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RESEARCH GROUP Environmental Services,
Inc. (RESI) is the exclusive licensee of
MESCO (Mitsui Engineering and Smelting
Company) for incineration technology. RESI's
spirit of waste handling is Recycling, Reuse
and Regeneration whenever possible.
Through RESI's engineering efforts and
innovation, industries have proved the high
profitability of resources recovery.

Incineration

RESI's senior managers were leading the
incineration technology development projects,
granted by MOEA of ROC Government, for
several years before they joined RESI. Three
patents, nine design software and more than
hundred technical articles have been
completed and published by them when they
were working in the Industrial Technology
Research Institute (ITRI).

RESI has completed several important waste
treatment applications in Taiwan. RESI has
demonstrated incineration technology for
medical waste treatment with combustion
efficiency higher than 99.99%, and completed
several hazardous waste incineration plants,
which were demonstrated to have a DRE
higher than 99.999%.

RESI cooperated with Ensco Euipment &
System Company to import transpotable roatry
kiln incinerator into Taiwan. The system 2000
has demonstrated to have a DRE higher than
99.9999%

Waste Solvents Recovery

Solvent is one of major industrial raw material.
It is useful in industry but is harmful to the
environment in most cases. Every day, large
quantity of waste solvent was disposed
without proper treatment in Taiwan before
RESI completed the solvent recovery plant,
invested by a private
company, Shenly
Chemicals. With  the
RESI's proven technology,
engineering design and
innovative R&D efforts,
the waste solvent plant
with a capacity of handling
50% of waste solvent

been  completed and
permitted in 1995. From
then on, eighty to hundred
tons of waste solvents are 4 b
recovered completely r
everyday. The plant is
operating by RESI's
brother company, Shenly
Chemical Industries Co.
Ltd. successfully.

Resources Recovery from Polyol Sludge

A resources recovery process for Polyol
sludge has been developed and patented by
RESI. The patented technology has been
tested in a demonstration plant located in
ARCO Chemicals' Lin-Yuen plant, Taiwan.
Chemical grade Polyol and other valuable
products are produced by this unique process.
The process is capable to recover polyol from
waste sludge completely. The process know-
how and patent has been licensed to ARCO
Chemicals for their process modification
internationally.

Byproducts from Waste Tire Pyrolysis

Huge amount of waste tires is generated by
automobile everyday. Pyrolysis is one of the
successful  technologies for waste tire
treatment. RESI developed an innovative
process to further convert Carbon Black, from
pyrolysis, to activated carbon, which has much
higher market price than its original.
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Resources Regeneration of Residue from
Incineration

Tons and tons of incineration residues are
being produced each year. Utilization of
pyrolysis is capable of generating Carbon
Black from waste tire. An integrated
technology has been developed by RESI to
manage the residue problem.

Other Wastes

RESI's philosophy is "To turn waste into
gold...". Our specialists have devoted
themselves to the innovative technology
development of waste recovery. With RESI's
support, you can access a team of experts
who solve a wide range of environmental
problems-simple or complex, from start to
successful finish.

HARDWARE

The combustion, incineration and resources
recovery systems supplied by RESI constitute
the core of turnkey plants or components for
waste recycling, treatment and disposal. In
addition, our product range covers plant units
fulfilling the following requirements:

o Waste management and pretreatment

o Energy and resources recovery and
reuse

o Flue gas cleaning and pollution control

o waste water treatment

o Ash disposal

o Disposal of residues

SOFTWARE

RESI provides the total engineering services
to our client from concept to completion. We
also offer services that are required after
completion of the plant, such as permitting,
personnel training and operational
management.

PROFESSIONAL SERVICES

RESI offers professional services for
individual components, for partial systems and
for turnkey plant. Our services for the thermal
treatment of waste include:

o Consulting & Project management
o Disposal scheme

o Engineering

o Equipment design, supply

o Turnkey Service

o Operation and training

o Trial Burn & Permitting
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RESI ChemWaste System

Safe, Reliable, and Fully Automatical
Waste Handling System

RESI ChemWaste System is a modularized
chemical waste holding, transportation,
storage and handling system. ChemWaste
System provides safe, efficient, effective and
economical waste removal from process
tools. The system consists of Mini-Pump
Stations (MPS), inter-connecting pipes,
storage tanks and computer control system.
The MPS are typically located beneath
process tools and act as intermediate holding
and pumping stations to move chemical
waste over long distances to a centralized
waste solvent storage tank farm.

ChemWaste Systems are designed to meet
a variety of process chemical waste removal
needs and plant constraints. All components
have been designed to compliant with NFPA
codes and Factory Mutual (FM) explosion-
proof approval. Safety and reliability are of
our top priority concern.

System Components

* Mini-Pump Station (MPS2000, MPS2100)
* Inter-connecting Piping & Fittings

* Storage Tanks

¢ Computer Control System

* Safety Interlock and VOC Monitors

ChemWaste System is a proven technology.
It has provided continuous services in Taiwan
Semiconductor Manufacturing Co. Ltd. (tsmc),
Shenly Chemical Industries Co. Ltd. and Da-
Lin Incineration plant successfully.

Process Tool

Fab Floor

RESI-MPS2000

MPS - Efficient and Effective Mini-Pump
station

* Strainer Module - Removing process
debris

* Pump Module - Air driven diaphragm
pump

e Air Drive Module — Air supply/control
system

* VOC Monitor - Spill and
detection

* Nitrogen Blanketing System

¢ Capacity 2, 3, 5, 10, 20, 50 gallons

leakage

System Specifications:

* Constructed of chemically resistant
material

* All stainless steel structure and Teflon
packing

* Displays chemical storage and removal
graphically

= Automatic spill and leakage detection

* Design codes: ASME, ANSI, CNS, FM,
NFPA, UFC, JIS, CFR, OSHA

* Overfill alarm and interlock
* Audible and visual alarms
* Central computer control

* On-line event reporting

* Windows compatible man-machine
interface

System Performance Reliability

Minimum time between failure 7,000 hrs

Storage
Tanks
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Collection, Transportation, and Treatment Services
Industrial, Hazardous & Infectious Wastes
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CONSULTATION

RESI experts help assess client's regulatory
compliance requirements, waste segregation
efficiency, packaging, treatment and training
needs. RESI assist in the analysis of on-site
risk exposure, as well as preparation of a
management plan for industrial / medical waste
in compliance with ROC regulations. RESI
then conduct in-service training with client’s
staff, to enable them to implement the plan.
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PACKAGING

RESI supplies specially designed Industrial /
Medical Waste Packaging Systems for in-situ
waste packaging. These include special
container, sharp container, reusable plastic
barrels and fiber boxes. All of them are
labeled with industrial waste, hazardous waste,
or infectious waste label.
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MANIFEST

RESI assist our client to establish manifest
system in compliance with EPA regulations.
The manifest generates invoice data and
provides evidence of compliance. This
provides documentary proof that transporter
have handled waste responsibly from pick-up
through final disposal.
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COLLECTION AND TRANSPORTATION

RESI assist our client to establish TSDF
system which offers outstanding flexibility in
waste pick-up, daily, weekly or monthly. All
wastes are collected and transported to the
treatment facility via EPA certified refrigeration
vehicles.
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TREATMENT

RESI is the licensee of MESCO incineration
technology. High temperature incinerator are
used in the plant. The plant renders the waste
non-hazardous, and / or non-infectious through

1

TR SHESEMAE ¢ (Trial Burn, 1996)

high temperature incineration. After treatment. B8 EE | ERME I
The plant dispose of the residual ash in an 0, (%) ; 9 53'
EPA approved disposal facility. A trial burn has 2,70 .
been conducted. Treatment efficiencies were |CO (ppm) 220 4.3
better than EPA requirements. CO, (%) - 8.57
JREEZAE - (Tao-Yuen, 1996) HCI (ppm) 60| 549
- — NOx (ppm) 180 41
| 155 w8 | BrvE | Sox (ppm) 180 G
|pcc Temp (C) - > 823} . 3 :
[scCTemp (0) >1000 >1021] |Particulate (Tg/Nm ) 180 17
|Residence Time (s) >2 >215] IPb <mg/Nm3> 3 NDJ
|combustion Eff. (%) >99.9] >99.99] JCd (mg/Nm~) 0.5 0.0306
IoRE (%) >99.999/>99.99999] |Hg (mg/Nm®) 0.5 NDJ
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Resource and Energy Systems, Inc.
Research Group Environmental Services, Inc.
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21F, #218, Sec. 1, Wen-Hsin Road, Tai-Chung City, Taiwan, R. O. C.
TEL: +886-4-2472-6600 FAX: +886-4-2475-5872
E-Mail: chang.ronhsin@msa.hinet.net http://www.resi.com.tw
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