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Classification of the main industrial hladons by their 
environmental properties
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Phaseout time schedule for MP-regulated substances
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Total world manufacture of non-ozone-depleting and transient 
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Meeting the requirements of 
Vienna Convention (1985) 

and Montreal Protocol (1987), 
Russian Federation in 2000 

stopped the manufacture of ozone-
depleting hladons used for aerosol 

propellants, refrigerants, foaming agents, 
solvents, fire extinguishants, etc.
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ODS phaseout in Russian Federation in 1989-2000
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Federal reserveFederal reserve ((ODS banksODS banks) ) 
was established in order to provide was established in order to provide 

military equipment with military equipment with 
those substances till those substances till 2005 2005 

Currently the supplies are nearly Currently the supplies are nearly 
exhaustedexhausted, , 

and implementation of fulland implementation of full--value ODS value ODS 
substituentssubstituents in military industry is an in military industry is an 

urgent challengeurgent challenge..



HFC world manufacture; 
geographical location of production facilities. 

 Production capacity

USA
JAPAN

Korea:R-32

China: 
R-134a, 152a, 

32, 143a

Honeywell :R-125, 134a, 143a,   
245 fa

DuPont : R-134a, 143a, 152a 
Ineos : R-134a

Great Lakes R-32 
Atofina: R-134a 

DuPont Mitsui: R-134a
Daikin : F-32, 125, 143a
Ineos : R-134a
Showa denko : R-134a ( 125)

Russian Federation  
various producers: 
HFC-134a/152a/227ea/32 

HFC Producers 
R-32/R-125/R-143a/R-134a/R-152a/R-227ea 

EU 
Ineos Fluor: R143a/125 
Solvay Fluor: R-134a/143a/ 
125/365mfc 
Arkema: R134a/143a/32 
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Main characteristics of hydrofluorocarbons
(non-ozone-depleting hladons)





Gas-phase catalyzed hydrofluorination
(catalyst: CrF3*MgF2)

C2HCl3 + 3 HF           C2H2ClF3 + 2 HCl +  93 kJ/mole

C2H2ClF3 + HF           C2H2F4 + HCl + 18 kJ/mole

mechanism:

CrF3 +  R2 C-Cl CrF2Cl + R2 C-F
R1 R1

R3 R3

CrF2Cl + HF           CrF3 + HCl





Liquid-phase catalyzed hydrofluorination.
(Catalysts: SbCl5, SnCl4)

SbCl5 +  HF              SbClnF5-n +  HClK0

CH2Cl2 +  SbClnF5-n CH2ClF  +  SbCln+1F4-n +  HClK1
HF

CH2ClF  +  SbClnF5-n CH2F2 +  SbCln+1F4-n +  HCl
K2
HF

mechanism:





Liquid-phase hydrofluorination
(not catalyzed)
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• Altaihimprom – JSC «Altaihimprom» (Yarovoe)
• AEChK – JSC «Angarskiy Electrolysis Plant»

(Angarsk);
• VOCCO – JSC «Chimprom» (Volgograd);
• Halogen – JSC «Halogen» (Perm);
• Kaustic – JSC «Kaustic» (Volgograd);
• KChChK – JSC «Kirovo-Chepetzkiy Chemical 

Amalgamation» (Kirovo-Chepetzk);
• FSUE RSC ACh – FSUE RSC «Applied 

Chemistry» (St.Petersburg);
• ROZ - JSC «Redkinskiy Pilot Plant» (Redkino);
• Astor - JSC «Astor» (St.Petersburg)
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Manufacturing plants:
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It is necessary to continue
the development of 

the new generation of 
non-ozone-depleting substances  
with zero ODPs and low GWPs

It is necessary to continue
the development of 

the new generation of 
non-ozone-depleting substances  
with zero ODPs and low GWPs


