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[bookmark: _Toc73712707]A．Duties for “Person in Charge”
· Writing and updating the Instrument Standard Operating Procedures and Precaution; 
· Keep the equipment running in good condition; 
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]Help when any problem or emergency happens; contact engineer or order accessories for broken parts;
· Take responsibility for safety;
· Create your equipment’s own regulation (including punishment if possible);
· Keep the accessories; 
· Train/authorize other users; 
· Unwanted equipment disposal.
· For two-people in charge, the first one is the one who take responsibility and the second-one is an extra helper.

Please find Xinzi/Aimin for updating the SOP;
Please find Weiran/Singyuk for equipment disposal.
[bookmark: _Toc73712708]
B．Laboratory Instruments Responsibilities

	Current Members
	Duty Load

	Zeyi Wang
	Gamry*4
Glass cutter; ASSB cutter
Lab Safety (Chemical Waste)

	Xiao Ji
	Ball milling*4
Gold coating
压机*5

	Xinzi He
	New ASSB Glove Box
ASSB polisher
Muffle furnace *2

	Jiaxun Zhang
	MSK-110-Hydraulic Crimper *3
Coin cell De-Crimper
UV reactor*2

	Jijian Xu
	Land*5 the test room
Electrode slurry mixers
Disc cutter

	Longsheng Cao
	3237F*n
Centrifuge *2

	Jiale Xia
	Vacuum Oven (electrodes only)
Oven (80 degree for public)
Glove Box (liquid, assit)
Gas Ordering (assit)

	Hongli Wan
	Old ASSB Glove Box
Arbin ASSB x1
Oven for battery testing (80 degree)*2

	Singyuk Hou
	Arbin High Current*2; Arbin*2
Water content titration
FT-IR
Rotary Evaporator

	Tao Deng
	TGA
CHI*2
DiscoveryDSC 25

	Bo Nan
	Lower temp. oven*2
Oven for battery testing (50 degree)
Gas Ordering
Glove box (liquid)

	Min Wu
	Thermal rolling press
Glove Box (cell assembly)

	Xiyue Zhang
	Neware Battery Test
Electrode casting*2
Ultrasonic
Glovebox (cell assembly)

	An Phan
	Vacuum Oven (S electrode)
Tube sealing
Tube furnace*4
Scales *3

	Weiran Zhang
	Glove box (pouch)
Tab welding *2

	Aimin Li
	Hot plate*4 ( fumehood 4)
Oven (120 degree for glassware drying)
Schlenk Line for organic synthesis
Glove box (pouch, assit)
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1. [bookmark: _Toc73712710][bookmark: OLE_LINK3]Glovebox for Preparing Liquid Electrolytes
	Instrument
	Glovebox for Preparing Liquid Electrolytes

	Person in charge
	Bo Nan, Jiale
	
	Contact
	 2408257511

	Engineers contact
	Andy Huang    Email: andy@mtixtl.com

	Standard Operating Procedures and Precautions
Pre-Treatment of Equipment and Chemicals
1. Equipment and chemicals need to be dried before transporting into a glovebox. The caps on the containers need to be detached, and the mouth will be rubber band-wrapped with kimtech while pumping. If they are purchased as anhydrate and non-volatile solids packed under inert gas, they can be pumped into the box in the original intact package. 
Transferring material into/out of the glove box
2. Sign in to the usage logbook with your initials and date before starting and record the pressure of the Ar tank.  
3. Check to make sure there are no alarms and that the levels of H2O, O2 and Ar pressure are adequate. Record any alarms in the logbook and notify Bo Nan if there are any alarms  
4. Ensure that inner chamber door is closed. Bring the small antechamber to atmospheric pressure with Ar by turning the valve to the right then close the valve by turning it back to the vertical position
5. Open the small antechamber door by pulling the handle and pull out the sliding tray
6. Place all needed equipment/chemicals into the small antechamber as close to the inner door as possible for ease of removing once in the glove box. Once all needed materials are loaded into the antechamber close the outer door.
7. Slowly evacuate the small antechamber by turning the valve to the left to pull full vacuum then slowly refill the antechamber with Ar by turning the valve to the right. Repeat the evacuation and refill for a total of 3 times. (Tips, for highly volatile liquid, you may want to do quick evacuate and refill for 12-15 times with only pulling 1/3-1/2 vacuum)
8. Finish by filling the antechamber with Ar until atmospheric pressure is achieved then close the nitrogen valve by placing it in the
9. Remove all sharp objects from hands and wrists (i.e. watches, rings, etc.). Using a fresh pair of gloves place your hands into the glovebox gloves.
10. Place fresh gloves over the glovebox gloves to avoid contamination when you plan to touch anything inside glovebox
11. Open the interior antechamber door. Make sure the gloves will not be pinched or snagged on anything in the glove box. Slowly slide the tray out of the antechamber and remove your materials. Once all materials are placed into the glove box, carefully slide the tray back into the small antechamber and close the antechamber door.
Waste Disposal
12. After use, the working area in the box should be wiped clean with appropriate choices of solvents (if you spilled your salts & solvents inside), and any trashes generated during the process should be pumped out of the box immediately after including gloves. 
13. Sign out to logbook, and double check the working status of the glovebox.
Precautions
1. Make sure that you sign up to usage logbook with checking required information to start your uses properly
2. Replace the Ar if the pressure is near zero, and notify Bo Nan if there are any alarms on control panel.
3. Use fresh gloves when you place your hands into glovebox gloves, and place fresh gloves over the glovebox gloves to protect the gloves from possible damage/contamination/corrosion
4. Always have an eye on H2O & O2 levels shown on control panel when you are using glovebox
5. Dry your stuffs before put them in the glovebox, and DO NOT open the interior and exterior antechamber doors at the same time. NEVER!
6. Evacuation is required, just do it if you don’t remember if you did this before. Evacuate it after you use it 
7. Restore it after you use it, put all shared stuffs back to the original places, store your personal items in your own boxes, and clean the common area. No personal stuffs in common areas.
8. If you want to use the big antechamber or place some large personal stuffs in the glovebox for temporary storage, ask Bo Nan at first.
9. All items/container/chemicals/small bottles with chemicals should have date, chemical full names (or abbreviations if the space is too small) and the owners’ name on
10. Everyone has the responsibility to refill our shared items in glovebox, including but not limited to weighing paper, disposable dropper, micropipette tips & markers 







Warnings
1. Zero tolerance on unlabeled containers/bottles, once I see one, I will take it out, no thanks
2. No personal items in common areas, once I see one, I will take it out directly, or I may ask whose it is, it depends on my mood. You can try your luck maybe 
3. Any violations against the aforementioned rules will be announced in our WeChat group with the parties’ names. 
4. The parties will be warned for the first three times, and the authority for next use will be withdrew for the users’ 1st violation after 1st three times; The authority for next three times use will be withdrew for the users’ 2nd violation after 1st three times; The authority for next two weeks use will be withdrew for the users’ 3rd violation after 1st three times and a permit will be needed from Prof. Wang to restart to use the equipment.






Sign
Person in charge：
Trained：



1. [bookmark: _Toc73712711]M-Braun Glovebox for coin cells
	Instrument
	M-Braun Glovebox for coin cells

	Person in charge
	Min Wu 
	
	Contact
	

	Engineers contact
	603-773-9333

	 Instrument Standard Operating Procedures
1. If you have not been trained, DO NOT use until training is obtained.
2. If there are problems (alarms) with the glove box prior to use you should notify person in charge.
3. Sign in to the usage logbook with your name before starting and record the pressure, values of H2O/O2.
4. Bring the small antechamber to atmospheric pressure with argon by turning the valve to the right then close the valve by turning it back to the vertical position (3 times).
5. If placing empty glassware into the glovebox, remove cap unless the glassware is already under an inert atmosphere.
6. *IMPORTANT* Volatile liquids can boil and bump inside the antechamber causing a huge mess to clean up as well as ruining the pump.
7. Place fresh gloves over the glove box gloves to avoid contamination, and keep glovebox clean.
8. *IMPORTANT* Record if big antechamber or heating plate is used.
9. Take out wastes after using. Once full vacuum is achieved, close the valve by placing it in the vertical position.
10. In principle, two boxes for each person to store personal items.



Sign:


1. [bookmark: _Toc73712712]ASSB New Glove Box
	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Instrument
	ASSB New Glove Box

	[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: _Hlk35506413]Person in charge
	Xinzi He
	Contact
	301-458-9523

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Engineers contact
	m.warrington@mbraunusa.com; 1-603-793-6709

	Precautions
1.	Assembly all solid-state battery only. No liquid! No material synthesis!
2.	Record before and after use. Keep glovebox clean. To avoid being credited for other’s conduct, please note in detail on the “back up” section or tell the person before you to clean it up immediately if there’s trash/untidy before your time starts.
3. Record any abnormal on the “back up” section such as fluctuation of the oxygen/water level.
3.	Record if Sulfide or Iodide or Nitride are taken in. Iodide or Nitride must take out after use. Limited amount of sulfide storage with good protection in your personal box. 
4. 4 boxes for each person to store personal items. (Big box counts 2; small box counts 0.5)
5.	User who breaks the rules will be warned for the first three times. More than three times, the user will be punished. (Stop using this glovebox 1 days, duty for 2 weeks)
Accessories / Manual links
(1) cylinder valve, attached to cylinder; 
(2) toolkit, at cabinet besides to old solid state glovebox; 
(3) 1-1/8 inch wrench, at cabinet besides to old solid state glovebox; 
(4) YLJ-24TS, inside glovebox, https://www.mtixtl.com/MANUAL/YLJ-CIP-20TA%20CIP%20Machine%2020T.pdf


	
Chemicals in ASSB New Glovebox

	Name/Abbreviation
	%/Character
	Company/Pkg
	Date
	Buyer

	Lanthanum fluoride
	anhydrous, 99.9%+
	Alfa / 100G
	21012
	Xiao

	Lanthanum　
	Powder, 99.9%+ 　
	　Alfa / 25G
	210120　
	Xiao　

	　Li
	99.9%　
	　Sigma / 250G
	210120　
	Xinzi　

	
	
	
	
	

	　Magnesium
	99.8%+　
	Alfa / 100G　
	210120　
	Xiao　

	　Sliver
	<100 nm　
	Sigma / 5G　
	210120　
	Xinzi　

	Nickel　
	<100 nm, 99.9%+　
	　Sigma / 5G
	210120　
	Xiao　

	　Bismuth fluoride
	--　
	　Sigma / 5G
	　210120
	Xinzi　

	　Copper
	--　
	　Sigma / 5G
	210120　
	Xiao　

	　Sliver
	　2-3um
	　Sigma / 10G
	210120　
	Xinzi　

	　Zinc
	　<10 um, 98%+
	　Sigma / 5G
	210120　
	Xiao　

	　Bismuth
	--　
	　Sigma / 25G
	210120
	Xinzi　

	Indium　
	--　
	Alfa / 5G　
	210120　
	Sufu　

	　Sliver fluoride
	--　
	Sigma / 5G　
	210120　
	Xinzi　

	　Tin
	<150 nm　
	　Sigma / 5G
	210120　
	Xiao　

	（进新药品请手写添加)　
	　
	　
	　
	　

	
	
	
	
	

	　
	　
	　
	　
	　

	　
	　
	　
	　
	　

	　
	　
	　
	　
	　

	　
	　
	　
	　
	　

	　
	　
	　
	　
	　

	　
	　
	　
	　
	　





Person in charge：
Trained：

1. [bookmark: OLE_LINK14][bookmark: _Toc73712713]ASSB Old Glove Box
	[bookmark: OLE_LINK13][bookmark: OLE_LINK12]Instrument
	ASSB Old Glove Box

	Person in charge
	Hongli Wan
	Contact
	2404878472

	Engineers contact
	kwobrien@vac-atm.com

	Instrument Standard Operating Procedures
1. Ask for the authority from Xiao Ji and involve the google calendar system.
1. Schedule on the calendar before use.
1. Check the status of the glove box and log information on the sheet before and after each use.
1. Vacuum and fill the chamber three time before sample in.
1. NO solvent is allowed to operate inside the glove box.
1. Record when chemical is taken in or out on the chemical sheet.
1. Clean the glove box after each use and deal with your trash carefully.
1. Keep the pressure between 1.0 and 2.0 after your use and keep the small chamber valve “Vacuum”.





	Precautions
1、 佩戴乳胶手套，严禁佩戴手表等尖锐物品，手指不可直接与橡胶手套接触，避免手套被刮破造成漏气。实验过程中避免使橡胶手套直接接触尖锐物品或试剂，若不慎手套破损立即停止实验，联系相关负责人。包括手表等物质，不允许操作时佩戴，女生指甲不宜过长。检查完毕后方可操作。
2、控制脚踏压力感应器，双手缓慢进入手套箱内。将脚踏压力感应器放在手套箱下方，避免他人误踩造成不良后果。
3、操作过程中，时刻关注水氧含量数值，如快速升高或数值达到10ppm立即停止操作。
4、试剂使用完毕及时盖好盖子，并用锡纸将瓶口缝隙处密封。
5、手套箱内用纸均使用无尘纸。通过大仓进去，且在舱内需保持在抽气状态至少20小时以上，方可将无尘纸放入。
6、液压器使用完毕需用无尘纸将残留液体擦拭干净并上锁。
7、实验完成后，确认过渡舱内气体为氩气后才可打开内侧舱门，将实验物品放入舱内，并清理台面，将垃圾一并带出。
8、从过渡舱内取出物品后，将过渡舱抽成真空状态。
9、实验完毕后，在控制面板中将下限压力恢复+1，完成实验记录，并记录仪器状态，出现任何问题请及时联系管理人员。请勿隐瞒。以免造成更坏的后果。


	Accessories / Manual links
(1) cylinder valve, attach to cylinder; 
(2) toolkit, at cabinet besides to old solid state glovebox; 
(3) 1-1/8 inch wrench, at cabinet besides to old solid state glovebox; 
(4) KSL-1100X, inside glovebox https://www.mtixtl.com/mti-operation-handbook/KSL-1100X-S-UL-instructions-100914.pdf; 
(5) YLJ-24TS, inside glovebox, https://www.mtixtl.com/MANUAL/YLJ-CIP-20TA%20CIP%20Machine%2020T.pdf


Person in charge：
Trained：


1. [bookmark: _Toc73712714]Cressington 108 Manual Sputter Coater
	Instrument
	Cressington 108 Manual Sputter Coater

	Person in charge
	Xiao Ji
	Contact
	2404878472

	Engineers contact
	

	Instrument Standard Operating Procedures
1. Vent the system by lightly pushing the poppet valve toward the center of the vacuum jar. Venting will take 8-12s.Open the gas valve and pump down the chamber
2. Lift the hinged cover and tilt it toward the back of the system. Carefully remove the vacuum jar and place it upright on the black pad located to the right of the chamber. Handle the vacuum jar carefully to avoid damage to the sealing surfaces.
3. Place your sample on the chamber pedestal and carefully replace the vacuum jar. Close the cover and assure the vacuum jar is resting between the rubber seals at its top and bottom.
4. Use the “vacuum” switch to turn on the pump and evacuate the chamber. Let the system pump to P<0.05mB. (Pump down takes about two minutes. You may need to apply some pressure to the top plate to encourage the initial vacuum seal).
5. Turn the pressure adjustment knob about 4.5 turns counter-clockwise to set the pressure to ~0.1mB.
6. Simultaneously depress the “pause” button and an up /down arrow to adjust the deposition time. (The deposition rate is ~1A/s. 60-120A/6-12nm of Au is sufficient to prevent charging during SEM imaging).
7. Depress the “start” switch. You should see a blue plasma and the timer should begin to count down. The current should read ~10mA on the millimeter.
8. When the timer countdown is complete, turn the pressure adjustment knob ~4.5 turns clockwise to limit Argon flow. DO NOT TIGHTEN THIS VALVE. Turn off the vacuum switch and vent the system using the poppet valve and remove your sample.
9. Leave the tool as you found it by evacuating the chamber to P<0.05mB. Remember to turn off the “vacuum” switch.
10.  Don’t forget to disable the tool in badger after you’re done.



[image: ]
These instructions are intended for reference only, and will not replace the thorough training required for proper system operation. Contact Xiao Ji with questions or to report a system problem.
1. Vent the chamber and place the sample
1. Open the gas valve and pump down the chamber
1. Sputter the sample then close the coater
1. Take out the sample and close gas valve
1. Pump down the chamber and clean the desk

 
	1. 
	Enable the tool in BADGER 
	[image: ]

	2. 
	VENT 
Vent the system by lightly pushing the poppet valve toward the center of the vacuum jar. Venting will take 8-12s. 
	

	3. 
	OPEN CHAMBER 
Lift the hinged cover and tilt it toward the back of the system. Carefully remove the vacuum jar and place it upright on the black pad located to the right of the chamber. Handle the vacuum jar carefully to avoid damage to the sealing surfaces. 
	

	4. 
	SAMPLE PLACING 
	

	
	Place your sample on the chamber pedestal and carefully replace the vacuum jar. Close the cover and assure the vacuum jar is resting between the rubber seals at its top and bottom. 
	

	5. 
	PUMP DOWN 
Use the “vacuum” switch to turn on the pump and evacuate the chamber.  Let the system pump to P<0.05mB .  
(Pump down takes about two minutes. You may need to apply some pressure to the top plate to encourage the initial vacuum seal). 
	

	6. 
	PRESSURE SETTINGS Turn the pressure adjustment knob about 4.5 turns counter-clockwise to set the pressure to ~0.1mB. 
	

	7. 
	SET UP DEPOSITION TIME 
Simultaneously depress the “pause” button and an up / down arrow to adjust the deposition time.  (The deposition rate is ~1A/s.  60-120A/6-12nm of Au is sufficient to prevent charging during SEM imaging).
	

	8. 
	PROCESS START 
Depress the “start” switch. You should see a blue plasma and the timer should begin to count down. The current should read ~10mA on the miliammeter.
	 


	9. 
	STOP PROCESS When the timer countdown is complete, turn the pressure adjustment knob ~4.5 turns clockwise to limit Argon flow. DO NOT TIGHTEN THIS VALVE.  Turn off the vacuum switch and vent the system using the poppet valve and remove your sample. 
	

	10.
	Leave the tool as you found it by evacuating the chamber to P<0.05mB. Remember to turn off the “vacuum” switch.
	

	11.
	BADGER LOGOUT: Don’t
forget to disable the tool in badger after you’re done.
	[image: ]



Person in charge：
Trained：


1. [bookmark: _Toc73712715][image: ]Arbin Instruments for all-solid-state battery
	Instrument
	Arbin battery testing system BT2003

	Person in charge
	Hongli Wan
	
	Contact
	240-413-8957

	
	
	
	
	

	Engineers contact
	Website: https://www.arbin.com/
Phone number: +1 (979) 690 2751
E-mail: sales@arbin.com

	“Arbin battery testing system” Instrument Standard Operating Procedures
1. Arbin battery testing system can be used for testing all-solid-state batteries at voltage range of -10~10V and current range of -0.1~0.1A. Don’t use it beyond the range.
2. Channels #1~#10 are used connected with the oven, and can test all-solid-state battery at high temperature. Don’t replace the alligator clips for all-solid-state battery test to coin cell holders (Figure 1).
[image: ]
Figure 1. The way to attach battery to Arbin Instruments: (a) coin cell holders, (b) alligator clips
3. Electrochemical  test  experimental  procedure  is  defined  by  user  in  the  “schedule”  file. Each schedule is a combination of sequential steps that define: (1) a controlling test function and its value; (2) the termination conditions for each step; (3) the next step that the testing is scheduled to go to when the present step is finished; (4) data logging criteria (Figure 2). Each schedule is stored in the file with an extension of *.sdu. Each schedule may consist of as many steps as desired. Once the test schedules are defined, each schedule can then be assigned to any channel during creating a test batch. The schedules are stored in the MITS Pro Files/Schedule Files directory. [image: ]
Figure 2. An example of the schedule file
4. To  see  the  results  of  your  test,  use  Excel  which  is  built  into  the  Arbin  Instruments’ system software. Open Excel, Select “Add-Ins” option in the top bar menu, Select “Import Data” option. In the “Import File Name” box, click “Change File...”. A new window will appear. Select *.res file with your data. Click “Open” (bottom right corner of the window). This will bring you back to the “Import Data” window. Click “Arbin Plot” box, Select “Simple Plot” and plot the curves you needed.
5. Don’t dispose the used gloves and coin cells on Arbin Instruments’BT2003 system.



	“Arbin电池测试系统” 使用规则和注意事项
1. Arbin电池测试系统的测试电压范围 为-10 ~ 10V ，电流范围为 -0.1 ~ 0.1 A。使用时请勿超过量程范围。 
2. 通道 # 1 ~ # 10与烘箱连接，可在高温下测试全固态电池。 不要将全固态电池试验用的鳄鱼夹换成扣式电池电池夹（图1）
[image: ]
图1. 测试系统所用的（a）扣式电池电池夹及全固态电池测试用（b）鳄鱼夹
3. 电化学测试的测试程序在“Schedule”文件中。 每个测试程序是几个连续步骤的组合，这些步骤中包括: (1)测试步骤的测试条件及测试值; (2)每个步骤的终止条件; (3)当当前步骤完成时转到下一步测试步骤; (4)数据记录标准（图2）。 每个测试程序都存储在扩展名为 .sdu 的文件中。 每个测试程序可以包含任意多的步骤。 所建立的测试程序可用于都任何通道的测试，且建立的测试程序保存在MITS Pro 文件夹中。
[image: ]
图2. 测试程序示意图
4. 查看测试结果，请使用Arbin instruments 系统软件中内置的 excel。 打开 excel，在顶部栏菜单中选择“Add-Ins”选项，选择“Import Data”选项。 在“Import File Name”中，选择“Change File...”后会出现一个新窗口，在新窗口中选择需要打开的 .res文件，并单击“Open”(窗口右下角)。 然后在出现的“Import Data”窗口中。 单击“Arbin Plot”，选择“Simple plot”并绘制所需的曲线。
5. 不要将用过的手套及废电池放在 Arbin电池测试系统台面上。

	Accessories / Manual links
Websites for coin cell holders, alligator clips and other accessories: https://www.arbin.com/


Sign
Person in charge：
Trained：

1. [bookmark: _Toc73712716]
Arbin BT2043 (-10 V to 10 V with auxiliary channels)
	Instrument
	Arbin BT2043 (-10 V to 10 V with auxiliary channels)

	Person in charge
	Singyuk Hou
	Contact
	(646) 209-0500

	Engineers contact
	Kevin Duff
Senior Customer Service Engineer
979-690-2751 ext 124
Kevin.D@arbin.com

	Instrument Standard Operating Procedures
1. Always ask for permission and training from Singyuk before using the instrument. If the instrument behaves abnormally, talk to Singyuk.
2. Make sure coin cell surface is clean before putting into coin cell adaptor to avoid corrosion.
3. Users should put his/her initials in the test file name to avoid confusion. 
4. Users should not occupy channels with dead cells. The dead cells (overly cycled cells, cells with abnormal potential profiles or safety warning from the instrument, cells with corroded surface and so forth) may be removed without notification. 
5. After cycling, the cells should either be removed by the users for further tests or disposed to the wasted coin cell box. Do not dispose wasted cells on the bench top.
6. Return coin cell adaptors and wires to Singyuk when finishing using.

	Precautions
1. Dust accumulation could cause disconnection between instrument and computer. Singyuk and other users should clean up the air filter with vacuum cleaner when needed.
2. Wasted cells should be insulated with plastic bags before disposal.

	Manual and Accessory links
1. Manual: http://www.autolabj.com/construction.files/option.files/Arbin/BT-2X43_rev5.pdf
Full manual can be found in the lab.
2. Accessory: https://www.arbin.com/store/


Signatures from people in charge：
Signatures from trained users：


1. [bookmark: _Toc73712717]Arbin BT2003 (High current)
	Instrument
	Arbin BT2003 (High current)

	Person in charge
	Singyuk Hou
	Contact
	(646) 209-0500

	Engineers contact
	Kevin Duff
Senior Customer Service Engineer
979-690-2751 ext 124
Kevin.D@arbin.com

	Instrument Standard Operating Procedures

1. Always ask for permission and training from Singyuk before using the instrument. If the instrument behaves abnormally, talk to Singyuk.
1. Make sure coin cell surface is clean before putting into coin cell adaptor to avoid corrosion.
1. Users should put his/her initials in the test file name to avoid confusion. 
1. Users should not occupy channels with dead cells. The dead cells (overly cycled cells, cells with abnormal potential profiles or safety warning from the instrument, cells with corroded surface and so forth) may be removed without notification. 
1. After cycling, the cells should either be removed by the users for further tests or disposed to the wasted coin cell box. Do not dispose wasted cells on the bench top.
1. Return coin cell adaptors and wires to Singyuk when finishing using.


Sign
Person in charge：
Trained：




9. [bookmark: _Toc73712718]BUEHLER EcoMet 30 Single Manual Grinder Polisher手动磨抛机
	Instrument
	BUEHLER EcoMet 30 Single Manual Grinder Polisher 手动磨抛机

	Person in charge
	Xinzi He
	Contact
	301-458-9523

	Engineers contact
	BRYAN HOPFINGER
PHONE NUMBER: 847-295-4654
EMAIL: BryanH.SALES@BUEHLER.COM

	“BUEHLER EcoMet 30 Single Manual” Instrument Standard Operating Procedures
Manual Unit Control Panel
1.	Buehler Logo: When power is connected, the Buehler Logo will illuminate with a blue light. 
[image: ]2.	Power Switch: Turn the Power Switch knob to the ON position and the platen will rotate. Turn the Power Switch knob to the OFF position and the platen will stop rotating. 
3.	Platen Speed Control: Turn the Platen Speed Control knob to the preferred speed between 50rpm-500rpm.
4.	Water Control: Turn the Water Control knob to the ON position to turn water on. Turn the Water Control knob to the OFF position to turn water off.
5.	Water Dispensing Arm: Turn the arm to adjust the position of the water dispensing within 90 degree.
6.	Water Control Knob: Turn the knob clockwise and counter clockwise to decrease or increase water rate.
7.	Emergency Power Button: Disconnects all high voltage electricity from the machine and stops all moving parts. Only use the E-STOP function in an emergency.

Water Connections
1. The recommended water flow rate is 0.5 Gallon/Min (2 liter/Min), water pressure for the EcoMet 30 is 40 to 116 psi (2.5 – 8 bars).
2. Connect the thread in the Inlet Tube to the thread of Water Inlet at the back of the machine, connect the other side of the Inlet Tube with Hose Clamp to the water source equipped with a separate shut-off valve.
3. 
Drain Connections
1. Connecting one side of the Drain Hose to the drain outlet fitting located on the back of the grinder-polisher, Use the supplied 90-degree PVC Drain Elbow to direct the drain hose in work areas where space is limited and does not allow the drain hose to be fully extended.
2. Place the other side of the Drain Hose at an incline to allow for proper drainage and to prevent the buildup of debris residue in the hose.
3. Extend the remaining length of the drain hose to a drain, sink, recirculating system, or other available catch container.


	“BUEHLER EcoMet 30 Single Manual” 使用规则和注意事项
1. 转速请由小慢慢调大。
2. 使用完毕请关闭电源。移除水管和残留在机器中的水。The main water supply must be shut off at night or when the machine is left unattended. 
3. Check the water supply hose and drain hose for any leaks. Make sure there are no leaks, before operating the unit.
4. All operators should be trained in the use of Grinder-Polishers.
5. [image: ]Always use safety glasses. Flying debris and liquids can cause severe eye injury.
6. [image: ] Dress properly. Do not wear loose clothing or jewelry and contain long hair. They can be caught in moving parts and may result in severe personal injury.
7. Protective equipment should be worn to handle specimens, which may be sharp or hot. 
8. Do not operate machine in explosive atmospheres, such as in the presence of flammable liquids, gases, or dust. Sparks may ignite the dust or fumes. 
9. Replace damaged or defective parts immediately and use only Buehler or Buehler authorized replacement parts. Use of unauthorized parts or failure to follow maintenance instructions may create a risk of electrical shock or injury. 
10. Check for misalignment or binding of moving parts, breakage of parts and any other condition that may affect the machine operation. If damaged, have the machine serviced before using. Poorly maintained machines can cause accidents. 
11. Maintain the machine with care. Properly maintained machines are less likely to bind and are easier to control. Any alteration or modification is a misuse and may result in a dangerous condition.


	Accessories / Manual links
https://www.buehler.cn/ecoMet-30-manual-grinder-polisher.php#downloads


Sign
Person in charge：
Trained：


10. [bookmark: _Toc73712719]IsoMet Low Speed Cutter 低速精密切割机
	Instrument
	IsoMet Low Speed Cutter 低速精密切割机

	Person in charge
	Zeyi Wang
	
	

	Engineers contact
	

	There are two speed cutters in the lab: an old one for glass cutting and a new one for ASSB cutting.
Please find Zeyi Wang for consuntant of usage for the glass cutting machine and the new diamond cutter for solid state cutting.
https://www.buehler.cn/isoMet-low-speed-cutter.php


Sign
Person in charge：
Trained：


11. [bookmark: _Toc73712720]Press
	Instrument
	Press

	Person in charge
	Xiao Ji
	
	

	Engineers contact
	
	

	
All of the press are in charge of Xiao Ji. You should follow the instruction on the press to ensure your safety. Contact Xiao Ji with questions or to report a problem.



Sign
Person in charge：
Trained：


12. [bookmark: _Toc73712721]Retsch Ball Milling
	Instrument
	Retsch Ball Milling (PM100×2; PM200×2)

	Person in charge
	Xiao Ji
	Contact
	sufu2018@umd.edu

	
	
	
	2409064677

	Engineers contact
	Michael.Gordon@verder-scientific.com; 1-215-867-1866

	Standard Operating Procedures and Precautions
1. Add the corresponding grinding ball and sample into the grinding jar (If the sample has electronic conductivity, please use the stainless steel jar. ZrO jars are currently only used for grinding solid state electrolytes.) 
在研磨罐内放入相应的研磨球和样品（若样品具有电子导电性请用铁罐，ZrO罐目前仅用于磨固态电解质）。
2. Close the jar with a clamp with locking mechanisms and tighten it to the proper position with a clip. Remember to balance the three sides to prevent the clamp from deforming too hard. 
使用夹子密封拧紧到适当位置，三侧要同时拧以防太用力而夹具变形。
[image: ]
3. Weigh the grinding jar with lid, ball filling, sample material and clamp.  Balancing the device before use of PM100 and ensure the mass of the two jars is basically the same before use of PM200.
罐子称重，使用PM100注意使用前调解好平衡铁块的质量，使用PM200保证两个罐子质量基本一致。
[image: ]
4 Inserting the grinding jar and clamping unit. The red locking sleeve now in the blocked position stops the threaded spindle from coming loose automatically.
使用闭锁装置固定罐子，注意锁好时红色锁定套筒应位于下方以防止螺旋柄松动。
[image: ][image: ]
5 Close and activate the device. 
Set the required speed, grinding time, pause time, total time and reversing situation (the speed does not exceed 510rpm, control the appropriate grinding and pause time to prevent the jar from overheating). Ensure there is no obvious and large voice after start, otherwise please stop it and check the jar whether it has been locked properly.
关闭并启动球磨机:分别设定所需的转速、研磨时间、暂停时间、总时长及反转情况（转速不超过510rpm，控制适当研磨与暂停时间，防止罐子过热），启动后确定无明显噪声，否则暂定以检查是否罐子加紧。
 
Other notifications 其他注意事项
（1）Replacing the machine fuses 跟换保险丝
[image: ]
(2) Return for Service and Maintenance
[image: ]
    RETSCH devices and accessories can only be accepted for repair, maintenance or calibration if the returned goods despatch note has been correctly completed in full.
• When returning a device, attach the returned goods dispatch note to the outside of the packaging.
(3) Rubber washer on the pressure plate 夹具橡胶垫圈磨损易滑动
[image: ]
（4）Clean the jar清洗球磨罐
[image: ]
After cleaning, the grinding jars can be dried in the drier cabinet at the temperatures specified below.
Stainless steel： less than 200℃， ZrO jar: less than 120℃
Remember not to heat the O-ring for too long time or you can use the hair dryer to dry the jar.


Sign
Person in charge：Sufu Liu


13. [bookmark: _Toc73712722]UV Lamp
	Instrument
	IntelliRay 600

	Person in charge
	Jiaxun Zhang
	
	Contact
	3012049582

	
	
	
	
	

	Engineers contact
	

	Operating Procedures and Precautions
The IntelliRay is a compact microprocessor-controlled UV flood curing system.
System Timers
Duration of curing is controlled by a 1 to 9999 second or hour exposure timer that actuates the shutter. The exposure timer also has a user controlled manual mode, and a mode for use in long exposure applications such as artificial aging or solar panel testing.
Lamp Intensity Control
The system has a user adjustable intensity level. This feature provides the flexibility of choosing appropriate curing intensity for sensitive materials. Time, intensity as well as all other settings can be password protected.
Start Up
A. Mount the IntelliRay at an appropriate distance from the target curing surface. Plug the IEC
type connector of the AC Power Cord into the Power Input Receptacle at the rear of the Lamp
Housing. Plug in the opposite end of the power cord into a nearby single-phase power outlet.
B. To start the system, turn on the Input Power Switch at the rear of the unit.
C. A 2 minute warm-up time is required for the lamp to reach full intensity. During the warm-up
period, the system is automatically set to full power mode with the shutter closed, and the warmup time remaining is counted down on the LCD display.
D. Once warm-up is complete, the Ready LED will light, and the following message will appear
on the LCD display: Setup = ENTR, Cure Menu = MENU. Press MENU to proceed to curing. At
the Lamp Intensity prompt, type in the desired value followed by ENTR. At the Exposure Time
prompt, type in the desired number of seconds. Once the ENTR key is pressed, the shutter will
open for the requested time duration. To stop exposure prematurely, press ENTR again.
E. Setting lamp intensity from the menu prompt or by adjusting the lamp distance closer or
farther from the substrate being cured will increase or decrease intensity and curing time
accordingly. Refer to the adhesive manufacturer’s data sheet for appropriate exposure time and
intensity levels. Optimum curing settings may need to be determined experimentally.
Shut Down
To shut down the light cure system, simply shut off the rear panel Input Power Switch
[image: ]


Sign
Person in charge：
Trained：
14. [bookmark: _Toc73712723]CHI for CV testing
	Instrument
	CH Instruments (Electrochemical Analyzer) 

	Person in charge
	Tao Deng
	
	Contact
	Tdeng1@umd.edu

	
	
	
	
	

	Engineers contact
	https://www.chinstruments.com/; Tel: (512) 402-0176 

	Instrument Standard Operating Procedures
1.  Create your own file for saving the data at “Local Disk: C  CHI data”. 
2.	Before use it, please make sure you have reserved the instrument. Then, click on the “CHI600 Electrochemical Analyzer” and check if the CHI is connected with the computer. (If not, restart the CHI instrument.)
3.	Be familiar with different connectors/clips for CHI: Working electrode (Green), Working (Blue), Reference (White), Counter (Red), and Earth ground (black). Then, connect the battery for testing. 
4. Click on the “Control  Open circuit potential” and get the initial cell voltage, see Left Figure below. 
5. Click on “Setup” and choose “Cyclic Voltammetry” technique. After that, click on “Parameters” and input the parameters of your testing, as shown in Right Figure. 
6. Click on the start button and begin your testing. 
[image: ][image: ]


	Some Precautions
1、Do remember to save and name your data file after the testing!!!! It will be lost if you close the window directly!!! 
2. Please make sure the connector will not contact each other and short the battery. 
3. When in testing, please attach a note to remind others: do not contact or remove your battery. 
4. Clean the table and take away your cells. 

	Accessories / Manual links
· https://www.chinstruments.com/downloads.shtml 


Sign
Person in charge：

Trained:


15. [bookmark: _Toc73712724]Lower temp. oven
	Instrument
	Low-temperature Chambers

	Person in charge
	Bo Nan
	
	Contact
	 2408257511

	Engineers contact
	NA

	Standard Operating Procedures and Precautions
Operations
14. Before opening the chamber, ones should set the inside temperature of the chambers to room temperature by clicking “SET POINT” on the screen and open it when the temperature reaches to the room temperature showed at “PROCESS VALUE”
15. Put/Take out your materials as quickly as possible and be sure to wipe out the condensed water inside before you close it.
16. Set the temperature you want by clicking “SET POINT” and the number, then click “ENTER” to set it.
17. Please be careful about the PWR bar below the SET POINT icon, the cooling PWR should be full while heating PWR should be zero when the temperature needs to go down; The cooling PWR should be zero and heating PWR should be 100% when the temperature needs to go up.
18. Double check if your desired temperature is reached after “temperature difference/1.5” minutes to make sure that everything works properly
Precautions
11. Be sure to ask BO NAN & JIJIAN XU before you use the low-temperature chambers since every time we open the chambers, there would be an uncertain influence on the batteries tested inside.
12. Be as gentle and patient as possible when you are trying to use the testing channels in the low-temperature chambers. Find the right 1-1 wire-channel map and move the wire gently to avoid possible influence on the others 
13. Do NOT leave the low-temperature chamber door open for a long time since the moisture would be condensed on the inside surface of the chamber and immerse the batteries tested.
14. Do NOT set the temperature as low as -65℃ and do NOT heat the chamber without permission
Warnings
5. ASK BO NAN & JIJIAN XU before you use their low-temperature chamber

6. ASK BO NAN & JIJIAN XU before you use their low-temperature chamber

7. ASK BO NAN & JIJIAN XU before you use their low-temperature chamber





Sign
Person in charge：
Trained：

16. [bookmark: _Toc73712725]MSK-110-Hydraulic Crimper
	Instrument
	[bookmark: _Hlk35508474][bookmark: OLE_LINK22][bookmark: OLE_LINK15][bookmark: OLE_LINK16]MSK-110-Hydraulic Crimper

	Person in charge
	Jiaxun Zhang
	Contact
	2404133975

	Engineers contact
	

	Instrument Standard Operating Procedures
1. Clean crimping die with dry tissue before operation.
2. Lock the handle.
3. Place coin-cell at the center of die with cathode upright.
4. Shaking the handle slowly to load pressure to reach 50 Kg/cm^2. 
5. Unlock and pick coin-cell up when die declines.
6. Clean and lock.



	Precautions
1. Check whether crimping die is stuck before operation.
2. Avoiding over-pressure. The built-in small hydraulic pump is not designed for holding high pressure. The pressure inside will be released gradually after reaching 50~80 Kg/cm^2. 
3. Contact the person in charge whenever die got damage, and not try to repair it when you are untrained.


Person in charge：
Trained：


17. [bookmark: _Toc73712726]Ammonia compression system
	Instrument
	Ammonia electrochemical compression system

	Person in charge
	Longsheng Cao/Joe Baker
	Contact
	2407140754

	Engineers contact
	

	Instrument Standard Operating Procedures
1. Ensure that DAQ system is on and LabVIEW program is running. Ensure “Write” function is on. 
2. Load desired gas chromatograph (GC) method and allow GC to warm up (up to 1 hr)
3. Place ammonia buffer solution at the system outlets to neutralize waste ammonia
4. Close fume hood sash
5. Open ammonia and hydrogen ball valves on the side of the fume hood and open ammonia and hydrogen solenoid valves at their respective gas control panels
6. In the LabVIEW software, begin flowing ammonia and hydrogen gases via the mass flow controllers and set desired pressure.
7. Turn on Gamry potentiostat after flowing gas through the system for at least 0.5 hrs
8. When experiment is finished, turn off Gamry instrument and GC. Turn off mass flow controllers and close ball and solenoid valves. Enter zero in pressure setpoint to relieve system pressure.
9. Empty the spent buffer solution in a suitable waste accumulation receptacle

	Precautions
1. Do not leave system unattended when performing experiments with ammonia and/or hydrogen
2. Keep fume hood sash closed whenever flowing gas in the system
3. Use buffer solution whenever ammonia is used 
4. In case of emergency, power down all equipment. Turn ammonia and hydrogen gas panels off to halt flow of gas.
5. Do not allow system pressure to exceed 10 atm
6. All tubing and wetted instrument areas must be stainless steel or another compatible material to prevent corrosion


Person in charge：
Trained：
18. [bookmark: _Toc73712727]Water dehumidification system
	Instrument
	Electrochemical dehumidification system

	Person in charge
	Longsheng Cao/Joe Baker
	Contact
	2407140754

	Engineers contact
	

	Instrument Standard Operating Procedures
1. Ensure that DAQ system is on and LabVIEW program is running. Ensure “Write” function is on. 
2. Enter desired oxygen flow rates and allow system to reach steady state (about 2 hrs)
3. Turn on Gamry potentiostat to begin dehumidification experiment. Run experiment until the humidity conditions all become steady (approx. 2 hrs)
4. After test, turn off GAMRY first, followed by oxygen/air
 


	Precautions
1. Do not leave system unattended when performing experiments
2. Ensure that system reaches steady state before turning the Gamry on or off
3. Keep flammable materials away from oxygen exhaust tubes
4. Use only stainless steel or other compatible materials for wetted areas in contact with water vapor



Person in charge：
Trained：



19. [bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: _Toc73712728]Across International Vacuum Drying Oven
	Instrument
	Across真空烘箱（极片专用）

	Person in charge
	Jiale Xia
	Contact
	3016834545

	Engineers contact
	

	Instrument Standard Operating Procedures
1. 将红色VENT按钮缓慢逆时针旋转到open状态，待真空表指针归零后，打开烘箱门，取出或放入样品。
2. 样品取放完成后，关闭烘箱门。首先将红色VENT旋钮顺时针旋转至close状态并拧紧，再将黑色VACUUM旋钮逆时针旋转至open状态，打开真空泵开关开始抽真空，待真空表指针指向仪表盘左侧底部后（真空度760 mmHg），顺时针旋转VACUUM按钮至close状态并拧紧，随机关闭真空泵开关。


	Precautions
1、此烘箱为干燥极片专用，严禁烘干粉末或其他物品；
2、此烘箱为长期开启状态，温度设置为190℉，如无特殊情况不得擅自关闭烘箱或者更改烘箱温度；
3、使用烘箱取放样品之后，一定要抽真空之最大值，且抽完真空后需立即关闭真空阀及真空泵。
4、使用烘箱烘涂膜极片样品时，请标注姓名及放入样品时间，保持烘箱内部干净整洁，不得长期占用大量烘箱空间。



Person in charge：
Trained：


20. [bookmark: _Toc73712729]Fisherbrand Isotemp Model 282A Vacuum Drying Oven
	Instrument
	Fisherbrand Isotemp真空烘箱

	Person in charge
	Jiale Xia
	Contact
	3016834545

	Engineers contact
	

	Instrument Standard Operating Procedures
1. 将烘箱右下角VENT按钮缓慢逆时针旋转到open状态，待真空度归零后，打开烘箱门，取出或放入样品。
2. 样品取放完成后，关闭烘箱门。首先将VENT旋钮顺时针旋转至close状态并拧紧，再将VACUUM旋钮逆时针旋转至open状态，打开真空泵开关开始抽真空，待真空示数降至16 in. of Hg或以下之后，顺时针旋转VACUUM按钮至close状态并拧紧，关闭真空泵开关。
 

	Precautions
1、此烘箱的密封橡胶圈已经松动，关闭烘箱门时，先调整密封橡胶圈位置，再关上烘箱门开始抽真空。刚开始抽真空时要手动压紧烘箱门，待确定真空示数正在下降后再松开。真空示数降至16 in。 of Hg或以下之后，需及时关闭真空阀以及真空泵，不得一直抽真空。
2、此烘箱为长期开启状态，可设置温度区间为20-280℃，常设温度为80℃，如无特殊情况不得擅自更改烘箱温度或关闭烘箱。
3、此烘箱由于较为老旧，偶尔可能会出现温度异常升高情况，使用烘箱前请注意确认烘箱温度是否正常。
4、烘塑料制品的时候，注意塑料制品是否能承受烘箱温度，且最好不要直接接触烘箱底部或烘箱壁。


Person in charge：
Trained：


21. [bookmark: _Toc73712730] Across Forced Air Drying Oven
	Instrument
	Across鼓风干燥烘箱

	Person in charge
	Jiale Xia
	Contact
	3016834545

	Engineers contact
	

	Instrument Standard Operating Procedures
1. 温度设置：打开烘箱开关，按绿色SET按钮进入温度设置程序，通过向下三角和向上三角形按钮调节温度，向左三角按钮确认。
 

	Precautions
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]1、此烘箱为手套箱物品专用干燥烘箱，如手套、称量纸、移液枪头等。
2、私人物品烘好之后请及时拿进手套箱或者自行收好，不要长期占用烘箱空间。
3、请注意保持烘箱内部干净整洁。



Person in charge：
Trained：


22. [bookmark: _Toc73712731]Across Stable Temp-19 Drying Oven
	Instrument
	Across Stable Temp-19 Drying Oven

	Person in charge
	Jiale Xia
	Contact
	3016834545

	Engineers contact
	

	Instrument Standard Operating Procedures
1. 打开烘箱开关启动烘箱。
2. 按住黄色按钮进入程序设置，Shift按钮（向左三角）进行程序切换，增加（向上三角）或减小（向下三角）进行温度加减设置。
 


	Precautions
1、此烘箱为玻璃仪器干燥专用烘箱
2、烘箱可设置温度为20℃-200℃， 常设温度为90℃。
3、私人物品烘干之后，请及时取出，不要长期占用烘箱空间，并注意保持烘箱内部干净整洁。



Person in charge：
Trained：



23. [bookmark: _Toc73712732]LAND for coin cells
	Instrument
	LAND for coin cells

	Person in charge
	Jijian Xu 
	
	Contact
	571-685-9828

	Engineers contact
	027-87293748

	 Instrument Standard Operating Procedures
1. If you have not been trained, DO NOT use until training is obtained.
2. The LAND system should be isolated from water to avoid short-circuiting the batteries.
3. During the charge and discharge measurement, the tested battery should be separated.
4. "Safety Protection": Set the "Overvoltage" option to 5V.
5. Regularly observe during the test and stop the test in time if you find the battery is damaged.
6. Keep the test program running, DO NOT close the program window.
7. Waste batteries should be placed in a dedicated storage container



Sign:


24. [bookmark: _Toc73712733] TG Analyzer: 
	Instrument
	Thermogravimetric Analyzer (TA Instruments) 

	Person in charge
	Tao Deng
	
	Contact
	Tdeng1@umd.edu

	
	
	
	
	

	Engineers contact
	Email: info@tainstruments.com/; Tel: 302-427-4000 

	Instrument Standard Operating Procedures
1.	Open the computer and create your own file for saving the data at “Windwos7_OS(C:)TA Data”.
2. Start the TA instrument and wait for 10 min. Then, click on “TA Instrument Explorer” on desktop. If it is ready, the small icon will show “Complete” state. 
3. Click on the small icon on the desktop, the control panel “QSeries” will appear. 
4. Open the gas valve (Air or Argon), ~2 Psi is enough to maintain a gas flow of 100mL/min, then set the value of 100 mL/min under air/argon gas at “Notes” (Right Image). Please remember close the valve and set the value to Zero after use. 
5. Set parameters: 1) Please input “sample name”, “Data File Name and save location” at “Summary”; 2) Set temperature range at “Procedure”, see Left Image. 
6. Tare the pans and make sure the furnace area is clean: Click on “Control Furnace Open”, close the furnace after placing two Almina pans on the detectors with tweezers. Then, click on “Calibrate Tare”, make sure the weight is < 0.001mg. 
7. Open the furnace and place the sample inside the experiment Pan; Close it and make sure everything ready. 
8. Click on the “Start” button and start the testing. 
[image: IMG_1373.jpg] [image: IMG_1378.jpg]


	Some Precautions
1. Sample with phase change should be less then 10mg when testing. 
2. When sampling, please be careful: The detector is easy to be broke, costs more than 1000 dollars for each. 
3. Close the gas valve after testing and set the gas flow value to Zero. 
4. Clean the table and make sure the furnace is closed before leave. 

	Accessories / Manual links
· https://www.tainstruments.com/support/
· Buy pans via amazon or website:  https://www.advaluetech.com/products/alumina/alumina-sample-pan?gclid=CjwKCAiAzJLzBRAZEiwAmZb0akwZMihxSG6TzkKsxMwJexn9grTavOgmZOtG4IKWc8u7x9--E3WbPhoC818QAvD_BwE



Sign
Person in charge：
Trained:



25. [bookmark: _Toc73712734]Electrode casting
	Instrument
	Electrode casting

	Person in charge
	Xiyue Zhang
	
	Contact
	

	Engineers contact
	

	“Electrode casting” Instrument Standard Operating Procedures
              [image: 图片包含 室内, 小, 厨房, 桌子

描述已自动生成]  [image: 桌子上摆放着黑色的机器

低可信度描述已自动生成]
              [image: 桌子上的广告

中度可信度描述已自动生成]  [image: 桌子上放满了不同类型的电子产品

低可信度描述已自动生成]
4. Turn on vacuum making the foil flat.
5. Put the prepared slurry on the foil near rod.
6. Put the doctor blade behind slurry.
[image: Figure 12: Processing steps for thick-film coating of composite cathode materials via tape casting.]  
[image: 电脑游戏的截图

中度可信度描述已自动生成]
12. Heating the current collector until the slurry almost dried, then turn off vacuum, put the foil in vacuum oven for 12h.
[image: 桌子上摆放着黑色的机器

低可信度描述已自动生成]
13. Turn off the heater.
14. Turn off the power.
15. Wipe the blade,  platform, rod and put them to original position. Then close the casting machine as before you use.

The old “Electrode casting” Instrument Standard Operating Procedures

[image: 蓝色的火车

中度可信度描述已自动生成]


	“KSL-1100X Muffle furnace”  Precautions
1. Casting speed＞ 005;
2. Always keep clean


Sign
Person in charge：
Trained：

26. [bookmark: _Toc73712735]AR-100 Conditioning mixer
	Instrument
	AR-100 Conditioning mixer

	Person in charge
	Jijian Xu
	Contact
	

	Engineers contact
	

	“AR-100 Conditioning mixer” Standard Operating Procedures
1. Use the attached containers, which can be obtained from Chongyin Yang.
1. Tighten the lid of the container and avoid the sample spilling out to cause the contamination during centrifugation.
1. Pull toward the door marked with arrow, put the container into the white inner ring mold and then together into the outer mold. Weigh the total mass of the three parts, put them into the mixer, and adjust the same value of “balance (Gross Weight)”. The position of the grooves in the inner and outer rings should keep parallel. 
1. Close the door of the mixer.
1. Set up the running program. Firstly, set the “Memory” to “FUNC. 5”, which is indicated by the green color. Then press “SET UP” to change the mixing speed and time. When “MIXING” was selected, adjust the arrows in the middle of the panel to increase or decrease the mixing time; When “SPEED” was selected, adjust the arrows in the middle of the panel to increase or decrease the mixing speed. Attention: the maximum speed is 2000 r, and no more than 30 min one time to avoid the machine overheating. Finally, press “START” to start the program. 
1. After the mixing is finished, be sure to wait the displayed time returning to the setting value before opening the door.
1. Take out the samples. If any sample is spilled, please clean it before closing the door. 
Accessory lists: Containers
Storage position: Can be obtained from Chongyin Yang
Instruction link: https://www.thinkymixer.com/en-us/product/ar-100/


	“匀浆机”操作规程
1. 必须使用匀浆机自带的匀浆罐（储存在杨崇寅师兄那里）。
1. 将装好浆料的匀浆罐拧紧，防止在离心过程中样品洒出，污染仪器。Pull
1. 向外拉动机身上箭头位置，打开匀浆机的门。将匀浆罐卡在内环白色模具中，再整个套入外环白色模具，整个取出（内外环+匀浆罐），称取质量后放入，内外环凹槽位置相对应，调整“Blance (Gross Weight)” 为相应值。
1. 关紧匀浆机的门。
1. 设定程序。首先，将“Memory”部分调为“FUNC.5”(按钮显示绿色表示调整成功)；然后摁“SET UP”，调整混料速度和时间。当“MIXING”显示绿色时，调整面板中间的箭头，增加或减少时间；当“SPEED”显示绿色时，同样调整面板中间的箭头，增加或减少转速。注意：最大转速为2000 r，匀浆时间不超过30 min，防止机器过热。设定完毕后，摁“START”启动程序。
1. 机器运行时，面板会显示剩余时间。待匀浆结束后，务必待显示数字为设定的匀浆时间后再开门取样。
1. 若有样品洒出，请清理干净后再将门关上。


	Precautions
1. Don’t use toxic, flammable, explosive or any other dangerous materials for mixing.
1. The slurry in the container should not be too full to prevent spilling out during mixing.
1. Be sure to tighten the lid of the container before mixing.
1. Adjust the weight balancer according to the total mass.
1. Don’t open the door during the operation of the mixer.
1. No more than 30 min one time and no more than 2000 r of the speed.
1. Please be sure to let the unit cool down after long time continues operation.
1. After the mixing is finished, be sure to wait the displayed time returning to the setting value before opening the door.
1. When finished, if any sample is spilled, please clean it. The containers can be cleaned and stored in person.  


	“匀浆机”注意事项
1. 切勿用来混合有毒、可燃、易爆或其他任何具有危险的材料。
1. 浆料不宜太满，防止离心过程中浆料洒出。
1. 匀浆前，务必确保匀浆罐的盖子是拧紧的。
1. 请务必调整示数为内外环及含有浆料的匀浆罐的总质量。
1. 匀浆机运行过程中，禁止开门。
1. 单次匀浆时间不超过30 min，转速不超过2000 r。
1. 若多人连续使用，机器可能会发热，故待机器冷却后再进行使用。
1. 匀浆停止后，务必待显示数字为设定的匀浆时间后再开门取样。
1. 使用完毕后，若有样品洒出，请清理干净。匀浆罐可自行清理和储存。




	Accessories / Manual links
配件清单：匀浆罐。
收纳位置：请找杨崇寅师兄。
说明书链接：https://www.thinkymixer.com/en-us/product/ar-100/



Sign
Person in charge：
Trained：


27. [bookmark: _Toc73712736]MTI Tube Furnace科晶管式炉 
	Type
	Hefei MTI OTF-1200X Tube Furnace

	Guardian
	An Phan
	
	Use it
	Book Online

	Details
	Official website on MTI

	Accessories
	Tube book from AdValue Tech；Sealing ring from Amazon/MTI

	Operation for MTI OTF-1200X Tube Furnace
1. The sample is placed in the constant temperature area of the tube furnace, put in the furnace plug, the flanges on both ends of the furnace tube are sealed, and the gasket is checked for integrity；
2. Connect the argon gas bottle, check the tightness of the pipeline, twist the valve lightly, and adjust to the appropriate gas flow;
3. Pay attention to the tail gas treatment at the outlet, and determine the solution for collecting or processing the tail gas according to the reactant tail gas； 
4. Setting of tube furnace heating program: Set the panel as shown in the figure below. Turn on the power and switch on the tube furnace (Lock). Control the constant temperature zone of the tube furnace on the left and right. Press the B key to enter the setting mode. Use the A key. Go to the next page of parameters, see section 4 for parameter settings；Press the B + A key at the same time to exit the setting mode; press and hold the C key to run the program, SV displays RUN, then press turn-on, and the turn-off light goes off, the OP1 and OP2 lights below the setting panel flash, and the LEFT / RIGHT on the right of the panel The OUT light flashes, and the tube furnace officially starts working.
[image: ] [image: ]
5. After entering the parameter setting page, the PV window will first display the current furnace temperature symbol C 01, and the SV window will display the value, which can be adjusted in turn by the A key: t 01 =? min (time to warm up to C 02); C 02 =? ℃ (target temperature); t 02 =? ℃ (heating / holding time of C 02 ~ C 03); C 03 =? min (target temperature); t 03 = -121 min (program termination command). If the program does not end at this time, you can set C 04, t 04 ...... in order to increase the temperature curve as shown below.



	"OTF-1200X Tube Furnace" Precautions（Very important）
1、When sealing the flange, pay attention to the simultaneous rotation of the three screws to maintain the force balance;
2、The maximum temperature of this instrument can be set to 1100 °C. Do not exceed it!！！
3、The heating program should not be too fast, below 10 degrees/minute! !!！！
4、The instrument housing must be effectively grounded to ensure safe use；
5、When cleaning the gas, you must pay close attention to the pressure change in the furnace tube. The maximum pressure in the furnace cannot exceed 0.02 MPa, especially during the ventilation process, it is best not to exceed 0.01 MPa!!!
6、The instrument should be placed in a well-ventilated room, and no flammable or explosive items should be placed around it.；
7、There is no explosion-proof device in this instrument. Do not put flammable or explosive materials；
8、Use of furnace tube: Please use the corresponding furnace tube for heat treatment of different samples (melting sulfur, selenium melting, activation, nitriding, biomass carbonization, etc.) to prevent mutual-contamination of samples;
9、If the used gas cylinder is empty, please label it and replace it with a new one to facilitate the users below；
10、The exhaust gas absorption or processing solution device should be judged according to the reaction product of the sample, and the bottle should be labeled；
11、Please put a label (the user's use period) at the appropriate place to inform others, so that others can make effective and timely arrangements；
12、Every time you burn a sample, it is not easy. After making every detail, please pray in your heart and be honest in your heart.

· Reward will be given for certain violations (one month for cleaning furnace tubes and accessories)



Guardians：Ziliang Chen       
Chief-Reviewer：Xiangjun Pu        
28. [bookmark: _Toc73712737]900 °C Tube Furnace 900度管式炉
900 °C Tube Furnace
	Type
	3210-238 Tube Furnace

	Guardian
	An Phan
	
	Use it
	Book Online

	Details
	Official website on MTI

	Accessories
	Tube book from AdValue Tech；Sealing ring from Amazon/MTI

	Operation for 3210-238 Tube Furnace
1. The sample is placed in the constant temperature area of the tube furnace, put in the furnace plug, the flanges on both ends of the furnace tube are sealed, and the gasket is checked for integrity；
2. Connect the argon gas bottle, check the tightness of the pipeline, twist the valve lightly, and adjust to the appropriate gas flow;
3. Pay attention to the tail gas treatment at the outlet, and determine the solution for collecting or processing the tail gas according to the reactant tail gas； 
4. Setting of tube furnace heating program: Set the panel as shown in the figure below. Turn on the power and switch on the tube furnace (Lock). Control the constant temperature zone of the tube furnace on the left and right. Press the B key to enter the setting mode. Use the A key. Go to the next page of parameters, see section 4 for parameter settings；Press the B + A key at the same time to exit the setting mode; press and hold the C key to run the program, SV displays RUN, then press turn-on, and the turn-off light goes off, the OP1 and OP2 lights below the setting panel flash, and the LEFT/RIGHT on the right of the panel The OUT light flashes, and the tube furnace officially starts working.
[image: ] [image: ]
5. After entering the parameter setting page, the PV window will first display the current furnace temperature symbol C 01, and the SV window will display the value, which can be adjusted in turn by the A key: t 01 =? min (time to warm up to C 02); C 02 =? ℃ (target temperature); t 02 =? ℃ (heating / holding time of C 02 ~ C 03); C 03 =? min (target temperature); t 03 = -121 min (program termination command). If the program does not end at this time, you can set C 04, t 04 ...... in order to increase the temperature curve as shown below.



	"900 °C Tube Furnace" Precautions（Very important）
1、When sealing the flange, pay attention to the simultaneous rotation of the three screws to maintain the force balance;
2、The maximum temperature of this instrument can be set to 900 °C. Do not exceed it!！！
3、The heating program should not be too fast, below 10 degrees/minute! !!！！
4、The instrument housing must be effectively grounded to ensure safe use；
5、When cleaning the gas, you must pay close attention to the pressure change in the furnace tube. The maximum pressure in the furnace cannot exceed 0.02 MPa, especially during the ventilation process, it is best not to exceed 0.01 MPa!!!
6、The instrument should be placed in a well-ventilated room, and no flammable or explosive items should be placed around it.；
7、There is no explosion-proof device in this instrument. Do not put flammable or explosive materials；
8、Use of furnace tube: Please use the corresponding furnace tube for heat treatment of different samples (melting sulfur, selenium melting, activation, nitriding, biomass carbonization, etc.) to prevent mutual-contamination of samples;
9、If the used gas cylinder is empty, please label it and replace it with a new one to facilitate the users below；
10、The exhaust gas absorption or processing solution device should be judged according to the reaction product of the sample, and the bottle should be labeled；
11、Please put a label (the user's use period) at the appropriate place to inform others, so that others can make effective and timely arrangements；
12、Every time you burn a sample, it is not easy. After making every detail, please pray in your heart and be honest in your heart.

· Reward will be given for certain violations (one month for cleaning furnace tubes and accessories)



  
                                          
29. [bookmark: _Toc73712738]rotary evaporator
	Instrument
	Heldioph Collegiate Rotary Evaporator

	Person in charge
	Singyuk Hou
	Contact
	(646) 209-0500

	Engineers contact
	

	Instrument Standard Operating Procedures

7. Always ask for permission and training from Singyuk before using the instrument. If the instrument behaves abnormally, inform Singyuk Hou.
[image: ]Use only round bottle flasks with ground glass joints, with liquid no more than 2/3 of the full capacity of the flask to avoid splashing. 
8. Press the lift to raise the rotor, then place the flask to the glass joint installed on the rotor, vacuum grease can be applied to assure good sealing, plastic clamp (green on the picture) is always needed to secure the flask to the rotating joint.  
9. Once the flask is secured, make sure that the inlet of the cooling column is connected to the tap and the outlet is to the sink, and make sure the waste bottle is attached. Turn on the tap water faucet on the side of the hood to ensure the cooling water is supplied. 
10. If heating is required, make sure the water level in the water bath is above the minimum operating level. Adjust the lift to lower the flask below the water level.
11. Turn on the power button (green) and tune the speed wheel next to it to adjust the rotating speed. Turn on the heating control (green) and tune the temperature wheel next to it to adjust the water bath temperature. 
12. Leave the vacuum valve on top of the cooling column open, turn on the vacuum faucet on the side of the hood, then slowly close the vacuum valve on top of the cooling column to reduce the pressure in the system. Stop closing the vacuum valve if splashing occurs, reduce heating temperature, or increase rotating speed before closing the vacuum valve again.
13.  Observe if the solvent is extracted to the waste bottle and if the cooling column is working appropriately before leaving the instrument.  
14. Turn off the vacuum faucet, tap water faucet and all power button after use. Release the vacuum slowly using the valve on top of the cooling column. Remove flask and remove the extracted solvent in the waste bottle. Clean the rotating joint if it is contaminated due to splashing.

	Precautions
1. Insufficient water in the heating bath will damage the heating system, please add water in time.
2. Do leave the instrument unattended for over one hour.

	Manual and Accessory links
N/A


Signatures from people in charge：

Signatures from trained users：

30. [bookmark: _Toc73712739]Gamry interface 1000 electrochemical workstation
	Instrument
	Gamry interface 1000 electrochemical workstation

	Person in charge
	Singyuk Hou 
	Contact
	(646) 209-0500

	Engineers contact
	Gamry customer service ： 215-682-9330

	Instrument Standard Operating Procedures
1. If the instrument behaves abnormally or notification for calibration from the software pops up, talk to Singyuk.
1. Make sure battery surface are clean before attached to the cable to avoid corrosion.
1. Users should put his/her initials in the test file name to avoid confusion. The following users can remove the tested cells after notifying previous users.
1. Users should not occupy channels for over two hours. If two-hour use or more is expected, please schedule the instrument in the scheduling system. 
1. Users should not deliberately detach clips from the cables. Please notify Singyuk as soon as possible if cable damages are found.
1. After tests, do not dispose wasted cells on the trolley or bench top. The wasted cells should be placed in the wasted cell box.
1. The new Gamry interfaces are located in the aqueous battery section and in the 3237 F. They follow the same SOP as the old Gamry interface.

	Precautions
3. The old Gamry interfaces (on the trolley) are activated together with a green USB key. Do not separate these instruments and take the USB key without notifying Singyuk. The loss of USB keys will deactivate all old Gamry interfaces, additional cost may be afforded by individuals.

	Manual and accessory 
1. Manual: https://www.gamry.com/potentiostats/interface-1000e-potentiostat/
2. Accessory: https://orders.gamry.com/


Signatures from people in charge：
Signatures from trained users：
31. [bookmark: _Toc73712740]Centrifuge
	Instrument
	Centrifuge

	Person in charge
	Longsheng Cao
	Contact
	2407140754

	Engineers contact
	

	Instrument Standard Operating Procedures
1. Plug the centrifuge into a power source outlet. Make sure the voltage is correct.
2. Turn the power rocker switch in rear of unit to “on” position.
3. Open the lid by pressing the lid-opening button.
4. Place the specimen tubes into the tube shields of the rotor.
CAUTION!! Make sure that the specimen tubes are balanced.
5. Close the lid firmly.
6. Set the speed.
7. Set the timer clockwise to the desired time.
8. Start centrifugation.
9. After the centrifuge rotor has come to a complete stop (following the end of the run bell), open the lid. 


	Precautions
1. Liquid level does not exceed 70% of tube capacity.
2. For odd number of samples, add extra tube to get even number of samples for balance.
3. For even number of samples, keep the weight of each tube the same, otherwise the centrifuge gets broken easily.
4. Keep the internal lid on during using.
5. Do not leave samples inside the equipment for more than 10h.



Person in charge：
Trained：


32. [bookmark: _Toc73712741]Karl Fischer water content titration coulometer
	Instrument
	Karl Fischer water content titration coulometer

	Person in charge
	Singyuk Hou 
	Contact
	(646) 209-0500

	Engineers contact
	Metrohm Technical Support on the official website (Live chat) : https://www.metrohm.com/en-gb/products-overview/karl-fischer-titration/kf%20titrino%20plus/28990010

	Instrument Standard Operating Procedures

1. Do not use without trained by Singyuk. If the instrument behaves abnormally, talk to Singyuk.
1. The detailed procedures are list in below:
When condition ok, press start button  inject the sample (between 0.1 -1.5 g) into the coulometer   when screen shows sample weight, press ok to change the value  after inputting the sample weight, press accept, the titration will start  wait for the instrument to reach determination point, the water content (in ppm) will show  Remove the used syringes and place into the red box next to the instrument.
1. The user should report to Singyuk, if the color of electrolyte changes or condition is not okay.
1. Users should not deliberately detach accessories from the instrument. Please notify Singyuk as soon as possible if accessories are missing.

	Precautions

The Karl Fischer titration is the back titration of the redox reaction between SO2 and I2 in alcohol-based electrolyte under that presence of H2O. Chemicals that are not compatible with the glass bottle or the electrolyte must not be injected to avoid damage or accidental reactions. Incompatible chemicals include: 

1. Fluorinated solvents and salts with certain fluorinated anions such as PF6-, and FSI-. Other compounds that are prone to produce HF in atmosphere must not be injected into the instrument either.
2. Strong reductants: salts with reductive ions such as BH4-, Grignard reagent, other organic compounds of alkaline metals and alkaline earth metals.
3. Strong oxidants: salts with MnO4-, Cr2O72-,CrO42-, S2O82-, ClO- and ClO4-
4. Inorganic acids

	Manual and accessories links
1. Manual: https://www.metrohm.com/en-gb/documents/88998001
2. Accessories: https://www.metrohm.com/en-gb/products-overview/karl-fischer-titration/kf%20titrino%20plus/28990010


Signatures from people in charge：

Signatures from trained users：


33. [bookmark: _Toc73712742]Ultrasonic
	Instrument
	Ultrasonic

	Person in charge
	Xiyue Zhang
	
	Contact
	

	Engineers contact
	

	“Ultrasonic“ Instrument Standard Operating Procedures
[image: 图片包含 文本

描述已自动生成]


	“Ultrasonic”  Precautions
1. Always operate with liquid level at inside tank corner groove or 1’ from inside tank top;
2. Always turn OFF power, heat and ultrasonics at least ten minutes prior to draining unit.


Sign
Person in charge：
Trained:


34. [bookmark: _Toc73712743]Tab welding
	Instrument
	Economic 2KW Ultrasonic Metal Welder with Foot Pedal Control, 35KHz

	Person in charge
	  Weiran Zhang
	
	Contact
	
       6177855696

	
	
	
	
	

	Engineers contact
	1-888-525-3070

	“MSK-800 Metal Welder” Instrument Standard Operating Procedures

MSK-800 to weld tab on current collector
1、 Air compressor to provide air pressure.
2、 Adjust air pressure to lift up the welder.
3、 Choose proper welder and base for different material welding.
4、 Set proper welding time and power by welding control.
5、 First get Nickel tab for Cu current collector.
6、 Step on the pedal to weld.
7、 Change the welder and base for Al tab to Al current collector.

Please access https://www.mtixtl.com/MSK-800.aspx to watch operating video.






35. [bookmark: _Toc73712744]Tube sealing:  
	Instrument
	Tube Sealing Instruments (Bernzomatic Torches)

	Person in charge
	An Phan
	
	Contact
	

	Engineers contact
	https://www.bernzomatic.com/About-Bernzomatic

	Instrument Standard Operating Procedures
1. Assembly: Make sure valve is OFF by turning knob in direction of arrow until hand tight only. Do not Force. Turn fuel cylinder clockwise into valve body until hand tight. Do not Force. 
2. Lighting and operation: 1) To light with a match, hold as shown and open valve slowly. 2) To light with spark lighter, open valve slowly before sparking. Hold spark lighter at a 45° angle to the torch opening. NOTE: It is very difficult to light with valve fully open. 3) For hottest, most efficient flame, adjust inner blue flame of pencil burner to 1-1/2 to 2 inch length. 4) If ignition does not occur immediately upon opening the torch valve, close the valve and wait 5 minutes before attempting to ignite again. Failure to follow this instruction could result in a build up of flammable gas which if ignited could result in a fireball that could cause injuries and property damage. Do not open the valve and allow gas to flow through the torch without attempting to ignite the torch.
3. Storage: REMOVE CYLINDER FROM TORCH WHEN NOT IN USE 1) Turn valve off. 2) When torch is cool, disconnect cylinder and store torch and cylinder separately and out of reach of children. Observe cautions on cylinder label. 
4. Vacuum the glass tube: Use the vacuum pump nearby. Please place the glass tube at tube holder and allow the tube vacuum at least 30 min before sealing.
[image: C:\Users\Xiulian Fan\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_1360.jpg][image: C:\Users\Xiulian Fan\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IMG_1361.jpg]



	Some Precautions
This Torch uses Propane Fuel in a pressurized cylinder. Propane is EXTREMELY FLAMMABLE. 
• Keep propane cylinders away from heat or flame. 
• It is illegal and dangerous to refill the cylinder. When empty, obtain a new cylinder from your dealer. 
• Federal law prohibits transportation if refilled: Penalty up to $500,000 fine and five years imprisonment (49 U.S.C. 5124) 
• Keep propane cylinders out of reach of children. 
• Avoid prolonged exposure to sunlight.
• Do not store near source of heat or in a room used for habitation. 
• Always detach torch from cylinder when not in use.
• Do not breathe gas, fumes, vapor or spray. If inhaled, remove affected person to fresh air. 
• Avoid contact with eyes or skin. In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. For skin contact, flush with large amounts of water. 
• When cylinder is empty: discard in a safe place. Do not throw cylinder in fire.
• Do not puncture or incinerate cylinder.

	Accessories / Manual links
· https://www.bernzomatic.com/Help/Product-Support?type=Product&category=Hand-Torches
· Gas ordering: https://www.bernzomatic.com/Products/Fuel-Cylinders/Camping-Gas
· https://www.bernzomatic.com/Products/Accessories
· https://www.bernzomatic.com/getmedia/ea91a20a-4e89-40e5-a7ae-bac4524fdf44/BZ_manual_TS4000-TS7000-TS8000-BZ4500HS.pdf.aspx 


Sign
Person in charge：
Trained:


36. [bookmark: _Toc73712745]KSL-1100X Muffle furnace
	Instrument
	KSL-1100X Muffle furnace

	Person in charge
	Xinzi He
	
	Contact
	

	Engineers contact
	

	“KSL-1100X Muffle furnace” Instrument Standard Operating Procedures
1. Clean chamber before operation and make sure the door is fully closed.
2. Power on.
3. Temperature Controller Setting:
(1) When start the device, the meter type and program version will display for a few seconds, and then enter the normal state. Blinking “stop” indicates the program is in stop state.
(2) Press “←” once to display “C01” window;  Set initial temperature by using Keystrokes :“←”, “↑” or “↓”;
4. Set heat-up time.
(1) Press “Set” to display “C02” on PV window; Set the actual working temperature for the second segment by using Keystrokes :“←”, “↑” or “↓”.
(2) Press“←”, “↑” or “↓” to set “-121” in the last segment in order to shut down the furnace.
5. DO NOT take out your sample until . the program stops and temperature falls to ambient value.
6. Power off.
7. Clean the desk and chamber.


	“KSL-1100X Muffle furnace”  Precautions
3. Operation Temperature Range: 100~1100 oC;
4. Maximum Temperature: 1200 oC (The maximum temperature should not be hold more than an hour).
5. Suggested Normal Heating Rate: < 40 oC;/min;
6. Max. Heating Rate: 50 oC /min.


Sign
Person in charge：
Trained：
37. [bookmark: _Toc73712746]LINDBERG BLUE M Muffle furnace
	Instrument
	KSL-1100X Muffle furnace

	Person in charge
	Xinzi He
	
	Contact
	

	Engineers contact
	

	“LINDBERG BLUE M” Instrument Standard Operating Procedures
8. Clean chamber before operation and make sure the door is fully closed.
9. Power on.
10. Temperature and temperature Controller Setting: 
(1) Use the Up Arrow button to increase the temperature setpoint display and change parameter values in the Operation and Setup Parameter menus. Whenever you change the value of setpoint or parameter, the decimal point flashes to remind you to register the changed value with SET/ENT. While in program run mode, pressing and holding button stop (resets) program operation.
(2) Use the Down Arrow button to decrease the temperature setpoint display and to change parameter values in the Operation and Setup Parameter menus. Whenever you change the value of a setpoint or parameter, the decimal point flashes to remind you to register the changed value with SET/ENT. While in program run mode, pressing and holding button stop (resets) program operation
11. DO NOT take out your sample until the program stops and temperature falls to ambient value.
12. Power off.
13. Clean the desk and chamber.








Table1. Parameter Function
[image: ]
[image: ]



	“LINDBERG BLUE M Muffle furnace”  Precautions
7. Operation Temperature Range: 100~1600 oC;
8. Maximum Temperature: 1700 oC (The maximum temperature should not be hold more than an hour).
9. Suggested Normal Heating Rate: < 10 oC/min;
10. Max. Heating Rate: 15 oC /min.


Sign
Person in charge：
Trained：


38. [bookmark: _Toc73712747]Hot plate
	Instrument
	Hot plate

	Person in charge
	Aimin Li
	Contact
	

	Engineers contact
	

	Operating Procedures and Precautions
1. Please perform the heating process inside the fume hood.
1. Please leave a note your name and the finishing time.
1. After each use, please make sure that the hot plate is turned off and its surface is clean. If your sample is spilled out, please clean up.

	Note
IKA C-MAG HS 7 (2)
Benchmark H3760-HS
Fischer 11-100-49SH


Sign
Person in charge：
Trained：


39. [bookmark: _Toc73712748]MSK-T-10 Precision Dis Cutter
	Instrument
	MSK-T-10 Precision Dis Cutter

	Person in charge
	Jijian Xu
	
	Contact
	

	
	
	
	
	

	Engineers contact
	Andy Huang 
Email: andy@mtixtl.com

	“MSK-T-10 Precision Dis Cutter” Standard Operating Procedures
There are five precision dies, including 9 mm, 12 mm, 16mm, 19 mm and 20 mm. The disc cutter is mainly used to cut the electrodes, separators, current collectors (such as copper foil, aluminum foil, etc.).
1.Choose the appropriate dies according to personal needs.
2. If need replacing the dies, please take it out in a complete set according to the label and use screwdrivers to disassemble and change. Disassembly method: first loosen the connecting screw of the lower die and the fixed plate of the die, then take out the lower die. Loosen the tightening screw on the press part, loosen the press part and take out the top die core. Place the removed dies in the assigned place. Changing method: take the matched size of lower die and upper die core and ensure the alignment of two parts before cutting. The removed dies must also be put back in a complete set. 
3.Press down the joystick to cut the samples. When it’s completed, push up to reset the joystick. Then move the sample position and repeated the operation.
4.After all samples were cut, take them out form the lower storage box.
5.Clean up personal samples and trash, and keep the equipment tidy.  
Accessory lists: (1) Five sets of precision dies (9 mm, 12 mm, 16mm, 19 mm and 20 mm); (2) A set of screwdrivers.
Storage position: The drawer below the Dis Cutter.
Instruction link: https://www.mtixtl.com/PrecisionDiscCutter-MSK-T-10.aspx
In addition, the older cutter will be kept in pristine place. The die diameter is 16 mm and can still be used. 


	“切片机”操作规程
切片机的模具直径包括9 mm, 12 mm, 16mm, 19 mm, 20 mm五个尺寸，可根据个人使用需求更换模具。主要用于切割电极片、隔膜、集流体（如铜箔，铝箔等）。
9. 根据个人需要选择适当规格的模具。
10. 若需更换模具，请按照标注成套取出，使用六角螺丝棒进行模具的拆卸和更换。拆卸方法：先松开下凹模和凹模固定板的连接螺钉，取出下凹模。松开压料机构上的制紧螺钉，松开压料机构，取出上模芯。将取下的模具放置固定位置。更换方法：分别安装一致尺寸的下凹模和上模芯，必须调整好上模芯和下凹模的配合间隙。换下的模具请成套放回固定位置。
11. 用力下压操纵杆，压样完成后，上推使操纵杆复位，移动样品位置，重复操作。
12. 样品全部切片完成后，从下方储片盒中取出样片。
13. 清理好个人样品及垃圾，保持仪器周围的清洁状态。


配件清单：五套不同尺寸的模具（9 mm, 12 mm, 16mm, 19 mm, 20 mm）；一套螺丝刀。
收纳位置：切片机下方抽屉。
说明书链接：https://www.mtixtl.com/PrecisionDiscCutter-MSK-T-10.aspx
另，旧切片机将保持原位放置，模具直径为16 mm，仍可继续使用。


	“MSK-T-10 Precision Dis Cutter” Precautions
1. Don’t use for cutting hard samples to prevent damage to the dies.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]2. The dies and screwdrivers will be placed in the fixed drawer under the disc cutter. Put back to the original place after use. Ban possession!
3. Before use, confirm the diameter of dies. If need changing, please take it out in a complete set according to the label. The removed dies must also be put back in a complete set.  
4. When replacing the dies, ensure the alignment of two parts before cutting and prevent damage to the dies.
5. Cover the sample with weighing paper when cutting to avoid contamination.
6. Be sure to clean the dies after use, preventing contamination to others' samples. (you can firstly wipe it with a paper towel dipped in ethanol and then wiping it with a dry paper towel). 
7. Please wear rubber gloves to prevent hand injury.


	“切片机”注意事项
1. 请勿用于切割硬质物品，防止损坏模具。
1. 模具和螺丝刀统一放置在切片机下方固定抽屉，使用完及时放回原位，禁止私藏。
1. 使用前需确认个人使用模具尺寸，若需更换模具，请按照标注成套取出，换下的模具也需成套放回。
1. 更换磨具时必须调整好上模芯和下凹模的配合间隙，然后再开始操作冲片，防止损坏模具。
1. 切片时可用称量纸覆盖样品，避免污染材料。
1. 模具使用完毕请务必清理干净（可先用蘸有乙醇的纸巾进行擦拭，再用干纸巾擦拭），防止污染他人样品。
1. 请佩戴橡胶手套进行操作，防止伤手。





Sign
Person in charge：
Trained：


40. [bookmark: _Toc73712749]Scale
	Instrument
	Scale

	Person in charge
	Aimin Li
	Contact
	

	Engineers contact
	

	Operating Procedures and Precautions
1. There are two analytical scales: one for powder, one for electrode, and one top loading scale for ball-milling sample. Please use them for the designated type of sample only.
2. Please do not exceed the weighing capacity of the scale: the limit is 52 mg for the powder scale and 120 mg for the electrode scale.
3. Please close the door and do not leave anything on the plate after you finish.
4. Please clean up the scale and the surrounding area if your sample is spilled out.

	Accessories
Scale paper

	Note
Electrode scale: Mettler Toledo XSE105 Dual Range
Powder scale: Mettler Toledo ML54T/00
Top loading scale: Ohaus Valor 1000


Sign
Person in charge：
Trained：


41. [bookmark: _Toc73712750]VWR® Gravity Convection Ovens
	Instrument
	VWR® Gravity Convection Ovens

	Person in charge
	Jiale Xia
	
	Contact
	 (240)6103397

	
	
	
	
	

	Engineers contact
	 Contact VWR Technical Product Support:
Email:  technicalproductSupportNA@vwr.com
Phone:  1-888-VWR-LINE (1-888-897-5463)

	Operating Procedures and Precautions
[image: ]
[image: ]Control and display; the PID control is easy to use, and has a large display for optimal feedback to the operator. Timer function allows to turn oven on and off at desired time. Overtemperature alarm and a dual sensor safety concept are providing peace of mind. For data monitoring the oven can be connected with a standard RS-232 interface to a computer.
[image: ]
Chamber; cleaning is simple, due to stainless steel interior with smooth, rounded corners. The flexible shelving system with 13 to 19 positions allows taking best advantage of the internal volume. Heat stays inside the unit due to a unique insulation design, with benefit of low energy consumption and cool outside. Bench saving footprint does not compromise volume.

Processes such as sterilization or heated storage are followed economically. Air exchange can be controlled by a damper - open it for drying to remove humidity quickly, and close it for heat treatment with highest requirements for temperature accuracy.


	使用规则和注意事项
1. 请保持烘箱内整洁。
1. 调节温度请告知。
1. 使用前在使用登记表上登记




Sign
Person in charge：
Trained：
42. [bookmark: _Toc73712751]

Neware Battery Test
	Instrument
	Neware

	Person in charge
	Xiyue Zhang
	
	Contact
	2406103397

	Engineers contact
	WeChat group “马里兰大学王老师组设备联机”

	“Neware” Instrument Standard Operating Procedures
14. Place coin-cell at the center of clip.
15. Set your test information. 
16. Set the route of your backup data.
17. ok and test.



	“Neware” Precautions
1. 操作时应戴上线手套，禁止徒手操作，电池用绝缘镊子夹取。
2. 新威系统应隔绝水源，以免电池短路。
3. 在充放电测量时，被测的电池与电池之间应分隔开，避免碰撞，以免影响测试结果。
4. 红色线连接电池的工作电极即电池的正极壳。
5. 取下测试完成的通道上的电池后用记号笔标注通道及日期，以便于测试者回收电池进行后续测试及整理。


Sign
Person in charge：
Trained：

43. [bookmark: _Toc73712752]Glovebox/pouch cell
Pouch cell hot sealer
      
Attention please! Make sure you have been trained to use it.                                                          Do not set the sealing time, vacuum rate and seal pressure.
Setting
1. The air pressure on the cylinder is 20-30 PSI, the assembly box is opened. Do not adjust the pressure on the cylinder.
2. Turn on the controller, set up the heating temperature of top sealing die to 180℃ and that of bottom sealing die to 160-170℃.
3. Waiting the actual temperature to be stable within five degree up and down around the setting temperature. 
First to seal three edges of pouch cell, using the knob on the right side of controller, turn to the manual model. 
1. Put the battery on the sample stage of the sealer.
2. Adjust the sample holder to make sure the edge fully into the sealing area.
3. Step on the pedal, the edge will be sealed automatically.
4. Do the same thing to another two edges.
Then to seal the last edge of pouch cell, turn to auto model.
1. Turn on the pump.
2. Set the degassing time on the controller if you want the cell be degassed longer.
3. Adjust the sample holder like before.
4. Press the green start bottom on both sides of sealer, wait a few second for the sealing. The sealer will be opened automatically after sealing.
Finished, clean the glove box, turn down the pump and the controller. 
If there is something emergent happen, kick the emergency bottom on the controller.

Contact : Weiran Zhang weiranz@umd.edu
        Aimin Li

44. [bookmark: _Toc73712753]Electric Hot Rolling Press - MSK-HRP-01 SOP
Contact Person: Min Wu minwu21@umd.edu
MSK-HRP-01 roller is specially designed for battery R&D with max. working temperature of 100 °C. It serves well in the application such as increasing active material density of the electrode in Li-ion batteries research after coating. It has a pair of 100 mm width steel rollers with a maximum heating capacity of 100 °C.

[image: ]
Important announcements
· Must use ethanol to clean rollers' surface after each use
· Never rolling material with hardness > 50HRC
· If the machine will be idle for a long period of time, please apply anti-rust lubricant on the rollers
· The minimum thickness of the rolled sheet should depend on the physical property of the material. Here are some results:

	Electrodes 
	Size   (width × length)
	Original 
thickness   
	Final thickness   

	LiFePO4 double sides
	50 mm x 260mm 
	0.205mm
	0.09mm

	LiMn2O4 double sides
	50mm x 260mm 
	0.205mm
	0.09mm

	Copper foil + graphite (single side)
	75mm x 240mm 
	0.09mm
	0.04mm




Operation procedures:
1. Use TechniCloth wiper to clean the roller. Apply ethanol on the cloth. Press the cloth on the roller and let the reverse motion to clean the roller itself. [image: ]
2. Adjust the roller gap, put the initial dried electrode on the roller, adjust the height of the roller to the desired electrode thickness you want to achieved. 
3. Turn on the power of the machine. Set the desired temperature and rolling speed. 
[image: ]
4. Turn the rolling direction knob to forward and start to rolling. 
5. Clean the roller with ethanol and wiper. 

Warnings:
· Do not touch the surface of the rolling part of the machine when the rollers are heated up or running.
· Never roll materials with hardness > 50HRC
· Multi-step thickness calendaring needed: While calendering the sample sheet, make each calendering decrement of 0.02mm comparing with sheet original thickness.
· Never calendering decrement over 0.02mmcomparing with original sheet thickness each calendering.
· In order to prolong the lifespan of the roller bearings, regular lubrication is recommended. 
· Clean roller surface for each rolling and Use acetone to clean and lubricate when not in use to avoid corrosion
Contact Person: Min Wu minwu21@umd.edu
45. [bookmark: _Toc73712754]DSC
Quick Guide to Operating TA Instruments DiscoveryDSC 25

Tao Deng, PhD, tdeng1@umd.edu

Instrument Overview

TA Instrument Discovery Differential Scanning Calorimeter [DSC] 25. This DSC is equipped with the Refrigerated Cooling System 90 [RCS 90].  This configuration can be used for experiments requiring cooling within an operating range of -90°C to 550°C. The maximum rate of cooling depends on the temperature range of your experiment (5-20oC/min). This system is usually calibrated for measurements between –90°C to 400°C.  This tool is capable of measuring melting point and latent heat of fusion with an accuracy of 1% and 3% respectively.1

 Training Before Experiment

Time is limited and not require everyone to do the training. Be sure you have enough DSC testing before the training. 


Specimen Decomposition and Handling

Ideally samples should be able to withstand the entire experimental temperature range without decomposing. Sample decomposition increases the risk of DSC cell contamination. Oil, dust, and other material can contaminate the DSC cell.  Gloves should be worn when handling sample pans, press dies, and related tools. If there is decomposition process at high temperature, be sure to have sample < 10 mg. usually, we weight sample of ~10 mg for testing. 


System Startup

1.1. Open the purge gas supply (Ar) and verify there is sufficient gas to last the duration of your measurements. (No gas would damage the DSC).
✍The GDM light in the Status Bar will turn green and the base purge signal will indicate approximately 370 ml/min of flow. Check if the final Ar flow rate is 50 mL. 
1.2. Verify that the DSC 250 instrument is turned on and the RCS 90 cooler is both turned on and switched to “Event” mode.
1.3. Open TRIOS software and connect to the DSC 25 instrument.
1.4. Turn on the RCS 90 cooler using the “Temperature” subsection of the Control Panel window.
✍The flange temperature will approach -90oC approximately 15 minutes after the RCS 90 is switched on. If not reach to -90oC, you cannot start your measurement. 





1  Trios Discovery  DSC Help
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DSC Touchscreen interface
✍ “Autosampler Reset” button is a good way to correct most autosampler errors.
Basic DSC Experiment Outline

The general outline for DSC experiments include:
1.   Calibration / verification of instrument performance. (Optional)
2.   Selecting sample pan / lid system.
3.   Preparing sample.
4.   Configuring the autosampler or manually loading the DSC cell.
5.   Designing the experimental run or sequence of runs using the TRIOS software.
6.   Running the experiment or sequence.


Calibration

The DSC requires periodic recalibration. Tzero calibration is typically completed every 4-6 months or as required due to DSC cell contamination. Temperature and enthalpy calibrations should be completed with appropriate melting standards when highly accurate experimental results are required or after a Tzero calibration.
💭💭 For more information please consult “Calibrating the Discovery DSC” help topic.
✍ The current calibration data set may viewed by opening the “Calibration” sub-panel of the File
Manager Panel. Additionally new calibrations runs may be created using this sub-panel.


[image: ]


Tze ro Calibration
✍The recommended heating rate for Tzero calibration is 20 oC/min. Rates lower than 10 oC/min are not recommended.
2.1. Access the Calibration sub-panel of the File Manager Pane l and activate the Calibration
Setup tab.
2.2. Select Tzero checkbox.
2.3. Enter the following information:
a.   Sample Name:  Tzero
b.   Sample Pan Number:     Autosampler tray location of the clear sapphire disk. c.   Reference Pan Number: Autosampler tray location of the dark sapphire disk. d.   Operator/Project/Notes: Completed with user supplied information.
2.4. Modify the method parameters as required. Default Method Parameters:
a.   Ramp Rate:  20 oC/min
b.   Lower Temperature: -90 oC c.   Upper Temperature: 400 oC d.   Isothermal: 10 min
e.   Perform Verification Run After Calibration: Checked.
2.5. Press the Run All button. A sequence of two calibration runs plus an additional baseline verification run will now begin.

Enthalpy and Temperature Calibration
✍A Tzero calibration is required before the enthalpy and temperature calibrations can be completed.
💭💭 See Preparing Sample and Setting up DSC Experiments section for additional information.
3.1. Measure and record the weights of empty sample and reference pans. Use Tzero pans and standard lids.
3.2. Prepare a 1-5 mg sample of indium. Load indium into sample pan, crimp close the pan and lid, and load into an autosampler tray position.
3.3. Crimp close an empty pan and lid and load into an autosampler tray position.
3.4. Access the Calibration sub-panel of the File Manager Panel and activate the Calibration
Setup tab.
3.5. Select the Cell Constant/Temperature check box.
3.6. Enter the following information:
a.   Reference Pan Number: Autosampler tray location of the empty pan. b.   Operator/Project/Notes:  Completed with user supplied information.
c.   Premet: Checked
d.   Calibration Experiment parameters:
i.      Reference Material: indium ii.      Melt Temp.: 156.598
iii.      Lower Limit: 106.60 iv.      Upper Limit: 186.60
v.      Pan Number: Autosampler tray location of indium sample. vi.      Sample mass: Measured sample mass.
vii.      Pan Mass: Measured pan/lid mass.
e.   Calibration / Perform Verification after Calibration: Checked.
f.	Verification Experiment parameters are the same as the Calibration Experiment parameters.
3.7. Press Run All button to begin the calibration run.














Preparing Samples and Setting up DSC Experiments

Supplied for use with this instrument are Tzero pans, Tzero lids, and Tzero hermetic lids. The sample pan is loaded with a sample of a known mass. The optimal sample weight is dependent on the type of measurement being conducted (see table). Pans can be sealed using the Tzero press and die sets which are compatible with a range of pans.
💭💭See “Selecting a Sample Pan” and “Preparing Samples” help topics for more information.

[image: ]


4.1. Determine the appropriate sample mass for your DSC experiment (see Sample/Size  & Heating Rate table).
4.2. Determine the appropriate pan, lid and press die set. (see Pan / Die Selection table)
4.3. Install appropriate die set into the Tzero press.
4.4. Using an analytical balance record the mass of the sample.
✍When not using Tzero pans, it may be necessary to record the mass of the sample and reference pans.
4.5. Spread the sample as evenly and as flat as possible into the sample pan.
✍Non-flat samples may need to be pressed using the cupped upper die available in the
BLACK  and GREEN die sets.
4.6. Using tweezers position the lid onto the pan, and place the assembled pan into the lower die.
4.7. Cycle the press handle to crimp the lid onto the pan.
✍No significant resistance should be encountered during pres operation.
4.8. If using hermetic sample pans use the pan ejection pin to remove the sealed pan from the lower die.
4.9. Place the closed sample pan into any available position in the autoloader tray.
✍Some experiments, such as isothermal oxidation, and specimens require an open pan. When using open pans, the risk of DSC cell contamination may increase.




A



C		B Hermetic
Upper Die

The Tzero sample press with handle in the closed position and the hermetic die set installed.


Setting up Discovery DSC Experiments

· See “Setting Up Discovery DSC Experiments” help topics for more information.
The DSC/RCS90 is equipped with autosampler and design software which facilitates the serial execution of a sequence of experiments or “runs”. In each run the sample parameters, procedure parameters, and other experimental information are defined. Runs and/or a sequence of runs can be
saved and reused from session to session.

5.1. Select the “Experiment” tab in the File Manager Pane l. The “Design Run” experimental window is displayed in the Display Panel Window.
5.2. Enter the sample information.
a.   Enter the sample name.
b.   Enter the sample pan number, sample mass, and if not using Tzero pans the pan mass.
5.3. Enter the reference information.
a.   Press the “Edit Tray Configuration” link. The tray configuration graphic will appear.
Modify the tray configuration to accurately represent the types and pan numbers of the reference pans loaded into the autosampler tray.
b.   Select the reference pan number from the drop down list.
✍Setting the sample pan or reference pan number to 0 implies manual loading of the pan, the autosampler will not be used.
5.4. Define the Operator, Project and Note fields.
5.5. Define the DSC procedure.
a.   Using the test drop-down list you can select a pre-programmed test template or, by selecting “Custom”, create your own method.
b.   Optionally name the test
c.   Edit the segments to define the specific experimental conditions of your DSC
experiment.
5.6. In the “Design View” sub-panel of the File Manager Panel, right-click on the currently designed run, and select “Copy to the Running Queue”.
5.7. To begin executing runs located in the running queue, press a green start button located in several positions of the user interface (see below).
✍Runs may be inserted or appended into the running queue from the “Design View” window, previously completed runs, or saved custom templates.
✍It is possible to modify the currently running method by interacting with the “Running Method List”
sub-panel of the “Control Panel”
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Locations of “Start
Button”
Instrument Shutdown

⛔ ✍ It takes approximately 20 minutes for the flange temperature to approach the standard standby temperature. If purge gas is turned off prematurely, condensate may form inside the DSC and
Deteriorate performance.

4.1. Turn off the RCS 90 cooler using the “Temperature” subsection of the Control Panel window.
4.2. If changed during the course of your experiment, set the “Standby Temperature” to 40oC.
4.3. When the “Flange Temperature” reaches 40oC, stop the purge gas by closing regulator.
4.4. Exit the TRIOS software, Leave DSC and RCS 90 powered on.
4.5. Log out of FOM.


Other Information

This section contains procedures directly from the Trios Discovery DSC Help document. They are included here for reference purposes. If you are unsure how to correctly implement these procedures please seek advice from NFCF staff.

Cleaning a Contaminated Discovery DSC Standard Ce ll
1.	Determine that the anomalies seen in the baseline are actually caused by contamination, and not a faulty Tzero calibration. Contamination is normally manifested in very sharp, distinct, and sometimes noisy peaks in an empty baseline (no pans) run.
2.	If you have determined that the anomalies in the baseline are in fact caused by contamination, select a solvent that is most appropriate for dissolving the contaminant. Note that in most cases an organic solvent such as acetone or methanol may be necessary, but an aqueous solvent might also work for some contaminates.
3.	Dampen the end of a small cotton swab with the chosen solvent. Avoid saturating the swab, simply moisten it.
4.	Gently dissolve the contaminants with the swab, starting at the outside of the silver housing within the sample chamber and working inwards. Repeat the process until the contaminants have been removed. Do not rub hard with the swab.
5.    Dry the interior of the cell with a clean dry swab.
6.    Heat the cell to 200˚C in nitrogen purge at approximately 50 mL/min, and hold for 5 minutes
to remove all traces of solvent.
7.	Verify by running an empty baseline test. If the anomalies are gone, but the baseline shape or slope is not acceptable, then Tzero calibration may be necessary. If the anomalies are still there, but are less evident, repeat the above steps and re-verify the baseline.

✍Cleaning of the cell is performed with the lid open to prevent the gas exit tube from becoming plugged by condensing off-gases.  If your instrument is equipped with an Autolid mechanism, open the cell manually at the start of the method. You can open the cell by selecting Lid on the DSC user interface or by clicking on the Lids icon within the Control panel.
Drying the DSC-RCS or DSC-LN Pu mp Syste m

Under certain conditions, it may be necessary to dry out the DSC-RCS or DSC-LN Pump system. To remove moisture in the DSC cell and cooling head, access the Calibration Setup page and run a Cell Conditioning experiment.

The default Conditioning Temperature (75°C) and Hold Time (120 min) values should be used in most cases.


⛔  Never set the Conditioning Temperature over 100°C.
46. [bookmark: _Toc73712755]FT-IR Invenio R FT-MIR and Veemax III Specular Reflectance Accessory
1. Principle of FT-IR 
The vibration spectrum and coverage of bond types in mid-IR range
The energy levels in the molecules are quantized. When the energy of  the electromagnetic  wave is in resonance to the difference of energy level in the molecules, adsorption occurs. The energy of IR is only sufficient to excite molecules from one vibration level to another (vibration transition).
[image: ]
Figure 1. The wavelengths of different electromagnetic waves and transition promoted by the wave. 
1.1. Instrumentation
[image: ]
Figure 2. The instrumental set up of the FT-IR and interferometer. 
1.2. Sampling methods
The IR adsorption measurement is commonly through transmission. The samples are mixed with IR transmitting materials such as NaCl and pressed into free-standing pellet or fabricated as transmitting membrane to allows the penetration of IR and determination of adsorption wave lengths. Below are common IR transmitting materials that can be used for IR adsorption measurements.  
[image: ]
The IR adsorption can also be measured through reflection when the light path is manipulated, the two most common methods are attenuated total reflectance / internal reflection (ATR) and diffused reflectance FTIR (DRIFTS). For surface analysis such as coating, adsorption on metal surface, specular reflectance sampling mode provides even higher sensitivity. 

2. Parts in the lab
2.1 Invenio R FT-IR
[image: ]
2.2 Veemax III specular reflectance accessory 
[image: A picture containing microscope
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2.3 Electrochemical cells with ATR (compatible with Veemax iii)
[image: Diagram
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3. Measurement protocol
All users should go through the training for at least simple ATR measurement, schedules are required prior to use. 
3.1 Ex-situ measurement procedures
· Switch on the power button of the instrument located at the back  and open the IR software located on the desktop (OPUS).
· Look the signal lamp located below the instrument. Used only when it is blue. A yellow signal lamp suggests the instrument is warming up or quality control test is needed before measurement. A red signal lamp suggests abnormality of the instrument.
· If the lamp is red go to the operation window of the OPUS and click the status button located at the right bottom, a diagnostic window will pop up showing the problematic parts in red. Click the red parts and a detail report will shows. If it is caused by an unready detector, switch method or wait, otherwise inform Singyuk Hou for maintenance. 
· Click “one measurement button” to set up the method and parameters. Load the  measurement method to MIR-LGTS for simple measurement, the  The default setting for resolution is 4 cm-1, 16 scan averages for both sample and background.  User can change the parameter to suit your  Go through each item as following. If you change the save pathway, please change back to the default when done. 
· Install the sampling unit (transmission or ATR unit) 
· Collect the background signal (without sample) using the single channel background button
· Load the sample (see sample preparation for different modes) and click the sample measurement button. The background subtracted spectrum will show on the operation window. 
· Taps belong to the sample name represent the combined spectrum, the real spectrum, and the background. These spectra will show on the display screen when the taps are clicked
· When activated, other operations can be done on the spectrum including, peak picking, spectrum smoothing, material searching and so forth. Each operation will add a tap to the measurement.
3.2 Transmission mode  (suitable for the solid powder, membrane and nonvolatile liquid that does not dissolve or reaction with the transmitting material.)
· Mix the powder or liquid with the transmitting material with pestle and mortar, the gravimetric percentage of the sample can be between 5- 20% depending on the absorbance of the samples. This is not needed for membrane sample.
· The mixed powder is poured into pellet mound with with ½’ diameter  and pressed into pellet using hydraulic press  ( need to ask permission from all solid-state personnel) . This is not needed for membrane sample.
· The sample pellet or membrane is then transferred to the transmission mode sample holder carefully. (Please make sure that there is not loss powder or liquid dropping from the pellet) 
3.3 ATR mode
· Place the crystal plane on the Veemax III, turn the angle to 45 degrees
· Put the the Veemax iii with the crystal plate on the sampling slot.
· Collect background signal then apply sample on top of the crystal and take the spectrum.
In-situ measurement procedures
Please contact Singyuk Hou if it is the first time for you to do in-situ measurement.
4. Step scanning procedures
4.1 Choice of ATR crystals
The crystal for the preliminary set-up is silicon, but other materials can be used if Si is not compatible with your study. Several criteria are needed to be considered when choosing the right ATR crystal: 
(1) Refractive Index: the crystal should have a higher index of refraction than the sample to generate the evanescent waves. Inappropriate refractive index may cause distorted spectral features, such as diminished peak symmetries, sharp baseline/peak shoulder transitions or derivative-like peaks. The majority of organic samples have refractive indices in the area of 1.5. Keep in mind that the refractive indices will increase if inorganic sample is studied ,therefore the user may want to research and evaluate whether other type of crystals are more appropriate for your study. The refractive index for Si is 3.4, thus works fine with most organic compounds.
(2) Spectral Range: the crystal used are not transparent in the full IR range, the cutoff at low wavelength of the crystal should be checked to make sure that the adsorption at desired range is not interfered by the crystal. For Si, the low cutoff is 1500 cm-1, thus is suitable for stretching, twisting and scissoring vibration for most organic component but may not cover rocking and wagging for some organic and most vibration modes for inorganic materials.
(3) Chemical compatibility: some crystals are sparkly soluble in water or can participate in reaction at specific pH range. These factors are important not only for measurement, but also for the maintenance of the crystal. The Si crystal withstand pH from 1 to 12, but is not compatible with HF. If fluorinated solvent or salt are used in the experiment, make sure that the cell is dried and assembled in the glove box to avoid moisture.
(4) Depth profiling: if depth profiling is needed for your research, make sure the sample thickness is within the largest penetration depth of IR in the crystal used.  For Si, the penetration depth is 0.85 microns, thus is more suitable for study of surface instead of bulk materials.
The parameters for different ATR crystals are supplied in appendix… , the available selection of crystals for the electrochemical cells can be found in the catalog from PIKE technologies in appendix … if other crystals or replacements are needed. 
4.2 Coating of active materials onto the crystal 
There is no standard protocol for the material coating on the crystal  and we may need to develop the protocol along working with different electrochemical systems and crystals.
4.3 Assembly of electrochemical cells
There are two sets of electrochemical cells, one with wedged Si crystal (Jackfish J1) the other one with flat crystal plate (Jackfish J1w). 
(1) The cell base should be screwed tight to the metal reflectance interface for electrochemical cell and the coated crystal should be placed in the indent on the cell base.
(2) The retractable gold pins are inserted from the bottom of the cell body to ensure well contact when the cell body is pressed against the cell base. The interface between cell base and body is sealed with o-ring, and the electrolyte should be added to the basin on top of the crystal.
(3) The metal outlet on the side of the electrochemical cell is for attachment to the electrochemical station or battery test station of choice. 
4.4 Time-resolved spectrometry (Step scanning)
Please contact Singyuk Hou if this is the first time for you to do step scan.
5. Maintenance 
Please notify Singyuk Hou if the status bar turns yellow or red.
6. Contact information for the manufacturers for trouble-shooting and purchasing accessories
6.1 Contacts for the FT-IR
Contact information for the engineer:
James P. Cogan (Senior Systems Engineering, Bruker Optics Inc.)
40  Manning Road, Billerica, MA 01821
Tel: (978) 439-9899 ext 5259
Fax: (978) 663-9177
E-mail: service.bopt.us@bruker .com
Contact information for the sales representatives:
Rick Hoffman (Mid-Atlantic Regional Sales Manager, FT-IR and Raman Products, Bruker Optics Inc.)
40  Manning Road, Billerica, MA 01821
Tel: (978)439-9899 ext 6125
Cell Phone: (978) 799-1126
E-mail: rick.hoffman@bruker.com
Contacts for the reflectance accessory
Contact information for the research scientist:
Jenni Briggs, Ph.D. 
6125 Cottonwood Drive, Madison, WI 53719
Tel: 608-274-2721
Fax: 608-274-0103
E-mail: briggs@piketech.com
Contact information for the sales representative:
Rachel Nachreiner (Sales Administration, PIKE Technologies)
6125 Cottonwood Drive, Madison, WI 53719
Tel: 608-274-2721
Fax: 608-274-0103
E-mail: rnach@piketech.com
47. [bookmark: _Toc73712756]Schlenk Line for organic synthesis
	Instrument
	Schlenk Line for organic synthesis

	Person in charge
	Aimin Li
	
	

	Engineers contact
	

	This glass line is located in humefood 3. It’s made of fragile glasswares with several parts that could break easily under unappropriate operation. The vacumme pump that connected to the line need to be keep in good shape with the help with liquid nitrogen (dewar) protection. Ask Aimin before you make any experiments here.
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Fig. 16: Inserting the clamping unit
«Insert the clamping unit (C) in the three latching brackets (Q).
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Fig. 17: Function of the locking sleeve
+  Pullthe red sleeve (CA) upwards and clamp the grinding jar by twisting the
three-star grip (CG) to the right.
«  Allowthe red sleeve (CA) to audibly click down into place, if necessary
tightening slightly using the three-star grip.
It should no longer be possible to tum the three-star grip.
—  The red locking sleeve now in the blocked position stops the threaded
‘spindle from coming loose automatically.
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Fig. 39: Changing the fuses
NOTIGE

Always replace both fuses (TB)

~ Type of fuse: 2 x 200mA T 250V

« Unscrew the 2 fuse holders (TC)
- Remove the fuse from the fuse holders and insert the new fuses
+ Place the fuse holders with the inserted fuses in the openings (TA).
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Fig. 40: Retumed goods dispatch note
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Fig. 37: Rubber washer on the pressure plate

- Checkthe O-ring (CO) on the pressure plate regularly for wear and to
ensure it is secure.
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Fig. 30: Removing the O-ring
‘The O-ring (OR) on the groove (NU) on the undemeath of the lid can be lifted out easily to clean
the grinding jar.
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SYSTEM OPERATION (CONTINUED) 6

Fig. 5C, IntelliRay Setup Menu Map (continued from previous page)
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/ 3. Put current collector (Cu
or Al foil) on the platform.
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‘ 4. Turn on vaccum
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Parameter
code

Factory set
value

Description

Operating Parametel

rs (access by holding the SET/ENT button)

MODE Res Model Selection

Prg 0 Program mode access. Select “1” to
enter.

HoLd oFF Program Hold (RUN mode only)

Adv oFF Segment Advance (Run mode only)

CtL Pid Control mode

At oFF Auto tuning (Run mode only)

P 50 Proportional band (°C, °F=90)

1 240 Integral time

d 60 Derivatives time

Ct 30 Heat cycle time

FL oFF Sensor filter

bS 0.0 PV bias (offset)

Loc 0 Key lock

Setup parameter (access by setting LoC = *-17)

In 8 Input type (K Thermocouple)

SPH 1500 High setpoint limit °C; °F =2732

SPL 0.0 Low setpoint limit °C; °F =32
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Parameter Factory set Description

code value

tmuU 0 Ramp Times Units, Per minute (0="Per
Hour)

sC ON Super Function

dr 0 Direct/Reverse action
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SPECIFICATIONS

Temperature Fluctuation (°C) +0.4°C at 150°C
Electrical 120V
Temperature Setting Accuracy 01re

Temperature Range 50 - 250°C
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Press the'clothion the roller and let thg
reverse motion to clean the roller itself.
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