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more correct way.

The basic sanitation system in Brazil has been restructuring itself due to security and 
information technology that helps to monitor and automate water and sewage treatment 
systems, the final disposal of waste, the loss of water resources due to failures or ruptures 
of pipe among others. Added to this, the numerous software that are developed to improve 
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residues or from new technologies that aim to implement and improve the efficiency of 
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MANAGEMENT OF FLUORESCENT LAMPS: A 
CASE STUDY IN THE METROPOLITAN REGION OF 

RECIFE, PERNAMBUCO, BRAZIL

Eduardo Antonio Maia Lins
Federal Institute of Pernambuco - IFPE / 

Catholic University of Pernambuco

Marília Gabriela Jonas de Santana

Andréa Cristina Baltar Barros

Adriane Mendes Vieira Mota

Maria Clara Pestana Calsa

Adriana da Silva Baltar Maia Lins 
http://lattes.cnpq.br/9572374845102485

ABSTRACT: Several companies use fluorescent 
lamps for the comfort and economy advantages 
they have, but most do not have a management 
plan for disposing of these lamps. The objective 
of this work was to present a management plan 
for the disposal of fluorescent lamps in a call 
center company, where the 5W2H management 
tool was used. Information was searched on 
the disposal of these lamps in four companies, 
and it was necessary to conduct interviews to 
know if the procedure used for disposal would 
follow the standards of the legislation. This is 
because fluorescent lamps are classified as 
hazardous waste and cannot be disposed of as 
common waste. We also researched amounts 
charged by four organizations located in some 
cities in the state of Pernambuco, specialized in 
decontamination and environmentally appropriate 
disposal of fluorescent lamps. It was observed 

that the transportation fee charged by some of 
these organizations exerted great influence on 
the costs for referral to appropriate treatment. The 
amounts charged by these companies ranged 
from R$ 1.10 to R$ 1.80 per unit and may also 
vary according to the amount of lamps collected. 
Among the four companies surveyed, three 
charge transportation fees that vary by distance. It 
was found that the responsibility for the fulfillment 
of the reverse logistics of fluorescent lamps by 
the manufacturers of some brands of lamps is 
being fulfilled. 
KEYWORDS: Waste, Mercury, Impact, 
Management.

RESUMO: Várias empresas utilizam lâmpadas 
fluorescentes pelas vantagens de conforto e 
economia que apresentam, mas a maioria não 
possui um plano de gestão de descarte dessas 
lâmpadas. O objetivo do presente trabalho foi 
apresentar um plano de gestão para descarte 
de lâmpadas fluorescentes em uma empresa 
de call center, onde foi utilizado a ferramenta 
de gestão 5W2H. Realizou-se uma busca de 
informações sobre o descarte dessas lâmpadas 
em quatro empresas, sendo necessária para 
tal a realização de entrevistas para saber 
se o procedimento utilizado para o descarte 
seguiria os padrões da legislação. Isso porque 
as lâmpadas fluorescentes são classificadas 
como resíduos perigosos e não podem ser 
descartadas como resíduo comum. Também 
foram pesquisados valores cobrados por quatro 
organizações localizadas em algumas cidades 
do estado de Pernambuco, especializadas em 
descontaminação e descarte ambientalmente 
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adequado das lâmpadas fluorescentes. Observou-se que a taxa de transporte cobrada por 
algumas dessas organizações exerceu grande influência nos custos para o encaminhamento 
ao tratamento adequado. Os valores cobrados por essas empresas variaram entre R$ 1,10 
e R$ 1,80 por unidade podendo variar também de acordo com a quantidade de lâmpadas 
recolhidas. Dentre as quatro empresas pesquisadas, três cobram taxa de transporte que 
variam de acordo com a distância. Verificou-se que a responsabilidade sobre o cumprimento 
da logística reversa de lâmpadas fluorescentes por parte dos fabricantes de algumas marcas 
de lâmpadas está sendo cumprida.
PALAVRAS-CHAVE: Resíduos Perigoso, Mercúrio, Impacto, Gerenciamento.

INTRODUCTION
Hazardous or toxic waste, also called “toxic waste” are those that, when disposed of 

incorrectly, will cause damage to the environment and living beings in the long term, because 
their toxins can be released into air, land, and water (MOTA et al, 2011). Such waste usually 
comes from industries or commerce, but can be residential, agricultural, military, radioactive 
sources of hospitals, dry cleaners and laundries.

Since the Industrial Revolution, hazardous waste began to have significance, when 
urbanization increased, due to the population that used to live in the rural area and migrated 
to the cities, in search of job opportunities, intensifying the generation of more waste 
(BALBIM, KRAUSE & LINKE, 2016). Among hazardous wastes, mercury appears as a major 
polluter of the environment, especially if it comes from fluorescent lamps, which represent 
a significant domestic, commercial and industrial economy, being widely used, without the 
correct disposal. The fluorescent lamp, when broken, releases the mercury contained inside 
in the form of vapor that can be inhaled and absorbed in the body, triggering problems to the 
health of those who handle it or can accumulate in the environment, causing contamination 
(MORAIS, 2013). 

The management of this residue is fundamental for the correct disposal and protection 
of the environment and the health of living beings. Thus, the process of decontamination 
of fluorescent lamps of the companies is important, because when the mercury is removed 
from these lamps, the other components present become recyclable and can be transformed 
into new materials (MORAES, 2015).

Because it is a hazardous waste, which is often disposed of incorrectly by companies, 
it was seen the need to research the disposal method that some call center companies use 
for their fluorescent lamps, as well as the cost that this requires. 

Studying the disposal management that a specific company was observed that it 
had no knowledge about the danger of fluorescent lamps that were disposed of improperly. 
With this, there was a need to create action plans to try to get the resolution of this issue. 
Creating a management plan for fluorescent lamps used in a call center company to reduce 
environmental impact due to incorrect disposal was the goal of this work.
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METHODOLOGY
The call center company here called W was defined as a place of study, located in a 

building on Avenida Conde da Boa vista nº 150, Recife, Pernambuco, Brazil. The company’s 
building has 12 floors, 11 of them use and responsibility of the company’s infrastructure, 
artificial lighting is used in all work shifts using only fluorescent lamps. 

Data collection occurred in a period of 1 year, and the number of lamps in each 
sector was verified, as well as the frequency of exchanges, depending on the failures 
presented in the jobs. A questionnaire was conducted with four other call center companies 
to collect information on the procedure for disposing of fluorescent lamps that use and to 
be able to compare with the procedure of the company W. A study was conducted by four 
companies that work with decontamination and recycling of fluorescent lamps in the state of 
Pernambuco and a budget was made on the number of lamps existing in the company W. 

The brands of the lamps, the quantity of faulty lamps in each sector, as well as the 
shape and location that were stored and/or discarded were analyzed. It was also analyzed 
about the knowledge that the company had about the management of these lamps. It 
was analyzed that the management of the company’s fluorescent lamps, compared with 
the literature, contained in the current legislations to verify if they were being disposed of 
correctly.

RESULTS AND DISCUSSION

•	 Survey of existing lamps in the company, useful life, and exchange frequency

The lamps on the operating and administration floors (2,400 units) and the mark of 
each of them were quantified. The life of the lamps is more than 6,000 h according to the 
Brazilian Lighting Association (approximately eight months to a year) and their exchange 
rate is performed only when there are defects, which can take three to six months to 
accumulate 300 burned lamps. 

•	 Disposal of fluorescent lamps from other call center companies

An e-mail questionnaire was sent to four call center companies (A, B, C and D), 
obtaining a response from only two companies, here called A and B, due to the confidentiality 
requested. Company A, located about Santo Amaro - Recife – Pernambuco - Brazil, has 
5,342 m² and only one call center operation, where about 1,700 fluorescent tubular lamps 
are used for lighting. The exchange frequency is performed immediately when they are 
defective. The disposal of the lamps was carried out by companies responsible for this type 
of service in the state of Pernambuco. According to the company’s technical responsible, 
tubular fluorescent lamps (LFT), after the removal of the operation by responsible team, are 
taken and packed in wooden crate containing a maximum of 300 units, are taken by the 
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responsible companies. The period to obtain the quantity to fill the crate varies between four 
and six months. 

Company B, located on Av. Dr. Júlio Maranhão – Jaboatão dos Guararapes - PE, 
has a total area of 36,477 m² and built area of 21,587 m² and only 1 floor of service where 
about 6,000 fluorescent tubular lamps are 46 used for lighting the environment between the 
Phillips and Osram brands. The exchange frequency is performed immediately when they 
are defective. The disposal of Fluorescent Lamps is carried out by a company responsible 
for this type of service in the state of Pernambuco. According to responsible, the burned 
lamps are removed and stored in an appropriate place provided by the company responsible 
for collection, transport, and treatment, where soon after, they are transported in special 
vehicles to the waste treatment center where they undergo specific treatment. 

•	 Budget of Companies that work with decontamination and recycle fluorescent 
lamps

The recycling company 1, located at Av. Dr. Júlio Maranhão – Jaboatão dos 
Guararapes - PE, has a total area of 36,477 m² and built area of 21,587 m² and only 1 floor 
of service where about 6,000 LFT are used for the lighting of the environment between the 
Brands Phillips and Osram. The exchange frequency is performed immediately when they 
are defective. The disposal of Fluorescent Lamps is carried out by the company responsible 
for this type of service. The burned lamps are removed and stored in an appropriate place 
provided by the company responsible for the collection, transport, and treatment where they 
are transported in special vehicles to the waste treatment center under specific treatment.

The Recycling Company 2, located in Paulista, Pernambuco, Brazil, has been 
operating for more than two years in the market of decontamination of fluorescent lamps, 
from the collection of industrial waste to the final disposal, through the adequacy of 
materials, physical treatments, chemicals and others. The budget for the decontamination 
of LF, considering the amount of 300 defective lamps generated every six months by W was 
R$ 540.00. The company does not require minimum amount of LF to perform the collection 
in the contracting company, but charges a transportation fee of R $ 250.00 off the cost per 
unit of LF collected, which is R $ 1.60 per whole LF and R $ 0.50 per Kg when broken. The 
treatment is done through special machines for service and supporting up to 600 LF units.

Considering the amount of 300 defective lamps generated every six months by W, 
the budget would be R$ 730.00 cost already added to the transportation fee. Comparing the 
budget of the two companies it was perceived that despite the price charged by Recycling 
Company 1, per lamp unit is R $ 0.20 less than recycling company 2 and the price of Kg is R 
$ 4.50 cheaper too, since Recycling Company 2 has a lower cost than Recycling Company 
1, since there is a charge of R$ 250.00 to transport the lamps.

The use of fluorescent lamps in homes, industries, shopping centers is highly 
advantageous in economic terms. From an environmental point of view, due to irregular 
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disposal, these lamps offer a great risk of impact to the environment due to the mercury 
contained inside. So what to do with used fluorescent lamps? How and why should they 
have special treatment at the time of disposal? Rabbit et al.  (2012) showed that fluorescent 
lamps have to have special management because of the mercury contained inside, and 
cannot be treated as common waste. According to Brasil et al.  (2011), Law 14.236/10 
(PERNAMBUCO, 2010) underscores this statement, which states that it is forbidden to 
dispose of fluorescent lamps in an inappropriate place. Therefore, business managers 
should note that these issues are of paramount importance when it comes to the health of 
the environment and, consequently, of human beings as well.  

•	 5W 2H Tool Action Plans

In the company W, according to the quantity of burned lamps to be discarded and 
due to logistics, four actions were created, using the tool 5W2H. In Action 01, information 
was sent by e-mail to the company’s management and the problem of storage/disposal of 
burned LF was presented (Table 1). 

Tool Steps Details

5th W

 What, what? 
(what?)

Introduce the problem of improper storage and 
disposal of Fluorescent Lamps

 Why is it? (why?)

To generate science among all managers about 
the risk of contamination by unprotected storage of 

fluorescent lamps in the warehouse and also the risk of 
environmental contamination by improper disposal.

Where, where is it? 
(where?)

Company W - Recife Branch II

 Who, who? (who?) Marilia Santana

When? (when?) 24/02/2021

2:00 p.m.
 How is it? (how?)

Send an email to all managers with environmentally 
legal information about storage and proper disposal 

of Fluorescent Lamps alerting the risks that their 
improper disposal may pose to the environment and 

people.

How much? (cost) N/A

Table 1 - Action 01 - Pass information to managers to present storage and disposal problems of 
fluorescent lamps.

Source: The Authors (2022).

The use of fluorescent lamps in homes, industries, shopping centers is highly 
advantageous in economic terms. From an environmental point of view, due to irregular 
disposal, these lamps offer a high risk of impact to the environment due to the mercury 
contained. So what to do with used fluorescent lamps? How and why should they have 
special treatment at the time of disposal?  
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Rabbit et al.  (2012) showed that fluorescent lamps have to have special management 
because of the mercury contained inside, and cannot be treated as common waste. Article 
57 of Decree No. 23,941 underpins this statement, which states that it is forbidden to 
dispose of fluorescent lamps in an inappropriate place. Therefore, business managers 
should note that these issues are of paramount importance when it comes to the health of 
the environment and, consequently, of human beings as well. In action 02, budgets of some 
companies providing services around treatment and destination of LF in Pernambuco were 
presented (Table 2). 

Tool Steps Details

5th W

What, what? (what?)
Present budget of companies providing services around 

treatment and destination of LF.

Why is it? (why?)
For management to analyze all budgets and service 

proposals to do so, hire what seems best
to the reality of the company.

Where, where is it? 
(where?)

Company W - Recife Branch II

Who, who? (who?) Marilia Santana

When? (when?) 14/03/2021

2:00 p.m.
  How is it? (how?)

Send to management via e-mail proposals of budgets of 
companies that provide treatment service and destination 

of LF.

How much? (cost) N/A

Table 2 - Action 02 - Sending budgets of companies providing services.

Source: The Authors (2022).

In the W company after any proposal that requires money is opened a Purchase 
Request, where it is analyzed by the company’s headquarters and passes 55 per approval 
process, which can take from 1 to 3 months depending on the urgency and relevance of the 
purchase. In action 03 it was suggested creation or purchase of boxes to pack the burned 
lamps while not taken to the destination (Table 3). 
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Tool Steps Details

5th W

   What, what? 
(what?)

Create space to pack burned lamps.

  Why is it? (why?)
The lamps are packed standing without any protection 
against breaking amid the other objects in a tight tank

Where, where is it? 
(where?)

Infrastructure depot

 Who, who? (who?) Infrastructure employees

 When? (when?) 01/04/2021 to 29/04/2021

2:00 p.m.
How is it? (how?)

Store burned lamps in their own packaging and 
condition them in cardboard box or drum to temporarily 

store them.
How much? (cost) N/A

Table 3 - Action 03 - Suggestion to create space to pack burned lamps.

Source: The Authors (2021).

Because they store fluorescent lamps in an inappropriate place and without any 
protection (Figure 2), it was also suggested the purchase of boxes manufactured especially 
for the packaging of burned tubular fluorescent lamps. Budget research was conducted 
between two companies (Table 4). Apliquim (2016), also suggests that the storage of 
lamps is preferably carried out in the original packaging in cardboard boxes and can be 
accommodated in suitable containers. Just as Zavariz & Glina (1993) said that lamps should 
be stored in their original boxes and placed in sturdy containers to prevent their breakage.

Enterprise Box details

Number of boxes 
needed to store burned 

300 LF
of the company W

Value per 
box

Total value

Marzuky - 
goes in the 

box

Cardboard box with 
capacity to pack 80

1.20 lamps
(Figure 3)

4 boxes R$ 49,50 R$ 198,00

Mecca smart 
collection

Container capable 
of storing 150 lamps 

(Figure 4) 2 containers R$ 942,00 R$ 1,884.00

Table 4 - Budget of fluorescent lamp packaging boxes companies.

Source: Marzuky (2021).
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Figure 2. Fluorescent lamps packed in an inappropriate place.

Source: The Authors (2022).

Note a difference of R$ 1,686.00 in value between the boxes of the two companies. 
This difference is because the box of the company Marzuky is made of cardboard and the 
Mecca is of more resistant material and has activated carbon filter that retains fumes of 
mercury vapor, in case the lamps break. There are also dotters that prevent shock between 
the lamps, lock, and footrest to be transported by forklifts. 

It was suggested that the company W invest in the purchase of the container box of 
Mecca Coleta, as it is a more developed equipment for the task of safely storing fluorescent 
lamps. 

Frame 4’s action plan for the disposal of the company’s fluorescent lamps was 
suggested. With the hiring of a company specialized in the disposal of hazardous waste that 
presents a viable budget. The infrastructure sector being responsible for the operational part 
of withdrawal, storage and contact with the company contracted for the treatment service 
and final destination environmentally appropriate for fluorescent lamps.

Tool Steps Details

5th W

What, what? (what?) Perform treatment and final disposal of burned lamps

Why is it? (why?) Avoid contamination in the environment by chemical 
components of lamps.

Where, where is it? 
(where?)

Lf treatment center and final destination

Who, who? (who?) specialized company contracted for the service

When? (when?) Semiannually

2:00 p.m.

How is it? (how?)
After a period (3 to 6 months) of storage of lf in a safe 

place they will be transported by company contracted for 
treatment and final destination.

How much? (cost) R$ 540.00 per semester

Table 4 - Action 04 - Dispose of Fluorescent Lamps correctly.

Source: The Authors (2022).
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The four budgeted companies do the same work of decontamination and recycling 
of fluorescent lamps. By the processes of crushing and recovery of mercury using the heat 
treatment mostly. Besides being a legal determination, the correct disposal of fluorescent 
lamps is a citizen attitude, which aims at environmental well-being and promotes the 
economy of natural resources, besides avoiding contamination, since it is hazardous waste.

Most of the time, the incorrect disposal of this type of waste occurs because people 
are unaware of the damage they can cause not only to the environment, but also to 
themselves. It would be interesting to create campaigns where this information was passed, 
not only for companies but also for ordinary people who also use fluorescent lamps in their 
homes and most often dispose of them in ordinary waste.

FINAL CONSIDERATIONS

•	 Some call center companies that were researched for this work still do not know 
what to do with their defective fluorescent lamps, and end up performing the 
disposal improperly, due to the lack of information and supervision of the res-
ponsible agencies.

•	 In relation to the manufacturers of phillips and osram fluorescent lamps, used in 
the company W, it was observed that they do not comply with the sector agree-
ment, which prevents reverse logistics from being made, proving that they are 
not taking responsibility for their waste.

•	 The companies that work with treatment service and destination of fluorescent 
lamps were able to perform such service, but do not have enough structure to 
cover the entire State.
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