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Dear Author(s),

This document is divided into a number of sections in which you can add your comments to the video, voiceover, and online text/PDF.   Please be aware that our policy is to do a single complimentary revision, so it is critical that all participants in this project offer their comments collectively.   In addition, please make sure that your comments are easily interpreted and transparent. 

Have fun!

Protocol Name: Biomass Conversion to Produce Hydrocarbon Liquid Fuel Via Hot-vapor Filtered Fast Pyrolysis and Catalytic Hydrotreating
Date: 8/17/2016
Authors and Affiliations

Please fill in any missing author information not included in the video.
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Video Comments

Please fill in any comments you wish to make using the table below using the example as a guide.  If you need more space to write, please do so below the table.  DO NOT ADD CORRECTIONS TO THE NARRATION HERE.  PLEASE DO THIS IN THE AUDIO COMMENTS SECTION.

	
	Time code
	Comment
	Requested Change

	Example
	2:52
	Onscreen text says use 0.25 mM Fluo-4  
	Text should say use 0.50 mM Fluo-4

	1.
	00:29
	Onscreen text says Kristiina Lisa
	Text should say Kristiina Iisa

	2.
	1:47-1:52
	Adding grease on joint currently has no script.  (See audio script correction.)
	Add new audio script:  “Apply silicon grease to the standard taper joint.”

	3.
	3:21
	Narration begins on wrong image. 
	Start the script text on computer monitor image: “To begin the pyrolysis experiment, turn on lock-hopper valves and auger.“

	4.
	3:27-29
	Wrong narration for turning valves. 
	For turning valves use the added narration: “Turn on feed system vibrators.”

	5.
	3:30
	Narration on ESP begins on valve image.  
	Narration on ESP should begin on the image of switch: “Switch on ESP. Set the voltage to 5 to 10 kilovolts as needed to observe an arc at least once every 2 seconds.”

	6.
	3:37
	The image of hose is shown with wrong narration. 
	Narration on feeder should encompass keypad and hose images: “Turn on the feeder at a low rate and make sure that biomass is feeding.”

	7.
	3:42
	Narration on bed temperature monitoring begins with wrong image. 
	Following narration should begin on computer monitor image: “Observe the bed temperature, and increase the set point as needed to compensate for increased heat load.”

	8.
	3:56-58
	Image of feed tube has wrong text.
	Remove video of feed tube

	9.
	3:59-4:00
	Narration begins with wrong image. 
	Following narration should begin on computer screen shot (Extend time of video of computer screen by one second to allow time for narration) “Repeat this process until the desired feed rate is reached.”

	10.
	5:13-5:19
	Showing wrong image with narration.
	At 5:14-5:17, when narration saying “1.3 centimeter inner diameter fixed-bed continuous flow reactor”, show the section in red box as shown below. 
At 5:17-5:19, when narration saying “a gas and liquid feeding component”, show the section in the green box as shown below. 

 
[image: image1]

	11. 
	5:24-5:31
	Showing wrong action with narration.
	At 5:24-5:31, when narration saying “Crush both catalysts.  Use ruthenium supported on carbon as the stage one catalyst for pyrolysis oil stabilization”, show the action of pouring the Ru/C catalyst and crash it, the Ru/C catalyst is the black one.  
From 5:31, when narration saying “and use cobalt Molybdenum supported on alumina as the stage two catalyst for pyrolysis oil hydrodeoxygenation”, show the current crashing action with the purple catalyst (CoMo/Al2O3).

	12. 
	6:05-6:14
	Catalyst bed configuration information is missing. 
	Add 54088_Wang_Figure 3.tif (below) as a split screen to show the bed configuration.
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	13.
	6:15-6:27
	Not showing the most important actions.
	At 6:15 – 6:21, when narration saying “Place the reactor into the hydrotreater system by first installing the two heaters”, show the action of putting two big white blocks (heaters)  and then putting the top metal block (action from 6:15 to 16:18 in the current video”.
At 6:21 – 6:27: when narration saying “Then, connect the reactor to the gas and liquid feed component and the gas−liquid product separation component”, show the action of putting the reactor on the frame,  connecting tubing connections using the wrench, top first and then bottom.

	14
	6:28-6:61
	Not the right sequence.
	Showing the action in 6:39-6:61 of current video and narration “After performing catalyst pre-treatment by sulfidation as described in the text protocol, adjust the hydrogen flow to 152 milliliters per minute and maintain the system pressure at 10.3 MegaPascals” first, then followed by 6:28-6:39 action and narration “Set the temperature of the stage one catalyst bed to 220 degrees Celsius and the temperature of the stage two catalyst bed and 400 degrees Celsius”.  

	15
	6:39 – 6:61
	Some important action is missing. 
	At 6:39-6:61, when narration saying “After performing catalyst pre-treatment by sulfidation as described in the text protocol, adjust the hydrogen flow to 152 milliliters per minute”, show the action of adjusting the flow rate (below instrument is for adjusting flow rate). When narration saying “and maintain the system pressure at 10.3 MegaPascals”, show the pressure gauges in the current video.
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	16
	7:44-8:08
	The screen of the computer is showing wrong temperature numbers. 
	As noted in the revised shortlist, the values in the on the computer screen is not correct.  A screen shot with correct number is submitted. Use the correct screen shot and highlight the sections in the screen as below along with the narration.  “the catalyst-bed temperatures” is the number in the red boxes, “ the reactor pressure” is the numbers in the green boxes, and the “pressure drop across the catalyst bed” is the number in the blue box.

This screen shot is uploaded as ‘54088_Wang_script 3.13.1  Screenshot of the interface.tif.”
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	17
	9:01-9:04
	Revise the display text
	Display text should be “IV. Restuls: Fast Pyrolysis of a Representative Herbaceous Biomass, Switchgrass, with or without Hot-Vapor Filtration, and Catalytic Hydrotreating of the Produced Pyrolysis Oil”

	18.
	9:30-9:33
	Arrow pointing to ash at wrong time.
	Delay appearance of arrow by ~ 2 seconds until narration: “…eliminates inorganic residues…”

	19.
	9:53
	Shows H2 consumption during narration of fuel properties. 
	Show H/C in fuel, O wt.% in fuel, and density of fuel, not H2 consumption during this narration: “…and the properties of upgraded fuel for the two bio-oils are very similar”

	20.
	10:13
	Text displays

V. Conclusion
	Display text should be 

V. Conclusions

	21.
	10:57
	Onscreen text shows name as Kristiina Lisa
	Name should be Kristiina Iisa


Audio Comments

This section is used to specify the changes that need to be made to the narration.   Please follow the example below as a guide to list your changes. If there is a pronunciation change, please provide a phonetic pronunciation key.  

	
	Time code
	Comment
	Step(s) in Shotlist 
	Rewritten Text or Corrected Pronunciation (highlight in bold)

	Example
	1:49
	Original Script Text: 

“Then, show the participant their electromyography, or EMG patterns, which correspond to eight specific and unique polar plots.”
	2.2
	Rewritten Script Text:

“Then, show the participant the unique and specific polar plots, which correspond to their electromyography, or EMG (pronounced E-M-G) patterns.”

	1.
	1:32
	Original script text: “For the first condenser, couple stainless steel tubing to a piece of borosilicate (pronounced “boh-roh-sil-i-kayt”) tubing with a standard taper joint using a graphite ferrule”
Ferrule  is mispronounced
	2.2
	Rewritten script text and corrected pronunciation for ferrule: “For the first condenser, use a graphite ferrule (pronounced “’ferəl”) in a compression union to couple the stainless steel tubing to a piece of borosilicate (pronounced “boh-roh-sil-i-kayt”) glass tubing fused to a standard taper joint. Avoid overtightening.”


	2.
	1:47-1:52
	Adding grease on joint currently has no script.  (See also video script correction.)
	2.2
	New script text: “Apply silicone grease or a Teflon sleeve to the standard taper joint.”

	3.
	3:21
	Original script text:  

“To begin the pyrolysis experiment, turn on lock-hopper valves, vibrators, and auger.” 
	2.11.1
	Rewritten script text: “To begin the pyrolysis experiment, turn on lock-hopper valves and auger.” 

	4.
	3:27-3:29
	No separate narration for turning valves 
	2.11.1
	Added script text: “Turn on feed system vibrators.”

	5.
	3:36-3:42
	Original script text:  

 “Turn on the feeder at a low rate.”
	2.12.1
	Rewritten script text: “Turn on the feeder at a low rate and make sure that biomass is feeding.”

	6.
	9:30
	Unnecessary pause in spoken narration due to misplaced arrow image (see change in video script). Original script text: “The impact of hot gas filtration of pyrolysis vapors prior to condensation is demonstrated here (has pause)”
	4.2.1
	Remove pause from this section: “The impact of hot gas filtration of pyrolysis vapors prior to condensation is demonstrated here (Do not pause)”

	7.
	9:33
	No pause in narration when arrow should show up (see change in video script): “Hot gas filtration eliminates inorganic residues but it also affects pyrolysis oil yield.”
	4.2.2
	Add pause in narration (arrow should show up during text in bold): “Hot gas filtration eliminates inorganic residues (pause here) but it also affects pyrolysis oil yield.”


Online Text/PDF Protocol

Please use this table to address changes that need to be made to the online text/PDF document. Both the online text and PDF are generated from the HTML template of your article. Since the PDF is generated from the HTML by our conversion software, it may contain formatting errors. For major structural changes or more than 10 spelling or grammatical mistakes, we will require re-upload of the entire document.     

	
	Protocol Step
	Comment
	Requested Change (highlight in bold)

	Example
	1.1
	Step says “Centrifuge lysate at 2,000 x g.”
	Please correct to “Centrifuge lysate at 4,000 x g.”

	1.
	1.2.1.1
	Step says “Insert Auger into jacketed auger port.”
	Please correct to “Insert auger into jacketed auger port.”

	2.
	1.2.3.8
	Step says “Pictures of the biomass feeder, pyrolyzer, cyclone, hot-vapor filter, and the condensers of the pyrolysis reactor system are shown in Figure S1 to S4 in the supplemental file.”
	Please, correct to ““Pictures of the biomass feeder, pyrolyzer, cyclone, hot-vapor filter, and the condensers of the pyrolysis reactor system are shown in Figure S1 to S5 in the supplemental file.”

	3.
	1.7.3
	Step says “Verify that turning on the auger and lock hopper did not cause a decrease in output gas flow rate indicated by the dry test meter, which would indicate the presence of a leak.”
	Please, correct to ‘“Verify that turning on the auger and lock hopper did not cause a decrease in output gas flow rate, which would indicate the presence of a leak.”

	4.
	1.7.4
	Step says “Observe the bed temperature, and increase the set point as needed to compensate for increased heat load.”
	Please, remove comma: “Observe the bed temperature and increase the set point as needed to compensate for increased heat load.”

	5. 
	1.8.2
	Step says “After gas levels have decayed to less than 10% of steady-state values, turn off all heaters, turn down flows to fluidizing at 3 standard L/min and auger at 1 standard L/min.”
	Please, correct to: “After gas levels have decayed to less than 10% of steady-state values, turn off all heaters, turn down fluidizing flow to 3 standard L/min and auger flow to 1 standard L/min.”

	6.
	2.1.2
	Note says “The system is monitored and partially controlled by an in-house, built computer program with various sensors.”
	Please remove comma, “The system is monitored and partially controlled by an in-house built computer program with various sensors.”

	7.
	2.2.5
	Add conditions and revise sequence.
	It should be:

1. Heat both catalyst beds from room temperature to 150°C in hydrogen at 242 mL/min at heated at a rate of 120°C/h.

2. Maintain both catalyst-bed temperatures at 150°C for 2 hours in hydrogen at 242 mL/h and sulfiding agent at 0.128 mL/min (35 wt% di-tert-butyldisulfide in decane fed by a feeding pump).

3. Heat the stage-I bed from 150 to 250°C at at a rate of 83.3°C/h, and maintain at 250°C for 5.8 hours. During the same period, heat the stage-II bed from 150 to 400°C at a rate of 83.3°C/h, and maintain at 400°C for 4 hours. During the procedure, keep the pressure of the reactor at 10.3 MPa, the sulfiding agent flow rate at 0.128 mL/min, and the hydrogen flow rate at 242 mL/min.

4. Stop the sulfiding agent flow and maintain hydrogen flow. Then set the temperature of the each catalyst bed to the desired reaction temperature.

	6.
	Representative results : Hot-vapor-filtered fast pyrolysis
	Text says “A photo of a reparative bio-oil sample is shown in Figure 4.”
	Please, correct to “A photo of a representative bio-oil sample is shown in Figure 4.”

	7.
	Representative results : Hot-vapor-filtered fast pyrolysis
	Text says “More details of these experiments could be found in detail in our recent publication.”
	Please, correct to: “More details of these experiments can be found in detail in our recent publication.”

	8.
	Representative results : Hot-vapor-filtered fast pyrolysis
	Text says “Light vapors that were not properly collected in the condensation train were one source for mass losses.”
	Please, correct to: “Light vapors that were not properly collected in the condensation train were one source of mass loss.”

	9.
	Representative results : Hot-vapor-filtered fast pyrolysis
	Text says: “Table 2 and Figures 5 and 6 shows the analysis results of herbaceous feedstock and the bio-oils produced.”
	Please, correct to: “Table 2 and Figures 5 and 6 show the analysis results of herbaceous feedstock and the bio-oils produced.”

	10.
	Discussion
	Text says “The NREL pyrolysis reactor system with a 5.0-cm inner diameter fluidized-bed reactor and the PNNL hydrotreater system with a 1.3-cm inner diameter fixed-bed catalytic reactor and their operation procedures are described in detail.”
	Please, correct to: “The NREL pyrolysis reactor system with a 5-cm inner diameter fluidized-bed reactor and the PNNL hydrotreater system with a 1.3-cm inner diameter fixed-bed catalytic reactor and their operation procedures are described in detail.  “

	10.
	Discussion, 3rd paragraph
	Text says: “In addition, it is useful to maintain differential pressure across the reactor and measure the final pressure and temperature at the dry test meter…”
	Please, correct to: “addition, it is useful to measure differential pressure across the reactor and cyclone and to measure the final pressure and temperature at the dry test meter…”

	11.
	Discussion, 4th paragraph
	Text says: “Other variation of fast pyrolysis, catalytic fast pyrolysis,…”
	Please, correct to: “A variant of fast pyrolysis, catalytic fast pyrolysis,…

	12.
	Table 1 and Table 3
	The top boarders of table 1 and table 3 are missing.
	Add top boarder to the two tables.

	13.
	Supplemental Figures
	
	New versions of Figures 2-5 have been uploaded.
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