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Opportunities and Challenges of Recycling Refrigerant for Air
Conditioning in China
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Abstract China is the world’s largest producer and consumer of refrigeration equipment and refrigerants. More than one-third of the glob-
al demand for refrigerants originates from China. It is estimated that, by 2030, the total refrigerant consumption in the refrigeration and
air-conditioning industry will reach 154 000 t to 178 000 t in China. In this study, the current status of domestic and foreign refrigerant re-
covery and regeneration technologies and equipment has been presented. Moreover, the domestic and foreign standards for refrigerant re-
covery, purification, and reuse and detection methods of different contaminant contents in refrigerants were investigated and the carbon e-
mission evaluation indicators and advantages and disadvantages of commonly used traditional refrigerants were analyzed. A type of refriger-
ant climate performance evaluation index suitable for the process of refrigerant recovery and regeneration has also been discussed. Finally,

the opportunities and challenges of refrigerant recovery, purification, and reuse were discussed.
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Tab.1 Relevant standards of refrigerant recovery, recycling and reclaiming abroad

PRUEETY RS brifEs4

J1657_201104

J1657_199902

Selection criteria for retrofit refrigerants to replace CFC-12 (R-12) in mobile air-conditioning systems

J1658_201501

J1658_199902

Alternate refrigerant consistency criteria for use in mobile air-conditioning systems

J1659_201111

J1659_199902

Vehicle testing requirements for replacement refrigerants for CFC-12 (R-12) mobile air-conditioning systems

J1660_201104

J1660_199811

Fittings and labels for retrofit of CFC-12 (R-12) mobile air-conditioning systems to HFC-134a ( R-134a)

J1661_201104

J1661_199811

Procedure retrofitting CFC-12 (R-12) mobile air-conditioning systems to HFC-134a ( R-134a)

J1662_201111

J1662_199811

Compatibility of retrofit refrigerants with air-conditioning system materials

J1991_201108

J1991_199902

J1991_198910

Standard of purity for use in mobile air-conditioning systems

J2064_201508

J2064_201102

J2064_200512

J2064_199906

J2064_199808

J2064_199306

R134a refrigerant automotive air-conditioned hose

J1989_199811

J1989_198910

Recommended service procedure for the containment of CFC-12 (R-12)

J2211_201111

J2211_199811

Recommended service procedure for the containment of HFC-134a (R-134a)

J2296_201206

J2296_199811

J2296_199609

Retest of refrigerant container

J1732_201111

J1732_199811

HFC-134a (R-134a) refrigerant recovery equipment for mobile automotive air-conditioning systems

J1770_201011

J1770_199510

Automotive refrigerant recovery/recycling equipment intended for use with both R12 and R134a

J1990_201105

J1990_199902
J1990_199203

J1990_198910

Recovery and recycle equipment for mobile automotive air-conditioning systems

J2209_201108

J2209_199902

J2209_199206

CFC-12 (R-12) refrigerant recovery equipment for mobile automotive air-conditioning systems

J2210_201011

J2210_199902

J2210_199112

HFC-134a (R-134a) recovery/recycling equipment for mobile air-conditioning systems

J2297_201301

J2297_201102

J2297_199609

Ultraviolet leak detection; stability and compatibility criteria of fluorescent refrigerant leak detection dyes for

mobile R-134a and R-1234yf ( HFO-1234yf) air-conditioning systems

J2298_201108

J2298_199609

air-conditioning systems

Ultraviolet Leak detection: procedure for use of refrigerant leak detection dyes for service of mobile

J2299_201201

J2299_199609

injection equipment for aftermarket service of mobile air-conditioning systems

Ultraviolet leak detection: performance requirements for fluorescent refrigerant leak detection dye
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AHRI Standard 700-2017

Specifications for refrigerants

AHRI Standard 700-2011

Specifications for fluorocarbon refrigerants

AHRI Standard 700-2006

Specifications for fluorocarbon refrigerants

Appendix C to AHRI
Standard 700-2014

Analytical procedures for AHRI Standard 700-2014-Normative

Appendix D to AHRI
Standard 700-2014

Gas chromatograms for AHRI Standard 700-2014-Informative

AHRI Appendix D to AHRI
Standard 700-2006

Gas Chromatograms for AHRI Standard 700-2006-Informative

AHRI Guideline-N-2017

Assignment of refrigerant container colors

AHRI Guideline-K-2015

Containers for recovered non-flammable fluorocarbon refrigerants

AHRI Standard 740-2016

Performance rating of refrigerant recovery equipment and recovery/recycling equipment

AHRI Standard 740-1998

Refrigerant recover/recycling equipment

AHRI Guideline-Q-2016

Content recovery & proper recycling of refrigerant cylinders

ASHRAE 34-2016
ASHRAE

ASHRAE 34-2010

Designation and safety classification of refrigerants

BS 5598-1 : 1978 Methods of sampling and test for halogenated hydrocarbons — Part 1 Sampling of liquid products

BS 5598-2 : 1979 Methods of sampling and test for halogenated hydrocarbons — Part 2; Sampling of liquefied gases

BS 5598-6 : 1979

Methods of sampling and test for halogenated hydrocarbons — Part 6

Determination of acidity of fluorochlorinated hydrocarbons

BS 5598-7 : 1980

Methods of sampling and test for halogenated hydrocarbons — Part 7.

BS Methods of test for methyl chloride and ethyl chloride
Methods of sampling and test for halogenated hydrocarbons — Part 8.
BS 5598-8 : 1980
Determination of non-volatile residue in fluorinated hydrocarbons
Methods of sampling and test for halogenated hydrocarbons — Part 9.
BS 5598-9 : 1981 )
Determination of boiling range of chlorofluorinated hydrocarbons
Methods of sampling and test for halogenated hydrocarbons — Part 11; Determination of “inert” gas
BS 5598-11 : 1983
content of chlorofluorohydrocarbons, gas chromatographic method, general principles
ISO 817 : 2014
ISO 817 = 2009 Refrigerants-designation and safety classification
ISO 817 : 2005
ISO 17584 : 2005 Refrigerant properties
ISO 917 : 1989 Testing of refrigerant compressors
Thermal containers-safety standard for refrigerating systems using flammable refrigerants-requirements
ISO/FDIS 20854 : 2018 )
for design and operation
1SO ISO 11650 : 1999 Performance of refrigerant recovery and/or recycling equipment

ISO 5149-1 : 2014

Refrigerating systems and heat pumps-safety and environmental requirements

— Part 1 Definitions, classification and selection criteria

ISO 5149-2 : 2014

Refrigerating systems and heat pumps-safety and environmental requirements

— Part 2 Design, construction, testing, marking and documentation

ISO 5149-3 : 2014

Refrigerating systems and heat pumps-safety and environmental requirements

— Part 3. Installation site

ISO 5149-4 : 2014

Refrigerating systems and heat pumps-safety and environmental requirements

— Part 4. Operation, maintenance, repair and recovery
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UL 2182-2006

Standard for refrigerants (Ed. 2)

UL UL 207

Standard for refrigerant-containing components and accessories, nonelectrical (Ed. 8)

UL 1963-2013

Standard for refrigerant recovery/recycling equipment ( Ed. 4)
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Fig.1 Schematic diagram of foreign refrigerant recovery and purification testing standards
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Fig.2 Foreign refrigerant recovery and purification
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Fig.3 Simple refrigerant regeneration method
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Fig.4 Refrigerant cycle regeneration method
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Tab.3 Model of molecular sieve for refrigerants

il 7 TS R 1 FIRS
R22 XH-7 R410A XH-9
R134a XH-9 R507 XH-9
R407C XH-9 RI2 XH-5
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