
 

This is an Open Access article distributed in accordance with the Creative Commons Attribution Non Commercial (CC-BY-NC-ND 4.0) license, which 
permits others to copy or share the article, provided original work is properly cited and that this is not done for commercial purposes. Users may not remix, 
transform, or build upon the material and may not distribute the modified material (http://creativecommons.org/licenses/by-nc/4.0/) 

14th IWA Specialized Conference on the Design, Operation 

and Economics of Large Wastewater Treatment Plants 

(LWWTP2024) – Selected Papers 

© The Authors 2025 

Available online at  

http://trivent-publishing.eu/ 

 

 

 

 

 

 

 

 

Study on Development of Energy Neutral Technology Using  

Sewage Sludge-Derived Fiber Utilization System 

 
Hiroya Miyamoto1 *, Hiroyuki Fujimoto1,  

Kaoru Namekata1, Masato Ishikawa2, Eiji Tochioka2,  

Manabu Yamashita2, Masaaki Fukuda3, Ryota Kamimoto3 
1 Japan Institute of Wastewater Engineering and Technology,  

3-1 Suido-cho, Shinjuku-ku, Tokyo,162-0811, Japan 
2 Ishigaki Co, LTD, 1-6-5Marunouchi, Chiyoda-ku, Tokyo, 100-0005, Japan 

3 Kumamoto City Waterworks and Sewerage Bureau,  

6-2-45suizenji, chuo-ku, kumamoto, 862-8620, Japan 
* h-miyamoto@jiwet.or.jp 

 

 

 

 

 

Keywords: Energy Neutral, Sewage Sludge-Derived Fiber Utilization System (Platinum 

System), Digestion Gas Power Generation, Incinerator 

 

ABSTRACT 

The introduction of sewage sludge-derived fiber utilization systems (Platinum System®) and 

digestion systems is effective in making wastewater treatment plants energy neutral. By 

reducing the water content of dewatered sludge of anaerobic digestion using Platinum System, 

the amount of auxiliary fuel used for incineration process is fully reduced, and the digestion 

gas is used for power generation. In this study, it was estimated that energy neutral in sludge 

treatment is possible by reducing the water content of dewatered sludge of anaerobic digestion 

to 77%. 
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ABSTRACT 

The introduction of sewage sludge-derived fiber utilization systems (Platinum System®) and digestion systems 

is effective in making wastewater treatment plants energy neutral. By reducing the water content of dewatered 

sludge of anaerobic digestion using Platinum System, the amount of auxiliary fuel used for incineration 

process is fully reduced, and the digestion gas is used for power generation. In this study, it was estimated 

that energy neutral in sludge treatment is possible by reducing the water content of dewatered sludge of 

anaerobic digestion to 77%. 

 

 

INTRODUCTION  

 

Sewage works in Japan emit about 6 million t-CO2 of greenhouse gas (GHG) annually, and there is a strong 

need to promote energy conservation and energy production from wastewater. An effective way to produce 

energy in wastewater treatment plants (WWTPs) is to introduce digestion facilities and generate electricity 

from digestion gas. However, a major challenge is the dewaterability of digestion sludge generated from 

anaerobic digestion. Digested sludge has a higher water content in the dewatered cake and lower organic 

content than undigested sludge, so digested sludge requires more auxiliary fuel for incineration than undigested 

sludge does. Therefore, in many cases, the majority of the digestion gas generated is used as auxiliary fuel for 

incineration, and the expected energy production effect has not been achieved. Sewage sludge-derived fiber 

utilization system (Platinum System) significantly improves the dewaterability of digested sludge. In this 

study, case studies were conducted to clarify CO2 reduction effect of introducing the Platinum System. 
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SEWAGE SLUDGE-DERIVED FIBER UTILIZATION SYSTEM 

 

The dewaterability of sewage sludge depends on sludge concentration, organic content, and fibrous material. 

Fibrous material has particularly large impact on dewaterability. The influent to the WWTPs contains large 

amounts of fibrous materials derived from toilet paper, and the primary sludge has been found to contains 

approximately 45%/SS of fibrous material [1]. However, most of fibrous materials are broken down in the 

anaerobic digestion process, leaving only about 5%/SS in the sludge. The sewage sludge-derived fiber 

utilization system (Platinum System) developed by Ishigaki Co., Ltd. solves this problem. The Platinum 

System recovers fibers from primary sludge and gravity thickened sludge that contains high fiber content, and 

supplies the recovered fibers to the sludge dewatering machine as a dewatering aid (Figure 1). This system 

improves the dewaterability of digested sludge, which is difficult to be dewatered, and significantly reduces 

the water content of the sludge cake.  

 

 

Figure 1. Flow diagram of the “Sewage Sludge-Derived Fiber Utilization System (Platinum System)”  

installed in WWTP with an anaerobic digestion process 

 

The effect of the Platinum System on water content reduction is shown in Figure 2. These results were 

obtained from a test in Kumamoto City where the platinum system has been installed. Before the introduction 

of the Platinum System, the dewatered cake water content of anaerobic digested sludge using a screw press 

dewatering machine was 82%. The Platinum System reduced the water content of dewatered cake, with a water 

content of 77% at the addition rate of recovered fiber about 13%, and 73% at the addition rate of recovered 

fiber about 25%. The research by E. Tochioka et al. had shown that the fiber content was recovered up to 50% 

of total solids of digestion sludge [1]. Therefore, the addition of 25% recovered fiber as a dewatering aid is 

possible. 
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Figure 2. Relation between addition rate* of recovered fibers and the water content of the dewatered sludge of anaerobic digestion. 

*addition rate; total solids of recovered fiber by total solids of digested sludge 

 

 

METHODS 

 

In this study, a Case A of a WWTP with an average daily flow of 100,000 m³ and a Case B of a WWTP with 

an average daily flow of 200,000 m³ were considered (Table 1). In each case, the wastewater treatment process 

was the conventional activated sludge process and the sludge treatment process was " thickening-digestion-

dewatering-incineration ". For the estimation of each Case, the sludge properties and solids capture rates are 

shown in Table 2 were established based on literature values ([1]-[4]). 

 

Table 1. Case stady 
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Table 2. Sludge properties and solids capture rates for Case A and Case B. 

 

 

In this study, three stages were examined in Case A and Case B. In the first stage, before the introduction 

of the Platinum System was considered. The water content of the dewatered cake of anaerobic digested sludge 

was 82%. In the second stage, the dewatered cake water content was reduced to 77% by introducing the 

Platinum System. The third stage was the case where the water content of dewatered cake is reduced to 73% 

by introducing the Platinum System. In the third stage was a self combustion condition, and no auxiliary fuel 

for incineration in the sludge incineration process was required. Therefore, digestion gas did not need as an 

auxiliary fuel for incineration, and all digestion gas generated in the anaerobic digestion process was used for 

power generation, thus reducing energy consumption for the entire sludge treatment process. The water content 

of the dewatered cake in the second stage was intermediate between the first and third stages. 

 

✓ 1st step: Before introduction of the Platinum System - dewatered cake water content 82% 

✓ 2nd step: After introduction of the Platinum System - dewatered cake water content 77% 

- intermediate water content 

✓ 3rd step: After introduction of the Platinum System - dewatered cake water content 73%  

- self combustion condition 

 

reference

inflow water 161 mg/L [2]

effluent water 92.7 mg/L [2]

primary sludge 1.0 % [2]

excess sludge 0.6 % [2]

gravity thickener sludge 3.0 % [2]

mechanical thickener

sludge
3.9 % [2]

recovered fiber 3.5 % [1]

water content digestion sludge 82 % [3]

primary sludge 89.9 % [2]

excess sludge 81.8 % [2]

recovered fiber 95.0 % [1]

inflow water 183 mg/L [2]

effluent water 117 mg/L [2]

gravity thickening 1600 mg/L [4]

mechanical thickening 27 mg/L [4]

dewatering 220 mg/L [4]

incineration 6 mg/L [4]

primary settling tank 50 % [3]

gravity thickening 85 % [3]

mechanical thickening 95 % [3]

dewatering 93 % [3]

incineration 90 % [3]

platinum system 85 % [1]

digestion rate 50 % [3]

digestion gas generation 500 m³/t-VS [3]
anaerobic digestion

VS

BOD

thickener effluent BOD

solids capture rate

DS

SS
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Electricity consumption in sludge treatment was calculated using the basic unit of energy consumption 

based on the literature values ([5]~[7]). Electricity consumption for the Platinum System process was obtained 

by multiplying the electric motor output and operating hours by the set load factor of 0.7. The energy required 

to heat the digester tank was obtained from literature values [7]. In Case A with an average daily flow of 

1000,000 m³/d, 30.4% of the digester gas produced was used as heat for digester tank heating, and in Case B 

with an average daily flow of 2000,000 m³/d, 23.1% of the digester gas produced was used as heat for digester 

tank heating [7]. The amount of electricity generated by the digester gas was calculated using literature values 

[7]. The heat value of the digester gas was 21.4 MJ/Nm³, the power generation efficiency of the digester gas 

generator was 32%, and the effective power generation rate is 93%. Furthermore, waste heat generated from 

the digestion gas generator was used to heat the digester tank, and the waste heat recovery rate was set at 52%. 

The required amount of auxiliary fuel for incineration was calculated based on literature values [8], and 

digestion gas generated in the anaerobic digestion process was used. 

Under these setup conditions, the effect of introducing a Platinum System for Case A and Case B was 

estimated. 

 

RESULTS & DISCUSSION 

 

1. Case A 

The Figure 3 shows the calculation results in Case A. In the first stage, Case A-1, the annual energy 

consumption was 3,470 MWh/y. Since the water content of the dewatered cake of anaerobic digestion sludge 

was 82%, a large amount of auxiliary fuel was required for incineration. In this case, 103,000 MJ/d of auxiliary 

fuel would be required for incineration, which was about 60% of the 8,250 Nm³/d (177,000 MJ/d) of digested 

gas generated. Excluding the digestion gas used to heat the digester tanks, the amount of digestion gas available 

for power generation was 769 Nm³/d, less than 10% of the total, and digestion gas power generation was only 

496 MWh/y. 

In Case A-2, where the Platinum System was installed and the water content of the dewatered cake was 

reduced to 77%, the annual energy consumption was -310 MWh/y, meaning that energy neutral was achieved 

in the sludge treatment. The reduced water content of the dewatered cake reduced the amount of auxiliary fuel 

required for incineration and increased the amount of digestion gas available for power generation. In this 

case, the auxiliary fuel required for incineration was 32,900 MJ/d, which means that about 80% of the 7,850 

Nm³/d (168,000 MJ/d) of digestion gas generated, or 6,290 Nm³/d, was used to generate electricity. In addition, 

the heat needed to heat the digester tank was provided by waste heat recovery from the generator. As a result, 

the amount of electricity generated by digestion gas in this case was 4,060 MWh/y, which exceeded the annual 

electricity consumption in sludge treatment, thus enabling energy neutral. 

In Case A-3, the moisture content of the dewatered cake was reduced to 73%, which is the water content 

that allowed for self combustion condition. As a result, the annual energy consumption was -1,130 MWh/y, 

meaning that energy neutral was achieved in the sludge treatment. All of the digestion gas generated was used 

for power generation, because no auxiliary fuel for incineration is required. As a result, the amount of 

electricity generated by digestion gas in this case was 4,830 MWh/y, which exceeded the annual electricity 

consumption in sludge treatment, thus enabling energy neutral. 

In Case A, it was shown that 

✓ The installation of the Platinum System and lowering the cake water content to 77% reduce a energy use 

by 109% compared to before the introduction of Platinum System. 

✓ By installing the Platinum System and reducing the water content of the cake to 73%, a self combustion 

condition, energy use was reduced by 133% compared to before the introduction Platinum System. 
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Figure 3. The calculation results in Case A 

 

2. Case B 

The Figure 4 shows the calculation results in Case B. In the first stage, Case B-1, the annual energy 

consumption was 6,000 MWh/y. Since the water content of the dewatered cake of anaerobic digestion sludge 

was 82%, a large amount of auxiliary fuel was required for incineration. In this case, 207,000 MJ/d of auxiliary 

fuel would be required for incineration, which was about 60% of the 16,500 Nm³/d (353,000 MJ/d) of digested 

gas generated. Excluding the digestion gas used to heat the digester tanks, the amount of digestion gas available 

for power generation was 3,010 Nm³/d, less than 20% of the total, and digestion gas power generation was 

1,940 MWh/y. 

In Case B-2, where the Platinum System was installed and the water content of the dewatered cake was 

reduced to 77%, the annual energy consumption was -620 MWh/y, meaning that energy neutral was achieved 

in the sludge treatment. The reduced water content of the dewatered cake reduced the amount of auxiliary fuel 

required for incineration and increased the amount of digestion gas available for power generation. In this 

case, the auxiliary fuel required for incineration was 65,900 MJ/d, which means that about 80% of the 15,700 

Nm³/d (336,000 MJ/d) of digestion gas generated, or 12,600 Nm³/d, was used to generate electricity. In 

addition, the heat needed to heat the digester tank was provided by waste heat recovery from the generator. As 

a result, the amount of electricity generated by digestion gas in this case was 8,140 MWh/y, which exceeded 

the annual electricity consumption in sludge treatment, thus enabling energy neutral. 

In Case B-3, the moisture content of the dewatered cake was reduced to 73%, which was the water content 

that allowed for self combustion condition. As a result, the annual energy consumption was -2,300 MWh/y, 

meaning that energy neutral was achieved in the sludge treatment. All of the digestion gas generated was used 

for power generation, because no auxiliary fuel for incineration was required. As a result, the amount of 

electricity generated by digestion gas in this case was 9,670 MWh/y, which exceeded the annual electricity 

consumption in sludge treatment, thus enabling energy neutral. 
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In Case B, it was shown that 

✓ The installation of the Platinum System and lowering the cake water content to 77% reduce a energy use 

by 110% compared to before the introduction of Platinum System. 

✓ By installing the Platinum System and reducing the water content of the cake to 73%, a self combustion 

condition, energy use was reduced by 138% compared to before the introduction of Platinum System. 

 

 
Figure 4. The calculation results in Case B 

 

CONCLUSIONS  

 

The effect of reducing energy consumption when the Platinum System is installed in WWTP with incineration 

facilities was verified. The calculation results indicated that energy neutral in sludge treatment was achieved. 

By reducing the cake moisture content to 73%, which was the self combustion condition, energy consumption 

in sludge treatment was reduced by 133-138%. 
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