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Dry ice, the solid form of carbon dioxide (CO2), is commonly used in UW research. Its 
properties allow for rapid cooling of materials, but also pose unique worker safety 
hazards. Below are guidelines for how to work with dry ice safely.

HAZARDS OF DRY ICE 

 Contact Hazard: At -109 °F (-79 °C), skin contact

with dry ice is can lead to severe frostbite; skin cells

freeze and become damaged very quickly.

 Asphyxiation Hazard:  Dry ice will sublime (change

from solid to gas) at any temperature above

-109 °F. This releases potentially substantial volumes

of CO2 (1 pound solid = 250 liters gas), which can

displace oxygen quickly in the air around the dry ice,

causing difficulty breathing, loss of consciousness

and death. This is especially of concern in non-

ventilated or confined spaces.

 Explosion Hazard: Due to the rapid emission of

large volumes of CO2 gas, any dry ice that is stored

in a closed container can pressurize the container.

Given enough time at normal room temperature,

such a container may explode if the gas is not able

to escape. Serious physical injury has occurred at UW

due to improper packaging of dry ice.

 Occupational Exposure Limits:  Eight-hour, time-

weighted average is 5,000 parts per million (ppm);

15-minute, short-term exposure limit is 30,000 ppm

HANDLING DRY ICE 

Dry ice can come in flake, pellet or block forms. Use the 

following precautions when handling dry ice in any form: 

 Wear appropriate eye protection, including goggles

and/or a face shield, as well as a laboratory coat.

 Use tongs to handle dry ice when possible.

 Use loose-fitting, thermally insulated gloves to

manually handle dry ice. Nitrile exam gloves will not

provide enough protection. Never handle dry ice

with bare hands.

STORAGE AND DISPOSAL 

 Always store dry ice in a well-ventilated location.

 Do not store dry ice in confined areas with limited

ventilation. This includes cold rooms, walk-in

refrigerators and environmental chambers.

 Never store dry ice in a tightly sealed container, such

as a plastic or glass bottle, or any container with a

screw-top lid that will not vent. Styrofoam is an

appropriate storage material since it is both

insulated and not airtight.

 To dispose of dry ice, place it in a well-ventilated

area at room temperature; the remainder of the ice

will sublimate away.

 Never dispose of dry ice in a trash can, chemical

waste container or other garbage/waste can.

 Never dispose of dry ice in a sink, toilet or other

fixture; the temperature difference can destroy the

plumbing.

 Do not leave dry ice unattended in open areas.

TRANSPORTING DRY ICE 

 Only package dry ice in containers that are

appropriate (i.e., non-sealable and not damaged by

cold temperatures).

 All packaging must allow for release of CO2 gas.

Never seal a container with dry ice in it.

 If you receive or see a container that appears

swollen or bulging, or if you suspect dry ice is

improperly placed in a sealed container, secure the

area and call 911. Do not try to release pressure on

your own, which can cause serious injury.

 When shipping commercially (e.g., FedEx, UPS,

USPS), reference EH&S’s webpage on Shipping

Hazardous Materials.

 If applicable, take the online class "Shipping Dry Ice

with Non-Dangerous Goods" every two years.

For questions about working with dry ice, 
contact EH&S at 206.543.7262.

Working Safely with Dry Ice 

https://www.ehs.washington.edu/chemical/shipping-hazardous-materials
https://www.ehs.washington.edu/chemical/shipping-hazardous-materials
http://www.ehs.washington.edu/training
https://www.ehs.washington.edu/training
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STANDARD OPERATING PROCEDURE: 

Handling dry ice (solid carbon dioxide) 

Note: To be undertaken only by trained personnel in conjunction with a current Safety Data Sheet 

(SDS) and site-specific risk assessment.  

___________________ 

1. Introduction 

Dry ice is solid carbon dioxide (CO2).   Under normal classroom conditions dry ice changes 
directly from the solid to carbon dioxide gas, without going through the liquid phase. The phase 
change of a solid transforming directly into a gas, without passing through the liquid phase, is 
called sublimation. The properties of dry ice and carbon dioxide form the basis for many 
interesting classroom demonstrations such as the process of sublimation, cryogenics, fog 
effects and extinguishing a flame. 

 

2. Context 

 These instructions are for the use of experienced science teachers and technicians only. 

 The use of dry ice is for demonstration purposes only. 
 

3. Safety Notes 

 The sublimation temperature of dry ice is -78.5°C. Contact of dry ice with the skin may 

result in frostbite or cold burns. 

 Dry ice must be used and stored in a well-ventilated area. A concentration of carbon 

dioxide in air of greater than 1.5% can cause headache, nausea and vomiting and may lead 

to unconsciousness. 

 Dry ice should be stored in an insulated and secure container, which has a loose-fitting lid 

(e.g. a foam cooler box). Containers should be vented periodically to avoid the build-up of 

gas. Dry ice must not be stored in a sealed container as the build-up of pressure from 

sublimation could cause the container to rupture or explode. 

 Dry ice may be stored in a running fume cupboard if ventilation is otherwise inadequate. 

 Protect eyes, face and skin from contact with dry ice. Safety glasses, thermally insulated 

gloves, a lab coat and closed shoes should be worn and tongs should be used to pick up 

pieces of dry ice. 

 Carbon dioxide is more dense than air and may accumulate in low, confined spaces with 

poor ventilation. 

 Dry ice is not classified into any hazard class in the GHS. However, the Safe Work 

Australia Labelling of Hazardous Chemicals Code of Practice recommends that containers 

be labelled with the quantity of dry ice contained and information regarding the asphyxiation 

hazard and safe handling to avoid cold burns. See the Code of Practice for examples of 

labels for containers of dry ice. 

  



 

Version 1.0 SOP: Handling dry ice   

Written by: Science ASSIST   
 Disclaimer: ASTA excludes all liability to any person arising directly or indirectly from using this resource. 
 

 Date:  April 2014 
Page 2 of 3 

 

 Transport in a private vehicle should be avoided; where possible, delivery of dry ice should 

be arranged with the supplier. If the dry ice is to be transported in a private vehicle, only 

small amounts (up to 5kg) at a time should be purchased. The dry ice should be collected 

in an insulated container with a loose-fitting lid and the container securely placed in a 

compartment of the vehicle, which is segregated from the driver’s compartment. Good 

ventilation to the driver’s compartment must be ensured in case of leakage of carbon 

dioxide gas into the driver’s compartment. 
 

4. Regulations, Licences and Permits 

Not applicable 

 

5. Equipment 

 Insulated storage container, such as a foam cooler box 

 Tongs 

 PPE: safety glasses, thermally insulated gloves, lab coat or overalls, closed shoes 

 Safety screen for use in class demonstrations 

 

7. Trouble shooting/Emergencies   

 First Aid: See latest SDS for more detailed information 

o In case of frostbite or cold burns, flush skin with warm (30°C) water for 15 minutes. 

Apply a sterile dressing. Seek medical attention. Do not apply hot water or radiant heat. 

o In case of contact with the eye, irrigate eye with tepid water for 15 minutes. Seek 

medical attention immediately. 

o In case of inhalation, remove patient to well-ventilated area. Apply artificial respiration if 

not breathing. Seek medical attention. 

o For further advice contact the Poisons Information Centre on 131126. 
 

8. Waste Disposal  

 Unused dry ice may be allowed to sublime in a well-ventilated area. 
 

9. Related Material 

 SDS  

 Risk Assessment. 

  

6. Operating Procedure 

1. Wear PPE and work in a well-ventilated area. 

2. Avoid cold burns by wearing gloves and using tongs to pick up pieces of dry ice. 
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Air Liquide Australia Limited, Material Safety Data Sheet AL066:  
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http://docs.airliquide.com.au/msdsau/AL066.pdf 

 

Risk Management Technologies, Perth, WA, BOC Limited (Australia)  

Safety Data Sheet #033: Solid Carbon dioxide, Revision 2, SDS date 8 January 2014 

http://msds.chemalert.com/?id=21&file=0008513_001_001.pdf 

 

Information on the properties and uses of dry ice:  

http://science.howstuffworks.com/innovation/science-questions/question264.htm 

 

http://docs.airliquide.com.au/msdsau/AL066.pdf
http://msds.chemalert.com/?id=21&file=0008513_001_001.pdf
http://science.howstuffworks.com/innovation/science-questions/question264.htm
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STANDARD	OPERATING	PROCEDURE		
SAFE	HANDLING	OF	DRY	ICE		

	
1. PURPOSE	&	SCOPE	

1.1. This	procedure	describes	methods	for	safely	using,	storing,	and	handling	dry	
ice.		This	procedure	applies	to	all	University	of	Notre	Dame	personnel	whose	
work	involves	Dry	Ice.	

2. HAZARD	DESCRIPTION:		
2.1. Dry	ice	is	the	solid	form	of	carbon	dioxide	that	is	available	in	flakes,	pellets	

or	block	form	and	is	non‐combustible	
2.2. Dry	Ice	will	sublime	(vaporize	directly	to	the	gas	state)	at	a	temperature	of			

‐78.5C	(‐109.3F)	or	higher.	Dry	ice	will	sublimate	about	5	to	10	pounds	
every	24	hours	(blocks	last	longer)	in	a	typical	storage	cooler.	

2.3. Handle	dry	ice	with	appropriate	insulated	gloves.		Using	bare	hands	can	
result	in	burns/frostbite	to	the	skin	in	a	short	period	of	time.	

2.4. Use	of	dry	ice	in	poorly	ventilated	areas	can	result	in	the	depletion	of	the	
oxygen	level	resulting	in	asphyxiation.	

2.5. Placing	dry	ice	into	a	tightly	sealed	container	can	produce	sufficient	gas	
build	up	to	cause	an	explosion.	

3. RESPONSIBILITIES	
3.1. Principal	Investigators	shall	ensure	this	procedure	is	implemented	in	their	

work	areas	and	labs.	
3.2. University	personnel	responsible	for	shipping	packages	containing	dry	ice	

must	be	properly	trained	in	the	Department	of	Transportation	(DOT)	and/or	
International	Air	Transportation	Association	shipping	requirements.	
Training	is	available	online:	Dry	Ice	Shipping	Training		
3.2.1. General	shipping	requirements:	

 Dry	ice	must	be	packaged	in	containers	that	allow	the	release	of	
CO2	gas.	

 Packages	must	be	labeled	with	the	MISCELLANEOUS	LABEL.	
 Packages	must	be	marked	next	to	the	miscellaneous	label	with	the	

UN	NUMBER	and	the	PROPER	SHIPPING	NAME.	
 The	NET	WEIGHT	of	dry	ice	must	be	marked	on	the	outside	of	the	

package.		
 The	SHIPPER'S	DECLARATION	should	NOT	be	COMPLETED	

UNLESS	dry	ice	is	used	as	a	refrigerant	for	shipment	of	another	
dangerous	good	that	requires	the	completion	of	the	Shipper's	
Declaration.	Do	not	complete	the	Shipper's	Declaration	for	shipping	
diagnostics	or	biological	products	on	dry	ice.			
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4. CONTROLS:	
4.1. Dry	ice	is	to	be	stored	in	a	well‐ventilated	location	and	placed	in	a	

Styrofoam,	chest,	insulated	cooler,	or	a	special	cooler	designed	for	the	
storage	of	dry	ice.	

4.2. Because	of	the	thermal	expansion	of	dry	ice	(one	pound	of	dry	ice	produces	
about	250	liters	of	gaseous	carbon	dioxide),	do	not	store	in	a	tightly	sealed	
container.	

4.3. Do	not	use	or	store	dry	ice	in	confined	areas,	walk‐in	refrigerators,	
environmental	chambers	or	rooms	without	ventilation.		

4.4. Dry	ice	baths	should	be	open	to	the	atmosphere	to	avoid	pressure	build	up.	
4.5. Storage	containers	require	hazard	communication	labeling.		See	Appendix	A	

for	an	example	label.	
4.6. Personnel	handling	dry	ice	shall	be	trained	on	the	hazards	(Section	2	of	this	

procedure).	
5. PERSONAL	PROTECTIVE	EQUIPMENT	(PPE):		

5.1. Safety	goggles,	cryogenic	gloves,	lab	coat	or	lab	apron	must	be	worn	when	
handling	dry	ice.		

6. DISPOSAL	OF	UNNEEDED	DRY	ICE:		
6.1. Let	the	unused	portion	sublimate	(recommended	for	well‐ventilated	areas	

because	it	will	happen	over	several	days	and	ventilation	will	take	care	of	the	
gas	liberation).	

6.2. Never	dispose	of	dry	ice	in	a	sink,	toilet	or	other	drain.	
6.3. Never	dispose	of	dry	ice	in	the	trash	or	garbage	
6.4. Never	leave	surplus	dry	ice	in	the	corridors.	

7. FREQUENCY	OF	REVIEW:	
7.1. RMS	will	review	SOP	on	an	annual	basis.			
7.2. Review	date	will	be	added	to	SOP	upon	review.	

8. REFERENCES:	
8.1. OSHA	Quick	Fact	on	Dry	Ice	
8.2. Dry	Ice	MSDS	(Air	Gas)	
8.3. University	of	Rochester	“Dry	Ice	Handling	Procedures”	
8.4. Stanford	University	“General	Use	SOP	for	Cryogenic	Liquids”	
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Appendix	A	
	

Example	Hazard	Communication	Label	
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