[bookmark: _Hlk534656378]Dear Reviewers:

We wish to thank you for the time and effort you have spent reviewing our paper. We are pleased to note that you have found our research work interesting and also pointed out some problems to help us improve the quality of our work.

Motivated by your comments, we have deeply reconsidered the architecture of our work and tried to fix all the problems you mentioned. In particular, this revised manuscript of our resubmitted letter has significantly been improved mainly as follows: (The reply is in red in this letter for your convenience)

Introduction
1. The sentence "The pore and fracture are partly connected and have a large specific surface area, which plays a vital role in gas sequestration and flow" requires more explanation and references. (Line No. 53-54)

Reply: Thanks for the comments. We have added the explanation and references in the revised manuscript. The details are as follows:

“The pore structure has a large specific surface area, which can adsorb a large amount of gas, playing a vital role in gas sequestration, and the fracture is main path for free gas flow7,8.”

In fact, coal is a natural adsorbent. The inner surface area of pore whose size is under 10-6 cm accounts for more than 98% of the total surface area, even up to 200 m2/g [R1, R2]. This structure leads to strong adsorption capacity of gas. The fractures in coal provide the path for free gas flow.

[bookmark: _Hlk534826238]Reference 1: Nie, B. S., Li, X. C., Cui, Y. J. Theory and application of gas migration in coal seam. Science Press. Beijing (2014).
Reference 2: Scott, Ar. Improving coal gas recovery with microbially enhanced coalbed methane. Coalbed Methane: Scientific, Environmental and Economic Evaluation. Springer. Netherlands (1999).

2. The sentence "According to principles of orthogonal experimental method, the briquette, which is reconstituted with raw coal powder and cement, is regard as an ideal material used in the coal sorption test" requires references. (Line No. 66-68)
Introduction

Reply: Thanks for the comments. We have added the references in the revised manuscript.

3. Author has mentioned that "This glass has been successfully tested and proved to resist up to 10 MPa gas with low expansion rate, high strength, light transmittance and chemical stability" but lack of any information about the testing report, standard followed etc. (Line No. 99-101)

Reply: Thanks for the comments. We have added the reference in the revised manuscript. 

Sample Preparation
1. Include the mine data like Mine Location, Depth of coal seam etc. (Line No. 113)

Reply: Thanks for the comments. We have added the mine data in the revised manuscript. The details are as follows:

[bookmark: _Hlk534662270]“The raw coal was taken from 4671B6 working face in Xinzhuangzi Coal Mine, Huainan, Anhui Province. The coal seam is approximately 450m below ground level and 360 m below sea level, and it dips at about 15 ° and is approximately 1.6 m in thickness.”

2. Specify the internal and external factors. (Line No. 114)

Reply: Thanks for the comments. We have added the information in the revised manuscript. The details are as follows:

“Due to the low strength and looseness of structure, raw coal is broken and probably mixed with impurities. To avoid the influence of these internal and external factors as well as the inhomogeneity of coal as much as possible, select coal blocks (about 15 cm long, 10 cm wide and 10 cm high).”

3. Why the samples were screened 6 to 16 mesh. Specify the standard with clear explanation. (Line No. 118)
Reply: Thanks for the comments. 
In fact, the grain size distribution has an important effect on internal friction angle of material [R3-R5]. Based on the previous test results of similar material for methane-bearing coal, the angle of internal friction remains stable and is similar to that of raw in this size distribution (0~1 mm: 1~3 mm0.76:0.24) [R6]. In order to get these two sizes of coal powder, samples are screened 6 to 16 mesh.

Reference 3: Corriveau, D., Savage, S. B., Oger, L. Internal Friction Angles: Characterization Using Biaxial Test Simulations. Springer International Publishing. Netherlands (1997).
Reference 4: Shinohara, K., Oida, M., Golman, B. Effect of particle shape on angle of internal friction by triaxial compression test. Powder Technology. 107(1), 131-136 (2000).
Reference 5: Dong, J. Y., Yang, J. H., Yang, G. X., Wu, F. Q., Liu, H. S. Research on similar material proportioning test of model test based on orthogonal deign. Journal of China Coal Society. 37(1), 44-49 (2012).
[bookmark: _Hlk534903765][bookmark: _Hlk534664174]Reference 6: Wang, H. P. et al. Development of a similar material for methane-bearing coal and its application to outburst experiment. Rock and Soil Mechanics. 36(6), 1676-1682 (2015).


4. Mention the size of the briquette with standard and references. (Line No. 136)
Reply: Thanks for the comments. The briquette sample is cylindrical with a height of 100 mm and a diameter of 50 mm. which is the recommended size suggested by ISRM for uniaxial compression test[R7]. We have added the reference in the revised manuscript.

[bookmark: _Hlk534664223]Reference 7: Ulusay, R. The ISRM Suggested Methods for Rock Characterization, Testing and Monitoring: 2007-2014. Springer International Publishing. Switzerland (2015).

5. Justify the sentence "Set the loading mode to constant displacement at a rate of 0.5 mm/min. Press the briquette material under 15 MPa for 15 min, then unload" with standard and references. (Line No. 143-144)

Reply: Thanks for the comments. There a lot of research on briquette and its application on adsorption test [R8-R12]. Based on the scheme they adopted in briquette preparation, we made sample by cold pressing under 15 MPa in 15 min. The density becomes stable under this pressure or above[R6]. In addition, the size of briquette made under this pressure is close to the standard size (height = 100 mm, diameter = 50 mm). 

[bookmark: _Hlk534954034]Reference 8: Xu, J., Ye, G. B., Li, B. B., Cao, J., Zhang, M. Experimental study of mechanical and permeability characteristics of moulded coals with different binder ratios. Rock and Soil Mechanics. 36(1), 104-110 (2015).
Reference 9: Zhang, D. M., Hu, Q. T., Yuan, D. J. An experiment research on gas seepage of standard coal briquette specimen. Jounral of China Coal Society. 36(2), 288-292 (2011).
Reference 10: Yin, G. Z., Wang, D. K., Zhang, D. M., Wang, W. Z. Test analysis of deformation characteristics and compressive strengths of two types of coal specimen containing gas. Chinese Journal of Rock Mechanics and Engineering. 28(2), 410-417 (2009).
Reference 11: Skoczylas, N., Dutka, B., Sobczyk, J. Mechanical and gaseous properties of coal briquettes in terms of outburst risk. Fuel.134, 45-52 (2014).
Reference 12: Skoczylas, N. Laboratory study of the phenomenon of methane and coal outburst. International Journal of Rock Mechanics and Mining Sciences. 55(10), 102-107 (2012).

6. Justify the sentence "Put briquette samples in 40℃ incubator for 48h. Then, weigh and measure the samples after 148 drying." with standard and references. (Line No. 147-148)
[bookmark: _Hlk534614094]Reply: Thanks for the comments. According to the curves of specimen drying time (figure 1), when the briquette was put in 40 °C incubator for drying, its mass becomes stable after 48 h. however, it would cost 7 days for sample drying in natural conditions (temperature 20 °C, relative humidity 65 %). To minimize the test time, the sample were put in incubator after cold press. 


[bookmark: _Hlk535776593]Figure 1 Curves of sample drying time

Experimental Methods
1. Justify the sentence "Set the moving ratio at 0.5mm/min and save the stress-strain curve." with standard and references. (Line No. 175-176) 




Reply: Thanks for the comments. Based on the GB/T 15622-2005, the minimum pressure of loading piston was tested and it was translated into the stress value applied on the sectional area of sample in stress-strain curve according to the equation  (where the is the stress, is the friction force and is the sectional area of sample). During data processing, all the axial stress-strain curves need to subtract the stress value mentioned above to demonstrate the real axial stress on the sample. In fact, the moving ratio should be the same as that of uniaxial compression test in order to control variables.
We have corrected the loading ratio of uniaxial compression experiment in the revised manuscript.

2. Include the different physical experimental setup showing progress of work instead of only giving the animated 3-D model.

Reply: Thanks for your suggestions. We have added the physical pictures of experimental system in the revised manuscript.

3. Include appropriate labels in all the figures.
Reply: Thanks for the comments. We have reorganized the labels in figures in the revised manuscript.

Uniaxial Compression Experiment
1. Author has mentioned the loading in displacement mode with the rate of 1 mm/min. Please justify the rate of loading with references. (Line No. 200-201)

Reply: Thanks for the comments. There is a number of research about the effect of loading rate on rock mechanical behavior. Li H.T. et al. [R13] said the strength of coal increase firstly and decrease later with the increase of loading rate and the turning point of rate is named as critical loading rate; Qi C.Z. et al. [R14] concluded the peak strength of rock increases firstly and remain stable with the increase of loading rate. In this paper, in order to control rate variable and make sure it has less effect on the result comparison, the loading rate of uniaxial compression test was a constant during test. Meanwhile, considering of the relative low strength and large deformation of sample, the rate (1 mm / min) is moderate and meets the demand of test [R15- R18]. It takes approximately 6 minutes to complete test on average. 

Reference 13: Li H. T., Jiang, C. X., Jiang, Y. D., Wang, H. W., Liu, H. B. Mechanical behavior and mechanism analysis of coal samples based on loading rate effect. Journal of China University of Mining and Technology. 44(3), 430-436 (2015).
Reference 14: Qi, C., Wang, M., Bai, J., Wei, X. K., Wang, H. S. Investigation into size and strain rate effects on the strength of rock-like materials. International Journal of Rock Mechanics and Mining Sciences, 86, 132-140 (2016).
Reference 15: Lajtai, E. Z., Duncan, E. J. S., Carter, B. J. The effect of strain rate on rock strength. Rock Mechanics and Rock Engineering. 24(2), 99-109 (1991).
Reference 16: Wasantha, P. L. P., Ranjith, P. G., Zhao, J., Shao, S. S., Permate, G. Strain Rate Effect on the Mechanical Behaviour of Sandstones with Different Grain Sizes. Rock Mechanics and Rock Engineering. 48(5), 1883-1895 (2015).
Reference 17: Peng, F. L., Li, F. L., Li, J. Z., Kongkitkul, W., Tatsuoka, F. Visco plastic behaviors and constitutive modeling of sands under change of loading rates. Chinese Journal of Rock Mechanics and Engineering. 27(8), 1576-1585 (2008).
Reference 18: Ma, S. P., Zhou, H. Surface strain field evolution of rock specimen under failure process. Chinese Journal of Rock Mechanics and Engineering, 27(8), 1667-1673 (2008).

2. Rewrite the sentence "Store the images of briquette deformation during test". (Line No. 205-206)

Reply: Thanks for the comments. We have rewritten the sentence in the revised manuscript. The details are as follows:

“Save the sample images during loading”


3. What is Aviation Plug? Indicate in the figure with proper labeling. (Line No. 207)
Reply: The aviation plug is a kind of connector set in both loading vessel chamber and bottom plate for sensor connection for circumferential deformation apparatus. We have indicated it in the figure 2 in the revised manuscript. 

REPRESENTATIVE RESULTS
1. Include the standard of briquette and mention its size. (Line No. 213)
Reply: Thanks for the comments. In fact, there is no widely accepted standard for briquette making. Many methods have been proposed by different scholars to prepare the briquette. When it comes to the rationale of sample in this paper, the briquette is proved as a similar material for raw coal in terms of mechanical properties and adsorption characteristics, and it has been successful applied in the coal and gas outburst physical simulation test [R6, R19]. That is the reason why this scheme of briquette preparation was adopted.

The briquette sample is cylindrical with a height of 100 mm and a diameter of 50mm. which is the recommended size suggested by ISRM for uniaxial compression test[R6]. The unevenness of sample end faces is less than 0.02mm.

Reference 19: Wang, H. P. et al. Coal and gas outburst simulation system based on CRISO model. Chinese Journal of Rock Mechanics and Engineering. 34(11), 2301-2308 (2015).
.
2. Author has not mentioned anywhere about the standard method and procedure to measure Moisture Content, Ash Content and Volatile Matter. Include the standard procedure the section Experimental method. (Line No. 214-215)
Reply: We are very sorry for our negligence of these test methods. We have added the information in the revised manuscript. The details are as follows:

“1.9. Measure the moisture content, ash content and volatile content of briquette using a proximate analyzer (see Table of Materials) at a temperature of 20 °C and a relative humidity of 65 % (per standard GB/T 212-2008). Perform a vitrinite reflectance measurement on polish briquette using a photometer microscope (per standard GB/T 6948-2008).”

3. The statement "All the chemical components of briquette are similar to raw coal" is not clear. As the author mention earlier that the briquette is composed of coal and sodium humate solution then how the chemical components of briquette are similar to raw coal (Line No. 215)
Reply: Thanks for the comments.In fact, the sodium humate is extracted from raw coal, and it also has adsorption capacity[R6]. Thus, the components of briquette are similar to those of raw coal.


4. There is no information regarding chemical characteristics in Table 2. (Line No. 216)
Reply: Thanks for the comments. We are very sorry for our incorrect statement. We have rewritten the sentence in the manuscript. The details are as follows:

“Table 2 The comparison of industrial analysis parameters between briquette and raw coal”

5. The sentences "The mechanical properties of briquettes used in test inevitably manifest some differences. However, the discreteness is much less than raw coal samples and it has little influence on the comparison and analysis of experimental results." is not clear. Rewrite the sentences properly. (Line No. 218-220)

Reply: Thanks for the comments. We have rewritten the part in the revised manuscript. 

6. Include machine/system generated stress-strain curve.
[bookmark: _Hlk534618645]Reply: Thanks for the comments. We have added the stress-strain curves (figure 2) in the revised manuscript.


Figure 2 full stress-strain curves generated from test system using briquette

7. Include the mathematical equation used to determine different parameters.
Reply: Thanks for the comments. We have added the mathematical equations to calculate strength and elastic modulus reduction rate, fractal dimension and correlation coefficients in the revised manuscript.

8. How the strength reduction rate was calculated.




Reply: Thanks for the comments. From the stress-strain curves, the peak strength of sample was obtained. According to the equation (where the is strength reduction rate,  is the peak strength of sample under different pressure CO2 and  is the peak strength of sample in atmospheric air), the reduction rate was calculated. 

9. Justify the nonlinear correlation between strength reduction rate and gas pressure with proper references.
Reply: Thanks for the comments. Because of the space limits and requirement of journal, the relationship is not mainly discussed. The trend curve shows better agreement with data obtained from experiments using polynomial fitting than that using linear fitting. And this result has good conformity with previous experimental research [R20- R22].

In fact, the related theory research on constitutive model of gas-bearing coal shows that the relationship between coal strength and gas pressure is not linear [R23-R25]. For example: Base on the Gibbs free energy theory and Criterion of Griffith's Initial Fracturing, the equation between gas pressure, adsorption quantity and coal strength can be presented as follows[R26]: 

 (1)









(where the  is the tensile strength of coal;  is the tensile strength of coal in vacuum condition; is the universal gas constant; is the absolute temperature;  is the surface free energy of coal in vacuum condition;  is the volume of molar vapor, 22.4L/mol in standard condition; is the specific surface area; is the gas pressure and is the adsorption quantity). As the gas pressure increases, the coal strength will decrease according to the equation (1). Thus, it is a nonlinear correlation between them.

[bookmark: _GoBack]Reference 20: Masoudian, Mohsen, S., D. W. Airey, A. El., Zein. Experimental investigations on the effect of CO2 on mechanics of coal. International Journal of Coal Geology. 128-129, 12-23 (2014).
Reference 21: Zhao Y., Li X. H., Lu Y. Y., Kang Y. Influence of gas pressure on compressive strength size effect of inhomogeneous coal. Journal of China Coal Society. 34(8), 1081-1085 (2009).
Reference 22: Xu J. et al. An experimental study on the mechanical property of the gas-filled coal. Journal of Chongqing University. 16(5), 42-47 (1993).
Reference 23: Zhu, W. C. et al. Impact of gas adsorption-induced coal damage on the evolution of coal permeability. International Journal of Rock Mechanics and Mining Sciences. 101, 89-97 (2018).
Reference 24: Ranjith, P. G., Jasinge, D., Choi, S. K., Mehic, M., Shannon, B. The effect of CO2 saturation on mechanical properties of Australian black coal using acoustic emission. Fuel. 89(8), 2110-2117 (2010).
Reference 25: Viete, D. R., Ranjith, P. G. The effect of CO2, on the geomechanical and permeability behaviour of brown coal: Implications for coal seam CO2 sequestration. International Journal of Coal Geology. 66(3), 204-216 (2006).
Reference 26: He, X. Q., Wang E. Y., Lin H. Y. Coal deformation and fracture mechanism under pore gas action. Journal of China University of Mining and Technology. 25(1), 6-10 (1996).


10. Author should correlate the data obtained from the experimental testing with literature for its validity.
Reply: Thanks for the comments. In fact, the coal strength or elastic modulus reduction by CO2 saturation observed from experimental result has good conformity with the previous research [R20-R22, R27-R28]. And the similar results are also found in the experimental and numerical simulation test for methane-bearing coal [R21, R29]. In addition, the fractal characteristics of fracture evolution of gas-bearing coal has been proved by some scholars [R30-R32]. We have added the related reference in the revise manuscript.

Reference 27: Ranjith, P. G., M. S. A. Perera. Effects of cleat performance on strength reduction of coal in CO2 sequestration. Energy. 45(1), 1069-1075 (2012).
Reference 28: Perera, M. S. A., P. G. Ranjith, M. Peter. Effects of saturation medium and pressure on strength parameters of Latrobe Valley brown coal: Carbon dioxide, water and nitrogen saturations. Energy. 36(12), 6941-6947 (2011).
Reference 29: Liang, B., Zhang, M. T., Pan, Y. S., Wang, Y. J. Experimental research on effects of gas on mechanical properties and mechanical response of coal. Chinese Journal of Geotechnical Engineering. 17(5), 12-18 (1995).
Reference 30: Cao, S. G. et al. Development of cracks in the process of coal destruction. Journal of China University Mining and Technology. 42(5), 725-730 (2013). 
Reference 31: Peng, S. J., Xu, J., Zhang, C. L., Feng, D., Nie, W. Fractal characteristics of crack evolution in gas-bearing coal under shear loading. Journal of China Coal Society. 40(4), 801-808 (2015).
Reference 32: Chen, P. et al. Fractal characteristics of surface crack evolution in the process of gas-containing coal extrusion. International Journal of Mining Science and Technology. 23(1), 121-126 (2013).

11. The term "initial damage" is not clear. (Line No. 340)
Reply: We are sorry for the incorrect statement. We have made correction in the revised manuscript. The details are as follows:

“Rock is a kind of solid medium and various external effects will cause damage in it.

12. Include the Conclusion section in the manuscript.
[bookmark: _Hlk534664281]Reply: Thanks for the comments. It is really reasonable as reviewer suggested that a conclusion section should be included in the manuscript. However, JoVE is a method-based journal and there is no single section for conclusion according to the instruction of manuscript template. Instead, the representative results section proves the effectiveness of test method and the discussion section discusses the critical steps, modifications, limitations and application of the method. The conclusion of test method is included in the discussion section, and we have rewritten the part in the revised manuscript. 
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