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Preparation

General Safety for Any Lab
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Safety Data Sheets (SDS)

• Chemical identification
• Hazard identification
• First-Aid measures
• Fire-Fighting measures
• Accidental release measures
• Handling and storage
• Exposure control/personal protection
• Physical and chemical properties
• Stability and reactivity
• Toxicological information

Non-mandatory Sections:
• Ecological information
• Disposal considerations
• Transport information
• Regulatory information
• Other information
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Safety Data Sheets (SDS)
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Look for GHS Hazards, 
Accidental Release Measures, 

and PPE Requirements 



Standard Operating Procedures (SOP’s)
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https://www.uml.edu/docs/III%20Biosafety%20Standard%20Operating%20Procedures%20%28SOP%29%20_tcm18-269075.pdf
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PPE should never be the first line of 
defense

Before considering PPE you should 
first consider:
• Engineering Controls 

(Use proper techniques)
• Administrative Controls

(Adequate training)

• PPE functions as the last line of 
defense

• Always wear PPE when in the lab

Personal Protective Equipment (PPE)
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PPE Is Not Universal
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PPE Is Not Universal

Cryogenic Gloves

High Temperature Gloves
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PPE Is Not Universal

Standard 
Lab Coat

Flame-Resistant 
Lab Coat



Always Be Prepared
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Know where everything is
• Fire extinguisher
• Eye wash stations and showers
• First aid kit
• Spill kit
• Antidotes

11

Lab Fire Extinguishers are CO
2
 (Class ABC)



Be prepared for when things go sideways
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Lab Injuries
• Call University Police (9-911 or 5-2345); identify yourself and give the location and 

nature of the injury
• Call departmental Business Office (5-3335) and report the injury. 

Accidental Chemical Ingestion
• Immediately contact the Poison Control Center at 800-222-1222 for instructions. 
• Do not induce vomiting unless directed to do so. 

Accidental Chemical Injection
• Wash area with soap and water and seek medical attention.
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Know Your Reagents

Avoid Things Going Sideways
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Importance of functional groups

Ethyl chloroformate
• Highly toxic

• Causes severe burns when in 
contact with eyes &/or skin

• Can be fatal if swallowed or 
inhaled

Ethyl formate
• Characteristic smell of rum

• Partially responsible for flavor of 
raspberries

• Safe by US Food and Drug 
Administration
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Tetramethylammonium hydroxide
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Quaternary 
ammonium salts

• Used in common 
disinfectants

• Fabric softeners

• Hair conditioner

Tetramethylammonium Hydroxide

• Can be fatal if inhaled, absorbed through the 
skin, or swallowed

• Affects nerves and muscles, can cause paralysis 
and death

• “Exposure to >1% TMAH solutions over a 
few percent of the body must be treated as a 
life-threatening event.”

https://drs.illinois.edu/Page/SafetyLibrary/Tetramethyl



REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Butyllithium 

• Sold as solution in alkanes
• Inert atmosphere
• Must quench syringes 

• Isopropyl alcohol/Toluene
16

1.6 M (<2M) solutions 
not pyrophoric 



REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Sheri Sangji
UCLA 2008
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tert-Butyllithium  



REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Alkyl Aluminums
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• Highly pyrophoric
• Naphthyl aluminum is a 

component of Napalm
• Set up in glovebox, use 

pressure safe flask 

3

1.0 M in 
Toluene

+



REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Methylating Agents

Magic Methyl
• Inhalation Toxicity: 5 ppm

Potential Substitution Control: Use Methyl 
Triflate

Dimethyl sulfate
• Inhalation Toxicity: 97 ppm

Death in 10 min, human

Attack DNA!
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REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Sodium Azide

• Forms HN
3

• Absorbed through 
Respiratory system or skin

• Prevents body cells from 
using oxygen 

• Wear PPE
• Weigh in a closed vial
• Quenched with NaNO

2
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REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Trimethylsilyl Azide

University of Minnesota
• Distillation pot spontaneously exploded
• 200 g scale vacuum distillation
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REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Peroxides

High Peroxide Hazard (3 months)
• Butadiene, Divinyl Ether, Sodium 

Amide, Vinylidene Chloride

Medium Peroxide Hazard (12 months)
• Diethyl ether, Dioxane, THF, Secondary 

Alcohols, Cyclohexene, Benzyl Alcohol
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• Date solvent bottles
• Test with peroxide strips
• Peroxides are thermal and shock 

explosive hazards



REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Mixing of 2 common chemicals

Acetone & hydrogen peroxide
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Shock sensitive explosive powder



REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Mixing of 2 common chemicals
Nitric Acid & Ethanol
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Generation of (toxic) 
gases leads to explosion



REAGENTS

▪ Pyrophoric
▪ Toxic
▪ Explosive

Mixing of 2 common chemicals
Nitric Acid & Ethanol
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2 mL EtOH + 2 mL HNO
3
 (conc.)

http://www.youtube.com/watch?v=uFwiZYfEsuY&t=146


Hazards of Common Techniques
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TECHNIQUE

▪ Base Bath
▪ Oil Baths
▪ Liquid N

2▪ Needles
▪ Silica 

Base bath
Base bath: Mixture of iPrOH and KOH for 

deep-cleaning glassware
Removes metals, silicone grease, fatty things

DONT’s
• No Frits
• No Metal Spatulas
• Store Near Flame Risk

DO’s
• Eye protection
• Use heavy gloves over nitrile gloves
• Recommended time: a few hours
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TECHNIQUE

▪ Base Bath
▪ Oil Baths
▪ Liquid N

2▪ Needles
▪ Silica 

Oil Bath
Oil Bath for Heating
• Should be Silicone Oil

• Not all oil can be heated
• Mineral Oil is for bubblers – 

don’t mix!
• Max temp: ~200 °C

• Oil will decompose at 
higher temperatures

Alternatives
• Sand (X00 ⁰C) or Aluminum Beads (-80 – 180 ⁰C) 
• Thermometer placement and temp gradient
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TECHNIQUE

▪ Base Bath
▪ Oil Baths
▪ Liquid N

2▪ Needles
▪ Silica 

Double-Check the Undergrads!

• Incident was discussed at group 
meeting

• Advisor should be involved
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TECHNIQUE

▪ Base Bath
▪ Oil Baths
▪ Liquid N

2▪ Needles
▪ Silica 

Liquid N
2

Liquid N
2
 is colder than liquid O

2
• Do not pull air through your N

2
 

trap
• No vacuum filtrations
• Be vigilant 

• Use a vacuum gauge
• If using an argon glovebox, can 

condense argon in the trap

30https://news.mit.edu/1992/safety-0311

Liquid O
2 



TECHNIQUE

▪ Base Bath
▪ Oil Baths
▪ Liquid N

2▪ Needles
▪ Silica 

Liquid N
2

Liquid N
2
 is colder than liquid O

2
• Do not pull air through your N

2
 

trap
• No vacuum filtrations
• Be vigilant 

• Use a vacuum gauge
• If using an argon glovebox, can 

condense argon in the trap
• K. Barry Sharpless

• Blind in one eye

31
https://news.mit.edu/1992/safety-0311



TECHNIQUE

▪ Base Bath
▪ Oil Baths
▪ Liquid N

2▪ Needles
▪ Silica 

Needles and Syringing
Do Not Recap Needles
• Recapping needles is dangerous
• Used needles go in needle waste

• Filled with plaster or wax before disposal 

32ACS Cent. Sci. 2020, 6, 83–86

Early stages of necrosis by CH2Cl2



Needles and Syringing
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https://www.chemistryviews.org/details/education/4360441/Tips_and_Tricks_for_the_Lab_Air-Sensitive_Techniques_3/

For pyrophorics: 

● Draw up N2 after proper 
volume is drawn. 

● Never use more than half the 
syringe volume.



TECHNIQUE

▪ Base Bath
▪ Oil Baths
▪ Liquid N

2▪ Needles
▪ Silica 

Silica and Celite

Inhalation Hazard
• Silica and Celite are 

abrasive and 
hazardous to the lungs

• Do not use without 
PPE (Face mask)

• Inhalation can cause 
Silicosis

• Silica vs asbestos
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Asbestos

Silicosis
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Gas Cylinders
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Gas Cylinders



Resources
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https://ehs.tamu.edu/programs/
Chemical%20Waste.html



cssc@chem.tamu.edu
https://www.chem.tamu.edu/safety/
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5th Annual Safety 
Symposium 

Coming February 
2024
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