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Acetone 
STANDARD OPERATING PROCEDURE 

Type of SOP:    Process  Hazardous Chemical   Hazard Class 

1. HAZARD OVERVIEW 

This document describes the safety requirements that laboratory workers and 
supervisors must follow when acetone (C3H6O, CAS No. 67-64-1) used in laboratory. Its 
purpose is not to have any accident or risk. Acetone is highly flammable liquid and 
vapor, and causes serious eye and skin irritation. Also it may cause drowsiness and 
dizziness. 
  
2. HAZARDOUS CHEMICAL(S) OR CLASS OF HAZARDOUS CHEMICAL(S) 

Please refer MSDS first always for physical and chemical properties before use. 
 
OSHA Hazards: Flammable liquid, Target organ effect (Liver and Kidney), Irritant 
GHS Classification  

Flammable liquids (Category 2) 
Skin irritation (Category 3) 
Eye irritation (Category 2A) 
Specific target organ toxicity - single exposure (Category 3)  

 
Signs and Symptoms of Exposure  
To the best of our knowledge, the chemical, physical, and toxicological properties have 
not been thoroughly investigated.  
 
 
3. PERSONAL PROTECTIVE EQUIPMENT (PPE) 

a. Eye Protection 
ANSI compliant safety glasses with side shields should be worn.  Chemical 
splash goggles should be worn when working with larger quantities. If 
chemical has a skin hazard or is a caustic liquid, a face shield should be worn 
when splashing onto the face is a possibility. 

b. Skin and Body Protection 
Wear chemical resistant lab coat, long pants, and closed-toe shoes. These 
laboratory coats must be appropriately sized for the individual and be 
buttoned to their full length. Laboratory coat sleeves must be of a sufficient 
length to prevent skin exposure while wearing gloves.  

A chemical resistant apron should be used when transferring or using large 
quantities and splashing is a possibility. 
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Flame-resistant lab coat will be required, if working with pyrophoric chemicals.   

c. Hand Protection 
At a minimum, wear a nitrile chemical-resistant glove.  Consult with your 
preferred glove manufacturer to ensure that the gloves you plan on using are 
compatible with the chemical and usage.   

http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGui
de.pdf  or http://www.showabestglove.com/site/default.aspx  

Additional PPE may be required if procedures or processes present additional risk. It is 
the responsibility of the PI to ensure that any additional PPE requirements are identified 
and communicated to research staff. Contact EH&S for consultation. 

4. ENGINEERING/VENTILATION CONTROLS 

All chemicals should be transferred and used in an annually certified laboratory 
chemical fume hood with the sash at the certified position or lower.  The hood flow 
alarm should be checked to be operating correctly prior to using the hood. 
5. SPECIAL HANDLING PROCEDURES AND STORAGE REQUIREMENTS 

Wash thoroughly after handling.  Do not ingest or inhale nor get in eyes, skin or 
clothing.  Remove contaminated clothing and wash before reuse.   

Store in a tightly closed, labeled container and in a cool, dry well-ventilated area.  
Segregate from incompatible materials.  Secondary containers must be labeled clearly. 
Follow any substance-specific storage guidance provided in Safety Data Sheet 
documentation. 

Use small quantities whenever possible. Monitor your inventory closely to assure that 
you have tight control over your material. 

6. SPILL AND INCIDENT PROCEDURES 

Chemical Spill - Dial 911 and EH&S 951-827-5528 

Assess the extent of danger.  Help contaminated or injured persons.  Evacuate the spill 
area.  Avoid breathing vapors.  If possible, confine the spill to a small area using a spill 
kit or absorbent material. Keep others from entering contaminated area (e.g., use 
caution tape, barriers, etc.).   

• Small – If you have training, use appropriate personal protective equipment and 
clean-up materials for chemical spilled.  Double bag spill waste in clear plastic 
bags, label, and arrange for chemical waste pick-up.   

• Large– Dial 911 and EH&S at 951-827-5528 for assistance. Notify others in area 
of spill. Turn off ignition sources in area. Evacuate area and post doors to spill 
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area.  Remain on the scene, but at a safe distance, to receive and direct safety 
personnel when they arrive.   

Chemical Spill on Body or Clothes – Remove clothing and rinse body thoroughly in 
emergency shower for at least 15 minutes.  Seek medical attention. Notify supervisor 
and EH&S at 951-827-5528 immediately.  

Chemical Splash Into Eyes – Immediately rinse eyeball and inner surface of eyelid with 
water from the emergency eyewash station for 15 minutes by forcibly holding the eye 
open.  Seek medical attention. Notify supervisor and EH&S at 951-827-5528 
immediately. 

Medical Emergency - Dial 911 and EH&S 951-827-5528 

Refer to “Injuries and Medical Treatment” Flipchart posted in the laboratory. 

7. DECONTAMINATION 

Wear proper PPE, decontaminate equipment and bench tops using soap and water.  
Dispose of all used contaminated disposables as hazardous waste following the Waste 
Disposal Section. 

8. WASTE DISPOSAL 

All waste must be disposed through the EH&S Hazardous Waste Program.  Staff 
dealing with hazardous waste disposal should have completed UCR Hazardous Waste 
Management training - http://ehs.ucr.edu/training/online/hwm/indexlms.html  

General hazardous waste disposal guidelines: 

• Affix an on-online hazardous waste tag using the Online Tag Program (OTP -  
https://otp.ucop.edu/) on all waste containers as soon as the first drop of waste is 
added to the container. 

• Store hazardous waste in closed containers, in secondary containment, and in a 
designated location. Do not let product enter drains.  Discharge into the 
environment must be avoided. 

• Double-bag dry waste using transparent bags. 

• Waste must be under the control of the person generating and disposing of it. 

• Dispose of routinely generated chemical waste within 90 days. 

• Request a waste pick-up on-line: http://ehs.ucr.edu/services/waste.html 

9. PRIOR APPROVAL/REVIEW REQUIRED 

All work with acetone must be pre-approved by the Principal Investigator prior to use 
and all training must be well documented.  In addition, the following shall be completed: 
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• Documented specific training and specific training on the techniques and 
processes to be used. 

• Read and understand the relevant Safety Data Sheet. 
• Demonstrate competence to perform work. 

A review of this SOP and re-approval is required when there are any changes to 
procedures, personnel, equipment, or when an incident or near miss occurs. 

10. DESIGNATED ARE 

Work should be completed in a laboratory fume hood designated for acetone. 

11. SAFETY DATA SHEETS  

Online SDS can be found at http://www.ehs.ucr.edu/services/msds.html. 

12. DETAILED PROTOCOL 

All lab workers who will be using acetone must review this SOP and sign the associated 
training sheet. Lab workers must have specific training on the proper handling of 
acetone and understand the hazards. 

Lab workers using acetone must demonstrate competence to the Principal Investigator 
or designee by being able to 1) identify the hazards and list any particularly hazardous 
handling techniques (use of a schlenck line, rotary evaporation, canula transfer, 
extremes of pressure or temperature, etc.), 2) list the foreseeable emergency situations, 
3) describe the proper response to the emergency situations, and 4) know the control 
measures to minimize the risks.  

The research laboratory requires variation in reaction conditions to develop and 
optimize new chemical or biological transformations. The researcher must seek 
literature precedent for reaction conditions that have reasonable similarities to new 
chemistry that is planned with acetone described in this SOP. The researcher must also 
consult the PI or designated, experienced research coworker for approval to proceed 
with chemical or biological transformations that have little literature or local research 
group precedent. PI approval must also be obtained for significant scale-up (PI defines 
scale) of new chemistry or biological transformations. 

When working in the lab, a laboratory worker must:  

1) not work alone;  
2) be cognizant of all of the SDS and safety information presented in this document; 
3) follow all related SOPs in the laboratory SOP bank (PPE, syringe techniques, 

waste disposal, etc. as appropriately modified by any specific information in the 
SDS information presented in this document); 

4) employ < 100 mL of this acetone in any given reaction (larger quantities 
REQUIRE the approval of PI or designee), and  
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5) discuss ALL issues or concerns regarding this acetone with the PI prior to its use. 
 

If there is an unusual or unexpected occurrence when using this material(s), the 
occurrence must be documented and discussed with the Principal Investigator or Lab 
Supervisor and others who might be using acetone. Unusual or unexpected 
occurrences might include a fire, explosion, sudden rise or drop in temperature, 
increased rate of gas evolution, color change, phase change, or separation into layers. 

 
For washing solvent 

1. Wear a nitrile chemical-resistant glove, flame-resistant lab coat, and safety 
goggle. 

2. Acetone is used to wash and clean the hardware that will be used for UHV 
system.  

3. Always put acetone in a wash bottle.  
4. Only use the necessary amount.  
5. Collect all the used acetone in a beaker and dispose into a proper waste bottle.  

 

Coupling catalytic reaction 

1. Wear nitrile chemical-resistant gloves, flame-resistant lab coat, and safety 
goggles. 

2. Make a waste bottle labeled as toxic and carcinogen hazardous waste. Review the 

SDS of acetone and benzene again; especially remind first aid measures, handling 

and storage, & PPE. 
3. Place a test tube into a fume hood and put a stir bar into it. Close with a rubber 

septum and take it to a balance. Weigh P25-TiO2-APTES catalyst (50 mg) and add 
it into the test tube. Add potassium carbonate (25 mg) and transfer the closed 
septum back to the fume hood. 

4. With a micropipette add toluene (4.5 mL), close with the septum and sonicate for 
about 1 minute so that the solids disperse well in the solvent.  

5. Bring the mixture back to the fume hood and stir it. 
6. Before adding the internal standard benzene (12.5 µL) put on a full-face respirator. 

Take a bottle of benzene from the flammable cabinet and place it into the fume 
hood. Be careful not to spill benzene. Keep watching any leak of benzene. Avoid 

release to the environment. Avoid breathing fume, gas, mist, vapor or spray. If 

swallowed, immediately call 911. If inhaled, rinse cautiously with water for 15 min. 

Remove contact lenses, if present and easy to do. Continue rinsing.  
7. Remove the septum from the test tube and open the benzene bottle. Add the small 

amount of benzene into the test tube by using a Hamilton syringe (50 µL). Wash 
the syringe with benzene three times before adding it into the reaction mixture. 
After adding it clean the syringe by washing it with ether. Dispose the waste into 
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the waste bottle labeled carcinogen hazardous waste. Once adding benzene the 
handling of the reaction mixture has to be carried out with the full-face respirator 
on. 

8. Put the benzene bottle back to the flammable cabinet. Be careful not to spill 

benzene. Keep watching any leak of benzene. Avoid release to the environment. 

Avoid breathing fume, gas, mist, vapor or spray. If swallowed, immediately call 

911. If inhaled, rinse cautiously with water for 15 min. Remove contact lenses, if 

present and easy to do. Continue rinsing.  
9. Take acetophenone from the flammable cabinet and put it into the fume hood. Add 

the reactant (5.5 µL) into the reaction mixture. 
10. Take acetone from the flammable cabinet and put it into the fume hood. Add the 

reactant (0.5 mL) into the reaction mixture. 
11. Close the test tube with the rubber septum, seal with Teflon tape and connect the 

oxygen supply to the test tube.  
12. Open the main valve of oxygen cylinder, which is located in a cupboard in a 

corridor in front of the room 135. After then, open the oxygen Swagelok needle 
valve in the fume hood, and fill the balloon with oxygen. Attach the balloon to a 
needle going through the rubber septum into the reaction mixture. 

13. Transfer the test tube into the oil bath and do the catalytic reaction at 
temperature below 75 °C (boiling point of benzene is 80.1 °C). 

14. Collect samples at different reaction times and remember to always put on the 
full-face respirator before working with the mixture. Put a sample (100 µL) into a 
small centrifuge tube and centrifuge it to remove the solids. 

15. After centrifuging bring the closed vial back to the fume hood and transfer the 
liquid into a new vial.  

16. Inject the sample into GC using a Hamilton syringe (10 µL). 
17. Dispose all the waste into the appropriately labeled waste bottle. 

 

Catalytic Hydrogenation of Cinnamaldehyde 

1. Wear nitrile chemical resistant gloves, flame-resistant lab coat, and safety 
goggles. 

2. Catalyst (50–200 mg), cinnamaldehyde (0.5–3 mmol), and acetone (100 mL) are 
added into a reactor. 

3. Sonicate and stir the mixture. 
4. The mixture is purged with pure H2 (1.0 MPa) five times. 
5. The reactor is pressurized to a desired H2 pressure (2.0 MPa) at room 

temperature. 
6. The reactor is heated to a desired temperature. 
7. Begin stirring (900 rpm) and set reaction time to start. 
8. Sample (1.0 mL) is taken periodically to determine conversion and selectivity 

during the reaction process. 
9. The catalyst powder is filtered off. 
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10.  The filtrate is analyzed using GC. 
 

Sputter Gun Cleaning 

1. Wear nitrile chemical resistance gloves, flame resistance lab coat, and safety 
goggles.  

2. Disassemble the sputter gun. Make sure how it is assembled (take photos).  
3. Place six beakers (600 mL) in the fume hood and label them from 1 to 6.  
4. Add water (300 mL) into the beaker 1. 
5. Add Liquinox detergent (~50 mL) to prepare the soap solution. 
6. Place the disassembled sputter gun parts into the beaker 1 with the soap 

solution. 
7. Sonicate it for 5 minutes.  
8. Add warm water (300 mL, ~50 oC) into the beaker 2. 
9. Transfer the sputter gun parts from the beaker 1 to the beaker 2 using tweezers.  
10. Sonicate the beaker 2 for 5 minutes. 
11. Add deionized water (300 mL) into the beaker 3. 
12. Transfer the sputter gun parts from the beaker 2 to the beaker 3 using tweezers.  
13. Sonicate the beaker 3 for 5 minutes.  
14. Add methanol (300 mL) into the beaker 4 in the fume hood.  
15. Transfer the sputter gun parts from the beaker 3 to the beaker 4 using tweezers. 
16. Sonicate the beaker 4 for 5 minutes.  
17. Repeat the above step (steps 14-16) with acetone (300 mL) and hexane (300 

mL) sequentially.  
18. Remove the sputter gun components from the hexane solution. 
19. Air-dry it for an hour and assemble it carefully.  
20. The sputter gun is mounted in the UHV chamber.  
21. Dispose the washing and cleaning solvents properly.  

 

Copper substrate: Chemical cleaning 

1. Wear nitrile chemical resistance gloves, flame resistance lab coat, and safety 
goggles.  

2. Place the polished polycrystalline copper substrate (2 mm thick, 10 mm 
diameter) in #1 beaker (100 mL) and add acetone (50 mL).  

3. Sonicate the beaker for 5 min.  
4. Transfer the copper substrate into #2 beaker and add isopropyl alcohol (50 mL). 
5. Sonicate #2 beaker 2 for 5 min.  
6. Repeat the above step (steps 3-4) with DI water (50 mL) followed by HNO3 

solution (1%, 50 mL).  
7. Rinse the copper substrate with isopropyl alcohol for 2 min.  
8. Sonicate the copper substrate in a mixture of DI water (60 mL) and glacial acetic 

acid (2 mL) for 5 min. Then, blow-dry with a flow of N2. 
9. Store the samples at low vacuum (10-2 torr) or at Ar/ N2 atmosphere immediately 

to avoid oxidation (until characterize with XPS or mount in the RAIRS chamber).  
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10. Dispose of the washing and cleaning solvents properly as chemical waste. 
 

SBA-15 Silylation 1 

1. Wear a nitrile chemical–resistant glove, flame-resistant lab coat, and safety 
goggle 

2. Add SBA-15 (200 mg) and two magnetic stir bars to two round-bottom flasks (50 
mL). 

3. Create inert N2 or Ar atmosphere in each flask using a combination of a syringe 
and vent needle. Allow gas to cycle through the flask for 5-10 min.  

4. Add toluene (5 mL) to each flask. 
5. Add triethylamine (0.3 mL) to each flask.  
6. Add chlorotrimethylsilane 0.2 mL to one flask and 0.1 mL to the other flask.  
7. Allow reaction to stir over magnetic stir plate for 24 hours. 
8. Expose both flasks to air and quench each reaction with methanol (5 mL).  
9. Vacuum filter both mixtures and wash powder with acetone (10 mL) and DI water 

for each.  
10. Dry both sets of powders by vacuum filtering for 5-10 min.  
11. Set each sample (10 mg) aside in a plastic storage container.  

 

SBA-15 Silylation 2 

1. Wear a nitrile chemical–resistant glove, flame-resistant lab coat, and safety 
goggle 

2. SBA-15 (200 mg) is put into a round-bottom flask (25 mL). 
3. The flask is purged with Ar gas for 5 minutes. 
4. Toluene (5 mL) is added to the flask 
5. Triethylamine (0.3 mL) and chlorotrimethylsilane (0.2 mL) are added to the flask. 
6. The resulting mixture is stirred for 24 hours 
7. Then the mixture is exposed to air and quenched with methanol (5 mL). 
8. The mixture is filtered and washed with water (10 mL) and acetone (10 mL). 
9. Finally the mixture is left to dry under vacuum.  

 

NiO deposition on SBA-15 via ALD reactor 

1. Wear nitrile chemical resistant gloves, a flame-resistant lab coat, safety goggles, 
AND a proper face mask at all times (Covid-19) while inside the lab. Carry out all 
the procedures in the ALD reactor under rough vacuum conditions. 

2. Clean the sample holder with acetone  
3. Place SBA-15 in the sample holder. 
4. Preheat the support (SBA-15) at 200 ℃ for 2 h. 
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5. Ni precursor (nickel(II) bis(2,2,6,6-tetramethyl-3,5-heptanedionate, Ni(tmhd)) is 
pretreated at 165 ℃ in an oil bath. 

6. The reactor is set to 150 ℃. 
7. Dose the Ni precursor for 30 min by using Ar carrier gas (200 mTorr).  
8. Purge the reactor with Ar gas (500 mTorr) for 5 min. 
9. Dose deionized water (100 mTorr) for 2 min. 
10. Purge the reactor with Ar gas (500 mTorr) for 10 min. 
11. Repeat 7–10 steps repeatedly until desired growth is obtained.  

 

NiO deposition on TMSDMA/SBA-15, HMDS/SBA-15, or ODTS/SBA-15 via ALD 
reactor 

1. Wear nitrile chemical resistant gloves, a flame-resistant lab coat, safety goggles, 
AND a proper face mask at all times (Covid-19) while inside the lab. Carry out all 
the procedures in the ALD reactor under rough vacuum conditions. 

2. Clean the sample holder with acetone  
3. Place SBA-15 in the sample holder. 
4. Preheat the support (SBA-15) at 200 ℃ for 2 h. 
5. Ni precursor (nickel(II) bis(2,2,6,6-tetramethyl-3,5-heptanedionate) is pretreated 

at 165 ℃ in an oil bath. 
6. The reactor is set to 150 ℃. 
7. Dose N,N-dimethyltrimethylsilylamine (TMSDMA, 50 mTorr), hexamethyl-

disilazane (HMDS, 50 mTorr), or octadecyltrichlorosilane (ODTS, 50 mTorr) for 
30 s.  

8. Dose the Ni precursor for 30 min by using Ar carrier gas (200 mTorr).  
9. Purge the reactor with Ar gas (500 mTorr) for 5 min. 
10. Dose deionized water (100 mTorr) for 2 min. 
11. Purge the reactor with Ar gas (500 mTorr) for 10 min. 
12. Repeat 8–11 steps repeatedly until desired growth is obtained.  

 

SBA-15 Impregnation  

1. Wear nitrile chemical resistant gloves, a flame-resistant lab coat, safety goggles, 
AND a proper face mask at all times (Covid-19) while inside the lab. Carry out 
the following procedures in a fume hood.  

2. Clean glassware, such as flask and beaker with acetone.  
3. Prepare nickel(II) nitrate hexahydrate solution (2.5 mL, 0.84 M).  
4. Pour SBA-15 (100 mg) in a beaker (50 mL) 
5. Add ethanol (5 mL) or DI water:ethylene glycol (1:1, 5 mL) to the beaker. 
6. Add the desired amount of the Ni solution (20 µL for 1 wt.% Ni loading) 
7. The mixture was stirred at 80 ℃ until the ethanol evaporated. 
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8. The collected powder is transferred to the oven for drying overnight. 
9. Calcine the powder in air condition (muffle furnace (Prof. Yin lab) at 500 ℃ for 5 

hours (2.5 ℃/m speed).  
10. Collect the sample from the furnace. 
11. Clean up the flasks with solvents (distilled water, ethanol and acetone). 

 

Tetrakis(ethylmethylamino)hafnium(IV) for ALD reactor 

1. Wear nitrile chemical-resistant gloves, a flame-resistant lab coat, and safety 
goggles.  

2. Put SBA-15 (50 mg) into a sample holder in the fume hood of room 135. 
3. Spotweld mesh on the sample holder.  
4. Attach the sample holder to the ALD reactor. 
5. Preheat SBA-15 at 200–300 oC for 2 h. 
6. Take tetrakis(ethylmethylamido)hafnium (TEMAH) into a glass sample tube in the 

glove box. 
7. Fix the tube on the ALD reactor in room 143. 
8. Turn on the pump and degas the precursor. 
9. Heat the container in a silicon-oil bath up to 60 oC. 
10. Open the valve to introduce TEMAH (1.6 s) and nitrogen (5 s) into the ALD 

chamber.  
11. After reaction, slowly cool down precursor, chamber, and sample to room 

temperature.  
12. Collect and transfer sample into a vial for analysis. 
13. Collect the waste of TEMAH and dispose into a proper waste bottle. 
14. Use acetone or ethanol to wash the sample holder.  

 
____________________________________________________________________ 

SOP Reviewed and Approved by: 

 
                 Francisco Zaera    
Print name Signature  

Approval Date: 02/01/2013, updated 03/01/2016, 05/15/2016, 10/10/2017, 11/20/2019, 
12/11/2019, 07/08/2020, 10/12/2021, 10/18/2021  
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Acetonitrile 
STANDARD OPERATING PROCEDURE 

Type of SOP:    Process  Hazardous Chemical   Hazard Class 

1. HAZARD OVERVIEW 

This document describes the safety requirements that laboratory workers and 
supervisors must follow when acetonitrile (C2H3N, CAS No. 75-05-8) used in laboratory. 
Its purpose is not to have any accident or risk. Acetonitrile is highly flammable liquid and 
vapor, and causes serious eye and mild skin irritation. Also it is harmful if swallowed, if 
inhaled or in contact with skin.  
 
Synonyms: ACN, Methyl cyanide 
 
2. HAZARDOUS CHEMICAL(S) OR CLASS OF HAZARDOUS CHEMICAL(S) 

Please refer MSDS first always for physical and chemical properties before use. 
 
OSHA Hazards: Flammable liquid, Target organ effect (Central nervous system, Liver, 

Kidney, Blood, Lungs), Harmful by Ingestion and Skin absorption, Irritant 
GHS Classification  

Flammable liquids (Category 2) 
Acute toxicity, Oral (Category 4) 
Acute toxicity, Inhalation (Category 4) 
Acute toxicity, Dermal (Category 4) 
Skin irritation (Category 3) 
Serious eye damage (Category 1) 

 
Signs and Symptoms of Exposure  
Treat as cyanide poisoning. Always have on hand a cyanide first-aid kit, together with 
proper instructions., The onset of symptoms is generally delayed pending conversion to 
cyanide., Nausea, Vomiting, Diarrhea, Headache, Dizziness, Rash, Cyanosis, 
excitement, depression, Drowsiness, impaired judgment, Lack of coordination, stupor, 
death  
 
3. PERSONAL PROTECTIVE EQUIPMENT (PPE) 

a. Eye Protection 
ANSI compliant safety glasses with side shields should be worn.  Chemical 
splash goggles should be worn when working with larger quantities. If 
chemical has a skin hazard or is a caustic liquid, a face shield should be worn 
when splashing onto the face is a possibility. 
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b. Skin and Body Protection 
Wear chemical resistant lab coat, long pants, and closed-toe shoes. These 
laboratory coats must be appropriately sized for the individual and be 
buttoned to their full length. Laboratory coat sleeves must be of a sufficient 
length to prevent skin exposure while wearing gloves.  

A chemical resistant apron should be used when transferring or using large 
quantities and splashing is a possibility. 

Flame-resistant lab coat will be required, if working with pyrophoric chemicals.   

c. Hand Protection 
At a minimum, wear a nitrile chemical-resistant glove.  Consult with your 
preferred glove manufacturer to ensure that the gloves you plan on using are 
compatible with the chemical and usage.   

http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGui
de.pdf  or http://www.showabestglove.com/site/default.aspx  

Additional PPE may be required if procedures or processes present additional risk. It is 
the responsibility of the PI to ensure that any additional PPE requirements are identified 
and communicated to research staff. Contact EH&S for consultation. 

4. ENGINEERING/VENTILATION CONTROLS 

All chemicals should be transferred and used in an annually certified laboratory 
chemical fume hood with the sash at the certified position or lower.  The hood flow 
alarm should be checked to be operating correctly prior to using the hood. 
5. SPECIAL HANDLING PROCEDURES AND STORAGE REQUIREMENTS 

Wash thoroughly after handling.  Do not ingest or inhale nor get in eyes, skin or 
clothing.  Remove contaminated clothing and wash before reuse.   

Store in a tightly closed, labeled container and in a cool, dry well-ventilated area.  
Segregate from incompatible materials.  Secondary containers must be labeled clearly. 
Follow any substance-specific storage guidance provided in Safety Data Sheet 
documentation. 

Use small quantities whenever possible. Monitor your inventory closely to assure that 
you have tight control over your material. 

6. SPILL AND INCIDENT PROCEDURES 

Chemical Spill - Dial 911 and EH&S 951-827-5528 

Assess the extent of danger.  Help contaminated or injured persons.  Evacuate the spill 
area.  Avoid breathing vapors.  If possible, confine the spill to a small area using a spill 
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kit or absorbent material. Keep others from entering contaminated area (e.g., use 
caution tape, barriers, etc.).   

• Small – If you have training, use appropriate personal protective equipment and 
clean-up materials for chemical spilled.  Double bag spill waste in clear plastic 
bags, label, and arrange for chemical waste pick-up.   

• Large– Dial 911 and EH&S at 951-827-5528 for assistance. Notify others in area 
of spill. Turn off ignition sources in area. Evacuate area and post doors to spill 
area.  Remain on the scene, but at a safe distance, to receive and direct safety 
personnel when they arrive.   

Chemical Spill on Body or Clothes – Remove clothing and rinse body thoroughly in 
emergency shower for at least 15 minutes.  Seek medical attention. Notify supervisor 
and EH&S at 951-827-5528 immediately.  

Chemical Splash Into Eyes – Immediately rinse eyeball and inner surface of eyelid with 
water from the emergency eyewash station for 15 minutes by forcibly holding the eye 
open.  Seek medical attention. Notify supervisor and EH&S at 951-827-5528 
immediately. 

Medical Emergency - Dial 911 and EH&S 951-827-5528 

Refer to “Injuries and Medical Treatment” Flipchart posted in the laboratory. 

7. DECONTAMINATION 

Wear proper PPE, decontaminate equipment and bench tops using soap and water.  
Dispose of all used contaminated disposables as hazardous waste following the Waste 
Disposal Section. 

8. WASTE DISPOSAL 

All waste must be disposed through the EH&S Hazardous Waste Program.  Staff 
dealing with hazardous waste disposal should have completed UCR Hazardous Waste 
Management training - http://ehs.ucr.edu/training/online/hwm/indexlms.html  

General hazardous waste disposal guidelines: 

• Affix an on-online hazardous waste tag using the Online Tag Program (OTP -  
https://otp.ucop.edu/) on all waste containers as soon as the first drop of waste is 
added to the container. 

• Store hazardous waste in closed containers, in secondary containment, and in a 
designated location. Do not let product enter drains.  Discharge into the 
environment must be avoided. 

• Double-bag dry waste using transparent bags. 
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• Waste must be under the control of the person generating and disposing of it. 

• Dispose of routinely generated chemical waste within 90 days. 

• Request a waste pick-up on-line: http://ehs.ucr.edu/services/waste.html 

9. PRIOR APPROVAL/REVIEW REQUIRED 

All work with acetonitrile must be pre-approved by the Principal Investigator prior to use 
and all training must be well documented.  In addition, the following shall be completed: 

• Documented specific training and specific training on the techniques and 
processes to be used. 

• Read and understand the relevant Safety Data Sheet. 
• Demonstrate competence to perform work. 

A review of this SOP and re-approval is required when there are any changes to 
procedures, personnel, equipment, or when an incident or near miss occurs. 

10. DESIGNATED AREA  

Work should be completed in a laboratory fume hood designated for acetonitrile. 

11. SAFETY DATA SHEETS  

Online SDS can be found at http://www.ehs.ucr.edu/services/msds.html. 

12. DETAILED PROTOCOL 

All lab workers who will be using acetonitrile must review this SOP and sign the 
associated training sheet. Lab workers must have specific training on the proper 
handling of acetonitrile and understand the hazards. 

Lab workers using acetonitrile must demonstrate competence to the Principal 
Investigator or designee by being able to 1) identify the hazards and list any particularly 
hazardous handling techniques (use of a schlenck line, rotary evaporation, canula 
transfer, extremes of pressure or temperature, etc.), 2) list the foreseeable emergency 
situations, 3) describe the proper response to the emergency situations, and 4) know 
the control measures to minimize the risks.  

The research laboratory requires variation in reaction conditions to develop and 
optimize new chemical or biological transformations. The researcher must seek 
literature precedent for reaction conditions that have reasonable similarities to new 
chemistry that is planned with acetonitrile described in this SOP. The researcher must 
also consult the PI or designated, experienced research coworker for approval to 
proceed with chemical or biological transformations that have little literature or local 
research group precedent. PI approval must also be obtained for significant scale-up (PI 
defines scale) of new chemistry or biological transformations. 
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When working in the lab, a laboratory worker must:  

1) not work alone;  
2) be cognizant of all of the SDS and safety information presented in this document; 
3) follow all related SOPs in the laboratory SOP bank (PPE, syringe techniques, 

waste disposal, etc. as appropriately modified by any specific information in the 
SDS information presented in this document); 

4) employ < 100 mL of this acetonitrile in any given reaction (larger quantities 
REQUIRE the approval of PI or designee), and  

5) discuss ALL issues or concerns regarding this acetonitrile with the PI prior to its 
use. 
 

If there is an unusual or unexpected occurrence when using this material(s), the 
occurrence must be documented and discussed with the Principal Investigator or Lab 
Supervisor and others who might be using acetonitrile. Unusual or unexpected 
occurrences might include a fire, explosion, sudden rise or drop in temperature, 
increased rate of gas evolution, color change, phase change, or separation into layers. 

 
HPLC Eluent Preparation 

1. Wear butyl rubber gloves, flame-resistant lab coat, and safety goggles. 
2. Take acetonitrile bottle out of the flammable chemical cabinet and place the bottle 

securely on the surface in a fume hood. 
3. Carefully transfer the desired amount of acetonitrile into the designated vessel.  
4. Close and seal the bottle and put it back to the flammable chemical cabinet. 
5. The used eluent solution needs to be treated as hazardous waste. 

 
Solvent in Oxidation reaction 

1. Wear nitrile chemical-resistant glove, mask, flame-resistant lab coat, and safety 
goggles. 

2. Add acetonitrile (8.5 mL) to a vial by use of syringe.  
3. Add benzyl alcohol (25 mg), potassium carbonate (52 mg), Au-nanoparticles 

supported on titania (20 mg) to the vial. 
4. After reaction is finished, store reaction mixture in an appropriate labeled vial. 
5. Keep the vial in refrigerator. 

 

Catalytic Oxidation Reaction  

1. Wear nitrile chemical–resistant glove, flame-resistant lab coat, and safety goggles. 
2. Into a test tube with a stir bar, add L-proline (16.4 mg) and acetonitrile (1 mL). 
3. Ultrasonicate and stir the mixture. 
4. Add tert-butanol (5 µL). 
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5. Add benzaldehyde (80 µL) and acetophenone (92 µL). 
6. Close with a rubber septum, seal with parafilm, connect the oxygen supply to the 

test tube, and set the temperature at 50 oC. 
7. After reaction, collect the samples. 
8. Run GC analysis. 

 

Making of titania shells 

1. Wear nitrile chemical-resistant gloves, mask, flame-resistant lab coat, and safety 
goggles. 

2. Make a waste bottle labeled as toxic and corrosive hazardous waste. Review the 
SDS of acetonitrile, ethanol, ammonium hydroxide, hydroxypropyl cellulose and 
titanium butoxide again; especially remind first aid measures, handling and 
storage, & PPE. 

3. Place an Erlenmeyer flask into a fume hood and put a stir bar into it. Close with a 
rubber septum and take it to a balance. Weigh hydroxypropyl cellulose (50 mg) 
and add it into the flask. Transfer the closed flask back to the fume hood. 

4. Disperse silica spheres with gold nanoparticles in ethanol (21 mL) and add the 
dispersion to the flask.  

5. With a micropipette add acetonitrile (7 mL) and close with the septum. Stir for 20 
minutes.  

6. Take the bottle of ammonium hydroxide from a corrosive base cabinet and place it 
into the fume hood. Remove the septum from the flask and add ammonium 
hydroxide (0.2 mL) by using a micropipette. Stir for 20 minutes. 

7. Take titanium butoxide from the flammable cabinet and put it into the fume hood. 
Add ethanol (3 mL), acetonitrile (1 mL), and titanium butoxide into a vial and be 
careful not to expose titanium butoxide to air. Mix the vial well and add the mixture 
slowly into the main mixture. Stir for 2 hours. 

8. Wash the mixture with ethanol 4 times. 
9. Dispose the waste into the waste bottle labeled toxic and corrosive hazardous 

waste. 
 
____________________________________________________________________ 

SOP Reviewed and Approved by: 

 
                 Francisco Zaera    
Print name Signature  

Approval Date: 02/01/2013, updated 03/01/2014, 06/01/2015, 03/03/2016, 05/15/2016  
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Acrolein 
STANDARD OPERATING PROCEDURE 

Type of SOP:    Process  Hazardous Chemical   Hazard Class 

1. HAZARD OVERVIEW 

This document describes the safety requirements that laboratory workers and 
supervisors must follow when acrolein (C3H4O, CAS No. 107-02-8) used in laboratory. 
Its purpose is not to have any accident or risk. Acrolein is highly flammable liquid and 
vapor and a CAL/OHSA Select Carcinogen. Toxic if swallowed and fatal if inhaled. It 
causes serious eye and skin irritation.  
 
Synonyms: 2-Propenal  
 
2. HAZARDOUS CHEMICAL(S) OR CLASS OF HAZARDOUS CHEMICAL(S) 

Please refer MSDS first always for physical and chemical properties before use. 
 
OSHA Select Carcinogen 
The OSHA Lab Standard defines a “Select Carcinogen” as any substance, which meets 
one of the following criteria:  

(i) It is regulated by OSHA as a carcinogen; or  
(ii) It is listed under the category, "known to be carcinogens," in the Annual Report on 

Carcinogens published by the National Toxicology Program (NTP); or  
(iii) It is listed under Group 1 ("carcinogenic to humans") by the International Agency 

for Research on Cancer Monographs (IARC); or  
(iv) It is listed in either Group 2A or 2B by IARC or under the category, "reasonably 

anticipated to be carcinogens" by NTP, and causes statistically significant tumor 
incidence in experimental animals in accordance with any of the following criteria:  

(A) After inhalation exposure of 6-7 hours per day, 5 days per week, for a 
significant portion of a lifetime to dosages of less than 10 mg/m;  
(B) After repeated skin application of less than 300 (mg/kg of body weight) 
per week; or  
(C) After oral dosages of less than 50 mg/kg of body weight per day.  
 

OSHA Hazards: Flammable liquid, Target Organ Effect, Highly toxic by inhalation, 
Highly toxic by ingestion, Highly toxic by skin absorption, Corrosive, 
Carcinogen  

GHS Classification  
Flammable liquids (Category 2) 
Acute toxicity, Oral (Category 2) 
Acute toxicity, Inhalation (Category 1) 
Acute toxicity, Dermal (Category 2) 
Skin corrosion (Category 1B) 
Serious eye damage (Category 1) 
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Skin sensitization (Category 1) 
Carcinogenicity (Category 2) 
Acute aquatic toxicity (Category 1) 
Chronic aquatic toxicity (Category 1) 

 
Signs and Symptoms of Exposure  
Material is extremely destructive to tissue of the mucous membranes and upper 
respiratory tract, eyes, and skin. Cough, Shortness of breath, Headache, Nausea  
 
3. PERSONAL PROTECTIVE EQUIPMENT (PPE) 

a. Respiratory Protection 
Where risk assessment shows air-purifying respirators are appropriate use a 
full-face respirator with multi-purpose combination (US) or type ABEK (EN 
14387) respirator cartridges as a backup to engineering controls. If the 
respirator is the sole means of protection, use a full-face supplied air 
respirator. Use respirators and components tested and approved under 
appropriate government standards such as NIOSH (US) or CEN (EU).  

b. Eye Protection 
Face shield and ANSI compliant safety glasses with side shields should be 
worn. Use equipment for eye protection tested and approved under 
appropriate government standards such as NIOSH (US) or EN 166 (EU). 
Chemical splash goggles should be worn when working with larger quantities. 
If chemical has a skin hazard or is a caustic liquid, a face shield should be 
worn when splashing onto the face is a possibility. 

c. Skin and Body Protection 
Wear chemical resistant lab coat, long pants, and closed-toe shoes. These 
laboratory coats must be appropriately sized for the individual and be 
buttoned to their full length. Laboratory coat sleeves must be of a sufficient 
length to prevent skin exposure while wearing gloves.  

A chemical resistant apron should be used when transferring or using large 
quantities and splashing is a possibility. 

Flame-resistant lab coat will be required, if working with pyrophoric chemicals.   

d. Hand Protection 
At a minimum, wear nitrile chemical-resistant gloves.  Consult with your 
preferred glove manufacturer to ensure that the gloves you plan on using are 
compatible with the chemical and usage.   

http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGui
de.pdf  or http://www.showabestglove.com/site/default.aspx  
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Additional PPE may be required if procedures or processes present additional risk. It is 
the responsibility of the PI to ensure that any additional PPE requirements are identified 
and communicated to research staff. Contact EH&S for consultation. 

4. ENGINEERING/VENTILATION CONTROLS 

All chemicals should be transferred and used in an annually certified laboratory 
chemical fume hood with the sash at the certified position or lower. The hood flow alarm 
should be checked to be operating correctly prior to using the hood. 
5. SPECIAL HANDLING PROCEDURES AND STORAGE REQUIREMENTS 

Wash thoroughly after handling. Do not ingest or inhale nor get in eyes, skin or clothing.  
Remove contaminated clothing and wash before reuse.   

Store in a tightly closed, labeled container and in a cool, dry well-ventilated area. 
Segregate from incompatible materials. Secondary containers must be labeled clearly. 
Follow any substance-specific storage guidance provided in Safety Data Sheet 
documentation. 

Use small quantities whenever possible. Monitor your inventory closely to assure that 
you have tight control over your material. 

6. SPILL AND INCIDENT PROCEDURES 

Chemical Spill - Dial 911 and EH&S 951-827-5528 

Assess the extent of danger. Help contaminated or injured persons. Evacuate the spill 
area. Avoid breathing vapors. If possible, confine the spill to a small area using a spill kit 
or absorbent material. Keep others from entering contaminated area (e.g., use caution 
tape, barriers, etc.).   

• !"#$$  – If you have training, use appropriate personal protective equipment and 
clean-up materials for chemical spilled.  Double bag spill waste in clear plastic 
bags, label, and arrange for chemical waste pick-up.   

• %#&'(– Dial 911 and EH&S at 951-827-5528 for assistance. Notify others in area 
of spill. Turn off ignition sources in area. Evacuate area and post doors to spill 
area.  Remain on the scene, but at a safe distance, to receive and direct safety 
personnel when they arrive.   

)*("+,#$-!.+$$-/0-1/23-/&-)$/4*(5  – Remove clothing and rinse body thoroughly in 
emergency shower for at least 15 minutes.  Seek medical attention. Notify supervisor 
and EH&S at 951-827-5528 immediately.  

)*("+,#$-!.$#5*-604/-73(5  – Immediately rinse eyeball and inner surface of eyelid with 
water from the emergency eyewash station for 15 minutes by forcibly holding the eye 
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