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Abstract

Waste telecommunications printed circuit boards (STPCBs) provide a global problem that has to be
managed and prevented. Recycling has been suggested as a viable solution to this problem. Despite
this knowledge, selecting a sustainable approach is difficult due to the intricacy of STPCBs. Metal
speciation analysis and other forms of analytical testing on STPCBs helped solve this issue. To
develop effective selection algorithms that maximise selective recycling of metals while reducing
environmental impact, it is crucial to have a firm grasp of this information. Characterising STPCBs by
their structure, morphology, physiochemistry, surface, and thermal characteristics was the main goal
of this study. STPCBs have tremendous commercial potential as indicated by their metal content
measurements of 187,900 mg kgl Cu, 22,540 mg kgl Pb, 1320 mg kgl Ag, and 205 mg kgl Au,
among other base metals. Structural investigations revealed that the powder is crystalline and made
up of various functional groups and Cu, Sn, and Pb phases. The powder particles have a negative
surface in an environment with a pH higher than this value, as shown by the zeta potential
evaluation, which showed an isoelectric pH of 5.6 for the sample. In addition, a sequential extraction
process was used to determine metal speciation, revealing that the stable structure of STPCBs
necessitates a novel, severe recycling strategy. This study found that STPCBs are highly
contaminated, with a global contamination factor (GCF) value of 83.48. This garbage also underwent
leaching tests and met other ecological standards. In order to reduce the concentration of harmful
metals, the results show that STPCBs require pretreatments prior to landfilling. The waste extraction
test was the most strenuous method used to evaluate mobility. In order to pick recycling processes
with little environmental effect and maximum selective recycling of metals, this knowledge is crucial.
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1. Introduction

A whiteboard, often known as a dry erase
board, is a board with a smooth, glossy
surface and an erasable writing surface.
Whiteboards serve a similar purpose to
chalkboards in that they may be written on
with temporary marks. Whiteboards had a
meteoric surge in popularity in the middle of
the 1980s and are now standard equipment in
many offices, schools, and other institutional
settings. In the middle of the 1960s, the first
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whiteboards, also called marker boards,
became commercially available.

Concerns about allergies and other possible
health risks caused by chalk dust delayed the
widespread adoption of whiteboards in
classrooms until the late 1980s and early
1990s.

Whiteboards were initially made with a
melamine surface and were somewhat
expensive. It was supposed to be a "perfect"
substitute for a chalkboard, but in reality, it
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ghosted easily and was a pain to keep
clean.The modern world is constantly
evolving. The same holds true for India. The
rate of change in India's social and cultural
environment, especially since the economy's
liberalisation, is staggering. The many social
and economic shifts that India's development
projects have wrought are intriguing to
examine because of the country's rich variety.
Although we may make educated guesses
about the macro changes taking place in India,
we have no way of knowing how these shifts
would affect people on a personal level. The
reality, however, is that the Indian market's
demographics are very different from their
past selves. Although these shifts are tough to
quantify on a finer scale, their impact on
marketers has been substantial nonetheless.
Any good marketer knows the importance of
data, but also of regularly monitoring the
shifting trends in consumer expectations and
industry activity.

As the Indian economy has opened up, new
possibilities and difficulties have presented
themselves to marketers. Today's Indian
marketer has a dizzying array of obstacles and
possibilities in  the country's rapidly
developing economy. There is no guarantee of
stability in the ever-evolving Indian market.
There has been a moment of turmoil in the
Indian market. Liberalisation and market
liberalisation have ushered in a period of
unprecedented transformation. New Indian
and international companies are entering the
market for a variety of items as obstacles to
entry decrease. Many domestic and foreign
companies now produce consumer durables.
A significant issue has been the lack of an
easily accessible duster for use on the
whiteboards in our classrooms; the height of
certain board cleaners also affects the area of
the board that has to be cleaned. Even if there
are board cleaners available, the professor
still has to take time out of the lesson to clean
it. The requirement for a cleaner that is faster,
time-saving, and conveniently accessible led
to the development of an autonomous white
board cleaner that can clean the board in the
lowest time practical.
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In order to create a functional automatic
whiteboard cleaner, we will analyse two
current ideas. Both the automated
whiteboard cleaner with a belt and the
electric board cleaner may be found in this
category. The belt's low resilience to wear and
tear makes it more likely that it may cut if the
duster (the cleaning technique) is used
frequently. Changing the belt might be a
hassle since you may have to loosen the
complete assembly.

However, the case of the electric board
cleaner still introduces the idea of using
physical labour. The key difference is that it
requires far less effort on your part because it
is powered by electricity. By exchanging the
belts for chains, this concept aims to improve
the efficiency of an automatic whiteboard
cleaner. In order to reduce the time spent
cleaning the board, a robotic duster is being
created as part of this project. The success of
this project depends on accomplishing the
following smaller goals:

Problem of existing design and objective of
new design

Two key existing designs will be studied in
light of developing an automated whiteboard
cleaner. That is, the belt-driven automated
whiteboard cleaner and the electric board
cleaner. The frequent use of the duster (i.e.
the cleaning procedure) increases the
likelihood that the belt may cut due to its low
wear and tear resistance. It might be time
consuming to try to change the belt because
the complete components may need to be
loosened.

The situation of the electric board cleaner,
however, still brings in the concept of
employing manual effort. Since it s
electrically driven, the distinction is that less
physical exertion is required. The goal of this
project is to enhance the performance of the
automatic whiteboard cleaner by switching
out the belts for chains. The use of a
mechanised duster is proposed in this
proposal to ease the burden of periodic board
cleaning.

Powdered STPCBs: Structure and Chemical
Makeup

@ www.neuroguantology.com

206



NeuroQuantology | August 2017 | Volume 15 | Issue 3 |Page 205-209 | doi: 10.48047/nq.2017.15.3.1056
Hareesh B et al/ A Telecommunication Printed Circuit Boards: Towards an Automated White Board Cleaner

Electronic components, foils, laminated
layers, and non-metallic (resin) substrates are
the main parts of a printed circuit board.
According to their substrate, PCBs may be
broken down into two groups: FR-4 (flame
retardant, level 4) and FR-2 (flame retardant,
level 2). In contrast to the FR-2 type, which is
a phenol-containing polymer, the FR-4 type is
a high-quality epoxy resin impregnated with
glass fibres and has exceptional heat
resistance  (Mir and Dhawan, 2022).
Polycarbonate (PC), polyvinyl chloride (PVC),
and other polymers are all components of
PCB.Buyer behaviour, according to
Sampathkumar (2003)4, entails
comprehension of product or service
purchase, use, and final disposal.

Those who are responsible for analysing it, be
they consumers, marketers, intermediaries, or
regulatory bodies, should make consistent,
good faith attempts and take periodic,
proactive steps to build upon the current
body of information. The research shows that
consumers everywhere, from big cities to
small towns, want to pay a fair price for high-
quality goods and value the recommendations
of store clerks.

According to Shahid Ahmed (2003)5, food and
clothing spending elasticity is negative and
substantial, indicating that it has decreased
significantly throughout the study period.
There is a small but negative downward trend
for all non-food categories except fuel and
light. All commodity price elasticities are
estimated to be negative. A positive influence
of household size on consumption of
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necessities and a negative effect on luxuries is
confirmed by the magnitude of elasticities.
Many clients in rural areas, according to
Deepak Halan (2003)6, are day labourers.
Smaller quantities or cheaper alternatives
make sense for the rural market. Many well-
known businesses face tough competition
from the unorganised sector in the rural
marketplaces. The prices of these items are
often quite inexpensive. There are usually
low-priced alternatives accessible. Buyers in
rural areas are more willing to spend extra for
higher-quality or more elaborate goods during
the harvest.

Machine operation

The procedure discussed here is based on the
machine design (current and future work to
be done) seen in Figs. 1 and 2.

A whiteboard frame, a whiteboard duster, an
electric motor, a sprocket, a chain, a duster,
and a cover round out the apparatus. A servo-
motor will be employed, and it will operate at
a slow pace. When the toggle is engaged,
power is sent to a voltage regulator. The
speed of the motor may be regulated by
reducing the voltage supplied to it via the
variable voltage supply. The shaft is turned by
the motor, which is powered by the current.
With the aid of a keyway, this shaft turns a
sprocket. The friction between the shaft and
the sprockets is minimised thanks to the
bearings supporting the sprockets, which are
also highly greased. The duster, attached to
the roller chain, is driven by the shaft, and it
cleans the board by translating from left to
right and back again. In the process, rotational
motion is transformed into translator motion.
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Figure 1: Isometric view of automated whiteboard cleaner

Instead of using a gear system to slow down
the motor, variable speed regulators were
included into the design to avoid adding
unnecessary bulk to the machine. The duster
moves forward, thus a sensor is required to
turn off the motor when it reaches the end of
the board. The engine may be protected in
this way.

Last but not least, once finished, the
automatic duster will provide a thorough
cleaning in only a few passes. The chains
should have more tension for better cleaning,
and the machine should have rollers
positioned at the base immediately in front of
the duster to create a groove where it can
glide. Finally, the sprocket's bearings are
adjusted for optimal performance, easing the
strain on the motor.
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Conclusion

For the first time, this study analysed STPCBs
from many perspectives, offering valuable
data for future research focusing on recycling
methods. Significant levels of Cu (187,900 mg
kgl), Pb (22,540 mg kgl), Ag (1320 mg kgl),
and Au (205 mg kgl) were found in the trash.
The auto-board is driven by a 0.6 HP electric
motor that was designed to operate on a
single phase of electricity. We estimated the
number of sweeps needed to clean the chain,
the total number of chain links, and the
expected performance to establish the chain
drive parameters. When finished, the
automatic whiteboard cleaner is expected to
clean more effectively than current manual
methods. Last but not least, once finished, the
automatic duster will provide a thorough
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cleaning in only a few passes. The chains
should have more tension for better cleaning,
and the machine should have rollers
positioned at the base immediately in front of
the duster to create a groove where it can
glide. Finally, the sprocket's bearings are
adjusted for optimal performance, easing the
strain on the motor.
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