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RESUMO

Neste trabalho é proposta uma metodologia de extragdo de cloretos em
petroleos °API de 13 a 36 e teor de cloretos na faixa de 2 a 1070 mg kg’
expresso em NaCl, utilizando a tecnologia de ultrassom (US) com uso de
solventes organicos. Adicionalmente, apds a otimizagdo da metodologia de
extracdo com solvente, foi avaliada a eficiéncia de extracdo sem adicao de
solventes. Fatores relevantes a homogeneizagao da amostra, solubilidade dos
solventes, desempenho dos desemulsificantes, teste de recuperagdo em
amostra fortificada com agua de formacao e determinagao da concentragao de
cloretos nas amostras de petroleos foram investigados com o objetivo de
desenvolver um procedimento robusto. Os resultados obtidos nos testes de
recuperacao por US para Oleos intermediarios e pesados apresentaram
eficiéncia acima de 97% de extracdo de cloretos, sendo mais eficiente
comparado ao método ASTM D6470 modificado que apresentou eficiéncia de
extragao de 90%. A primeira etapa deste trabalho consistiu em determinar as
condi¢cdes de maxima extracido de cloretos na amostra de petroleo pesado com
°APIl 16. Para isto, foi elaborado um planejamento fatorial evidenciando os
fatores que influenciam na extragcado de cloretos das amostras, como tempo e
temperatura de aquecimento. Depois de estabelecidas estas condi¢cdes, duas
metodologias foram avaliadas: extracdo de sais com uso de solventes (agua
deionizada, xileno, acetona e alcool isopropilico) e sem uso de solventes (agua
deionizada e desemulsificante comercial). O tempo de maximo de extragéo
sem provocar formacao de emulsido estavel foi de 1 min na temperatura de 80
(£ 5) °C em uma unica etapa de extracdo. Amostras com elevados teores de
cloretos e diferentes °API foi necessario proceder trés etapas de extragdao com
intervalos de 1 min cada. Para validagdo da metodologia, foram selecionadas
23 amostras (programa interlaboratorial CENPES) de petroleos dessalgados no
refino, com °APl em torno de 29 e com teor de agua menor que 0,5% (v/v),
onde foram avaliados diferentes métodos de extracdo de cloretos: ASTM
D6470 otimizado (UFES), US (UFES), ASTM D6470 (CENPES) e Micro-ondas
(UFSM). As técnicas de quantificacdo utilizadas foram a titulagcéo
potenciométrica e cromatografia de ions. A técnica potenciométrica mostrou-se
mais eficiente quando aplicadas a amostras com limite de deteccdo maior que
5 mg kg' NaCl (em relagdo a amostra). Os resultados do interlaboratorial
demonstraram que, o método de extragdo de cloretos por US (com e sem uso
de solvente) apresentou maior eficiéncia comparando-se aos métodos ASTM
D6470 (CENPES) e ASTM D6470 modificado UFES.

Palavras-chave: Ultrassom; Extracd’o de Cloretos; Petréleo; Preparacédo de
Amostras.



ABSTRACT

This paper proposes a methodology for extraction of chlorides in oils of 13-36
°API| and chloride content of NaCl in the range from 2 to 1070 mg kg '
expressed in NaCl, using the technology of ultrasound (US) with the use of
organic solvents. Additionally, after optimization of solvent extraction
methodology, it was evaluated the extraction efficiency without adding solvents.
Relevant factors to the homogenization of the samples, solubility of solvents,
performance of demulsifiers, recovery test in a sample fortified with formation
water and determination of the concentration of chlorides in crude oil samples
were investigated with the goal of developing a robust procedure.
The results in recovery tests by US for intermediate and heavy oils showed
efficiency above 97% for extraction of chlorides, being more efficient if
compared to ASTM D6470 method that was modified with an extraction
efficiency of around 90%. The first stage of this work was to determine the
conditions for maximum extraction of chlorides in the sample of heavy oil with
16 °API. For this,| t was designed a factorial design highlighting the factors that
influence the extraction of chlorides of the samples, such as time and
temperature of heating.

Once established the conditions, two methodologies were evaluated: extracting
salt with the use of solvents (deionized, water, xylene, acetone and isopropyl
alcohol) and without the use of solvents (deionized water and commercial
demulsifier). The maximum time of extraction without causing formation of
stable emulsion with and without solvent was 1 min of ultrasound exposure at a
temperature of 80 (+ 5) °C in a single extraction step. However, it was found
that for some samples with different degrees API and high contents of chloride,
subjected to US extraction system (with and without solvent),it was necessary
to make three extraction stages (at intervals of 1 min each).To validate the
methodology, it was selected 23 samples (interlaboratory program CENPES) of
desalted petroleum refining , with °API around 29 and water content less than
0.5%(v/v), where it was evaluated in different extraction methods of chlorides:
ASTM D6470 optimized (UFES), US (UFES) , ASTM D6470 (CENPES) and
Microwave (UFSM). The quantification techniques used were potentiometric
titration and ion chromatography. The potentiometric technique was more
effective when applied to samples with a detection limit greater than 5 mg kg
'NaCl (about the sample). The results of the interlaboratory program evaluated
by CENPES showed that the US method (with and without solvent ) showed
higher extraction efficiency of chlorides if compared to methods ASTM D6470
(CENPES) and ASTM D6470optimized (UFES).According to CENPES
assessment, techniques for extracting salt assisted by US are indicated for oll
refining loads.

Keyword: Ultrasound;Extraction of Chlorides; Oils; Preparing Samples.
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