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1,1,2,2,3-PentafluoropropaneR-245caCH2F-CF2-CHF21,1,1,2-Tetrafluoroethan-
eR-134aCH2F-CF31,1,2,2-TetrafluoroethaneR-134CHF2-CHF21,1,1,3,3-Pen-
tafluoropropaneR-245faCHF2-CH2-CF3R-E245fa2CHF2-CH2-O-CF31,1,2,2,3-
PentafluoropropaneR-245caCH2F-CF2-CHF21,1,1,2-TetrafluoroethaneR-134-
aCH2F-CF31,1,2,2-TetrafluoroethaneR-134CHF2-CHF21,1,1,3,3-Pentafluoro-
propaneR-245faCHF2-CH2-CF3R-E245fa2CHF2-CH2-O-CF31,1,2,2,3-Pentaflu-
oropropaneR-245caCH2F-CF2-CHF21,1,1,2-TetrafluoroethaneR-134aCH2F-
CF31,1,2,2-TetrafluoroethaneR-134CHF2-CHF21,1,1,3,3-PentafluoropropaneR-
245faCHF2-CH2-CF3R-E245fa2CHF2-CH2-O-CF31,1,2,2,3-PentafluoropropaneR-
245caCH2F-CF2-CHF21,1,1,2-TetrafluoroethaneR-134aCH2F-CF31,1,2,2-Tetra-
fluoroethaneR-134CHF2-CHF21,1,1,3,3-PentafluoropropaneR-245faCHF2-CH2-
CF3R-E245fa2CHF2-CH2-O-CF31,1,2,2,3-PentafluoropropaneR-245caCH2F-
CF2-CHF21,1,1,2-TetrafluoroethaneR-134aCH2F-CF31,1,2,2-Tetrafluoroethan-
eR-134CHF2-CHF21,1,1,3,3-PentafluoropropaneR-245faCHF2-CH2-CF3R-
E245fa2CHF2-CH2-O-CF31,1,2,2,3-PentafluoropropaneR-245caCH2F-CF2-
CHF21,1,1,2-TetrafluoroethaneR-134aCH2F-CF31,1,2,2-TetrafluoroethaneR-134-
CHF2-CHF21,1,1,3,3-PentafluoropropaneR-245faCHF2-CH2-CF3R-E245fa2CHF2-
CH2-O-CF31,1,2,2,3-PentafluoropropaneR-245caCH2F-CF2-CHF21,1,1,2-Tetraflu-
oroethaneR-134aCH2F-CF31,1,2,2-TetrafluoroethaneR-134CHF2-CHF21,1,1,3,3-
PentafluoropropaneR-245faCHF2-CH2-CF3R-E245fa2CHF2-CH2-O-CF31,1,2,2,3-
PentafluoropropaneR-245caCH2F-CF2-CHF21,1,1,2-TetrafluoroethaneR-134-
aCH2F-CF31,1,2,2-TetrafluoroethaneR-134CHF2-CHF21,1,1,3,3-Pentafluoropro-
paneR-245faCHF2-CH2-CF3R-E245fa2CHF2-CH2-O-CF31,1,2,2,3-Pentafluoropro-
paneR-245caCH2F-CF2-CHF21,1,1,2-TetrafluoroethaneR-134aCH2F-CF31,1,2,2-
TetrafluoroethaneR-134CHF2-CHF21,1,1,3,3-PentafluoropropaneR-245faCHF2-
CH2-CF3R-E245fa2CHF2-CH2-O-CF31,1,2,2,3-PentafluoropropaneR-245caCH2F-
CF2-CHF21,1,1,2-TetrafluoroethaneR-134aCH2F-CF31,1,2,2-TetrafluoroethaneR-
134CHF2-CHF21,1,1,3,3-PentafluoropropaneR-245faCHF2-CH2-CF3R-
E245fa2CHF2-CH2-O-CF31,1,2,2,3-PentafluoropropaneR-245caCH2F-CF2-
CHF21,1,1,2-TetrafluoroethaneR-134aCH2F-CF31,1,2,2-TetrafluoroethaneR-134-
CHF2-CHF21,1,1,3,3-PentafluoropropaneR-245faCHF2-CH2-CF3R-E245fa2CHF2-
CH2-O-CF31,1,2,2,3-PentafluoropropaneR-245caCH2F-CF2-CHF21,1,1,2-Tetraflu-
oroethaneR-134aCH2F-CF31,1,2,2-TetrafluoroethaneR-134CHF2-CHF21,1,1,3,3-
PentafluoropropaneR-245faCHF2-CH2-CF3R-E245fa2CHF2-CH2-O-CF3CHF2-CH2-Education is Just the Beginning
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What’s an Isomer?
Chemical compounds that have the same molecular 
formula and molecular weight but different struc-
tural formulas and properties are called isomers.
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Ethane based refrigerants: (2 carbon chain)

Refrigerants that are ethane based will have the same Arabic number, with the most symmetri-
cal one indicated by the number alone. As the isomers becomes more and more unsymmetrical,  
successive lowercase letters are appended (example a, b or c). 

Symmetry is determined by first summing the atomic mass of Br, Cl, F or H atoms attached to each 
carbon atom. One sum is subtracted from the other. The smaller the absolute value in the differ-
ence, the more symmetrical the isomer.

The two isomers of tetrafluoroethane

CH2F-CF3

1,1,1,2- Tetrafluoroethane
R-134a

C

F

F

FF

H

H

C

CHF2-CHF2

1,1,2,2- Tetrafluoroethane
R-134

HH C

F

F

C

F

F

Molecular 
Weight
C	 12.0
H	 1.0
Cl	 35.5
F	 19.0

Attached Mass 
Delta

57 - 21 = 36

Attached Mass 
Delta

39 - 39 = 0
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Propane based refrigerants:  (3 carbon chain)

Refrigerants that are propane based will have the same Arabic number, with the isomer distin-
guished by two appended lowercase letters. The first appended letter indicates the substitution of 
the central carbon atom.

	

The second appended letter indicates the relative symmetry of the substituents of the end carbon 
atoms (C1 and C3). Symmetry is determined by first summing the atomic masses of the Cl, F and H 
atoms attached to the C1 and C3 carbon atoms. One sum is subtracted from the other; the smaller 
the absolute value of this difference, the more symmetrical the isomer. In contrast to the ethane 
based series, the most symmetrical Isomer has a second appended letter, this is the letter “a” (as 
opposed to no appended letter for ethane isomers); increasingly asymmetrical isomers are as-
signed successive letters. Appended letters are omitted when no isomers are possible, and the 
number alone represents the molecular structure unequivocally. 

The two isomers of pentafluoropropane

CH2F-CF2-CHF2

1,1,2,2,3-Pentafluoropropane
R-245ca

CHF2-CH2-CF3

1,1,1,3,3- Pentafluoropropane
R-245fa Molecular 

Weight
C	 12.0
H	 1.0
Cl	 35.5
F	 19.0

Attached Mass 
Delta

39 - 21 = 18

Attached Mass 
Delta

57 - 39 = 18

Letter Represents

a CCl2
b CClF
c CF2
d CClH
e CFH
f CH2
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Ether based refrigerants:  (2 or 3 carbon chain containing 1 oxygen)

1. Refrigerants that are Ether based will have an oxygen between two carbons.

2. Ether based refrigerants shall be designated with the prefix “E“ immediately preceding their 
number.

3. Except for the following differenced, the root number designations for the hydrocarbon atoms 
shall be determined according to the current Standard 34.

4. Two carbon, dimethyl ethers require no further suffixes. Example R-E170 

5. Three carbon, straight chained ethers require the following:
	a.	 The first appended lower case letter indicates the substitution of the central atom.
	b.	 The second appended lower case letter indicates the relative symmetry.
	c.	 An additional integer identifying the first carbon to which the oxygen ether is attached, will 

be appended to the suffix letters.

Where
R is representative of “Refrigerant“
E is representing an “Ether“ based refrigerant
218 is representing the hydrocarbon structure 
c is representing the atoms attached to the central carbon
a is representing the end carbons symmetry
1 is representing the carbon to which the oxygen is first attached

Example:
R-E218ca1
CF3-O-CF2-CF3

R-E245fa2
CHF2-CH2-O-CF3

Three carbon, straight chained ethers

R-E170

Dimethyl ether
CH3-O-CH3

H

H

H

H

COH HC

F F

F FH

H

C COH C F


