potential factors include: [1] 
Suppression of bonding among 
gel particles as the SAP with a 
high molecular weight has a 
high gel elasticity, [2] Improved 
reaction rate as physical contact 
with calcium salt increases since 
the surface unevenness is high 
and the particle shape is porous, 
and [3] Improved reactivity as 
the surface treatment agent 
attracts the calcium salt near 
the surface of SAP gel.
 
Future developments
 
SAP has been mainly used as an 
absorbent material for paper 
diapers. Its demand is expected 
to continue increasing in the 
future due to economic growth 
in emerging countries and the 
population aging in population 
in advanced countries. On the 
other hand, time has come to 

consider what the best method 
of treatment is for the 
increasing amount of used paper 
diapers. Our company will make 
further efforts to improve the 
performance of the “SANWET 
DH” Series, and contribute to 
the solution of social issues by 
supporting the acceptance of 
paper diapers into sewers and 
the construction of recycling 
systems.
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Superabsorbent polymer (SAP)1) 
is a functional polymer that 
absorbs and retains high 
volumes of water. Sanyo 
Chemical started the world’s 
first commercial production of 
SAP in 1978. Since then, SAP 
has grown considerably as an 
essential material for sanitary 
goods such as paper diapers, 
with its global demand in 2018 
exceeding approximately 3 million 
tons and annual growth being 
expected to remain around 5 to 
7%. Widespread availability of 
baby diapers and sanitary 
products helps women live more 
comfortably and supports their 
social progress. In addition, SAP 
is considered one of the most 
important materials that 
contribute to improving the QOL 
of people by improving the 
activity of elderly people in 
society, reducing the burden of 
nursing care for bedridden 
elderly people, etc. through 
adult diapers.
On the other hand, as the use 
for paper diapers increases, the 
amount of used paper diapers 
produced as waste also 
increases. Securing the storage 
space, measures against odor, 
and transport to the location of 
collection for used paper diapers 
have become major burdens on 
the users and caregivers. In 
order to reduce this burden and 
process used paper diapers that 
are increasing as general waste, 

the national government and 
private companies are currently 
examining the acceptance of 
paper diapers into sewers and 
diaper recycling. To achieve 
such measures, it is necessary 
that we dewater the swelling 
SAP. As SAP changes into the 
swelling gel state as it absorbs 
water, its weight and volume 
increase by the absorbed 
amount of water. To dispose of 
or collect used paper diapers, it 
is necessary that we reduce the 
weight and the volume by 
dewatering the SAP gel 
contained in them. It is expected 
that dewatering and volume 
reduction will reduce energy in 
waste transportation and 
incineration.
This article introduces 
“SANWET DH,” which delivers 
excellent swelling SAP 
dewaterability when treated 
with calcium chloride with a 
goal to establish a system for 

collecting and recycling diapers.
 
Trends in paper diapers 
and the functions required 
in SAP
 
The general structure of paper 
diapers consists of multiple 
layers centered on the SAP/pulp 
layer, which is responsible for 
urine diffusion and absorption 
(Fig. 1). The shapes of paper 
diapers are roughly classified 
into underwear type, tape type, 
and underwear pad type, which 
is for adults and used with 
underwear. A wide variety of 
products are marketed 
depending on the age, gender, 
body size, living environment, 
and replacement frequency of 
the users.
The main functions required in 
SAP are [1] Ability to absorb a 
large amount of urine per unit 
time, and [2] Ability to increase 
the effective utilization area of 
the diaper by promoting the 
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Changes in water retention volume (relative value) by immersion time

Test method: Following implementation of JIS K 7223-1996 “Testing method for water 
 absorption capacity of super absorbent polymers,” it is immersed in 500 g 
 of 1 wt% calcium chloride solution for 5 minutes and excessive water is 
 removed with a centrifuge.

Comparison of water retention volume (relative value) before and after 
dewatering treatment

Appearance immediately after letting 1 g of SAP powder absorb physiological saline for
1 hour and after dewatering for 5 minutes with a centrifuge, based on JIS K 7223-1996
“Testing method for water absorption capacity of super absorbent polymers.”

Appearance of SAP before and after dewatering

Water retention volume for
physiological saline (relative value)

Water retention volume (relative value) after
allowing to stand for 5 minutes and dewatering

SANWET DH (developed product)

SANWET (conventional product)

SAP removed from a commercial diaper

(min.)

Fig. 6

Fig. 7

Fig. 8

diffusion of urine. The amount 
and rate of absorption are the 
key factors for [1], while the 
resistance to gel blocking, and 
liquid permeability through the 
gel under load are the key 
factors for [2]. [1] and [2] are in 
a trade-off relationship, and it is 
necessary to ensure performance 
optimization with consideration 
of the characteristics of 
individual paper diapers and 
compatibility with other 
materials.
 
Principle of water 
absorption by SAP
 
SAP is a slightly crosslinked 
polymer electrolyte, and poly
(acrylic acid sodium salt) 
crosslinked polymer is mainly 
used for its performance and 
cost. The water absorbing power 
of SAP is determined by the 
osmotic pressure of ions, polymer 
electrolyte affinity for water, 
and crosslink density. The water 
absorbing power increases at 
higher osmotic pressure of ions, 
higher affinity of the polymer 
electrolyte for water, and lower 

crosslink density. However, it is 
necessary to have a moderately 
crosslinked three-dimensional 
net structure, as it becomes 
easier to release water under 
pressure if the crosslink density 
is too low (Fig. 2).
 
Manufacturing methods 
for SAP
 
Aqueous polymerization is 
currently the mainstream SAP 
manufacturing method. The 
process is further classified into 
adiabatic polymerization 
method, in which water is used 
as a solvent to polymerize a 
mixture solution of acrylic acid 
or its sodium salt, polymerization 
catalyst, crosslinking agent, etc. 
in a reaction vessel; and belt 
polymerization process, in which 
the above mixture solution is 
polymerized on a continuously 
moving belt. In either 
polymerization method, the final 
product is obtained by shredding 
the obtained polymer, drying it 
to remove water, pulverizing it, 
adjusting the particle size 
distribution, and conducting 

surface treatment (secondary 
crosslinking, auxiliary addition) 
to add functions (Fig. 3).
 
Features of our company 
products
 
In polymerization processes that 
use acrylic acid or sodium 
acrylate, the initial pH of the 
polymerization solution 
determines the molecular weight 
of the resulting SAP. The rate of 
polymerization is higher, and 
SAP with a larger molecular 
weight is obtained when 
polymerization is conducted at a 
lower pH. Therefore, the type of 
monomer used in polymerization 
has a considerable effect on the 
molecular weight.
Acrylic acid is mainly used as 
the monomer in “SANWET” 
Series. It is synthesized by 
partially neutralizing the 
obtained polymer with sodium 
hydroxide. The resulting 
characteristic of “SANWET” 
Series is a large molecular 
weight compared to those 
manufactured by polymerization 
processes in which sodium 
acrylate is used. The high 
molecular weight SAP has a 
large water absorbing power, 
water retention capacity, and 
high swelling gel elasticity, and 
therefore has particularly 
excellent water absorption 
power under loads.
 
Movement toward 
dewatering and recycling 
of paper diapers
 
Gel contracts and dewaters as 
the sodium salt is replaced with 
calcium salt when aqueous 
solution of calcium chloride is 
used on SAP. The national 
government and private 
companies are currently 
examining dewatering of 
swelling SAP in solid separation, 
crushing and collection using this 
principle as the basis for 
acceptance of paper diapers into 
sewers2) and recycling3) (Fig. 4). 
According to the guidelines 

provided, the acceptance of 
paper diapers promoted by the 
Ministry of Land, Infrastructure, 
Transport and Tourism is based 
on the process of dewatering by 
adding calcium chloride and 
water into the diaper treatment 
equipment. This treatment 
reduces the urine content in the 
diaper, and leads to reduction in 
volume, weight, and odor. Since 
the foul water from rinsing, goes 
into the sewerage, restricted 
weights of calcium chloride and 
water are used per used paper 
diaper. It is expected that there 
will be a need to process as many 
used paper diapers as possible 
within the shortest possible 
period, once this process becomes 
widespread.
On the other hand, it will be 

necessary to separate the 
swelling SAP from other diaper 
components such as nonwoven 
fabric, tissue and pulp in the 
recycling process. Since it 
changes from gel to powder as 
dewatering from the SAP gel 
progresses, reduction in 
separation period and 
improvement in separation 
precision can also be expected.
 
Development concept and 
design on SAP
 
Since SAP is a polymer 
electrolyte, its water absorbing 
power is known to decrease due 
to the effects of salt concentration 
and pH around it. The water 
absorbing power decreases as 
the salt concentration around 
SAP increases, and as the pH 

reduces. This property is the 
basis for the dewatering process 
during treatment with calcium 
chloride. It is also known that 
the concentration and type of 
salt greatly affect the water 
absorbing power (Fig. 5).
Improving reactivity with 
calcium salts is an effective 
approach for SAP in response to 
the need to process more used 
diapers in a shorter period. We 
were able to improve the amount 
of dewatering by approximately 
30% in 5 minutes compared to the 
conventional product, through 
creative designing of the 
molecular weight, particle shape, 
and surface treatment for SAP 
with this goal (Figs. 6 and 7).
Fig. 8 shows the changes in the 
water retention by SAP over 
time in relation to the time of 
immersion of swelling SAP in 
calcium chloride solution. It can 
be seen that our developed 
product “SANWET DH” 
undergoes more extensive 
dewatering during the initial 
stage of immersion.
While the cause of the excellent 
dewaterability by “SANWET 
DH” is currently being explored, 
the potential factors include: [1] 
Suppression of bonding among 
gel particles as the SAP with a 
high molecular weight has a 
high gel elasticity, [2] Improved 
reaction rate as physical contact 
with calcium salt increases since 
the surface unevenness is high 
and the particle shape is porous, 
and [3] Improved reactivity as 
the surface treatment agent 
attracts the calcium salt near 
the surface of SAP gel.
 
Future developments
 
SAP has been mainly used as an 
absorbent material for paper 
diapers. Its demand is expected 
to continue increasing in the 
future due to economic growth 
in emerging countries and the 
population aging in population 
in advanced countries. On the 
other hand, time has come to 

consider what the best method 
of treatment is for the 
increasing amount of used paper 
diapers. Our company will make 
further efforts to improve the 
performance of the “SANWET 
DH” Series, and contribute to 
the solution of social issues by 
supporting the acceptance of 
paper diapers into sewers and 
the construction of recycling 
systems.
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Superabsorbent polymer (SAP)1) 
is a functional polymer that 
absorbs and retains high 
volumes of water. Sanyo 
Chemical started the world’s 
first commercial production of 
SAP in 1978. Since then, SAP 
has grown considerably as an 
essential material for sanitary 
goods such as paper diapers, 
with its global demand in 2018 
exceeding approximately 3 million 
tons and annual growth being 
expected to remain around 5 to 
7%. Widespread availability of 
baby diapers and sanitary 
products helps women live more 
comfortably and supports their 
social progress. In addition, SAP 
is considered one of the most 
important materials that 
contribute to improving the QOL 
of people by improving the 
activity of elderly people in 
society, reducing the burden of 
nursing care for bedridden 
elderly people, etc. through 
adult diapers.
On the other hand, as the use 
for paper diapers increases, the 
amount of used paper diapers 
produced as waste also 
increases. Securing the storage 
space, measures against odor, 
and transport to the location of 
collection for used paper diapers 
have become major burdens on 
the users and caregivers. In 
order to reduce this burden and 
process used paper diapers that 
are increasing as general waste, 

the national government and 
private companies are currently 
examining the acceptance of 
paper diapers into sewers and 
diaper recycling. To achieve 
such measures, it is necessary 
that we dewater the swelling 
SAP. As SAP changes into the 
swelling gel state as it absorbs 
water, its weight and volume 
increase by the absorbed 
amount of water. To dispose of 
or collect used paper diapers, it 
is necessary that we reduce the 
weight and the volume by 
dewatering the SAP gel 
contained in them. It is expected 
that dewatering and volume 
reduction will reduce energy in 
waste transportation and 
incineration.
This article introduces 
“SANWET DH,” which delivers 
excellent swelling SAP 
dewaterability when treated 
with calcium chloride with a 
goal to establish a system for 

collecting and recycling diapers.
 
Trends in paper diapers 
and the functions required 
in SAP
 
The general structure of paper 
diapers consists of multiple 
layers centered on the SAP/pulp 
layer, which is responsible for 
urine diffusion and absorption 
(Fig. 1). The shapes of paper 
diapers are roughly classified 
into underwear type, tape type, 
and underwear pad type, which 
is for adults and used with 
underwear. A wide variety of 
products are marketed 
depending on the age, gender, 
body size, living environment, 
and replacement frequency of 
the users.
The main functions required in 
SAP are [1] Ability to absorb a 
large amount of urine per unit 
time, and [2] Ability to increase 
the effective utilization area of 
the diaper by promoting the 
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diffusion of urine. The amount 
and rate of absorption are the 
key factors for [1], while the 
resistance to gel blocking, and 
liquid permeability through the 
gel under load are the key 
factors for [2]. [1] and [2] are in 
a trade-off relationship, and it is 
necessary to ensure performance 
optimization with consideration 
of the characteristics of 
individual paper diapers and 
compatibility with other 
materials.
 
Principle of water 
absorption by SAP
 
SAP is a slightly crosslinked 
polymer electrolyte, and poly
(acrylic acid sodium salt) 
crosslinked polymer is mainly 
used for its performance and 
cost. The water absorbing power 
of SAP is determined by the 
osmotic pressure of ions, polymer 
electrolyte affinity for water, 
and crosslink density. The water 
absorbing power increases at 
higher osmotic pressure of ions, 
higher affinity of the polymer 
electrolyte for water, and lower 

crosslink density. However, it is 
necessary to have a moderately 
crosslinked three-dimensional 
net structure, as it becomes 
easier to release water under 
pressure if the crosslink density 
is too low (Fig. 2).
 
Manufacturing methods 
for SAP
 
Aqueous polymerization is 
currently the mainstream SAP 
manufacturing method. The 
process is further classified into 
adiabatic polymerization 
method, in which water is used 
as a solvent to polymerize a 
mixture solution of acrylic acid 
or its sodium salt, polymerization 
catalyst, crosslinking agent, etc. 
in a reaction vessel; and belt 
polymerization process, in which 
the above mixture solution is 
polymerized on a continuously 
moving belt. In either 
polymerization method, the final 
product is obtained by shredding 
the obtained polymer, drying it 
to remove water, pulverizing it, 
adjusting the particle size 
distribution, and conducting 

surface treatment (secondary 
crosslinking, auxiliary addition) 
to add functions (Fig. 3).
 
Features of our company 
products
 
In polymerization processes that 
use acrylic acid or sodium 
acrylate, the initial pH of the 
polymerization solution 
determines the molecular weight 
of the resulting SAP. The rate of 
polymerization is higher, and 
SAP with a larger molecular 
weight is obtained when 
polymerization is conducted at a 
lower pH. Therefore, the type of 
monomer used in polymerization 
has a considerable effect on the 
molecular weight.
Acrylic acid is mainly used as 
the monomer in “SANWET” 
Series. It is synthesized by 
partially neutralizing the 
obtained polymer with sodium 
hydroxide. The resulting 
characteristic of “SANWET” 
Series is a large molecular 
weight compared to those 
manufactured by polymerization 
processes in which sodium 
acrylate is used. The high 
molecular weight SAP has a 
large water absorbing power, 
water retention capacity, and 
high swelling gel elasticity, and 
therefore has particularly 
excellent water absorption 
power under loads.
 
Movement toward 
dewatering and recycling 
of paper diapers
 
Gel contracts and dewaters as 
the sodium salt is replaced with 
calcium salt when aqueous 
solution of calcium chloride is 
used on SAP. The national 
government and private 
companies are currently 
examining dewatering of 
swelling SAP in solid separation, 
crushing and collection using this 
principle as the basis for 
acceptance of paper diapers into 
sewers2) and recycling3) (Fig. 4). 
According to the guidelines 

provided, the acceptance of 
paper diapers promoted by the 
Ministry of Land, Infrastructure, 
Transport and Tourism is based 
on the process of dewatering by 
adding calcium chloride and 
water into the diaper treatment 
equipment. This treatment 
reduces the urine content in the 
diaper, and leads to reduction in 
volume, weight, and odor. Since 
the foul water from rinsing, goes 
into the sewerage, restricted 
weights of calcium chloride and 
water are used per used paper 
diaper. It is expected that there 
will be a need to process as many 
used paper diapers as possible 
within the shortest possible 
period, once this process becomes 
widespread.
On the other hand, it will be 

necessary to separate the 
swelling SAP from other diaper 
components such as nonwoven 
fabric, tissue and pulp in the 
recycling process. Since it 
changes from gel to powder as 
dewatering from the SAP gel 
progresses, reduction in 
separation period and 
improvement in separation 
precision can also be expected.
 
Development concept and 
design on SAP
 
Since SAP is a polymer 
electrolyte, its water absorbing 
power is known to decrease due 
to the effects of salt concentration 
and pH around it. The water 
absorbing power decreases as 
the salt concentration around 
SAP increases, and as the pH 

reduces. This property is the 
basis for the dewatering process 
during treatment with calcium 
chloride. It is also known that 
the concentration and type of 
salt greatly affect the water 
absorbing power (Fig. 5).
Improving reactivity with 
calcium salts is an effective 
approach for SAP in response to 
the need to process more used 
diapers in a shorter period. We 
were able to improve the amount 
of dewatering by approximately 
30% in 5 minutes compared to the 
conventional product, through 
creative designing of the 
molecular weight, particle shape, 
and surface treatment for SAP 
with this goal (Figs. 6 and 7).
Fig. 8 shows the changes in the 
water retention by SAP over 
time in relation to the time of 
immersion of swelling SAP in 
calcium chloride solution. It can 
be seen that our developed 
product “SANWET DH” 
undergoes more extensive 
dewatering during the initial 
stage of immersion.
While the cause of the excellent 
dewaterability by “SANWET 
DH” is currently being explored, 
the potential factors include: [1] 
Suppression of bonding among 
gel particles as the SAP with a 
high molecular weight has a 
high gel elasticity, [2] Improved 
reaction rate as physical contact 
with calcium salt increases since 
the surface unevenness is high 
and the particle shape is porous, 
and [3] Improved reactivity as 
the surface treatment agent 
attracts the calcium salt near 
the surface of SAP gel.
 
Future developments
 
SAP has been mainly used as an 
absorbent material for paper 
diapers. Its demand is expected 
to continue increasing in the 
future due to economic growth 
in emerging countries and the 
population aging in population 
in advanced countries. On the 
other hand, time has come to 

consider what the best method 
of treatment is for the 
increasing amount of used paper 
diapers. Our company will make 
further efforts to improve the 
performance of the “SANWET 
DH” Series, and contribute to 
the solution of social issues by 
supporting the acceptance of 
paper diapers into sewers and 
the construction of recycling 
systems.
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Superabsorbent polymer (SAP)1) 
is a functional polymer that 
absorbs and retains high 
volumes of water. Sanyo 
Chemical started the world’s 
first commercial production of 
SAP in 1978. Since then, SAP 
has grown considerably as an 
essential material for sanitary 
goods such as paper diapers, 
with its global demand in 2018 
exceeding approximately 3 million 
tons and annual growth being 
expected to remain around 5 to 
7%. Widespread availability of 
baby diapers and sanitary 
products helps women live more 
comfortably and supports their 
social progress. In addition, SAP 
is considered one of the most 
important materials that 
contribute to improving the QOL 
of people by improving the 
activity of elderly people in 
society, reducing the burden of 
nursing care for bedridden 
elderly people, etc. through 
adult diapers.
On the other hand, as the use 
for paper diapers increases, the 
amount of used paper diapers 
produced as waste also 
increases. Securing the storage 
space, measures against odor, 
and transport to the location of 
collection for used paper diapers 
have become major burdens on 
the users and caregivers. In 
order to reduce this burden and 
process used paper diapers that 
are increasing as general waste, 

the national government and 
private companies are currently 
examining the acceptance of 
paper diapers into sewers and 
diaper recycling. To achieve 
such measures, it is necessary 
that we dewater the swelling 
SAP. As SAP changes into the 
swelling gel state as it absorbs 
water, its weight and volume 
increase by the absorbed 
amount of water. To dispose of 
or collect used paper diapers, it 
is necessary that we reduce the 
weight and the volume by 
dewatering the SAP gel 
contained in them. It is expected 
that dewatering and volume 
reduction will reduce energy in 
waste transportation and 
incineration.
This article introduces 
“SANWET DH,” which delivers 
excellent swelling SAP 
dewaterability when treated 
with calcium chloride with a 
goal to establish a system for 

collecting and recycling diapers.
 
Trends in paper diapers 
and the functions required 
in SAP
 
The general structure of paper 
diapers consists of multiple 
layers centered on the SAP/pulp 
layer, which is responsible for 
urine diffusion and absorption 
(Fig. 1). The shapes of paper 
diapers are roughly classified 
into underwear type, tape type, 
and underwear pad type, which 
is for adults and used with 
underwear. A wide variety of 
products are marketed 
depending on the age, gender, 
body size, living environment, 
and replacement frequency of 
the users.
The main functions required in 
SAP are [1] Ability to absorb a 
large amount of urine per unit 
time, and [2] Ability to increase 
the effective utilization area of 
the diaper by promoting the 
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Sodium hydroxide

Magnesium chloride

Sodium chloride

(wt%)

(g/g)

Addition of calcium chloride (solution)

Dewatering process

Dewatering
processing rate
(time)

Amount of
dewatering

H2O
* After crushing and
  cleaning of the used
  sanitary product

SAP in swelling state SAP after dewatering

→ Reduction in
volume/weight

Fig. 2

Fig. 4

Fig. 5Fig. 3

diffusion of urine. The amount 
and rate of absorption are the 
key factors for [1], while the 
resistance to gel blocking, and 
liquid permeability through the 
gel under load are the key 
factors for [2]. [1] and [2] are in 
a trade-off relationship, and it is 
necessary to ensure performance 
optimization with consideration 
of the characteristics of 
individual paper diapers and 
compatibility with other 
materials.
 
Principle of water 
absorption by SAP
 
SAP is a slightly crosslinked 
polymer electrolyte, and poly
(acrylic acid sodium salt) 
crosslinked polymer is mainly 
used for its performance and 
cost. The water absorbing power 
of SAP is determined by the 
osmotic pressure of ions, polymer 
electrolyte affinity for water, 
and crosslink density. The water 
absorbing power increases at 
higher osmotic pressure of ions, 
higher affinity of the polymer 
electrolyte for water, and lower 

crosslink density. However, it is 
necessary to have a moderately 
crosslinked three-dimensional 
net structure, as it becomes 
easier to release water under 
pressure if the crosslink density 
is too low (Fig. 2).
 
Manufacturing methods 
for SAP
 
Aqueous polymerization is 
currently the mainstream SAP 
manufacturing method. The 
process is further classified into 
adiabatic polymerization 
method, in which water is used 
as a solvent to polymerize a 
mixture solution of acrylic acid 
or its sodium salt, polymerization 
catalyst, crosslinking agent, etc. 
in a reaction vessel; and belt 
polymerization process, in which 
the above mixture solution is 
polymerized on a continuously 
moving belt. In either 
polymerization method, the final 
product is obtained by shredding 
the obtained polymer, drying it 
to remove water, pulverizing it, 
adjusting the particle size 
distribution, and conducting 

surface treatment (secondary 
crosslinking, auxiliary addition) 
to add functions (Fig. 3).
 
Features of our company 
products
 
In polymerization processes that 
use acrylic acid or sodium 
acrylate, the initial pH of the 
polymerization solution 
determines the molecular weight 
of the resulting SAP. The rate of 
polymerization is higher, and 
SAP with a larger molecular 
weight is obtained when 
polymerization is conducted at a 
lower pH. Therefore, the type of 
monomer used in polymerization 
has a considerable effect on the 
molecular weight.
Acrylic acid is mainly used as 
the monomer in “SANWET” 
Series. It is synthesized by 
partially neutralizing the 
obtained polymer with sodium 
hydroxide. The resulting 
characteristic of “SANWET” 
Series is a large molecular 
weight compared to those 
manufactured by polymerization 
processes in which sodium 
acrylate is used. The high 
molecular weight SAP has a 
large water absorbing power, 
water retention capacity, and 
high swelling gel elasticity, and 
therefore has particularly 
excellent water absorption 
power under loads.
 
Movement toward 
dewatering and recycling 
of paper diapers
 
Gel contracts and dewaters as 
the sodium salt is replaced with 
calcium salt when aqueous 
solution of calcium chloride is 
used on SAP. The national 
government and private 
companies are currently 
examining dewatering of 
swelling SAP in solid separation, 
crushing and collection using this 
principle as the basis for 
acceptance of paper diapers into 
sewers2) and recycling3) (Fig. 4). 
According to the guidelines 

provided, the acceptance of 
paper diapers promoted by the 
Ministry of Land, Infrastructure, 
Transport and Tourism is based 
on the process of dewatering by 
adding calcium chloride and 
water into the diaper treatment 
equipment. This treatment 
reduces the urine content in the 
diaper, and leads to reduction in 
volume, weight, and odor. Since 
the foul water from rinsing, goes 
into the sewerage, restricted 
weights of calcium chloride and 
water are used per used paper 
diaper. It is expected that there 
will be a need to process as many 
used paper diapers as possible 
within the shortest possible 
period, once this process becomes 
widespread.
On the other hand, it will be 

necessary to separate the 
swelling SAP from other diaper 
components such as nonwoven 
fabric, tissue and pulp in the 
recycling process. Since it 
changes from gel to powder as 
dewatering from the SAP gel 
progresses, reduction in 
separation period and 
improvement in separation 
precision can also be expected.
 
Development concept and 
design on SAP
 
Since SAP is a polymer 
electrolyte, its water absorbing 
power is known to decrease due 
to the effects of salt concentration 
and pH around it. The water 
absorbing power decreases as 
the salt concentration around 
SAP increases, and as the pH 

reduces. This property is the 
basis for the dewatering process 
during treatment with calcium 
chloride. It is also known that 
the concentration and type of 
salt greatly affect the water 
absorbing power (Fig. 5).
Improving reactivity with 
calcium salts is an effective 
approach for SAP in response to 
the need to process more used 
diapers in a shorter period. We 
were able to improve the amount 
of dewatering by approximately 
30% in 5 minutes compared to the 
conventional product, through 
creative designing of the 
molecular weight, particle shape, 
and surface treatment for SAP 
with this goal (Figs. 6 and 7).
Fig. 8 shows the changes in the 
water retention by SAP over 
time in relation to the time of 
immersion of swelling SAP in 
calcium chloride solution. It can 
be seen that our developed 
product “SANWET DH” 
undergoes more extensive 
dewatering during the initial 
stage of immersion.
While the cause of the excellent 
dewaterability by “SANWET 
DH” is currently being explored, 
the potential factors include: [1] 
Suppression of bonding among 
gel particles as the SAP with a 
high molecular weight has a 
high gel elasticity, [2] Improved 
reaction rate as physical contact 
with calcium salt increases since 
the surface unevenness is high 
and the particle shape is porous, 
and [3] Improved reactivity as 
the surface treatment agent 
attracts the calcium salt near 
the surface of SAP gel.
 
Future developments
 
SAP has been mainly used as an 
absorbent material for paper 
diapers. Its demand is expected 
to continue increasing in the 
future due to economic growth 
in emerging countries and the 
population aging in population 
in advanced countries. On the 
other hand, time has come to 

consider what the best method 
of treatment is for the 
increasing amount of used paper 
diapers. Our company will make 
further efforts to improve the 
performance of the “SANWET 
DH” Series, and contribute to 
the solution of social issues by 
supporting the acceptance of 
paper diapers into sewers and 
the construction of recycling 
systems.
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Superabsorbent polymer (SAP)1) 
is a functional polymer that 
absorbs and retains high 
volumes of water. Sanyo 
Chemical started the world’s 
first commercial production of 
SAP in 1978. Since then, SAP 
has grown considerably as an 
essential material for sanitary 
goods such as paper diapers, 
with its global demand in 2018 
exceeding approximately 3 million 
tons and annual growth being 
expected to remain around 5 to 
7%. Widespread availability of 
baby diapers and sanitary 
products helps women live more 
comfortably and supports their 
social progress. In addition, SAP 
is considered one of the most 
important materials that 
contribute to improving the QOL 
of people by improving the 
activity of elderly people in 
society, reducing the burden of 
nursing care for bedridden 
elderly people, etc. through 
adult diapers.
On the other hand, as the use 
for paper diapers increases, the 
amount of used paper diapers 
produced as waste also 
increases. Securing the storage 
space, measures against odor, 
and transport to the location of 
collection for used paper diapers 
have become major burdens on 
the users and caregivers. In 
order to reduce this burden and 
process used paper diapers that 
are increasing as general waste, 

the national government and 
private companies are currently 
examining the acceptance of 
paper diapers into sewers and 
diaper recycling. To achieve 
such measures, it is necessary 
that we dewater the swelling 
SAP. As SAP changes into the 
swelling gel state as it absorbs 
water, its weight and volume 
increase by the absorbed 
amount of water. To dispose of 
or collect used paper diapers, it 
is necessary that we reduce the 
weight and the volume by 
dewatering the SAP gel 
contained in them. It is expected 
that dewatering and volume 
reduction will reduce energy in 
waste transportation and 
incineration.
This article introduces 
“SANWET DH,” which delivers 
excellent swelling SAP 
dewaterability when treated 
with calcium chloride with a 
goal to establish a system for 

collecting and recycling diapers.
 
Trends in paper diapers 
and the functions required 
in SAP
 
The general structure of paper 
diapers consists of multiple 
layers centered on the SAP/pulp 
layer, which is responsible for 
urine diffusion and absorption 
(Fig. 1). The shapes of paper 
diapers are roughly classified 
into underwear type, tape type, 
and underwear pad type, which 
is for adults and used with 
underwear. A wide variety of 
products are marketed 
depending on the age, gender, 
body size, living environment, 
and replacement frequency of 
the users.
The main functions required in 
SAP are [1] Ability to absorb a 
large amount of urine per unit 
time, and [2] Ability to increase 
the effective utilization area of 
the diaper by promoting the 
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diffusion of urine. The amount 
and rate of absorption are the 
key factors for [1], while the 
resistance to gel blocking, and 
liquid permeability through the 
gel under load are the key 
factors for [2]. [1] and [2] are in 
a trade-off relationship, and it is 
necessary to ensure performance 
optimization with consideration 
of the characteristics of 
individual paper diapers and 
compatibility with other 
materials.
 
Principle of water 
absorption by SAP
 
SAP is a slightly crosslinked 
polymer electrolyte, and poly
(acrylic acid sodium salt) 
crosslinked polymer is mainly 
used for its performance and 
cost. The water absorbing power 
of SAP is determined by the 
osmotic pressure of ions, polymer 
electrolyte affinity for water, 
and crosslink density. The water 
absorbing power increases at 
higher osmotic pressure of ions, 
higher affinity of the polymer 
electrolyte for water, and lower 

crosslink density. However, it is 
necessary to have a moderately 
crosslinked three-dimensional 
net structure, as it becomes 
easier to release water under 
pressure if the crosslink density 
is too low (Fig. 2).
 
Manufacturing methods 
for SAP
 
Aqueous polymerization is 
currently the mainstream SAP 
manufacturing method. The 
process is further classified into 
adiabatic polymerization 
method, in which water is used 
as a solvent to polymerize a 
mixture solution of acrylic acid 
or its sodium salt, polymerization 
catalyst, crosslinking agent, etc. 
in a reaction vessel; and belt 
polymerization process, in which 
the above mixture solution is 
polymerized on a continuously 
moving belt. In either 
polymerization method, the final 
product is obtained by shredding 
the obtained polymer, drying it 
to remove water, pulverizing it, 
adjusting the particle size 
distribution, and conducting 

surface treatment (secondary 
crosslinking, auxiliary addition) 
to add functions (Fig. 3).
 
Features of our company 
products
 
In polymerization processes that 
use acrylic acid or sodium 
acrylate, the initial pH of the 
polymerization solution 
determines the molecular weight 
of the resulting SAP. The rate of 
polymerization is higher, and 
SAP with a larger molecular 
weight is obtained when 
polymerization is conducted at a 
lower pH. Therefore, the type of 
monomer used in polymerization 
has a considerable effect on the 
molecular weight.
Acrylic acid is mainly used as 
the monomer in “SANWET” 
Series. It is synthesized by 
partially neutralizing the 
obtained polymer with sodium 
hydroxide. The resulting 
characteristic of “SANWET” 
Series is a large molecular 
weight compared to those 
manufactured by polymerization 
processes in which sodium 
acrylate is used. The high 
molecular weight SAP has a 
large water absorbing power, 
water retention capacity, and 
high swelling gel elasticity, and 
therefore has particularly 
excellent water absorption 
power under loads.
 
Movement toward 
dewatering and recycling 
of paper diapers
 
Gel contracts and dewaters as 
the sodium salt is replaced with 
calcium salt when aqueous 
solution of calcium chloride is 
used on SAP. The national 
government and private 
companies are currently 
examining dewatering of 
swelling SAP in solid separation, 
crushing and collection using this 
principle as the basis for 
acceptance of paper diapers into 
sewers2) and recycling3) (Fig. 4). 
According to the guidelines 

provided, the acceptance of 
paper diapers promoted by the 
Ministry of Land, Infrastructure, 
Transport and Tourism is based 
on the process of dewatering by 
adding calcium chloride and 
water into the diaper treatment 
equipment. This treatment 
reduces the urine content in the 
diaper, and leads to reduction in 
volume, weight, and odor. Since 
the foul water from rinsing, goes 
into the sewerage, restricted 
weights of calcium chloride and 
water are used per used paper 
diaper. It is expected that there 
will be a need to process as many 
used paper diapers as possible 
within the shortest possible 
period, once this process becomes 
widespread.
On the other hand, it will be 

necessary to separate the 
swelling SAP from other diaper 
components such as nonwoven 
fabric, tissue and pulp in the 
recycling process. Since it 
changes from gel to powder as 
dewatering from the SAP gel 
progresses, reduction in 
separation period and 
improvement in separation 
precision can also be expected.
 
Development concept and 
design on SAP
 
Since SAP is a polymer 
electrolyte, its water absorbing 
power is known to decrease due 
to the effects of salt concentration 
and pH around it. The water 
absorbing power decreases as 
the salt concentration around 
SAP increases, and as the pH 

reduces. This property is the 
basis for the dewatering process 
during treatment with calcium 
chloride. It is also known that 
the concentration and type of 
salt greatly affect the water 
absorbing power (Fig. 5).
Improving reactivity with 
calcium salts is an effective 
approach for SAP in response to 
the need to process more used 
diapers in a shorter period. We 
were able to improve the amount 
of dewatering by approximately 
30% in 5 minutes compared to the 
conventional product, through 
creative designing of the 
molecular weight, particle shape, 
and surface treatment for SAP 
with this goal (Figs. 6 and 7).
Fig. 8 shows the changes in the 
water retention by SAP over 
time in relation to the time of 
immersion of swelling SAP in 
calcium chloride solution. It can 
be seen that our developed 
product “SANWET DH” 
undergoes more extensive 
dewatering during the initial 
stage of immersion.
While the cause of the excellent 
dewaterability by “SANWET 
DH” is currently being explored, 
the potential factors include: [1] 
Suppression of bonding among 
gel particles as the SAP with a 
high molecular weight has a 
high gel elasticity, [2] Improved 
reaction rate as physical contact 
with calcium salt increases since 
the surface unevenness is high 
and the particle shape is porous, 
and [3] Improved reactivity as 
the surface treatment agent 
attracts the calcium salt near 
the surface of SAP gel.
 
Future developments
 
SAP has been mainly used as an 
absorbent material for paper 
diapers. Its demand is expected 
to continue increasing in the 
future due to economic growth 
in emerging countries and the 
population aging in population 
in advanced countries. On the 
other hand, time has come to 

consider what the best method 
of treatment is for the 
increasing amount of used paper 
diapers. Our company will make 
further efforts to improve the 
performance of the “SANWET 
DH” Series, and contribute to 
the solution of social issues by 
supporting the acceptance of 
paper diapers into sewers and 
the construction of recycling 
systems.
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Superabsorbent polymer (SAP)1) 
is a functional polymer that 
absorbs and retains high 
volumes of water. Sanyo 
Chemical started the world’s 
first commercial production of 
SAP in 1978. Since then, SAP 
has grown considerably as an 
essential material for sanitary 
goods such as paper diapers, 
with its global demand in 2018 
exceeding approximately 3 million 
tons and annual growth being 
expected to remain around 5 to 
7%. Widespread availability of 
baby diapers and sanitary 
products helps women live more 
comfortably and supports their 
social progress. In addition, SAP 
is considered one of the most 
important materials that 
contribute to improving the QOL 
of people by improving the 
activity of elderly people in 
society, reducing the burden of 
nursing care for bedridden 
elderly people, etc. through 
adult diapers.
On the other hand, as the use 
for paper diapers increases, the 
amount of used paper diapers 
produced as waste also 
increases. Securing the storage 
space, measures against odor, 
and transport to the location of 
collection for used paper diapers 
have become major burdens on 
the users and caregivers. In 
order to reduce this burden and 
process used paper diapers that 
are increasing as general waste, 

the national government and 
private companies are currently 
examining the acceptance of 
paper diapers into sewers and 
diaper recycling. To achieve 
such measures, it is necessary 
that we dewater the swelling 
SAP. As SAP changes into the 
swelling gel state as it absorbs 
water, its weight and volume 
increase by the absorbed 
amount of water. To dispose of 
or collect used paper diapers, it 
is necessary that we reduce the 
weight and the volume by 
dewatering the SAP gel 
contained in them. It is expected 
that dewatering and volume 
reduction will reduce energy in 
waste transportation and 
incineration.
This article introduces 
“SANWET DH,” which delivers 
excellent swelling SAP 
dewaterability when treated 
with calcium chloride with a 
goal to establish a system for 

collecting and recycling diapers.
 
Trends in paper diapers 
and the functions required 
in SAP
 
The general structure of paper 
diapers consists of multiple 
layers centered on the SAP/pulp 
layer, which is responsible for 
urine diffusion and absorption 
(Fig. 1). The shapes of paper 
diapers are roughly classified 
into underwear type, tape type, 
and underwear pad type, which 
is for adults and used with 
underwear. A wide variety of 
products are marketed 
depending on the age, gender, 
body size, living environment, 
and replacement frequency of 
the users.
The main functions required in 
SAP are [1] Ability to absorb a 
large amount of urine per unit 
time, and [2] Ability to increase 
the effective utilization area of 
the diaper by promoting the 
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Changes in water retention volume (relative value) by immersion time

Test method: Following implementation of JIS K 7223-1996 “Testing method for water 
 absorption capacity of super absorbent polymers,” it is immersed in 500 g 
 of 1 wt% calcium chloride solution for 5 minutes and excessive water is 
 removed with a centrifuge.

Comparison of water retention volume (relative value) before and after 
dewatering treatment

Appearance immediately after letting 1 g of SAP powder absorb physiological saline for
1 hour and after dewatering for 5 minutes with a centrifuge, based on JIS K 7223-1996
“Testing method for water absorption capacity of super absorbent polymers.”
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Water retention volume for
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Water retention volume (relative value) after
allowing to stand for 5 minutes and dewatering
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Fig. 8

diffusion of urine. The amount 
and rate of absorption are the 
key factors for [1], while the 
resistance to gel blocking, and 
liquid permeability through the 
gel under load are the key 
factors for [2]. [1] and [2] are in 
a trade-off relationship, and it is 
necessary to ensure performance 
optimization with consideration 
of the characteristics of 
individual paper diapers and 
compatibility with other 
materials.
 
Principle of water 
absorption by SAP
 
SAP is a slightly crosslinked 
polymer electrolyte, and poly
(acrylic acid sodium salt) 
crosslinked polymer is mainly 
used for its performance and 
cost. The water absorbing power 
of SAP is determined by the 
osmotic pressure of ions, polymer 
electrolyte affinity for water, 
and crosslink density. The water 
absorbing power increases at 
higher osmotic pressure of ions, 
higher affinity of the polymer 
electrolyte for water, and lower 

crosslink density. However, it is 
necessary to have a moderately 
crosslinked three-dimensional 
net structure, as it becomes 
easier to release water under 
pressure if the crosslink density 
is too low (Fig. 2).
 
Manufacturing methods 
for SAP
 
Aqueous polymerization is 
currently the mainstream SAP 
manufacturing method. The 
process is further classified into 
adiabatic polymerization 
method, in which water is used 
as a solvent to polymerize a 
mixture solution of acrylic acid 
or its sodium salt, polymerization 
catalyst, crosslinking agent, etc. 
in a reaction vessel; and belt 
polymerization process, in which 
the above mixture solution is 
polymerized on a continuously 
moving belt. In either 
polymerization method, the final 
product is obtained by shredding 
the obtained polymer, drying it 
to remove water, pulverizing it, 
adjusting the particle size 
distribution, and conducting 

surface treatment (secondary 
crosslinking, auxiliary addition) 
to add functions (Fig. 3).
 
Features of our company 
products
 
In polymerization processes that 
use acrylic acid or sodium 
acrylate, the initial pH of the 
polymerization solution 
determines the molecular weight 
of the resulting SAP. The rate of 
polymerization is higher, and 
SAP with a larger molecular 
weight is obtained when 
polymerization is conducted at a 
lower pH. Therefore, the type of 
monomer used in polymerization 
has a considerable effect on the 
molecular weight.
Acrylic acid is mainly used as 
the monomer in “SANWET” 
Series. It is synthesized by 
partially neutralizing the 
obtained polymer with sodium 
hydroxide. The resulting 
characteristic of “SANWET” 
Series is a large molecular 
weight compared to those 
manufactured by polymerization 
processes in which sodium 
acrylate is used. The high 
molecular weight SAP has a 
large water absorbing power, 
water retention capacity, and 
high swelling gel elasticity, and 
therefore has particularly 
excellent water absorption 
power under loads.
 
Movement toward 
dewatering and recycling 
of paper diapers
 
Gel contracts and dewaters as 
the sodium salt is replaced with 
calcium salt when aqueous 
solution of calcium chloride is 
used on SAP. The national 
government and private 
companies are currently 
examining dewatering of 
swelling SAP in solid separation, 
crushing and collection using this 
principle as the basis for 
acceptance of paper diapers into 
sewers2) and recycling3) (Fig. 4). 
According to the guidelines 

provided, the acceptance of 
paper diapers promoted by the 
Ministry of Land, Infrastructure, 
Transport and Tourism is based 
on the process of dewatering by 
adding calcium chloride and 
water into the diaper treatment 
equipment. This treatment 
reduces the urine content in the 
diaper, and leads to reduction in 
volume, weight, and odor. Since 
the foul water from rinsing, goes 
into the sewerage, restricted 
weights of calcium chloride and 
water are used per used paper 
diaper. It is expected that there 
will be a need to process as many 
used paper diapers as possible 
within the shortest possible 
period, once this process becomes 
widespread.
On the other hand, it will be 

necessary to separate the 
swelling SAP from other diaper 
components such as nonwoven 
fabric, tissue and pulp in the 
recycling process. Since it 
changes from gel to powder as 
dewatering from the SAP gel 
progresses, reduction in 
separation period and 
improvement in separation 
precision can also be expected.
 
Development concept and 
design on SAP
 
Since SAP is a polymer 
electrolyte, its water absorbing 
power is known to decrease due 
to the effects of salt concentration 
and pH around it. The water 
absorbing power decreases as 
the salt concentration around 
SAP increases, and as the pH 

reduces. This property is the 
basis for the dewatering process 
during treatment with calcium 
chloride. It is also known that 
the concentration and type of 
salt greatly affect the water 
absorbing power (Fig. 5).
Improving reactivity with 
calcium salts is an effective 
approach for SAP in response to 
the need to process more used 
diapers in a shorter period. We 
were able to improve the amount 
of dewatering by approximately 
30% in 5 minutes compared to the 
conventional product, through 
creative designing of the 
molecular weight, particle shape, 
and surface treatment for SAP 
with this goal (Figs. 6 and 7).
Fig. 8 shows the changes in the 
water retention by SAP over 
time in relation to the time of 
immersion of swelling SAP in 
calcium chloride solution. It can 
be seen that our developed 
product “SANWET DH” 
undergoes more extensive 
dewatering during the initial 
stage of immersion.
While the cause of the excellent 
dewaterability by “SANWET 
DH” is currently being explored, 
the potential factors include: [1] 
Suppression of bonding among 
gel particles as the SAP with a 
high molecular weight has a 
high gel elasticity, [2] Improved 
reaction rate as physical contact 
with calcium salt increases since 
the surface unevenness is high 
and the particle shape is porous, 
and [3] Improved reactivity as 
the surface treatment agent 
attracts the calcium salt near 
the surface of SAP gel.
 
Future developments
 
SAP has been mainly used as an 
absorbent material for paper 
diapers. Its demand is expected 
to continue increasing in the 
future due to economic growth 
in emerging countries and the 
population aging in population 
in advanced countries. On the 
other hand, time has come to 

consider what the best method 
of treatment is for the 
increasing amount of used paper 
diapers. Our company will make 
further efforts to improve the 
performance of the “SANWET 
DH” Series, and contribute to 
the solution of social issues by 
supporting the acceptance of 
paper diapers into sewers and 
the construction of recycling 
systems.
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Superabsorbent polymer (SAP)1) 
is a functional polymer that 
absorbs and retains high 
volumes of water. Sanyo 
Chemical started the world’s 
first commercial production of 
SAP in 1978. Since then, SAP 
has grown considerably as an 
essential material for sanitary 
goods such as paper diapers, 
with its global demand in 2018 
exceeding approximately 3 million 
tons and annual growth being 
expected to remain around 5 to 
7%. Widespread availability of 
baby diapers and sanitary 
products helps women live more 
comfortably and supports their 
social progress. In addition, SAP 
is considered one of the most 
important materials that 
contribute to improving the QOL 
of people by improving the 
activity of elderly people in 
society, reducing the burden of 
nursing care for bedridden 
elderly people, etc. through 
adult diapers.
On the other hand, as the use 
for paper diapers increases, the 
amount of used paper diapers 
produced as waste also 
increases. Securing the storage 
space, measures against odor, 
and transport to the location of 
collection for used paper diapers 
have become major burdens on 
the users and caregivers. In 
order to reduce this burden and 
process used paper diapers that 
are increasing as general waste, 

the national government and 
private companies are currently 
examining the acceptance of 
paper diapers into sewers and 
diaper recycling. To achieve 
such measures, it is necessary 
that we dewater the swelling 
SAP. As SAP changes into the 
swelling gel state as it absorbs 
water, its weight and volume 
increase by the absorbed 
amount of water. To dispose of 
or collect used paper diapers, it 
is necessary that we reduce the 
weight and the volume by 
dewatering the SAP gel 
contained in them. It is expected 
that dewatering and volume 
reduction will reduce energy in 
waste transportation and 
incineration.
This article introduces 
“SANWET DH,” which delivers 
excellent swelling SAP 
dewaterability when treated 
with calcium chloride with a 
goal to establish a system for 

collecting and recycling diapers.
 
Trends in paper diapers 
and the functions required 
in SAP
 
The general structure of paper 
diapers consists of multiple 
layers centered on the SAP/pulp 
layer, which is responsible for 
urine diffusion and absorption 
(Fig. 1). The shapes of paper 
diapers are roughly classified 
into underwear type, tape type, 
and underwear pad type, which 
is for adults and used with 
underwear. A wide variety of 
products are marketed 
depending on the age, gender, 
body size, living environment, 
and replacement frequency of 
the users.
The main functions required in 
SAP are [1] Ability to absorb a 
large amount of urine per unit 
time, and [2] Ability to increase 
the effective utilization area of 
the diaper by promoting the 
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