Reply to Reviewer #1

This manuscript discusses about the removal of impurities (possibly e.g. particulates, debris from frying process, dissolved solids, etc.) from waste cooking oil by using hollow fiber membrane composed of hydrophobic polypropylene under the ultrafiltration mode. Several of operation conditions have been investigated (e.g. transmembrane pressure and temperature) to comprehend their effect to the key performances of the filtration of waste cooking oil, i.e. flux (quantity parameter) and water removal (quality parameter). However, the experiments and the manuscript writing must be heavily revised before accepted for publication in JETS. The issues are as follows. 

Comment 1: The title must be written in specific manner in order to express the novelty of the paper. It is suggested to revise it as: “Investigation of operation conditions for impurities removal of waste cooking oil using hydrophobic polypropylene hollow fiber membranes”

Reply: We thank to the reviewer for his/her helpful comment. We have revised the title of this manuscript to “Investigation of Operation Conditions for Impurities Removal of Waste Cooking Oil Using Hydrophobic Polypropylene Hollow Fiber Membranes”.

Comment 2: There are several words that are not properly separated by using space, but it might be the error of using different type/version of word processing software, so please check line 14, 31, 35, 36, 37, 38, 52, 56, 58, 63, 75, 83, 88, 96, 99, 101, 115, 125, 129, 158, 162, 174, 177, 178, 180, 181, 190, 191.

Reply: We thank to the reviewer for his/her helpful comment. We found that the words which are not properly separated might be the error of different version of processing software. We have revised those words spaces.

Comment 3: Revise line 38-41 as follows: Waste cooking oil has higher viscosity than that of the fresh one due to heat-driven polymerization during the cooking process [6]. Combined with particulate impurities formed from the solids from the cooked or fried foods, the waste cooking oil exhibits higher turbidity and darker color than the fresh cooking oil. Cooking, especially frying, produces complex reaction products that contribute significantly to the change of color. Melanoidines are identified as one of the major responsible component. 

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences as highlight in the manuscript line 41-47.

Comment 4: Line 41, not a question that is compulsory to be answered, but how about the effect or role of polyacrylamide?

Reply: We thank to the reviewer for his/her helpful comment. We have no data or information about it. 

Commere 5: Revise line 43, as follows: …and extending the life cycle of the cooking oil leading to…

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences as highlight in the manuscript line 49-50.

Comment 6: After line 65: Please write about the disadvantage of the extraction process, especially the supercritical fluid extraction process. Utilize these issues and direct/lead them to raise the importance on using membrane technology for treating waste cooking oil. The poorly connected and scattered ideas lead to a weak storytelling which deteriorates the quality of a manuscript. 

Reply: We thank to the reviewer for his/her helpful comment. We have mentioned about the disadvantage of the extraction process, especially the supercritical fluid extraction process as highlight in the revised version.

Comment 7: Line 73: …On the other hand, the nonpolar compounds…

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentence.

Comment 8: Please write this sentence in line 75. Commonly, there are several modes of filtration membranes, namely microfiltration (MF), nanofiltration (NF), and ultrafiltration (UF) (Mulder, 1992). The properties of these filtration types are shown in the Table XX (Mulder, 1992).

Table XX. Typical properties of MF, NF, and UF membranes (Mulder, 1992).
	Filtration types
	Pore size (micron)
	Typical flux (L m-2 h-1, or L m-2 h-1 bar-1, please choose accordingly)
	Operating pressure (either bar, MPa, atm, please choose accordingly)

	MF
	
	
	

	NF
	
	
	

	UF
	
	
	



Please cite:
Mulder, Marcel. (1992). Basic Principles of Membrane Technology. Netherlands: Kluwer Academic Publishers.
Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences and added typical properties of the membrane used in MF, UF, NF, and RO in the same paragraph. 

Comment 9: Line 82: … higher flux than nanofiltration or dense membranes…. 

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentence.

Comment 10: Line 83: … performance of polypropylene (PP) UF hollow fiber membranes for…

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences as highlight in the manuscript line 95.

Comment 11: Line 86-147: Where is the list of material, where did they were obtained, what is the purity, etc.?

Reply: We thank to the reviewer for his/her helpful comment. The materials used in this work were stated in 2. Materials and Methods section. The revised parts are highlighted. 

Comment 12: Line 129-133, in order to obtain a better comprehension on the hydrophicility, hydrophobicity, oleophilicity, oleophobicity, it is suggested to provides more data on: 
· Advancing water contact angle
· Receding water contact angle
· Advancing oil contact angle
· Receding oil contact angle
Suggested references on the hydrophilicity and hydrophobicity of polypropylene membranes, procedures on how to measure and quantify the water contact angle and oil contact angle, etc., as follows:
· [bookmark: _ENREF_1]Mangindaan, Dave, Kuo, Chang-Cheng, Lin, Shi-Yow, & Wang, Meng-Jiy. (2012). The diffusion-reaction model on the wettability gradient created by SF6 plasma. Plasma Process. Polym., 9, 808-819. 
· [bookmark: _ENREF_2]Mangindaan, Dave, Kuo, Wei-Hsuan, Wang, Yi-Lin, & Wang, Meng-Jiy. (2010). Experimental and numerical modeling of the controllable wettability gradient on poly(propylene) created by SF6 plasma. Plasma Process. Polym., 7, 754-765.  

Reply: We thank to the reviewer for his/her helpful comment. The information about hydrophobicity and oleophilicity of polypropylene membrane were stated in the sentences as highlight in line 102-104. The method of contact angle measurement was briefed in the line 167-170.

Comment 13: Line 88: Please write “Table 1”, and not “TABLE 1”. 

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences as highlight in the manuscript line 101.

Comment 14: Line 87: what is the time of the aforementioned frying chicken process? Moreover, could you please write the temperature of oil while frying the chicken? 

Reply: We thank to the reviewer for his/her helpful comment. The time of frying in this sentences means the usage cycles of cooking oil from frying the chicken meat. We have revised the sentences as highlighted in the manuscript line 99-100.

Comment 15: Line 89-90: Any information regarding the typical molecular weight or molecular number of the polypropylene? Maybe in the order of 100000 Da, or 10000 Da, or?

Reply: We thank to the reviewer for his/her helpful comment. The PP membrane used in this work has a pore size of 40-50 nm. We have added this information in the section 2 (line 102).

Comment 16: Table 1: How to obtain the parameters FFA and insoluble solids? What are the procedures? Any reference(s)? Please complete it!

Reply: We thank to the reviewer for his/her helpful comment. We have added a brief explanation about the procedures (line 139-153).

Comment 17: Line 106: Please write a brief but concise description for the procedure AOAC Ca 20-25! 

Reply: We thank to the reviewer for his/her helpful comment. AOCS Ca 2c-25 standard has been explained briefly in the following sentence.  

Comment 18: Line 113: What do you mean with “after being constant”? Do you mean “after being filtrated”?

Reply: We thank to the reviewer for his/her helpful comment. The phrase “after being constant” in the sentence means the mass of oil after dehydrated and reach a constant value (g). We have revised the sentences (line 125-126).

Comment 19: Line 123: the filtration of the waste cooking oil was executed from the lumen side (inner pore of the hollow fiber) to the outer side of the membrane? Or the exact opposite? (from outer side to the lumen side).

Reply: We thank to the reviewer for his/her helpful comment. The experiment was conducted by flowing the oil from the outer side to minimize the blocking of the lumen inlet as impurities presence in WCO. We added have the information in section 2 (107-108).

Comment 20: Line 125: What is the reason of using 430-480 nm range? Please provide the reason and completed with literature(s).

Reply: We thank to the reviewer for his/her helpful comment. We have added the reason of using those wavelengths (line 154-159).

Comment 21: Line 134-147: Where is the result of surface energy measurement? If there is no result regarding the surface energy, then please delete all line 134-147! In order to obtain the surface energy, you need at least two liquids with known surface energy, such as water (72 dyne cm-1, or 72 mN m-1) to obtain the water contact angle, and perhaps diidiomethane (50.8 mN m-1). Their polar and dispersive energy must be known as well! Throughout the manuscript, there is no discussion at all regarding this critical issue, and therefore delete the line 134-147 that are of no use! 

Reply: We thank to the reviewer for his/her helpful comment. This manuscript has been revised in order to improve its content. The paragraph table 3 was removed, unfortunately it still mentioned in the text. We thank to your correction.

Comment 22: Line 201-202: …as determined by the Indonesian National Standards (SNI) [37]. In contrast, the increasing temperature.

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences (line 202).

Comment 23: How do you quantify the water contact angle and oil contact angle? The procedure is not shown in the Section 2. Materials and Methods. Please complete it!

Reply: We thank to the reviewer for his/her helpful comment. We have inserted the sentences as highlight in the manuscript line 168-170.

Comment 24: Line 235: …become slightly more hydrophobic…

Reply: We thank to the reviewer for the advice. We have inserted the sentences as highlight in the manuscript line 257-258.

Comment 25: Line 235: the phenomenon of the membrane became slightly more hydrophobic is highly likely due to the presence of the residues of the cooking oil that are still place on top of the membrane. 

Reply: We thank to the reviewer for the advice. We have inserted the sentences as highlight in the manuscript line 258-260.

Comment 26: Line 241-243: Where is Table 3? Where is the surface energy? Where is the measurement result???

Reply: This manuscript has been revised in order to improve its content. The table 3 was removed, unfortunately it still mentioned in the text. We thank to your correction.

Comment 27: Line 244-245: It is a very contradicting statement on saying that in Figure 6 the membranes is getting more permeable (increased flux or increased quantity) while obtaining improvement of the water rejection (increased quality parameter). The results in Figure 3 and Figure 4 clearly show the SWELLING phenomena. PP (without any chemical modifications or surface modifications) and oil are made of hydrocarbons, i.e. nonpolar component. Therefore, as “like dissolves like”, the nonpolar oil SWELLS up the nonpolar PP membrane, interacting with each other, resulting in the expansion of the pores of the PP membranes, permitting more materials to pass through the membrane (i.e. increased flux), but also letting some undesired impurities to also permeates through the SWELLED membrane. 
Please discuss this matter, add more discussion, and absolutely please add more references. 

Reply: We thank to the reviewer for his/her helpful comment. We have added the explanation in section Results and Discussion (line 268-275).

Comment 28: Figure 6, it is not providing the same quality of Figure 4 and 5, as the water removal performance is missing. Add it!

[bookmark: _GoBack]Reply: We thank to the reviewer for his/her helpful comment. The increasing membrane hydrophobicity and oleophilicity is expected to improve membrane performance, in terms of flux/permeability and water removal. Unfortunately, we have no proof or data about it. 

Comment 29: Table 2: Make the unit of operation pressure to be uniform with that of references #7, #16, and #38, that is using the unit “MPa”.

Reply: We thank to the reviewer for his/her helpful comment. We have revised the unit of operating pressure stated in the table. 

Comment 30: Line 262-263: Delete the dubious sentence.

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences in the conclusion paragraph.

Comment 31: Nomenclature: Delete the unnecessary abbreviations of HDTMS, HFIP, HMDSO, PES, RF, TPC, as they are not used at all in this manuscript!

Reply: We thank to the reviewer for his/her helpful comment. We have deleted those unnecessary abbreviations. 

Comment 32: Add more SEM (scanning electron microscopy) result!

Reply: We thank to the reviewer for his/her helpful comment. We have added SEM image of the fresh PP membrane in Figure 1. 

Reviewer 2
The manuscript studies the performance of hollow fiber PP UF membrane in WCO filtration. The overall structure of the manuscript is well written. 

Comment 1: Unfortunately, the content of abstract and conclusion is basically the same, it is suggested that the abstract should be improved. 

Reply: We thank to the reviewer for his/her helpful comment. We have revised the sentences in abstract and conclusion.


Comment 2: The reviewer is concerned on the introduction section where the review on UF membrane is lacking while the UF membrane is the main subject in the manuscript. It also says that ultrafiltration (UF) membrane offers a better rejection of impurities than microfiltration and higher flux than dense membranes, but there is no reference verifies the claim.

Reply: We thank to the reviewer for his/her helpful comment. We have added a brief summary of vegetable oil filtration with membrane.  

 
Comment 3:
Typographical error:
Figure 2 x axis Wavelenght (nm)

Reply: We thank to the reviewer for his/her helpful comment. We have revised the typographical error in figure 2.
