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Robotic Systems for Hazardous and Contaminated Waste
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Abstract

Motivation of this research stems from increasing of waste needed more
attention and continuous treatment especially for those of hazard and
contaminated waste. As an attempt to solve the problem, this research employs
robotic technology for this work. According to the research plan, two phases
of the work were carried out. The first phase was to design and implement the
treatment system for hazard waste using robotic visual system or machine
vision by method of advanced image processing in order to classify the
dangerous waste. This part has been presented in the 1% year final report. In
this report, as the second phase carried out in the second year, the main theme
is focused on the robotic system using chaotic signals for contaminated waste
treatment.

Keywords: automation, robotic system, hazard waste, contaminated waste
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Odor Treatment System for Waste Management
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Abstract: This project is an applied research using automation technology for environment. The goal of the research

is to build a prototype for waste treatment annihilating obnoxi
is employed for the treatment by means of automatic spraying

ous odors. Good bacteria, which is unharmful for human,

technique. The output of the research is the prototype as

desired and the outcome is knowledge transferring to communities. Based on Thai TV news about this KMITL
automatic waste treatment machine, the prototype has received a great attention from many local administrative

governments of many provinces in Thailand.

Keywords: Waste, Odor, Treatment

1. INTRODUCTION

According to Pollution Control Department, in recent
years, the department received 754 complaints about
pollution problems  from nationwide. The ~ most
concerned problem of those complaints was Odor, 40%.
Those ranked after Odor were Smoke/Dust, Wastewater ,
Noise , Solid Waste , Hazardous Waste and Other,
respectively [1] as shown in Fig. 1. The report also
revealed that, “in comparison to the nationwide, there
were 528 petitions from total of 754 or 70% of public
complaint on pollution were sent from these provinces
respectively : Bangkok, Samutprakan, Nakhonpathom,
Samutsakhon and Nonthaburi.” It is easy to see that
the larger the city and its vicinity, the higher the number
of problems from waste would be. This problem is not
only serious issues for Thailand, but also true for
elsewhere in the major cities of the world.

Hazardous Waste
Solid Wast (4%)
0 ¢ J Other Odor
(3%) S [ %)

Wastewate
\l

Smoke/Dust Noise
(24%) {11%)

Fig. 1 Number of public complaints categorized by
Pollution Control Department. [1]

The afore mentioned is the motivation of this work
for implementation of the odor treatment system for
waste management using tools in control engineering.
The methods and ideas used here are inspired in part by
[2-4]. The work is definitely the cutting-edge one, but
it is indeed the appropriate one for dealing with odor by
integrating available tools and utilities for waste
treatment that the local organization can be imitated or
modified the proposed system.

2. MICRO-ORGANISMS FOR ODOR
TREATMENT

This section briefly mentions  about biological
filtration that involves bacteria and other micro
-organisms those can convert bio-waste into less toxic
substances. A biological filter can convert toxic
ammonia from waste, excess food, decaying or dying
plant mater, and rotten meat into Nitrite, and toxic
Nitrite into Nitrate. Nitrate is relatively harmless,
however, Nitrate will also contribute to a plant growth.
Biological filtration occurs as the water passes over any
surface that the bacteria processing the waste can grow
on.

Plants can use some nitrogenous waste as fertilizer,
though they will only be able to process this as they
photosynthesize during the day. The concentration of
nitrogenous waste used by plants will be so minimal as
to make no significant difference in water quality. At
night, however, plants respire just as animals do, and
will be producing nitrogenous waste. Besides the
Nitrogen fixing group, four more kinds of bacteria are
used in this project, which are Filamentous fungi,
Photosynthetic ~ micro-organisms, Zynogumic  or
Fermented microorganisms, and Lactic acids groups.
These microorganisms are employed in the pilot study
mentioned in the next section.



3. TEST FOR THE EFFECTIVENESS OF
MICRO-ORGANISMS

In the pilot study for the effectiveness of
microorganisms, the authors put the amount of 20
kilograms of the bacteria into a KMITL pool which
seriously needs a water treatment, as can be easily seen
from Fig. 2. The proportion of bacteria to the water is a
tea spoon per 20 gallons of water. According to the
observation, the water became clear after thirty minutes
of putting the bacteria into the pool as shown in Fig. 3.
This ensures that the bacteria can be exploited to use for
automatic feeding machine for the odor annihilator.
Next section describes the design and implementation.

Fig. 2 Many dead fishes indicate the water pollutions
in a KMITL pool.

Fig. 3 More clear after the treatment.

4. DESIGN AND IMPLEMENTATION

Figure 4 shows the design for an automatic control
system for odor treatment. ~ The system composes of a
bacteria storage, water subsystem, sprinkle control
subsystem, and the support IT unit. The system
functions can be described as follows:

a. The timer is set for launching the operation
time of the system.

b. During the operation time, water level and
bacteria level are checked. If the level indicates
the OK output, the controller will tell valves to
open and the mixing process of bacteria and
water would begin.

c. After the mixing process has been done, the
sprinkle subsystem is activated, and the pumps
are also drawn the water from the storage tank
to spray the bacteria. The sprinkle unit can be
program to spray in any pattern.

d. The timer tells the system to shut down.
Note that the operating time depends on size of
the waste causing bad smell.

e. The system can be remotely monitored and
controlled via SMS by a mobile phone.

?

Bacteria SMS
Level Module
Automation
Control
System
Water Sprinkle
Level b—ﬂ Control

Fig. 4 Overall system design.

Structure  of the house for installing the odor
treatment system may design as shown in Figs. 5-8.
According to our experiment, the cleaner the house, the
better change of the human behaviors for throwaway the
garbage would be.

260 m 7.40 m.

Fig. 5 Size of house for installing the odor treatment
system.



Fig. 6 A house for installing the odor treatment system.
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Fig. 7 Odor treatment machine system.
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Fig. 8 Control panel of odor treatment machine system.

In our case the system is implemented and built as
shown in Fig. 9. The system is simple but cost effective
and is the most useful one to help keep better
environment for the community, compared to the time
before installing the system at the facility location.

Fig. 9 KMITL odor treatment system.

5. EXPERIMENTAL RESULTS

In our system, each operation time is set for 8 hours
apart to the others. In other words, the system operates
three times a day. In the experiment, bacteria to
water ratio is set to be 1 tea spoon for 20 gallon of water.
The system works well in the sense that the system is
able to eliminate the bad smell causing from the rotten
waste completely within a few minutes.

6. CONCLUDING REMARKS

The odor treatment system is designed and
implemented using a basic control engineering. The
system is simple yet effective both in cost and
performance. The system can eliminate bad smell
odor causing by rotten or infected waste within a few
minutes. The IT functions like SMS and Bluetooth
communication are implemented to monitor and control
the system remotely. ~ The ultimate goal of this work is
to transfer the technology to the local community for
every district or Tambol of Thailand.
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