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The management of water produced with oil (PW) imagor challenge for oil companie

Available online2019-04-25 due to high volume generation and chemical compyleltiis necessary to treat it in order to
minimize harmful effects to the environment throaghappropriate treatment, allowing its
palavras-chave reuse and, consequently, causing the least posséieage to the processes in which it will
Agua Produzida be used. The samples of contaminated water passedgh three adsorbents: activated
ﬁds_orgaop ) carbon (1.18 mm), beach sand (2 mm) and coconliltishatura. The objective of this article
oo Atvado is to compare the efficiency of the adsorption pescin water contaminated with oil. The
Casca de coco in hatura results showed the following efficiencies: 82%he temoval of turbidity when using the
active charcoal, 95.90% in the removal of turbidithen using the sand of the beach and
keywords 38.38% in the removal of turbidity when using tbeanut shell in natura.
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RESUMO

O gerenciamento da agua produzida com 6leo (PWh @rande desafio para as empresas
petroliferas devido & alta gerac&o de volumes epteridade quimica. E necessario trata-la
a fim de minimizar os efeitos nocivos ao ambierdg@és de um tratamento adequado,
permitindo sua reutilizagdo e, consequentementasaredo o menor dano possivel aos
processos em que sera utilizado. As amostras da &gntaminada passaram por trés
adsorventes: carvao ativado (1,18 mm), areia dégpfA mm) e casca de coco in natura. O
objetivo deste artigo é comparar a eficiéncia dogasso de adsor¢éo em aguas contaminadas
com o6leo. Os resultados mostraram as seguintei€edias: 82% na remogéo de turbidez ao
utilizar o carvéao ativo, 95,90% na remocao de tddz ao utilizar a areia da praia e 38,38%
na remogao de turbidez ao utilizar a casca de doauatura.

1. INTRODUCTION the volume of water produced can be 10 times greada the
volume of oil produced. According to Neff (2011hetamount
of water produced in the oil production activityries according
to the characteristics and age of the field, ardntiore mature
reservoirs are responsible for generating the &rgeantities of
this effluent. The water produced is generated bg-product
of the production of oil and gas during the procafsseparation
by which these fluids pass, called primary procdss
transformation into commercial products. The aklues

During the production of oil and gas is commonhe t
joint production of water, called produced wateroduction
water or process water. This fluid is composedchefwater of
the reservoir itself and the seawater injectedtimédfield, which
serves both to maintain the reservoir pressurdaimtrease the
secondary recovery of the oil, emphasizing thabature fields
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usually adopted for its destiny are the discard,itiection and
the reuse. In all cases, there is a need for spdratment in
order to meet the environmental, operational ordpetion
demands that will use it as raw material.

One of the objectives of the treatment is the reaho¥
oil, which may be present in the water under fegmulsified (or
emulsified) forms and dissolved. The search for reW
treatment processes is particularly important wheih
production has increased considerably over thesy@aeitas et
al., 2015). In the years 2001 to 2011, world oibcurction
increased by 12%, from 74.77 million barrels pey tta83.58
million barrels per day.

In Brazil, in the same period, the increase was evere
significant: it surpassed 60%, from 1.34 million2d.9 million
barrels a day (BP, 2012). Brazilian production ioren
concentrated in the states of Rio de Janeiro apdtiesSanto,
which account for approximately 74% and 15% of toel,
respectively (ANP, 2012). According to Fraser et (2009)
because of their chemical complexity, discards afdpced
water may be responsible for altering the qualitseawater,
increasing the concentration of pollutants in tree~ column
and contaminating the marine sediment, includingsirey
damage to the benthic community and its habitatiadidectly
to fish.

2. METHODS

At first, bibliographical and scientific studies eovater
produced and adsorption were carried out. Aftet, thiae
following parameters were analyzed: pH (digital piéter),
density (Shimadzu analytical balance pycnometrigctdcal
conductivity (portable conductivity meter MOD.LUCA
150MC/P) and turbidity (turbidimeter - Fast Tragkdthen, the
following adsorbent materials were selected: actiliarcoal
with a mean particle size of -1.18 mm; beach sandi2 (Praia
do Forte - Natal/RN) and coconut shéll natura (2 cm);
materials chosen because of their compositions patreleum
affinity or storage characteristics, as in the aafskeach sand.
Thus, the treatment for the removal of the efflsentthe PW
was started.

The samples of PW (real) were assigned by
PETROBRAS, RN/CE. In the case of the adsorbents, th
coconut shellin natura passed through the knife mill
(fragmented to 2 cm fibers); the active carbon juiarghased in
the Natal/RN trade and the beach sand was collettedaia do
Forte, in Natal/RN. The samples were oven drietD&t°C.

In descarteen shorgthe composition of this effluent can2.1 Experimental Procedure

lead to irreversible damages to more sensitive vmdies, soil
contamination and atmospheric emissions (IFC, 2006y
these reasons and allied to large volumes of gdoerahe
water produced is perhaps one of the most
environmental aspects of all oil exploration anadarction
activity. In order to comply with the standardstloé Conselho
Nacional

relev

The procedure was initiated with the withdrawabdb

of PW (raw water), (m/cm), density (g/mL) andbidlity
NTU). The filter paper was then placed in the daripboratory
funnel, base of the carrier, an erlenmeyer for pgoa of the

do Meio Ambiente (CONAMA 357/430) thdreated samples, shown in Figure 1. The determameount of

organization responsible for regulating Braziliawieonmental 2dsorbent was weighed using the analytical balategositing

laws, conventional methods such as gravitationphisgion,
flotation and hydrocyclones are common.

However, these methods may not demonstrate adeq

efficiency for emulsified or dissolved oil dropletsd, therefore,
other technologies are employed, emphasizing thatwater
produced has a high potential for pollution, dueitiorich

composition, especially in chemicals and dissole#da series
of treatments are necessary in order to minimizextinguish

the harmful effects of these constituents. Amorggtthatments
used, the adsorption process becomes a treatmémtgvéat
potential. Many studies have proven the efficiemdythese
adsorbents for the treatment of water and effluemtsaminated
by oil, heavy metals and other toxic substancesokAting to

Curbelo (2002) the main components of an adsorpgiiocess
are: fluid, surface (a porous solid) and the sulzstaemoved by
the surface.

According to Cavalcante (2012), the adsorption @ssc
occurs by a mass transfer where the fluid phaseaisrally
concentrated on a generally solid surface. Accardio
CONAMA (393, 2007), contaminated effluents must pbm
with the arithmetic mean concentration of 29 mg/bnthly,
with a daily value of 42 mg/L. In this sense, ie firesent work,
the adsorption method was used using different sypé
adsorbents that have chemical affinity with thergleum or
grain structure well arranged to its storage tdueata, within
the range studied, the best oil removal.

it on the filter (in which a blank test was perfaunto ensure no
chemical interference in the results, functioninglyoas a

ort of the adsorbents) and, soon after, thesumed water
volume was inserted. 30 min was standardized terobsthe
efficiency of the treatment in that time intervataat the end of
the period the treated water turbidity was measuidus
method was repeated in triplicate with the follogvimasses: 5
g, 30 g, 60 g, 90 g, 120 g and 140 g; with theehspes of
adsorbents chosen.

i
i

Figure 1: Adsorption Process
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3. RESULTS AND DISCUSSION

Initially, the raw water submitted to the adsorptiprocess
obtained the following results of physical-chemicalalyzes
(Table 1):

Table 1: Result of raw water parameters

pH Electric Turbidity Density
Conductivity in (NTU) (g/mL)
25°C (ms/cm)
7.00 8.55 35.20 1.00

After the treatment of the water with the threecallents, in
their different masses, the same parameter readiags made
in the treated water for comparison

Table 2: Results of the parameters of the water tiged by
the three adsorbents

Mass pH conductivity Turbidity = Density
a(g) Electrical (ms/cm até (NTU) (g/mL)
25°C)
Results treated water - coconut shell (2 cm)

5 7.01 18.87 35.11 1.00
30 6.89 22.80 21.69 1.00
60 7.02 29.5 23.31 0.99
90 6.99 32.9 24.61 1.00
120 6.95 26.1 24.83 1.00
140 6.99 26.1 24.83 1.00

Results treated water - coal granulometry 1.18 mm

5 7.00 8.87 24.40 0.98
30 7.22 8.80 6.33 0.99
60 7.35 9.10 21.33 0.99
90 6.99 8.89 28.86 1.00
120 6.35 8.99 30.21 1.00
140 6.99 8.90 30.62 1.00
Results treated water - beach sand (grain size 2 mm

5 7.00 13.71 26.08 0.97
30 7.30 13.40 18.76 0.98
60 7.35 14.17 21.33 1.00
90 7.38 14.59 1.44 1.01
120 7.39 17.36 5.54 1.00
140 7.26 17.00 23.944 1.01

more affinity to the alcohols, than to the hydrdmars,
presenting the worst result of removal of the polly oil. The
high turbidities of the activeharcoal (which has in its carbonic
composition chemical affinity with the petroleuntegustified
by the low surface area of the adsorbent, givermieslium
granulometry (1.18 mm), making it difficult to imget with the
contaminant oil and reducing removal efficiency.

Then, the oil removal efficiency calculations were
performed for the adsorbent materials (activatedbara
medium, beach sand and coconut shell in naturathair
different masses used: The results were obtaineodrdiog to
Table 3.

Table 3: Results of turbidity removal

Mass of  Granulate Beach Coconut

adsorbent d coal sand shell in
(9) natura

5 30.68 25.90 0.27
30 82.00 46.70 38.38
60 3940 6851 33.78
90 18.00 95.90 30.08
120 14.17 84.25 29.46
140 13.00 68.00 29.46

According to the values obtained in Table 3, it was
observed that the highest percentage of removad¥ebof the
oil occurred with the use of 90 g of sand, withire trange
studied.

Increasing the sand mass, from 90 g, there wasraate
in the removal process. In that the lowest pereggntd removal
of this adsorbent occurred in the use of 5 g ofl425.9%), as
expected from the planning. The natural charadiesi®f the
sand in storing the hydrocarbons in its pores, mide its
efficiency was confirmed.

Analyzing the values obtained in the use of thd esa
adsorbent material, it was observed its greatecepgage of
removal 82%, with the use of 30 g of the adsorldemtthe other
analyzed mass values of coal there was a decrettseriemoval
process, possibly due to the fact that the avecageused has
its surface area reduced by the size of the grétiesefficiency
would certainly increase with the use of a smabirticle size
of the active carbon. Thus, in spite of presentiggrocarbon
affinity compositional chemistry, showing the aptlg the
results of oil removal in the water, for the studyried out, were
not good with the use of medium carbon, being Kiiler in
percentage than the other adsorbents for the stodeed.

The values obtained in the adsorption processtfer t
fragmented in natura coconut shell were closeath@ther, but
still, there was a low removal of petroleum thaap®lar (about
35%), according to table 03, being the lowest resthaalue

According to Table 2, the pH of the treated watgvhen 5 g of the adsorbent was used. This can blaiegg by

remained practically constants with use of all adents; there
was increase of salinity with the use of coconalsh natura
and beach sand and the few densities were alterdeiwater
treated with the three adsorbents; the lowest teéot treated
water turbidity were observed with the use of aldeot beach

the high content of lignin and cellulose in the @wat shell in
natura (Cabral et al, 2017), favoring the produciid ethanol
than its use for the removal of hydrocarbons. Tioeeg the
beach sand showed better results of removal ofactinating
oil in the water produced from the well, in relatito the study

sand in 90 and 120 g in tistudied range. The greater turbiditylone.

of the exit was verified with the use of the codosbell in
natura, probably for its high amount of water agdih, having
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Figure 2 shows the removal efficiencies for thes¢hr
adsorbents studied, demonstrating that in the fiedses (from
5 to 60 g) there is advantage of removal for the,da relation
to the other adsorbents; the beach sand presertssirange,
secondly, removal better than the bark of cocamuttura. It is
observed that from 60 g, there is a greater effyeof oil
removal with beach sand, in all the points studtbd;average
coal, from this point, has a lower removal effidgnbeing close
to, but still below, the removal of the coconutlshrenatura and
the beach sand, which stands out as the best augddy oil
removal, in the study carried out.

4. CONCLUSIONS

Based on bibliographical, scientific and laborattasts,
the efficiency and efficacy of the sand and coadoasents
studied were tested. Although Coal presented aatisfy results
in point 2 (82%); it becomes feasible and morectiffe the use
of the Beach Sand, as besides presenting mordastbis/
values of adsorption also has a lower cost andaag access
making it more suitable for adsorbent purposesgesiindoes not
solubilize in water and presents considerableapilaval results.
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