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Development of a dewatering and drying system

for sewage sludge in small- and medium-scale plants
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Abstract

A dewatering and drying system combined with a centrifugal
dehydrator and circulated flush dryer was developed. This paper
describes: 1) the performance of the system for the various target
sludge types, 2) the results of the investigation where the dewater-
ing machine type is changed from a centrifugal dehydrator to a
belt press filter, 3) the utilization of dried sludge by this system for
fertilizer and bio-fuel applications, and 4) the cost estimation for
applying this system to an actual sludge treatment plant.

In 1) the digested, mixed raw, and oxidation ditch method sludge
were targets for this system. It was confirmed that the moisture
content of dried sludge can be changed from 10 to 50% by adjust-
ing the temperature of the hot gas supplied to the dryer.

In 2) the performance of changing the dewatering machine from
a centrifugal dehydrator to a belt press filter was investigated, and
it was confirmed that the moisture content of dried sludge can be
changed from 10 to 50% like in 1).

In 3) the performance of dried sludge for fertilizer and bio-fuel
applications was investigated. First, when the characteristics of
dried sludge as a fertilizer were analyzed, soy and feed rice were
cultivated using dried sludge as a fertilizer so that the same yield
could be achieved in comparison to the case using a chemical fer-
tilizer. Next, when the characteristics of dried sludge as a bio-fuel

were analyzed, it was confirmed that dried sludge can be used as
bio-fuel in incineration power generation equipment of SunEco-
Thermal.

In 4) the cost was estimated for applying this system to an actual
sludge treatment plant. The estimation method was a comparison
of this system with the conventional dewatering machine and a
conventional dryer, and assumed various sizes of sludge treatment
plants and the final disposal cost of treated sludge. In all cases the
life cycle cost could be reduced by applying this system, The effect
of applying this system became higher when there were larger
amounts of sludge and higher disposal costs of treated sludge.
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Thermal Characteristics of Carbonized Sewage

Sludge Containing Iron Compounds

Abstract

Sewage sludge may contain artificial compounds added during the intermediate treatment
process, as well as natural inorganic matter and compounds discharged by human activity.

For example, carbonized sewage sludge produced for the purpose of fuel utilization, may
affect its self-heating characteristics depending on the compound added. In this study, in
order to evaluate the effect of iron compounds produced by carbonization on self-heating
characteristics, poly ferric sulfate was added, and the thermal behavior caused by the oxida-
tion reaction of carbonized sewage sludge was analyzed. The elemental speciation of iron
compounds in carbonized sewage sludge was also analyzed. As a result, it was found that
carbonized sewage sludge containing poly ferric sulfate might decrease self-heating charac-
teristics by retaining atmospheric conditions for several days. It was found that the heating
value caused by the oxidation reaction tended to increase according to the amount of poly
ferric sulfate added. Based on the elemental speciation analysis of the iron compounds, it
was confirmed that FeSO, hydrates exists in carbonized sewage sludge immediately after
production and become Fe(OH)SO, after oxidation.
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Thermal Characteristics of Carbonized Sewage Sludge Containing Iron Compounds

1 RUSKERDHER
Table1 Composition of poly ferric sulfate (PFS) aqueous solution

15H By e fE
L (20°C) — 1.5
pH — 22
T-Fe % 11.3
Fe’ % <0.01
S0, % % 26.9
cl % <0.01

R2RVGBARAMEDEHFI DR
Table2 Composition of sewage sludge added PFS

HHES Hfy £

Cc H N 0 Fe S other
RUSKHEME  dve 491 46 71 111 18 09 254
ARUSEMA dv% 453 43 66 111 46 1.1 274
ARUSFEMA  dv% 411 40 61 116 86 1.5 274
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Fig.1 Carbonization equipment in laboratory
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Table3 Composition of dried sewage sludge and simulated sample
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Thermal Characteristics of Carbonized Sewage Sludge Containing Iron Compounds

R4 RUSKBRBEERIBRDIER
Table4 Composition of dried sewage sludge mixed with PFS

C H N 0 Fe S other
RUSESH] dryv% 281 46 37 181 40 15 400

RUSES® dv% 99 16 1.3 368 206 158 14.0
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Fig.3 Influence of amount of PFS to TG/DTA results
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Table5 Estimated amount of heating value of iron compounds
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Fig.5 TG/DTA results of carbonized sewage sludge before and after oxidation
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Mercury removal technology for flue gas emitted

from a sewage sludge treatment plant

Abstract

The Minamata Convention on Mercury was adopted at a diplomatic conference held in Kuma-
moto, Japan. In response to this convention, the Japanese government promulgated the Act on Pre-
venting Environmental Pollution on Mercury including an amendment to the Air Pollution Control
Act that regulates mercury emission to the atmosphere. The waste incinerator, which includes a
sewage sludge incinerator, is to be imposed for the regulation. However, no technology to remove
mercury in flue gas was adopted in sewage sludge incinerators in Japan. In this paper, two mercury

removal technologies were demonstrated in a bio fuel conversion plant, and their applicability for
sewage sludge treatment plants were evaluated.
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Mercury removal technology for flue gas emitted from a sewage sludge treatment plant
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Fig.2 Mercury (Hg®) removal rate by sorbent polymer catalyst module.
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Self-energizing Sewage Sludge Incinerator

for the Kasait Water Reclamation Center

1Hp: NY 7358
YAMAMOTO Takafumi
KRB R EAES

) 2— 3 FifER
BHFLMT IN—T

Abstract

The Bureau of Sewerage of the Tokyo Metropolitan Government

formulated the “Smart Plan 2014”, which is the first energy basic
plan in 2014.In addition to reducing greenhouse gas emissions, they
are working on expanding the use of renewable energy and further
promoting energy conservation. Furthermore, in addition to not
using auxiliary fuel during sludge incineration, they are develop-
ing and introducing a third-generation system that generates more
power than its own power consumption.

This section introduces a self-energizing sewage sludge incinera-
tor for the Kasai Water Reclamation Center.
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Dryer for Secondary Battery Material

Abstract

ik AN

There are some powder heat treatment processes (i.e. drying, calcination) in the production of
secondary battery material, and some of these processes used to be conducted batch-wise, however,
higher productive technology is now expected with the increasing demand for secondary batteries.

This report introduces TSK’s continuous dryers that have the possibility to be applied to second-
ary hattery material, and it explains these dryer’s features.
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Dryer for Secondary Battery Material
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Suspended Centrifuge “CENTRIFUGAL”
for GYPSUM process applications

Abstract

TSK’s Suspended Centrifuge, “CENTRIFUGAL” started to be manufactured in 1907. More than
1500 CENTRIFUGALS have been supplied for the separation process of sugar factories in Japan /

overseas, such as in south east Asia, east Asia, west Asia, Africa and middle America. In particular,
TSK has supplied more than 900 self-supported CENTRIFUGALS as V-series and H-series since
1982. This self-supported CENTRIFUGAL is one of TSK’s main products, and has been improved
and reformed constantly,

Over the last several years, we created a separation test to determine whether CENTRIFUGAL
can be applied instead of an existing separation process.

This report introduces the features and structure of the CENTRIFUGAL, and the tube test and
pilot test results for the GYPSUM process.
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Suspended Centrifuge “CENTRIFUGAL” for GYPSUM process applications
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Production of the steel digestion-tank project
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at the Nakagawa Water Recycle Center
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Table1 About the construction and businesses
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TSUKISHIMA KIKAI Co., Ltd. (TSK) received three construction orders from Saitama Pre- it o i | e | SeTERVSR. | RO
. oS AR 1 1 R R T e e 2017 HETE U, s

fecture and Japan Sewage Works Agency (JS), and also orders for equipment from METAWATER i - | |
. . . . PUAIRA > & —T LA A BRI 2018 HEEUR FAGE R Heag e
Co., Ltd and KOBELCO Eco-Solution Co., Ltd. In addition, TSK signed a basic agreement for P —— TR AEOr—h— | Hay

new business with the Sewerage Bureau of Saitama prefecture, in collaboration with the Tokyo
Century Corporation.
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These construction and business contracts have the common purpose of digesting sewage sludge
efficiently and utilizing the digestion gas made from the sewage sludge. After the construction and

Ik B A4 test operations, one of the largest systems utilizing energy made from sewage sludge will go live
KATO Ryosuke in Japan.
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Fig.1 Under construction of digestion tank
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Fig.2 Concentration device of primary sedimentation sludge
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Table1 Analysis results of ammonium sulfate crystals and waste liquid
from caprolactam production process
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TSK ENGINEERING (THAILAND) CO., LTD. KTET>»
14th Floor, Room1404, United Center Building,

323 Silom Road, Bangrak, Bangkok 10500, Thailand
TEL. +66-2-231-1726~30 FAX. +66-2-231-1731
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TSK ENGINEERING CHINA CO., LTD

702, Block B, Winter Less Center, 1st Xidawang Rd, Chaoyang District, Beijing,
China.

TEL. +86-10-8590-6595 FAX. +86-10-8590-6593
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TullastraBe 64 76131, Karlsruhe, Germany
TEL. +49-721-9-64-56-0 FAX. +49-721-9-64-56-10
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TEL. +60-3-2162-8679 FAX. +60-3-2162-8377
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TSK ENGINEERING TAIWAN CO., LTD. KTETA>

6th Floor, No.24, Min Sheng, W.Road, Taipei 104, Taiwan R.O.C.
TEL. +886-2-2523-6975~6 FAX. +886-2-2521-1429
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