SpHosolg+MSIN D

Nmﬂmommqmvneuemv#mvaw#?%mm

|

u.mmmNm._"mammuwﬂhnwumﬂwnmmnn.nnanmﬂwﬂhnmﬁﬂ«_wﬂM-Nn..n.noﬂm 8 .._. 9 S v £ T I

A- yoam/suoy

SL @ SNdM ¥

(l3am/suol 0TT) %ZT+

spijosoig+MsIN _sﬁ >_v_wm>>

i

yoam/suor
SLT @ S%33M 8




IUETITC)

AoLnosg

r Y

aurqang,
ure9ls

Iojem 2)Sep

A

weols

19qQqnIog

1[i0g

"auj "ABaau] owuey) eyeg

1A

wealg

(Joqurey)
uornsnquio))
o[dwo))

% ueld

(W9)sAS JusueaI], o8emag
| % IOJEA\
1) - s 810
F 3
Jolem
J)SBM
5 (w91SAS FUI[OA2Y
[ong Jepmog oo.SOmQM@
X ;1

o3png
MSI




LINN LINSWLVERIL ¥31YM

_wmm :U@?Q
ﬁ q.nﬂu.ﬁumnr ,

8l- : 600T LdwHQ iueid-11PiaA Du.ﬁ:n MO -




" -
4 L o

N, | Ugsisooe

=\

Kupoe 4 uauneal
[leWLIBYIOIPAH SYY




.

SSOA AINS

S

I

d

Iapeat uiealy

!




Ayioedl N

Om-rﬂ\l\

4

= | IOSUSPUO)
Sue) WOTIR[NOIID I9jeMm SUIj00))

- +010Yd) | 3uij Judweal) Ja1epp



o

e +0J0Ud
I9)IJ UOGIRD PAIBALIOY ¢ d9Ul] juawijeal} I91ep\







J JASPER
GmbH

www jasper-gmbh.de

COMPLETE COMBUSTION CHAMBER SYSTEM (CCC)
AND RELEVANT COMPONENTS

Plant Description

Contact: Hans-Dieter Jasper +49 4106 8043 19  hd.jasper@jasper-gmbh.de
Dirk Willnow +49 2173 10989 13 d.willnow@jasper-gmbh.de

Dok.-Nr.: Plant Description
COMPLETE COMBUSTION Rev.: 00

CHAMBER Datum: 17. November 2009
Seite: 10f4

CONFIDENTIAL




JASPER
GmbH

www.jasper-gmbh.de

The Complete Combustion Chamber System (CCC) used as thermal treatment plant for
pulverized fuel and/or small cut material.

The CCC basically consisting of

Assumption, storage and feeding system

Material dryer as external or internal component of CCC
CCC with charging and discharging system
Post-combustion chamber

Steam generation with heat recovery

Flue gas cleaning, off-gas fan and stack

Storage and feeding of the material to the CCC

The material is transported with belt conveyors and is stored on a silo. On the bottom part of
the silo is installed the discharging system. The discharging system conveys the material
to the charging system of the CCC.

CCC and Post-Combustion Chamber

The CCC is controlled charged by the charging system. The CCC is designed as square
steel construction, inside refractory lined and heated directly by a fuel gas burner system.
Dependent of the heating value of the input material, the burner system is only for start up.
Inside the CCC the material is burned at a temperature of app. 900 °C. With installed
internals inside the CCC the thermal process will be assisted / de-assisted and the moving of
the ash to the discharging is controlled. Due to this design the process will get low dust
emission and low pollutant emissions like NOx in the off gas. For safe monitoring a high
temperature camera system can be installed on request.

The ash will be discharged about a conveyor system. The off gas is transported to the post-
combustion chamber.

The post-combustion chamber is designed in horizontal and welded metal sheet
construction, inside refractory lined.

The post-combustion chamber safe the burning temperature above 850 °C and the
residence time of the off gas greater or equal two seconds to cut the CO emissions. To the
safety of these conditions is installed oxygen measuring equipment and fuel gas burner.

At the outlet of the post-combustion chamber is located the connecting piece for connection
to the boiler.

The CCC and the Post-combustion chamber are equipped with local process measuring,
control equipment and the combustion air fans.

Fuel gas burners are designed in accordance with local regulations, complete with all
prescribed and necessary fittings, ignition and monitoring devices, automatic firing devices,
UV flame monitoring devices, etc.

Dok.-Nr.: Plant Description
COMPLETE COMBUSTION Rev.: 00
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Steam generation with heat recovery

The flue gas from the combustion chamber is supplied to the fire tube boiler for the purpose
of steam generation.

The superheated steam will be used for driving the steam turbine and for the thermal
process in the RRS system.

The boiler is manufactured, designed and equipped in accordance to the US regulations and
standards.

The boiler includes inspection openings, all necessary connection pieces for steam
extraction, delivery, discharge, desalination and the necessary measurements.

The boiler body is insulated with mineral wool matting and covered of galvanised sheet steel.

The water-steam circuit and associated systems are used to generate power for the internal
power supply and for feeding into the power supply network.

Essentially, the water-steam circuit consists basically of the steam system, steam turbo set,
the condensation and feed water system and the cooling system.

The steam power is built up in the steam turbine through the conversion of the thermal
energy into mechanical and electrical energy.

Flue gas cleaning

After the boiler, the flue gas passes a wet flue gas cleaning unit.

The flue gases are conditioned in a scrubber. Depending from material charged in CCC an
adsorbents mixture is added to the flue gas.

The spray injector is designed as welded sheet metal construction with direct water cooling,
with reinforcements, gas-tight welding, with all necessary built-in fittings and connecting
flanges. The temperature-controlled nozzle injection system injects the water via nozzle
connection.

The waste water of the scrubber will be transported to the waste water treatment plant.

The clean flue gas is delivered to the chimney via the off gas fan and will be extracted to the
atmosphere. The inside pressure for system is controlled by frequency converter for off gas
fan.

The steel chimney is approximately 20 m high, in free-standing and double-walled, self-
supporting design. An analysis system is installed on the chimney.
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The following emission values are monitored:

Co

NOx

S02

Dust content

Flue gas flow

Flue gas temperature
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ENVIRONMENTAL.:

Delta Thermo Energy’s solution is based on research and commercially implemented
systems already operating in Japan, Korea and Europe. Since they are in operation today,
we are assured they meet environmental specifications in those countries or regions. We
also understand their environmental standards in those countries are equal or more
stringent than those in the USA. The operating results in current operating plants and
studies conducted by DTE’s technology partners as well as Tokyo Institute of
Technology’s Frontier Research Center in Yokohama, Japan, clearly support and indicate
DTE’s waste-to-energy solution should meet United States’ EPA standards without a

problem.

Further, Dr. Yoshikawa’s (Tokyo Institute of Technology) research determined in various
tests conducted in Japan that DTE’s pre-treatment process, using our Resource Recycling
System (RRS), drastically reduces the presence of HCL. It is the result of our innovative
hydrothermal pre-treatment process, which using the alkaline content in MSW results in
the de-chlorination of PVC and other plastics substantially reducing HCL content in the
pulverized fuel. This reduction will extend the useful life of our CCC (Complete
Combustion Chamber) and drastically reduce HCL emissions. By increasing the pressure
of the saturated steam up to 2.5MPa, PVC will be pyrolyzed to discharge chlorine in the
form of HCI, which will become safe inorganic salt by the reaction with the alkaline
contents in MSW. Thus, there is no chlorine emission when we burn the fuel product.
Additionally, other pre-treatment of wastes requires crushing, drying and deodorizing,
which are normally different processes. DTE’s hydrothermal pre-treatment system in the
RRS can perform these three pre-treatment functions in one single process, using less
energy and making the fuel more environmentally friendly.

The hydrothermal treatment (RRS) is virtually emission free process, no emission of
dioxins, NOx, SOx, dust, etc. Also, the permits for installation of the hydrothermal
treatment facility is much easier to obtain compared with conventional incinerators
because it is essentially an emission free process.

Engineering design and/or results of tests conducted:

DTE’s engineering partners and the Tokyo Institute of Technology (TIT) have made a
number of tests and calculations to ensure our solution fully complies with environmental
standards in North America. Laboratory as well as field tests conducted in Germany by
Jasper GmbH and in Japan by Dr. Kunio Yoshikawa and his PhD students indicate the
following results which would comply with existing USA standards:



Product Analysis

Item Measurement* Standard** Conclusion
Released Pb 0.09mg/L
metal content | Other 23 metals are Pb 0.3mg/L Pass
test minute
s No detection Fass
Sterilizati
tegtr:‘tlazra on Proliferation of Pass
infectious nutrient broth: Not positive
wastes using Negative
Shct S
acillus subtilis
Number of spore 1.0~1.5%x107 Pass
1.2 x10°CFU/mL CFU/mL

* Tests on water, gas and solid residue were performed by Environment CREATE Co. Ltd., an independent lab in Sappora, Hokkaido
Prefecture, Japan. Bacleria tests performed by 1he Public Sanitation Inspection Center of Hokkaido Pharmaceutical Association, Sapporo,
Hokkaido Prefecture, Japan. Test completed in 2006.

** Tests performed using 1he Japanese Standard in 2006.

Exhaust Gas Examination

Item Measurement* Standard** Conclusion
Dioxins 0.00027ng-TEQ 3ng-TEQ/g-dry Pass
g-dry
H,S 0.01ppm 0.1ppm/h Pass
CO Tppm 20ppm/h Pass
Less th
Trichloro-ethylene S8 then 0.2mg/m Pass
10ppm
Dichloro-methane Less than 0.15mg/m Pass
10ppm

* Tests on water, gas and solid residue were performed by Environment CREATE Co. Ltd., an independent lab in Sapporo, Hokkaido
Prefecture, Japan. Bacteria tests performed by the Public Sanitation Inspection Center of Hokkaido Pharmaceutical Assaciation, Sapporo,
Hokkaido Prefecture, Japan. Test completed in 2006.

** Tests performed using the Japanese Standard in 2006.




Water Examination

Trem Trz:::(:lt* Tre:;txf;nt* iprangarg e
PH 2.5~4.0 7.7 5.8~8.6
N-hexane 170mg/L 0.5mg/L Smg/L
BOD 8000mg/L 130mg/L 160mg/L
COD 2000mg/L 46mg/L 160mg/L

= Tests on water, gas and solid residus were performed by Environment CREATE Ca. Ltd., an indepandent [ab in Sapporo, Hokkaido
Prefecture, Japan. Bacteria tests performed by the Public Sanitation Inspection Center of Hokkaido Pharmaceutical Association, Sapporo,
Hokkaido Prefecture, Japan. Test completed in 2006.

** Tests performed using the Japanese Standard in 2006.

Additionally, engineering studies indicate that our solution is designed with a target to
meet or lower allowed EPA emissions in the USA and DEP (Commonwealth of

Pennsylvania).

DTE’s permit attorneys and environmental engineers indicate the design targets will fully
satisfy USA’s requirements for all appropriate environmental agencies. Measured
emission values will be ascertained by independent laboratory tests. The preliminary
design calculations indicate DTE will realize levels far better than the EPA standards.
The status of our environmental permit process is detailed below.

Status of environmental permits and licensing process:

Fox Rothschild (environmental permitting law firm) and IES Engineers, Inc. (permit
engineering firm) have conducted all pre-application meetings with the Department of
Environmental Protection (DEP) in Pennsylvania. We have submitted a formal
application to DEP with all the final flow diagrams and input/output figures for every
stage of the process. The DEP Air Quality permit has been issued and is attached here. In
PA the air quality permit is the only one required prior to starting construction other than
a building permit which will be secured by our construction company. DTE has appealed
and the appeal was upheld in relation to some of the conditions stated in the Permit
Approval. As soon as the revised Permit is issued we will forward it to the City.
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Typical Environmental Impact Questions

1. What type of safety protocols are in place in the areas where work will take place?
Since this facility is not yet built nothing is in place yet. Who monitors these?
Once in place a staff member of DTE will be responsible for monitoring and
testing. Internally and externally? As stated above we will have internal staff
responsible for testing and monitoring. We will also use outside certified
Pennsylvania based labs for external testing. Are the safety protocols subject to
OSHA or other standards? Yes.

2. How are the gases, chemicals, heavy metals, etc., handled, stored and disposed?
Heavy metals are sorted out prior to entering the facility’s process and the sold
as a recyclable material to a recycling center. Any gases and chemicals in the
process are handled internally and does not require disposal.

3. What type of safety equipment is in place for the facilities (i.e. fume hoods, alarms,
scrubbers, etc...)? Wet scrubbers, system alarms, system shut off valves to
isolate subsystems, acoustic monitoring of all piping, and a fire retardant water
sprinkler system.

4. What permits are in place for the facility for this type of work? Please list. The
following permits are in process:
Air Quality Permit from DEP, issued
Waste Permit from DEP, application done and ready
Water Quality Permit from the City of Allentown, pending contract award
Land Use Permit from the City of Allentown, pending contract award
Building Permit from the City of Allentown, pending contract award
NPDES Storm Water Management Permit from DEP, pending contract
award
Labor & Industry (L&I) Registration Permit from Commonwealth of PA,
already registered

5. How is liquid effluent handled and discharged? The only liquid effluent is treated
water which will be sent to the Allentown WWTP on the adjacent site and meet
all their required levels of BOD, COD and TN.

6. How is toxic waste handled, stored, and disposed? Our facility can handle any
toxic waste and clean it within the process and therefore does not require any
disposal.



7. Will the work being done create any air pollutants? If so please explain how these
are regulated, handled, disposed, or mitigated. Any air pollutants will be cleaned
using a wet scrubber to meet all known EPA and PA DEP standards.

8. Are Genetically Modified Organisms (GMOs) being used? NO.

9. Will prototypes be tested in a separate location, if so, please describe the location
and answer questions #1-9? Yes, a lab bench scale system is being built in Korea
and will be located first at a TBD site in PA and then moved to - the proposed
site once the building is completed

10. Are subcontractors being used for some of the work? DTE is the only
subcontractor to the City of Allentown for this project and is taking full
.responsibility for the project.

For total completeness and transparency the following companies are being
subcontracted by DTE:

a. Jasper: Engineering Plant Design & Engineering

b. IES Engineers: Oversight Engineering and Permitting (PA company)

c. Penntex Construction: GC (PA company)

d. Pennoni Engineering: Civil Site Engineering (PA company)

e. Phase Il Designs: Architectural Services (PA company)

f. Hokuto: Design and Manufacturer of Pre Treatment System

g. ETC: Design and Manufacturer of Water Treatment System

h. HT Lyons Equipment installation services (PA company)



(Scope of claim for patent)

(Claim 1)

This treatment method of mixture wastes characterized in following:

In treatment method of demineralization and drying mixture wastes which is pyrolyzed in the vessel with high
pressure and high temperature and contained chlorine in the organic wastes, organic wastes are induced in the
vessel, after the saturated steam of predetermined pressure in range of 2.0~3.0 MPa induces to the vessel,
in-vessel temperature keeps at saturated steam temperature for predetermined time. The chlorine gasified in
the vessel is induced to out of the vessel with steam of in-vessel to detoxify. Remained solid content in the vessel

is induced to out of the vessel as regenerated solid fuel.

(Claim 2)

This treatment method of mixture wastes characterized in following:

In treatment method of demineralization and drying mixture wastes which is pyrolyzed in the vessel with high
pressure and high temperature and contained chlorine in the organic wastes, organic wastes are induced in the
vessel, after the saturated steam of predetermined pressure in range of 2.0~3.0 MPa induces to the vessel,
in-vessel temperature keeps at saturated steam temperature for predetermined time. Remained solid content is
added water in the vessel and they are mix stirred for predetermined time. After the remained minerals in solid

content are extracted to the water, slurry including the solid content is solid-liquid separated.

(Claim3)
This treatment method as defined in claim 1 or claim 2 characterized in following:

Aforesaid saturated steam pressure is set in range of 2.5~3.0 MPa, aforesaid in-vessel temperature is kept

pertinent saturated steam temperature for predetermined time.

(Claim 4)

This treatment method corresponded to any of claim 1 ~ 3 characterized in following:

Aforesaid predetermined time is set over half an hour.

(Claim 5)

This treatment method as defined in claim 1 characterized in following:

The solid content having high moisture content in the vessel is induced to solid-liquid separation equipment to
do.

(Claim 6)

This treatment method as defined in claim 1 characterized in following:

Aforesaid solid content is moved from aforesaid vessel to second vessel, and it is dried at second vessel.

(Claim 7)
This treatment method as defined in claim 1 or claim 5 characterized in following:
Air temperature corresponding outer air temperature or air heated at predetermined temperature is draft as

dry air to aforesaid vessel or aforesaid second vessel, the dry air make aforesaid solid content forced drying.

(Claim 8)

This treatment method as defined in claim 1 or claim 2 characterized in following:



The solid content in the aforesaid vessel induce to mixture to add water and to stir for the predetermined time.
After minerals remained the solid content is dissolved to water, the slurry contained the solid content is

induced to solid-liquid separation and to do.

(Claim 9)
This treatment method as defined in claim 2 or claim 8 characterized in following®

In aforesaid vessel the weight of added water is set 2~50 times weight to solid content weight.

(Claim 10)
This treatment method as defined in claim 2, 5, 8 or 9 characterized in following:

The solid-liquid separated solid content is moved to second vessel to drying treatment

(Claim 11)
This treatment method as defined in claim 10 characterized in following:
Air temperature corresponding outer air temperature or air heated at predetermined temperature is draft as

dry air to aforesaid second vessel, the dry air make aforesaid solid content forced drying.

(Detail explanation of the inventions)
(Technology field)
(0001)

This invention is about the treatment methods of the mixture wastes, more detailed explanation is about
treatment methods of the mixture wastes contained chlorines (organic minerals and inorganic minerals) by

drying and demineralizing treatments.

(Background of Technology)

(0002)

It has been known the waste treatment equipment by the hydrothermal technology that organic wastes
(garbage waste and food waste and agriculture waste and forestry waste and so on) which is put in the heating

pressure vessel is heated and stirred by the hydrothermal reaction to be volume reducced, miniaturized or

pulverized. ( P 2003-306825A )

(0003)

Others, the organic wastes like these are put in the vessel. After their wastes are treated by the steam having
high pressure and high temperature for several dozen of minutes, it instantaneously reduces the pressure at
the pressure vessel, solid constituents of the wastes crush (blast) by adiabatic expansion of water. This system
is called “steam blast” equipment. (P 2003-47409, JP 3613567)

(0004)

And, patent P2007-112880 showed the equipment making to fuel from wastes using hot water and stirred the
waste that under the situation kept high pressure and high temperature the in-vessel pressure and
temperature with the use of treatment vessel for the organic wastes in water. This equipment making to fuel

from wastes is adapted to melt and hydrolyze wastes by high pressure and high temperature water as over



1.56MPa and 200 degree C.

(Prior technology documents)

(0005)

(Patent 1) P2003-306825

(Patent 2) P2003-47409

(Patent 3) JP3613567

(Patent 4) P 2007-112880

(Outline of invention)

(0006)

Hydrolysis of organic wastes by High pressure and high temperature or saturated steam, blasting of the wastes
contained water by instantaneous reduction in-vessel pressure, or at both effect of hydrolysis and blasting
according to general waste treatment equipment is desired detoxifying of wastes, pulverizing and drying, the
equipment will be able to provide more burning equipments with regenerated solid fuel what have

comparatively high calorific value.

(0007)

But in the case of general waste treatment equipment providing the regenerated solid fuel by hydrothermal
treatment or steam-heating treatment or steam-heating & blast, because it usually uses high pressure and
high temperature or saturated steam of less or equal 200 degree C and 1.6 MPa pressure, when the mixture
wastes having organic chlorine like poly vinyl chloride (PVC) etc. makes regenerated solid fuel, chlorine in the
wastes remains in the solid fuel. Therefore when regenerated solid fuel is provided as fuel into a burner furnace

like a cement kiln etc., it occur for many troubles to block of the furnace and corrode of the furnace and so on.

(0008)
On the other hand, in case of kept more than or equal to 1.55 MPa pressure and 200 degree C in the pressure

vessel, and according to the equipment making to fuel from wastes consist of hydrolyzing the wastes by hot
water of high pressure & high temperature, it guess possible that PVC in organic wastes is pyrolyzed to gasify

the chlorine and to eject chlorine out of system with steam.

(0009)

But, to stay in this situation of high pressure and high temperature in treatment vessel atmosphere should
heat organic wastes and water in the vessel and should provide a great deal of heat quantity. For this reason,
the treatment vessel should be high performance for heating in-vessel atmosphere and have big heating

equipment. And it need great amount of electricity and fuel for driving this big heating equipment.

(0010)
In the case of heating in-vessel atmosphere at temperature in excess 250 degree C, not only chlorine in the
wastes but also organic substance in the wastes deconstruct and gasify to eject to out of vessel with steam, this

matter makes decreasing heat value of regenerating solid fuel remaining in the vessel.

(0011)

This invention is made to solve these problems. The purpose is to provide treatment method of the mixture



wastes what can demineralize and dry them heating them contained chlorine without decreasing heat value of
regenerating solid fuel and being high performance for heating in-vessel atmosphere and having big heating

equipment,.

(Conflict-resolution tool)

(0012)

This invention provides following treatment method of mixture wastes contained chlorine for these purposes.
The treatment method is to pyrolyze organic wastes contained chlorine in pressure vessel with high pressure
and high temperature to demineralize and dry. In this method, induce organic wastes to vessel and provide
saturated steam with 2.0~3.0MPa pressure to keep the in-vessel temperature to aforesaid steam temperature
for predetermined time, eject to out of the vessel with steam and detoxify gasified chlorine existing in the vessel,

eject remaining solid to out of vessel as regenerating solid fuel.

(0013)

Causing of this invention, after the saturated steam of predetermined pressure in range of 2.0~3.0 MPa
induces to the vessel, in-vessel temperature keeps at saturated steam temperature for predetermined time. The
pressure saturated steam temperature of 2.0~3.0 MPa is about 212~233 degree C, therefore in-vessel

temperature keeps the same temperature.

(0014)
Saturated steam in the vessel attacks the wastes to condense. The wastes gets great amount of latent heat of
steam. As the wastes are mainly heated with latent heat of saturated steam, it doesn’t need equipment for

heating in-vessel atmosphere like high performance and big heat equipment.

(0015)

In-vessel temperature can be controlled by saturated steam, about 202~233 degree C. In this range of in-vessel
temperature, it is known that chlorine of PVC etc. does pyrolysis reaction, on the other hand carbon hydride or
carbon compounds in the wastes hardly do pyrolysis reaction. In fact, while only chlorine in organic wastes
gasifies as hydrogen chloride gas, organic compounds and carbon hydride in organic wastes don’t mostly
pyrolyze. For this reason, it does not flow out from the solid by gasifying or devolatilizing combustible content of
organic wastes. As result the solid with comparatively high heat value remain in first vessel. Gasification
chlorine in the vessel ejects to out of vessel with steam, detoxifies by effluent treatment etc. of steam condense

and condensed water.

(0016)

This invention provides following treatment method of mixture wastes contained chlorine for these purposes.
The treatment method is to pyrolyze organic wastes contained chlorine in pressure vessel with high pressure
and high temperature to demineralize and dry. In this method, induce organic wastes to vessel and provide
saturated steam with 2.0~3.0MPa pressure to keep the in-vessel temperature to aforesaid steam temperature
for predetermined time, add water to remaining solid content in the vessel and the solid content stirs for the
predetermined time. After extracting minerals into water from the solid content slurry contained the solid

contents can be done solid-liquid separation.



(0017)

In aforesaid composition of this invention, after the wastes pyrolyzed, remaining minerals in the solid content
eject to out of the system. Therefore the wastes will be able to demineralize. And that is, on the other hand
there are the wastes that comparatively have great deal of chlorine content like PVC etc. There are the wastes
that comparatively have a little deal of chlorine content like medical wastes. In the case of wastes having a
little chlorine content, mostly chlorine which is gasified in the vessel efficiently eject out of the vessel. But when
the wastes that comparatively have a lot of basic groups or basic compounds such as sodium hydrate and
calcium hydrate, in demineralizing treatment, it react basic groups and hydrogen chloride what come up from
pyrolyzed wastes to make more amount of minerals. As result it is subject to be difficult to eject chlorine with
steam in the wastes. Therefore in aforesaid composition of this invention, it is formed the slurry by adding
water to pyrolyzed solid content and stirring them, remaining minerals in the solid content eject out of the
system as the water solution by the solid-liquid separation treatment of the slurry, this makes to treat
demineralization of the wastes. This is efficient demineralization treatment method about organic wastes

having a lot of basic groups or basic compounds.

(Effect of invention)

(0018)

According to mixture wastes treatment method of this invention, not to be low at heat value of regenerated
solid fuel, it doesn’t need equipment for heating in-vessel atmosphere like high performance and big heat

equipment and it is possible to demineralize and dry by heating the mixture wastes with chlorine.

(Easy explain of drawing sheet)

(0019)

(figure 1) Block chart shows schematically all contents of wastes treatment equipment for implement of
mixture wastes treatment method at first working example in this invention.

(figure 2) Block flow chart shows schematically the mode of operation and structure of wastes treatment
equipment shown at figure 1, and show actuation of operation in a stepwise fashion in the wastes treatment
equipment.

(figure 3) Block chart shows schematically all contents of wastes treatment equipment for implement of
mixture wastes treatment method at second working example in this invention.

(figure 4) Block flow chart shows schematically the mode of operation and structure of wastes treatment
equipment shown at figure 3.

(figure 5) Block chart shows schematically all contents of wastes treatment equipment for implement of
mixture wastes treatment method at third working example in this invention.

(figure 6) Block flow chart shows schematically the mode of operation and structure of wastes treatment
equipment shown at figure 5.

(figure 7) Block chart shows schematically all contents of wastes treatment equipment for implement of
mixture wastes treatment method at fourth working example in this invention.

(figure 8) Block flow chart shows schematically the mode of operation and structure of wastes treatment
equipment shown at figure 7.

(figure 9) Block flow chart shows schematically the mode of operation and structure of wastes treatment

equipment shown at figure 7, and show other operation connected operation shown at figure 7.



(0020)
A optimal implement situation of this invention is that pressure of saturated steam is in range of 2.5~3.0 MPa,

example set 2.8MPa, in-vessel temperature is in range about 224~233 degree C, example set about 230 degree

C.

(0021)

In one optimal implement situation of this invention, there is the second reactor vessel. The solid content in
aforesaid first reactor vessel moves from the first vessel to the second vessel, they are accepted drying
treatment at the second vessel. Optimally, air temperature corresponding outer air temperature or air heated
at predetermined temperature is spent on forced draft as dry air to first and or second vessel. The vessels
atmosphere is ventilated, the solid content in the vessels for draft by ordinal air or heating air make to be

forced-drying.

(0022)

Optimally, as it is detected the temperature and pressure of the first vessel, it makes the control system
equipment to provide saturated steam to the first vessel. At someone’s request, this control system has
measurement device of internal atmosphere (temperature, moisture etc.) in drying equipment at drying process,

and this control system has control of drying equipments.

(0023)

Aforesaid predetermined time (holding time) is setting least 15 minutes, optimally over half an hour, even
optimally over one hour. According to experiments conducted by these inventors, the more aforesaid
predetermined time (holding time) is increased (allongment), the more condensed amount of the saturated
steam is increased. As the result high moisture products with moisture content over 50 wt% (rate by weight) is
obtained. According to acknowledgment by these inventors, chlorine content remaining in products of the vessel
like this are mainly inorganic minerals. After it induces these products to solid-liquid separation equipment,
extraction and remove of liquid content make possible to remove inorganic minerals dissolved in the liquid
content at same time. The extraction liquid (separation liquid) is good to waste water treatment with condensed
water. From these points of view, in one optimal implement situation of this invention, after solid content in the
vessel having high moisture content is induced to solid-liquid separation equipment to do. It can optimally use
crush dehydration method and pressure dehydration method or centrifugal dehydration method as solid-liquid

separation equipment

(0024)

In other optimal implement situation of this invention, solid content in the first vessel induce to mixture
stirring tank to add water and to stir for the predetermined time. As a result the solid content turns to the
slurry. At first vessel the minerals remaining in solid content made by acid-base reaction are to dissolve in
water at mixture stirring tank. Optimally the weight of added water is set 2~50 times weight to solid content
weight. I the slurry contained the solid content is induced to solid-liquid separation and to do. Minerals
dissolved in water eject to out of the system as water solution. More optimally, the solid-liquid separated solid
content is transferred to the second vessel and accepted drying treatment. At someone’s request, air
temperature corresponding outer air temperature or air heated at predetermined temperature is draft as dry

air to second vessel, the dry air make solid content forced drying.



Working example abbreviation

(Application potency of Industry)

(0059)
This invention applies mixture wastes treatment method that demineralizes and dries pyrolyzed organic

wastes contained chlorine by high pressure and high temperature in the vessel. The method as defined in claim
1 in this invention is optimally adopted as demineralization treatment of medical wastes etc. having relatively
a little contained basic group or basic compound and relatively a great deal of contained chlorine as PVC etc.
The method as defined in claim 2 in this invention is optimally adopted as demineralization treatment of

domestic wastes having a great deal of contained basic group or basic compound.

(0060)
According to this invention, garbage, waste plastics and waste of biomass system and so on emitted from the

construct or buildings, mixture wastes of them are demineralized and miniaturized and pulverized to provide to
incineration facility like incinerator as regenerated solid fuel having comparatively high heat value after

demineralization treatment.
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