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Overview Decision Files Messages

Reviewer 1

Reviewer 2

Zip File

CJCHE_2018_233 | Research Paper

Liquid Phase Equilibrium of Phenol Extraction from Bio-oil Produced by Biomass Pyrolysis using Thermodynamic Models 
dewi selvia fardhyanti | E1 2nd floor building of faculty of engineering, kampus Sekaran, Indonesia.

Status: Under Revision (1 days) | Submitted: 22/Feb/2018 - Revision due date: 08/Jun/2018

In this study, the author used the liquid-liquid extraction method to separate the phenol compounds from coconut shell pyrolysis bio-oils. The
results show that the correlation between experimental data and calculations shows that the UNIFAC equilibrium model can be used to predict
the liquid-liquid equilibrium in the phenol extraction process of the coconut shell pyrolysis bio-oil. While the NRTL equilibrium model can be used
to predict liquid-liquid equilibrium in the extraction process of phenol from bio-oil pyrolysis of coffee shells. Generally, this study presents some
important data on the development of liquid-liquid equilibrium in the extraction process towards pyrolysis bio-oil. This paper fits into the scope of
liquid-liquid equilibrium in the extraction process. However, before that, the following minor points should be carefully responded and revised.

Specific comments:

1. Abstract

“34% phenol”

“The content of phenol compounds in corrosive bio-oils still quite high, the use of this bio-oil directly will cause various difficulties in the
combustion system due to high viscosity”

Please give the full name for “UNIFAC equilibrium” and “NRTL equilibrium”

2.  Introduction

Paragraph 1 Please add the related contents and references in this paragraph

3. 2.2 Equilibrium Procedure

“For the first stage, the aqua was used as a polar solvent, and chloroform as a non-polar solvent.” may be better

What is “aquadest”? Error

“was conduct”should be “was conducted”

4. Please revise the x-coordinate and y-coordinate &#xff08;Figure 7-11&#xff09;, and obtain the correct format

5. You mentioned“Gas Chromatography-Mass Spectrometry (GC-MS) analysis used to determine total content of phenol in coconut shell bio-
oil.”Please add the detection details.

1. According to the meaning of context, “In Indonesia, in addition to the shell, one of the available biomass resources is coconut shell.” should
be replaced by “In Indonesia, in addition to the coffee shell, one of the available biomass resources is coconut shell.” in the introduction.

2. In the section 2.2, why was the extraction conducted with ice-bath method at 4-5 ℃? Is this operating temperature suitable for industrial
applications?

3. In the section 3.1, “The results of GC-MS bio-oil analysis of coconut shell pyrolysis results can be seen in Figures 2 and 3.” should be
rewritten to understand better.

4. There were some mistakes in writing. Such as :

In Table 3 and Table 4, “Procentage” should be replaced by “Percentage”.

In the section 3.2, “temperatur” should be rewritten as “temperature”.

5. In the section 3.1, there were two sentences,  “It shows that coconut shell bio-oil contained total phenol for 40.01%.” and “The total phenolic
compounds contained in bio-oil is 47.03% (coconut shell).” . The percentages of total phenolic compounds pointed out in these sentences
should be consistent.

6. In general, the speed of stirring has no effect on liquid-liquid equilibrium. The speed of stirring has a significant effect on the composition of
liquid-liquid equilibrium from the Table 5 and Table 6. Why?

7. The data were too few to describe the liquid-liquid equilibrium well. Enough datas are required.

8. In the section 3.3, “This is shown by the value of SSE (Sum of the Square of the Error) approaching the value of 0.” This expression is
inappropriate because the errors between calculated values and experimental data are not small from Fig.3 to Fig.15.

9. In the conclusion, the author pointed out that the UNIFAC modeling provides a good correlation to liquid-liquid equilibrium data under
conditions of temperature of 323 K. Then, can the UNIFAC model be used to describe the liquid-liquid equilibrium under other temperatures?
There is the same problem for the NRTL equation.
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Abstract

Utilization of biomass as a new and renewable energy source is being actively conducted by various parties. One of the technology for utilizing or converting
biomass as an energy source is pyrolysis, to convert biomass into a more valuable product which is bio-oil. Bio-oil is a condensed liquid from vapors phase of
biomass pyrolysis such as coconut shells and coffee shells. Biomass composition consisting of hemicellulose, cellulose, and lignin will oxidize to phenol which
is the main content in bio-oil. The totalic phenolic compounds contained in bio-oil is 47.03% (coconut shell) and 45% (coffee shell). The content of phenol
compounds in corrosive bio-oils still quite high, the use of this bio-oil directly will cause various difficulties in the combustion system due to high viscosity, low
calorific value, corrosive, and unstable. Phenol compounds have some benefits as one of the compound for floor cleaner and disinfectant which contained in
bio-oil.

The correlation between experimental data and calculations shows that the UNIQUAC Functional-group Activity Coefficients (UNIFAC) equilibrium model can
be used to predict the liquid–liquid equilibrium in the phenol extraction process of the coconut shell pyrolysis bio-oil. While the Non Random Two Liquid
(NRTL) equilibrium model can be used to predict liquid–liquid equilibrium in the extraction process of phenol from bio-oil pyrolysis of coffee shells.
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