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INDUSTRIAL WATER TREATMENT AND RECYCLING
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Resources conservation, and water recycling
in particular, is becoming more and more
critical in a wide range of industries. Both the
costs of fresh water as well as the cost of
disposal and discharge to waste water
treatment systems are rising sharply in Taiwan.

RESEARCH GROUP Environmental Services,
Inc. (RESI) has established a technology
cooperation with Manchester Corporation to
provide our client a total engineering solution
for industrial water recycling.

WHO SHOULD RECYCLE?

Due to the shortage of water resources in
Taiwan, everyone should consider water
recycling. The two main criteria when
investigating water recycling are the quality of
water being discharged and the quality of
water required for reuse. Many applications

result in substantial water cost recovery. The
system provided by Manchester/ RESI has a
typical payback of ten to eighteen months.

STEPS TOWARD WATER RECYCLING

Three steps are required when optimizing the
installation of a water recycling system. They
are the site survey, pilot testing and final
design and installation. First, a site evaluation
shall be performed. An analysis of the water
stream and plant layout shall be reviewed to
ascertain whether water recycling is viable.
Potential savings and process costs shall be
evaluated. A pilot test shall be run at the
facility for some cases. The data collected will
confirm  equipment selected, operating
parameters and operating costs.

WHY RESI?

RESI and Manchester have the resources,
experience and expertise to provide cost-
effective solutions for waste water treatment
and recycling. Since 1975, Manchester has
been offering innovative solutions through an
engineered approach. Manchester/RESI
design solutions to specific needs and provide
wastewater treatment and water recycling
services to a variety of industries. A system
completed by Manchester at Mitsubishi
American facility in Durham, NC, which won
the 1993 US EPA region IV Water Recycling
Award The results for this engineered system
are shown ion the chart.

WATER RECYCLING TECHNOLOGY

Water recycling is an integrated engineering
solution. In most cases, best results are
obtained by a judicious combination of several
technologies, which may include conventional
as well as advanced systems such as
membrane separation, filtration, carbon
adsorption, UV/ozone treatment and ion
exchange. RESI/Manchester  engineer
systems to meet specific needs, and take
responsibility from the site survey, through
testing, design, permitting, manufacturing,
installation, start-up and training, and
equipment services.

SYSTEM FEATURES

° Advanced electronic controls allow for
remote monitoring and trouble-shooting

° Laboratory supported feasibility and
treatability studies

° Modualized design, turnkey installations,
easy maintenance and easy operation

INDUSTRIAL APPLICATIONS

Aerospace and Automotive Industries
Chemical and Petrochemical Industries
Coating and metal processing Industries
Computer and Semiconductor
Manufacturers

Electroplating and Printed Circuit
Industries

° Food and Drug Industries

. Government
[ )

[

Pulp and Paper
And More
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CONTROL OF VOLATILE ORGANICS, HALOGENATED ORGANICS, AND ORDORS
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RESEARCH GROUP Environmental Services,
Inc. (RESI) provides a total engineering
solution and a full spectrum of technologies for
the removal and control of volatile organics,
halogenated organics, air toxics and odors.
The technologies provided by RESI and his
cooperation partner, Manchester Corporation,
include Thermal-Catalytic Oxidation,
Regenerative Thermal Oxidation, and Active
Carbon Adsorption.

CARBON ADSORPTION SYSTEMS

RESI's Carbon Adsorption Systems collect

airborne solvent vapor from an exhaust source.

A blower fan drives vapors through a bed of
activated carbon where emissions are
adsorbed. Periodically, steam is passed over
the adsorption unit to vaporize the adsorbed
solvent, which is fed into a condenser. The
water/solvent mixture is separated, the
adsorption bed is then cooled and dried with
ambient air to prepare the unit for its next
adsorption cycle. Cycle times are determined
by intermittent continuous sampling

SYSTEM FEATURES

Turnkey installation available worldwide
Single bed or multiple bed units

Steam regeneration

Air stripping modules for compliance
with EPA regulations

° Advanced electronic control allow for
remote monitoring and trouble shooting

CONTROL SYSTEM

A programmable controller provides automatic
setting of adsorption and desorption cycles, as
well as on-line monitoring for record keeping
and reporting in compliance with regulations.
Flow rates, discharge parameters,
temperatures, valve status and other key
operating information are  continuously
recorded and available for reporting purposes.
The control unit can be connected to a central
location via modem, for remote monitoring and
trouble-shooting.

INDUSTRIAL APPLICATIONS

Aerospace

Automotive

Chemicals

Coating

Degreasing

Electronics

Pharmaceutics and Medical
And More

CHEMICALS REMOVED

Acetone
Alcohols
Benzene
Chloro-solvents
Freon

Hexane

Phenol
Toluene

Vinyl Chloride
Xylene

And many others



.CATALYTIC THERMAL OXIDATION

RESI's Catalytic Thermal Oxidation (CTO)
Systems will incinerate airborne waste
solvents to over 99% efficiency. The gases are
drawn through a preheater, flow through a
catalyst bed which is held at an elevated
temperature about 250 to 400 C to complete
the destruction. With our catalytic thermal

oxidation design, minimum energy will be used.

The gas stream is then cooled and post-
processed to meet EPA regulation and permit
requirements.

SYSTEM FEATURES

° Turnkey installations: 200 -
scfm

° Laboratory supported
treatability studies

° Modualized design, easy maintenance
and easy operation

100,000

feasibility and

° Chlorinated systems complete with
guench tower, scrubbers and water
treatment systems

° Advanced electronic controls allow for
remote monitoring and trouble-shooting

REGENERATIVE
THERMAL OXIDATION

RESI's Regenerative Thermal Oxidation (RTO)
Systems will incinerate airborne waste
solvents to over 99% efficiency. The gases are
drawn through a preheater, exposed to a flame,
then held in a combustion chamber at 750 C

or higher to complete the destruction. With our
thermal regeneration design, up to 98% of the
energy can be recovered. With a multiple bed
configuration, our system provides optimal
thermal conditions at all times. The gas
stream is then cooled and post-processed to
meet EPA regulation and permit requirements.

SYSTEM FEATURES

e Turnkey installations: 200 - 100,000 scfm

e Laboratory supported feasibilty and
treatability studies

e Modualized design, easy maintenance and
easy operation

e Chlorinated systems complete with quench
tower, scrubbers and water treatment
systems

e Advanced electronic controls allow for
remote monitoring and trouble-shooting

CONTROL SYSTEM

A programmable controller provides automatic
setting of combustion and regeneration cycles,
as well as on-line monitoring for record
keeping and reporting in compliance with
regulations. Flow rates, discharge parameters,
temperatures, valve status and other key
operating information are  continuously
recorded and available for reporting purposes.
The control unit can be connected to a central
location via modem, for remote monitoring and
trouble-shooting.

INDUSTRIAL APPLICATIONS

Aerospace

Agriculture and food
Automotive

Chemical and Petrochemical
Coating and metal processing
Electronics

Pharmaceutic and Medical
And More

CHEMICALS REMOVED

Acetone
Alcohols
Benzene
Chloro-solvents
Freon

Hexane

Phenol

Toluene

Vinyl Chloride
Xylene

And many others
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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

Storage
Tanks

RESI-MPS2000

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.

MPS - Efficient and Effective Mini-Pump
station

* Strainer Module - Removing process
debris

* Pump Module - Air driven diaphragm
pump

* 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
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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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