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  ʇʈɽɼʀʉʃʆɺʀɽ 

PETRO-CANADA. BEYOND TODAYôS STANDARDSÊ 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ Petro-Canada ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʯʠʩʪʢʠ ʩʳʨʦʡ 
ʥʝʬʪʠ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʅʊ Purity Process, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʶʪʩʷ ʢʨʠʩʪʘʣʴʥʦ 
ʯʠʩʪʳʝ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʩʦ ʩʪʝʧʝʥʴʶ ʦʯʠʩʪʢʠ 99,9%. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʩʝ ʩʤʘʟʦʯʥʳʝ 
ʤʘʪʝʨʠʘʣʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʞʠʜʢʦʩʪʠ ʠ ʩʤʘʟʢʠ Petro-Canada ʥʝ ʩʦʜʝʨʞʘʪ ʚʨʝʜʥʳʭ 
ʧʨʠʤʝʩʝʡ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

 

ɺ ʯʝʤ ɺʘʰʘ ʚʳʛʦʜʘ?  

 

ɺ ʧʦʣʫʯʝʥʠʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʘʠʣʫʯʰʠʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɺʘʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 
ʵʢʦʥʦʤʷʪ ɺʘʰʠ ʜʝʥʴʛʠ. 

ʂʦʤʧʘʥʠʷ çPetro-Canadaè ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʝʝ 350 ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʤʝʝʪ 
ʜʚʘʜʮʘʪʠʧʷʪʠʣʝʪʥʠʡ ʦʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʣʴʢʦ ʩʘʤʳʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʯʠʩʪʝʡʰʠʭ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ʠ ʩʧʝʮʠʘʣʴʥʦ 
ʧʦʜʦʙʨʘʥʥʳʭ ʧʨʠʩʘʜʦʢ. ʉʦʯʝʪʘʥʠʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʰʠʭ ʧʨʦʜʫʢʪʦʚ, 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʠ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʥʘʰʠʭ 
ʧʦʢʫʧʘʪʝʣʝʡ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ Petro-Canada 
ʧʨʝʚʳʰʘʶʪ ʚʩʝ ʜʝʡʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʪ ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ 
ʚ ʪʦʤ, ʯʪʦ ʧʦʢʫʧʘʪʝʣʠ ʠʟ ʙʦʣʝʝ ʯʝʤ 60 ʩʪʨʘʥ ʤʠʨʘ ʦʪʜʘʣʠ ʩʚʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʠʤʝʥʥʦ ʢʦʤʧʘʥʠʠ çPetro-Canadaè. 

 

ʆ ʂɸʊɸʃʆɻɽ 

 

ɼʘʥʥʳʡ ʢʘʪʘʣʦʛ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʷ ʤʥʦʛʠʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʠ ʩʤʘʟʦʢ Petro-Canada ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʠʭ 
ʧʨʠʤʝʥʝʥʠʶ, ʪʘʙʣʠʮʘʤʠ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʧʨʘʚʦʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʥʘʰʠʭ ʧʦʢʫʧʘʪʝʣʝʡ, ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ, ʪʦʨʛʦʚʳʭ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʘʪʘʣʦʛ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, 
ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʥʘ ʤʦʤʝʥʪ ʝʛʦ ʚʳʭʦʜʘ ʚ ʧʝʯʘʪʴ, ʦʜʥʘʢʦ ʥʘʰʠ ʪʝʭʥʠʯʝʩʢʠʝ 
ʩʧʝʮʠʘʣʠʩʪʳ ʠ ʢʦʤʧʘʥʠʷ çPetro-Canadaè ʚ ʮʝʣʦʤ ʥʝʧʨʝʩʪʘʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ 
ʩʚʦʠ ʧʨʦʜʫʢʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʣʠ ʜʠʩʪʨʠʙʴʶʪʦʨʦʤ ʢʦʤʧʘʥʠʠ çPetro-Canadaè  
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ʂʦʤʧʘʥʠʷ ñPetro-Canadaò ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ: 
ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʦʚʳʰʘʝʪ ʢʚʘʣʠʬʠʢʘʮʠʶ ʨʘʙʦʪʥʠʢʦʚ.  

ʂʦʤʧʘʥʠʷ ñPetro-Canadaò ʩʪʘʣʘ ʧʝʨʚʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ 
ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ISO 9001 ʠ ʧʦʣʫʯʠʚʰʠʤ 
ʩʝʨʪʠʬʠʢʘʮʠʶ ʧʦ QS9000. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʦʙʷʟʘʪʝʣʴʩʪʚʦʤ ʚʳʧʦʣʥʷʪʴ 
ʪʨʝʙʦʚʘʥʠʷ ʚʩʝʭ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʥʦʨʤ ʠ ʧʨʘʚʠʣ ñPetro-Canadaò ʫʞʝ 
ʧʨʦʰʣʘ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʧʦ ʩʪʘʥʜʘʨʪʫ ISO14001. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʤʧʘʥʠʷ ʚʳʧʦʣʥʷʝʪ 
ʪʨʝʙʦʚʘʥʠʷ ʩʘʤʳʭ ʩʪʨʦʛʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ Ford Q-1, USDA H-1 ʠ DAB X. ñPetro-Canadaò ʪʘʢʞʝ 
ʧʦʩʪʘʚʣʷʝʪ ʧʠʱʝʚʳʝ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʜʦʧʫʩʢʦʤ NSF H-1, ʦʜʦʙʨʝʥʥʳʝ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʰʝʨʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ.  

ɺ ʦʢʪʷʙʨʝ 2002 ʛ. ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʘʥʠʠ ñPetro-Canada Lubricantsò ʨʘʩʧʘʭʥʫʣʦ 
ʜʚʝʨʠ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ, ʩʪʘʚ ʧʝʨʚʳʤ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦ ISO/TS 16949. ʕʪʦʪ ʥʦʚʳʡ ʚʩʝʤʠʨʥʳʡ ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ 
ʟʘʤʝʥʠʣ QS9000, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʩʪʦʨʦʥʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 
ʢʦʤʧʘʥʠʡ.  

ʕʪʠ ʬʘʢʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʦ, ʯʪʦ ʢʦʤʧʘʥʠʷ ñPetro-Canadaò ʩʧʦʩʦʙʥʘ ʥʝʧʨʝʨʳʚʥʦ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ.  

 

ʂʦʤʧʘʥʠʷ ñPetro-Canada Lubricantsò: 

 ʅʝʫʢʦʩʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ISO 9001, ISO 14001 ʠ ISO/TS 16949. 

 ʂʦʥʪʨʦʣʠʨʫʝʪ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʣʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʢʫʧʘʪʝʣʝʡ, 
ʩʧʝʮʠʘʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, 
ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʵʪʠʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ. 

 ʇʨʝʜʧʨʠʥʠʤʘʝʪ ʚʩʝ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʮʝʥʢʝ ʠ ʩʥʠʞʝʥʠʶ 
ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʩʢʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʝʢʨʘʱʝʥʠʠ 
ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʚʦʜʝ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʚʦʜʦʚ. 

 ʉʣʝʜʠʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʚʩʝ ʨʘʙʦʪʥʠʢʠ ʥʘʰʝʡ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʢʘʝʤʳʝ 
ʩʪʦʨʦʥʥʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʦʰʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʫʯʝʥʠʝ, ʠʤʝʣʠ ʜʦʩʪʘʪʦʯʥʫʶ 
ʢʚʘʣʠʬʠʢʘʮʠʶ ʠ ʧʦʣʫʯʠʣʠ ʜʦʧʫʩʢ ʢ ʨʘʙʦʪʝ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 
ʢʘʯʝʩʪʚʫ ʥʘʰʝʡ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 ʇʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʩʣʫʛʠ ʧʦ 
ʜʦʩʪʘʚʢʝ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʥʘʰʠʭ ʧʦʢʫʧʘʪʝʣʝʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʦʙʱʠʭ ʧʦʪʝʨʴ ʢʦʤʧʘʥʠʠ. 

 ʆʧʨʝʜʝʣʷʝʪ ʮʝʣʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʝʨʷʝʪ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ 
ʫʧʨʘʚʣʝʥʠʷ. 
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ɻɸʈɸʅʊʀʗ ʅɸ ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ PETRO-CANADA  

 

 

ȹɌɤɌ 
ɏɌɜɌəɞɔɫ əɌ 
ɝɘɌɓɚɣəɧɑ 
ɘɌɞɑɜɔɌɗɧ. 

 

"Ȳɡ ɔɘɖɋɒɔɓɘɎɖəɋɒ ɕɔɈɖɋɌɊɦɓɓɔɋ ɔɇɔɖəɊɔɈɆɓɎɋ 
ɑɎɇɔ ɍɆɒɋɓɎɒ ɕɔɈɖɋɌɊɦɓɓɡɋ əɍɑɡ Ɏ ɊɋɘɆɑɎ, ɋɗɑɎ 

Ɏɛ ɕɔɈɖɋɌɊɋɓɎɋ ɕɖɔɎɍɔɞɑɔ Ɏɍ-ɍɆ ɓɋɊɔɗɘɆɘɔɝɓɔ 
ɣɚɚɋɐɘɎɈɓɡɛ ɗɈɔɏɗɘɈ ɗɒɆɍɔɝɓɔɉɔ ɒɆɘɋɖɎɆɑɆ 

Petro -Canada , ɕɖɎ əɗɑɔɈɎɎ, ɝɘɔ ɊɆɓɓɡɏ 
ɗɒɆɍɔɝɓɡɏ ɒɆɘɋɖɎɆɑ ɎɗɕɔɑɢɍɔɈɆɑɗɥ Ɉ ɕɔɑɓɔɒ 

ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ ɖɋɐɔɒɋɓɊɆɜɎɥɒɎ ɕɖɔɎɍɈɔɊɎɘɋɑɥ 
ɈɆɞɋɉɔ ɔɇɔɖəɊɔɈɆɓɎɥ Ɏ ɓɆɞɋɏ ɐɔɒɕɆɓɎɎ"  

 
Ƀɘɔ ɓɋ ɕɖɔɗɘɔ ɉɆɖɆɓɘɎɥ. 

Ƀɘɔ ɓɆɞɋ ɔɇɥɍɆɘɋɑɢɗɘɈɔ ɕɋɖɋɊ ȨɆɒɎ. 
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ʈɸɿɼɽʃʓ 
 

1. 
 
ʇʝʨʝʯʝʥʴ ʥʘʠʤʝʥʦʚʘʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʠ 
ʪʝʤʘʪʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ 

 

2. ʊʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʥʝʬʪʠ HT Purity Process 

 

 3. 
ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, 
ʢʦʤʤʝʨʯʝʩʢʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

 

 4. 
ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ 

 

 5. ʉʤʘʟʢʠ 

 

 6. ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʠʱʝʚʦʛʦ ʢʣʘʩʩʘ 

 

 7. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ 

 

 8. 
ɻʣʦʩʩʘʨʠʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʤʠʥʦʚ ʠ  
ʪʘʙʣʠʮʳ ʧʝʨʝʚʦʜʘ ʚʝʣʠʯʠʥ 

 

 



 
 
 

  ʉʆɼɽʈɾɸʅʀɽ 
 

 
 

vi 

ʉʆɼɽʈɾɸʅʀɽ 
 

ʈɸɿɼɽʃ 1 
 

 

ʇʝʨʝʯʝʥʴ ʥʘʠʤʝʥʦʚʘʥʠʡ, 
ʧʨʠʤʝʥʝʥʠʝ ʠ ʪʝʤʘʪʠʯʝʩʢʠʡ 

ʫʢʘʟʘʪʝʣʴ 
 

ï ʇʝʨʝʯʝʥʴ ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ï ɸʣʬʘʚʠʪʥʳʡ ʫʢʘʟʘʪʝʣʴ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʨʦʜʫʢʪʦʚ 
ï ʆʛʣʘʚʣʝʥʠʝ ʧʦ ʩʬʝʨʝ ʧʨʠʤʝʥʝʥʠʷ 
ï ʊʝʤʘʪʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ 

 
ʈɸɿɼɽʃ 2 

 

 

ʊʝʭʥʦʣʦʛʠʷ ʥʝʬʪʝʦʯʠʩʪʢʠ  
HT Purity Process 

ï ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʘʟʦʚʳʭ ʤʘʩʝʣ 
ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʘʟʦʚʳʭ ʤʘʩʝʣ 
ï ʊʝʭʥʦʣʦʛʠʷ ʩʦʣʴʚʝʥʪʥʦʡ ʦʯʠʩʪʢʠ 
ï ʊʝʭʥʦʣʦʛʠʷ HT Purity Process 
ï ʉʨʘʚʥʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʦʰʝʜʰʠʭ 
ʥʝʬʪʝʦʯʠʩʪʢʫ HT Purity Process ʠ ʩʦʣʴʚʝʥʪʥʫʶ 
ʦʯʠʩʪʢʫ  

ï ɻʘʨʘʥʪʠʷ ʢʘʯʝʩʪʚʘ 
 

ʈɸɿɼɽʃ 3 
 

 

ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 
ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ  

ï ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ 
ï ʇʨʠʩʘʜʢʠ 
ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʧʦ ʚʷʟʢʦʩʪʠ SAE 
ï ʉʝʨʚʠʩʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ API  
ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ACEA  
ï ɼʨʫʛʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʢ ʤʘʩʣʘʤ ʜʣʷ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ 

ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ API ʧʦ ʵʥʝʨʛʦʵʢʦʥʦ-ʤʠʯʥʦʩʪʠ  
ï ʉʠʤʚʦʣ ʩʝʨʚʠʩʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ API 
ï ʉʠʤʚʦʣ ʩʝʨʪʠʬʠʢʘʮʠʠ ILSAC  
ï ɸʥʘʣʠʟ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ 
ï ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ Petro-Canada ʜʣʷ 
ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 

 
ʈɸɿɼɽʃ 4 

 

 

ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʤʘʟʦʯʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʚʷʟʢʦʩʪʠ 

ï ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ISO  
ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ AGMA 
ï ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʘʨʦʢ ʚʷʟʢʦʩʪʠ ʧʦ ʨʘʟʣʠʯʥʳʤ 
ʢʣʘʩʩʠʬʠʢʘʮʠʷʤ 

ï ʍʨʘʥʝʥʠʝ ʠ ʨʘʙʦʪʘ ʩʦ ʩʤʘʟʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ï ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ Petro-

Canada  

ï ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ Petro-Canada ʜʣʷ 
ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ 

 



 

 
ʉʆɼɽʈɾɸʅʀɽ 
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ʈɸɿɼɽʃ 5 
 

 

ʉʤʘʟʢʠ ï ɺʚʝʜʝʥʠʝ 
ï ʊʠʧʳ ʩʤʘʟʦʢ 
ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʤʘʟʦʢ 
ï ʉʝʨʚʠʩʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʤʘʟʦʢ 
ï ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩʤʘʟʦʢ 
ï ʉʚʦʡʩʪʚʘ ʩʤʘʟʦʢ 
ï ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʩʤʘʟʦʢ 
ï ʉʧʦʩʦʙʳ ʥʘʥʝʩʝʥʠʷ ʩʤʘʟʦʢ 
ï ʉʤʘʟʢʠ Petro-Canada 

 
ʈɸɿɼɽʃ 6 

 

 

ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 
ʧʠʱʝʚʦʛʦ ʢʣʘʩʩʘ 

 

ï ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ Petro-Canada ʧʠʱʝʚʦʛʦ 
ʢʣʘʩʩʘ 

 
ʈɸɿɼɽʃ 7 

 
 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ Petro-Canada 
 

ʈɸɿɼɽʃ 8 
 

 

ɻʣʦʩʩʘʨʠʡ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʪʝʨʤʠʥʦʚ ʠ ʪʘʙʣʠʮʳ 
ʧʝʨʝʚʦʜʘ ʚʝʣʠʯʠʥ 

ï ɻʣʦʩʩʘʨʠʡ ʪʝʨʤʠʥʦʚ 
ï ʊʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʜʠʥʠʮ ʧʣʦʪʥʦʩʪʠ 
ï ʂʦʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʰʢʘʣʘ 
ï ʊʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʜʠʥʠʮ ʚʷʟʢʦʩʪʠ 
ï ʊʘʙʣʠʮʘ ʧʝʨʝʚʦʜʘ ʩʪʘʥʜʘʨʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 
ʝʜʠʥʠʮ 

 

 



 
 
 

  ʉʆɼɽʈɾɸʅʀɽ 
 

 
 

viii 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 
ɺɺɽɼɽʅʀɽ 

 

 1  

ɺɺɽɼɽʅʀɽ 

 

ʕʪʦʪ ʢʘʪʘʣʦʛ ʧʦʩʣʫʞʠʪ ʚʘʤ ʢʨʘʪʢʠʤ, ʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʳʤ ʩʧʨʘʚʦʯʥʠʢʦʤ ʧʦ 
ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ Petro-Canada. ʄʳ ʚʢʣʶʯʠʣʠ ʚ ʥʝʛʦ ʪʝʤʘʪʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ 
ʠ ʥʝʩʢʦʣʴʢʦ ʦʛʣʘʚʣʝʥʠʡ ï ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. ɺ ʥʘʰʝʤ 
ʢʘʪʘʣʦʛʝ ʚʳ ʥʘʡʜʸʪʝ ʩʧʠʩʦʢ ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʧʨʝʞʥʠʤʠ ʠ ʥʦʚʳʤʠ 
ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʦ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʤʘʟʦʯʥʳʤ 
ʤʘʪʝʨʠʘʣʘʤ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʦʛʨʦʤʥʳʡ ʤʠʨ ʤʘʩʝʣ, ʩʤʘʟʦʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʞʠʜʢʦʩʪʝʡ ʩʪʘʥʝʪ ʜʣʷ ʚʘʩ ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʤ. 

ɼʘʥʥʳʡ ʢʘʪʘʣʦʛ ʧʦʜʝʣʸʥ ʥʘ ʚʦʩʝʤʴ ʨʘʟʜʝʣʦʚ: 

 ʆʛʣʘʚʣʝʥʠʷ ï ʦʛʣʘʚʣʝʥʠʝ ʧʦ ʩʬʝʨʝ ʧʨʠʤʝʥʝʥʠʷ, ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ ʠ 
ʪʝʤʘʪʠʯʝʩʢʠʡ ʫʢʘʟʘʪʝʣʴ 

 ɿʘʧʘʪʝʥʪʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ ʩʳʨʦʡ ʥʝʬʪʠ HT Purity (ʙʘʟʦʚʳʝ ʤʘʩʣʘ) 

 ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

 ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

 ʉʤʘʟʢʠ 

 ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʠʱʝʚʦʛʦ ʢʣʘʩʩʘ 

 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ 

 ɻʣʦʩʩʘʨʠʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʤʠʥʦʚ ʠ ʪʘʙʣʠʮʳ ʧʝʨʝʚʦʜʘ ʚʝʣʠʯʠʥ 

ʂʘʞʜʘʷ ʢʘʪʝʛʦʨʠʷ ʧʨʦʜʫʢʪʦʚ ʚʳʜʝʣʝʥʘ ʚ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ, ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʢʘʞʜʦʤ ʧʨʦʜʫʢʪʝ ʧʨʝʜʚʘʨʷʶʪ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʸʤ ʠ ʩʬʝʨʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
ɹʦʣʝʝ ʪʦʛʦ, ʚ ʦʧʠʩʘʥʠʠ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʢʘʟʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʠʤʠ ʦʜʦʙʨʝʥʠʷ 
ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʪʪʝʩʪʘʮʠʦʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ 
ʢʦʥʮʝ ʚʩʝʭ ʦʧʠʩʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʳ ʪʠʧʦʚʳʭ ʩʚʦʡʩʪʚ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ 
ʢʘʞʜʦʡ ʤʘʨʢʠ ʚʷʟʢʦʩʪʠ. 

ɼʝʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʤ ʧʨʦʜʫʢʪʝ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʘʩʧʦʨʪʘʭ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʤʧʘʥʠʠ 
ñPetro-Canadaò ʣʠʙʦ ʦʜʥʦʛʦ ʠʟ ʥʘʰʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ. ʕʪʠ 
ʧʘʩʧʦʨʪʘ ʤʦʞʥʦ ʪʘʢʞʝ ʩʢʘʯʘʪʴ ʥʘ ʥʘʰʝʤ ʀʥʪʝʨʥʝʪ-ʩʘʡʪʝ - lubricants.petro-canada.ca 

 ʆʩʥʦʚʥʦʡ ʩʘʡʪ (ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ) ï lubricants.petro-canada.ca 

 ɼʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ï www.petro-canada.co.uk 

 ɼʣʷ ɻʝʨʤʘʥʠʠ ï www.petro-canada.de 

ʅʘ ʦʙʣʦʞʢʝ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʢʘʪʘʣʦʛʘ ʤʳ ʧʨʠʚʦʜʠʤ ʩʧʠʩʦʢ ʢʦʥʪʘʢʪʥʳʭ ʘʜʨʝʩʦʚ ʠ 
ʪʝʣʝʬʦʥʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʚʷʟʘʪʴʩʷ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʤʧʘʥʠʠ ñPetro-
Canadaò. 
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ʇɽʈɽʏɽʅʔ ʇɽʈɽʀʄɽʅʆɺɸʅʅʓʍ ʇʈʆɼʋʂʊʆɺ 
 
ʅɸʀʄɽʅʆɺɸʅʀɽ ɻʆɼ ʇɽʈɽʀ- 

ʄɽʅʆɺɸʅʀʗ ʇʈɽɾʅɽɽ  ʅʆɺʆɽ 
 
ɻʀɼʈɸɺʃʀʏɽʉʂʀɽ ʄɸʉʃɸ 

 
 

Harmony/Premium AW 22, 32, 46, 
68, 80, 100  

HydrexÊ AW 22, 32, 46, 68, 80, 100  2001 

Harmony/Premium Arctic 15  HydrexÊ MV Arctic 15  2001 
Harmony/Premium HVI 22,  
36, 60  

HydrexÊ MV 22, 36, 60  2001 

Harmony/Premium Plus  HydrexÊ XV All Season  2001 
Hydraflo EAW 32, 46, 68  EnvironÊ AW 32, 46, 68  2001 
Hydraflo ECO 32/Premium  
ECO 46  

EnvironÊ MV 32, 46  2001 
 

Hydraflo FR-C 40  HydrexÊ FR-C 40  2001 
Hydraflo FR-D 46  HydrexÊ FR-D 46  2001 
Hydraflo AW 22, 46 ñDò  HydrexÊ DT 22, 46  2001 
Hydraulic Oil AW 220  HydrexÊ AW 220  2001 
 
ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ʅɸʇʈɸɺʃʗʖʑʀʍ  

 

Accuflo DM 68, 220  Accuflo TK 68, 220  2001 
GM Waylube 68  PC Waylube 68  2001 
 
ɸɺʊʆʄʆɹʀʃʔʅʓɽ ʈɽɼʋʂʊʆʈʅʓɽ ʄɸʉʃɸ  

 

Syngear E 75W-90, 80W-140, CD-
50  

TRAXON E Synthetic 75W-90, 80W-
140, CD-50  

2003 

Syngear with TOS 75W-90  TRAXON Synthetic 75W-90  2003 
Gearlube with TOS 75W-90,  
80W-140  

TRAXON XL Synthetic Blend 75W-90,  
80W-140  

2003 

Gearlube with TOS 80W-90,  
85W-140  

TRAXON 80W-90, 85W-140  2003 

 
ʄɸʉʃɸ ɼʃʗ ɹʋʄɸɻʆɼɽʃɸʊɽʃʔʅʓʍ ʄɸʐʀʅ  

 

Paper Machine Oil 150, 220,  
EP220  

SEPRO 150, 220, EP220  2002 

Ashless Paper Machine Oil  
150, 220, 290  

SEPRO XL 150, 220, 290  2002 

 
ʂʆʄʇʈɽʉʉʆʈʅʓɽ ɾʀɼʂʆʉʊʀ 

 

Compressor Oil 32, 68, 100, 150  COMPROÊ 32, 68, 100, 150  2004 
RCF-1000  COMPROÊ XL-R  2004 
Super Compressor Fluid  
32, 46, 68, 100, 150  

COMPROÊ XL-S 32, 46, 68, 100, 150  2004 

 
ʊɽʇʃʆʇʈʆɺʆɼʅʓɽ ɾʀɼʂʆʉʊʀ  

 

CALFLOÊ FG  PURITYÊ FG Heat Transfer Fluid  2004 
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ʅɸʀʄɽʅʆɺɸʅʀɽ ɻʆɼ ʇɽʈɽʀ- 
ʄɽʅʆɺɸʅʀʗ ʇʈɽɾʅɽɽ  ʅʆɺʆɽ 

ʄɸʉʃɸ ɼʃʗ ɼɺʀɻɸʊɽʃɽʁ ʅɸ ʇʈʀʈʆɼʅʆʄ ɻɸɿɽ  
Sentinel 541C, 445, MG-40  SENTRONTM 541C, 445, MG-40, 470, 

470, 840, CG-40 840, CG-40 2003 
2003 

 
ʄɸʉʃɸ ɼʃʗ ʊʈɸʉʄʀʉʉʀʁ/ɺɽɼʋʑʀʍ ʄʆʉʊʆɺ  

 

Supertest TO-4 Synthetic AS  PRODURO TO-4+ Synthetic All 
Season  

2003 

Supertest TO-4 MG Lo Temp  
 

PRODURO TO-4+ XL Synthetic Blend 
Lo Temp  

2003 

Supertest TO-4 10W, 30, 50, 60  PRODURO TO-4+ 10W, 30, 50  2003 
 
ʄʆʊʆʈʅʓɽ ʄɸʉʃɸ ɼʃʗ ʂʆʄʄɽʈʏɽʉʂʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 
(ʊʗɾɪʃɸʗ ɼʀɿɽʃʔʅɸʗ ʊɽʍʅʀʂɸ) 

 

Super Plus 10W, 20W-20, 30, 40, 
50  

DuronÊ 10W, 20, 30, 40, 50  2000 

Super Plus, 10W-30, 15W-40  DuronÊ 10W-30, 15W-40  2000 
Super Plus Arctic 0W-30  DuronÊ XL Synthetic Blend 0W-30  2000 
Super Plus 10W-40  DuronÊ XL Synthetic Blend 10W-40  2000 
Euro Canadian Gold 15W-40  DuronÊ XL Synthetic Blend 15W-40  2000 
 
ʄʆʊʆʈʅʓɽ ʄɸʉʃɸ ɼʃʗ ʃɽɻʂʆɺʆɻʆ ʊʈɸʅʉʇʆʈʊɸ  

 

Power Plus 5W-30  Petro-Canada Synthetic Blend 5W-30  2002 
Arctic 0W-30  Synthetic Blend 0W-30  2002 
 
ʊʈɸʅʉʄʀʉʉʀʆʅʅʓɽ/ɻʀɼʈɸɺʃʀʏɽʉʂʀɽ ɾʀɼʂʆʉʊʀ  

 

Duratran All Season  Duratran XL Synthetic Blend  2002 
 
ʇʈʆʄʓʐʃɽʅʅʓɽ ʈɽɼʋʂʊʆʈʅʓɽ ʄɸʉʃɸ 

 

Ultima Synthetic  Enduratex Synthetic  2006 
Ultima Plus  Enduratex XL Synthetic Blend  2006 
Ultima EP 68/150  Enduratex XL Synthetic Blend  2006 
 
ʄɸʉʃɸ ɼʃʗ ʇɸʈʆɺʓʍ ʎʀʃʀʅɼʈʆɺ ʀ ʏɽʈɺʗʏʅʓʍ ʇɽʈɽɼɸʏ  

 

Senate  Enduratex EP  2006 
 
ʊʋʈɹʀʅʅʓɽ ʄɸʉʃɸ  

 

AJT 5200  Turbonycoil 600  2007 
Super Turboflo 32, 46, 68  Turboflo 32, 46, 68  2005 
Super Turboflo EP 32, EP46  Turboflo EP 32, EP 46  2005 
Premium R&O 10, 22, 32, 46,  
68, 100, 150, 220, 320  

Turboflo R&O 10, 22, 32, 46, 68  
100, 150, 220, 320  

2005 

 
ʉʄɸɿʂʀ  

 

Precision Gold Heavy EP00  Precision Synthetic EP00  2005 
Precision Gold  Precision Synthetic  2005 
Precison Gold Heavy  Precision Synthetic Heavy  2005 
Precision Gold Moly  Precision Synthetic Moly  2005 
Precision EP1, EP2  Precision XL EP1, EP2  2005 
Steel Mill LC EP2  Precision XL Heavy Duty  2005 
Precision EMB  Precision XL EMB  2005 
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ʅɸʀʄɽʅʆɺɸʅʀɽ ɻʆɼ ʇɽʈɽʀ- 
ʄɽʅʆɺɸʅʀʗ ʇʈɽɾʅɽɽ  ʅʆɺʆɽ 

Semi-Fluid Grease EP  Precision XL EP000  2005 
Precision EP00  Precision XL EP00  2005 
Rail Curve Grease  Precision XL Rail Curve Grease  2005 
Precision Moly EP1, EP2  Precision XL 3 Moly EP1, EP2  2005 
Supreme Moly EP0, EP1, EP2  Precision XL 5 Moly EP0, EO1, EP2  2005 
Multipurpose EP1, EP2  Precision General Purpose EP1, EP2  2005 
Multiflex Moly EP2  Precision General Purpose Moly EP2  2005 
Multiflex Moly Special  
Grease OG-0, OG-1, OG-2  

Precision XL 3 Moly Arctic  
Peerless OG-0, OG-1, OG-2  

2005 
 

OG (Red), OG-PLUS  OG2 Red, OG PLUS  2005 
Peerless LLG Grease  Peerless LLG  2005 
SVG102  Peerless SVG 102  2005 
SVG-Flex  Peerless XCG-Flex  2005 
Vulcan Synthetic  Vultrex OGL  2005 
Vulcan EGF 1000  Vultrex EGF 1000  2005 
Vulcan Heavy  Vultrex OGL Heavy  2005 
Supreme Arctic  Vultrex MPG Synthetic Arctic  2005 
Supreme EP1, EP2  Vultrex MPG EP1, EP2  2005 
Supreme G-123, G-124  Vultrex G-123, G-124  2005 
API Modified Thread Compound 
Vultrex  

API Modified Thread Compound  2005 

Ardee EP000  Vultrex Rock Drill EP000  2005 
Cam Compound, Light  Vultrex Rolling Cam, Light  2005 
Drill Rod Heavy  Vultrex Drill Rod Heavy  2005 
Gear Dressing EP  Vultrex Gear Dressing EP  2005 
Petro-Canada Gear Shield NC, P  VultrexGear Shield NC, P  2005 
Slide Compound, Light  Vultrex Slide Compound, Light  2005 
Tool Joint Compound  Vultrex Tool Joint Compound  2005 
 
ʄɸʉʃɸ ɼʃʗ ʎɽʇɽʁ  

 

Winter Chain Oil  Duratac Chain Oil 32  2005 
Summer Chain Oil  Duratac Chain Oil 150 (Red)  2005 
Duratac 68, 100, 150  Duratac Chain Oil 68, 100, 150  2005 
Non-Drip  Duratac Non-Drip  2005 
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ɸʃʌɸɺʀʊʅʓʁ ʋʂɸɿɸʊɽʃʔ ʅɸʀʄɽʅʆɺɸʅʀʁ ʇʈʆɼʋʂʊʆɺ 
 
 
 ʉʪʨ. 

 
2-ʉycle Motor Oil ............................................................................................................. 85 

 
Accuflo SS ....................................................................................................................... 95 
Accuflo TK ....................................................................................................................... 94 
Alucut ............................................................................................................................. 133 
Aludraw 850 ................................................................................................................... 133 
Ardee ............................................................................................................................... 95 
ATF D3M ......................................................................................................................... 68 
ATF Type F ...................................................................................................................... 69 
ATF+4È ........................................................................................................................... 71 

 
CALFLO HTF/AF/LT/Synthetic Arctic .............................................................................. 96 
Compressor Cleaner ...................................................................................................... 102 
Compressor Oil RP ........................................................................................................ 101 
COMPRO ........................................................................................................................ 98 
COMPRO Synthetic ....................................................................................................... 100 
COMPRO XL-R ............................................................................................................. 100 
COMPRO XL-S................................................................................................................ 99 
Con-Rel-Eze .................................................................................................................. 102 
Cutsol/Cutsol HD ........................................................................................................... 134 
Cycloflex ........................................................................................................................ 171 

 
Dexron VI ......................................................................................................................... 70 
Dieseltonic ....................................................................................................................... 66 
DuraDriveÊ MV Synthetic ATF ....................................................................................... 69 
Duratac .......................................................................................................................... 103 
Duratac Non-Drip ........................................................................................................... 103 
Duratran/Duratran XL Synthetic Blend/Duratran Synthetic .............................................. 80 
DURON-E (API CJ-4) ...................................................................................................... 61 
DURONÊ ........................................................................................................................ 60 
DURONÊ Multigrade ...................................................................................................... 63 
DURONÊ Single Grade .................................................................................................. 64 
DURONÊ Synthetic ........................................................................................................ 62 
DURONÊ XL Synthetic Blend ......................................................................................... 62 
Dust Suppressant Fluid DSF 65 .................................................................................... 173 

 
Enduratex EP/XL Synthetic Blend ................................................................................. 103 
Enduratex Mild Worm Gear (WG) Oil ............................................................................ 105 
Enduratex Synthetic EP ................................................................................................. 106 
ENVIRONÊ AW ............................................................................................................ 106 
ENVIRONÊ MV ............................................................................................................ 107 

 
HARNEXÊ .................................................................................................................... 108 
Heavy Duty Synthetic Blend ATF..................................................................................... 71 
HYDREXÊ AW ............................................................................................................. 108 
HYDREXÊ DT .............................................................................................................. 112 
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HYDREXÊ Extreme ...................................................................................................... 111 
HYDREXÊ MV .............................................................................................................. 109 
HYDREXÊ XV .............................................................................................................. 110 

 
LuminolÊ ...................................................................................................................... 112 

 
NGS Synthetic Blend ..................................................................................................... 113 

 
Outboard Motor Oil .......................................................................................................... 85 

 
Paraflex HT .................................................................................................................... 171 
PC Waylube ..................................................................................................................... 95 
Peerless LLG ................................................................................................................. 147 
Peerless OG .................................................................................................................. 148 
Peerless SVG 102 ......................................................................................................... 149 
Peerless XʉG-Flex ........................................................................................................ 149 
Petro-Canada Cleaning Fluid ........................................................................................ 114 
Petro-Canada Flushing Fluid ......................................................................................... 114 
Petro-Canada Supreme ................................................................................................... 57 
Petro-Canada Supreme Synthetic ................................................................................... 58 
Petro-Canada Synthetic Motor OiL SAE 5W-40 .............................................................. 59 
Petro-Canada Turbo Synthetic 5W-30 ............................................................................. 57 
Petroglide ...................................................................................................................... 114 
Petroglide MC 32 ........................................................................................................... 115 
Petroglide XP 90 ............................................................................................................ 116 
Petro-Therm/Petro-Therm PPD ..................................................................................... 115 
Precision General Purpose EP1/EP2/Moly .................................................................... 141 
Precision Synthetic/Moly/Heavy/EP ............................................................................... 146 
Precision XL EP/EMB/Heavy Duty/Rail Curve/Moly ...................................................... 142 
PRODURO FD-1 60 ........................................................................................................ 83 
PRODURO TO-4+ ........................................................................................................... 82 
PRODURO TO-4+ Synthetic All Season ......................................................................... 82 
PRODURO TO-4+ XL Synthetic Blend ............................................................................ 82 
PuredrillÊ ...................................................................................................................... 172 
PURITY FG AW Hydraulic Fluid .................................................................................... 167 
PURITY FG AW Hydraulic Fluid with MICROL .............................................................. 167 
PURITY FG Chain Fluid ................................................................................................ 159 
PURITY FG CLEAR Grease .................................................................................. 151, 163 
PURITY FG Compressor Fluid ...................................................................................... 160 
PURITY FG EP Gear Fluid ............................................................................................ 164 
PURITY FG EP Gear Fluid with MICROLÊ .................................................................. 165 
PURITY FG Extreme Grease ................................................................................ 151, 163 
PURITY FG Grease ............................................................................................... 150, 161 
PURITY FG Grease with Microl ............................................................................. 151, 161 
PURITY FG Heat Transfer Fluid .................................................................................... 166 
PURITY FG Seamer-E Fluid .......................................................................................... 166 
PURITY FG Spray ......................................................................................................... 168 
PURITY FG Synthetic Compressor Fluid ....................................................................... 161 
PURITY FG Synthetic EP Gear Fluid ............................................................................ 165 
PURITY FG Synthetic Grease ............................................................................... 150, 162 
PURITY FG Trolley Fluid ............................................................................................... 168 
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PURITY FG WO ............................................................................................................ 169 
 

Ralube ............................................................................................................................. 66 
REFLO Synthetic 68A .................................................................................................... 117 
REFLO/REFLO CFC/REFLO XL Synthetic Blend ......................................................... 116 
Rotary Cooker Fluid ....................................................................................................... 118 

 
SentronÊ ...................................................................................................................... 121 
SEPROÊ XL ................................................................................................................. 119 
Snowmobile Motor Oil ...................................................................................................... 84 
SPX 5000, 7000, 7068 ................................................................................................... 119 
Super Gear Fluid ........................................................................................................... 120 
Super Vac ...................................................................................................................... 120 
Supercut ........................................................................................................................ 133 
Synduro SHBÊ ............................................................................................................. 121 

 
Thermex ........................................................................................................................ 157 
Transicut ........................................................................................................................ 132 
TRAXON .......................................................................................................................... 76 
TRAXONÊ E Synthetic ................................................................................................... 79 
Turboflo ......................................................................................................................... 129 
Turboflo EP .................................................................................................................... 128 
Turboflo R&O/Premium R&O ......................................................................................... 130 
Turboflo XL .................................................................................................................... 128 
Turbonycoil 600 ............................................................................................................. 131 

 
VHVI Specialty Base Fluid ............................................................................................. 173 
Vultrex API Modified Thread Compound ....................................................................... 157 
Vultrex Drill Rod Heavy .................................................................................................. 156 
Vultrex Gear Dressing EP .............................................................................................. 155 
Vultrex Gear Shield NC/Vultrex Gear Shield P .............................................................. 155 
Vultrex MPG .................................................................................................................. 153 
Vultrex OGL/Vultrex EGF .............................................................................................. 152 
Vultrex Rock Drill EP 000 .............................................................................................. 156 
Vultrex Rolling Cam/Vultrex Rolling Cam Light .............................................................. 155 
Vultrex Slide Cam/Vultrex Slide Cam Light .................................................................... 155 
Vultrex Tool Joint Compound ........................................................................................ 157 
 
 



 
 

 ɸʃʌɸɺʀʊʅʓʁ ʋʂɸɿɸʊɽʃʔ ʅɸʀʄɽʅʆɺɸʅʀʁ 
 

 
 

8 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 
 

 ʆɻʃɸɺʃɽʅʀɽ ʇʆ ʉʌɽʈɽ ʇʈʀʄɽʅɽʅʀʗ 
 

9 
 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

ʆɻʃɸɺʃɽʅʀɽ ʇʆ ʉʌɽʈɽ ʇʈʀʄɽʅɽʅʀʗ 
 ʉʄɸɿʆʏʅʓʁ ʄɸʊɽʈʀɸʃ  

ʇʈʀʄɽʅɽʅʀɽ PETRO-CANADA ʉʪʨ. 
Allison C-4 DURATRAN 80 

DURATRAN XL Synthetic Blend 80 
DURATRAN Synthetic 80 
DURONÊ, DURONÊ XL 60, 62 
PRODURO TO-4+ 82 

ɸʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ ʤʘʩʣʘ Duratac 150 103 
Con-Rel-Eze 102 
Duratac Non-Drip Oil 103 

ɹʘʟʦʚʳʝ ʤʘʩʣʘ Paraflex HT 171 
Cycloflex 171 

ɹʘʨʠʝʚʳʝ ʩʤʘʟʢʠ Vultrex Drill Rod Heavy  156 
ɹʝʣʳʝ ʤʘʩʣʘ PURITY FG WO  

ɹʠʦʨʘʟʣʘʛʘʝʤʳʝ ʩʤʘʟʦʯʥʳʝ 
ʤʘʪʝʨʠʘʣʳ EnvironÊ MV32 107 

ɹʫʤʘʛʦʜʝʣʘʪʝʣʴʥʳʝ ʤʘʰʠʥ r SEPROÊ XL 119 
Peerless OG 2 148 
Precision Synthetic Heavy 146 
Precision XL EP2 143 

ɹʫʨʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ Vultrex API Modified Thread Compound 157 
Vultrex Tool Joint Compound 157 
Vultrex Drill Rod Heavy  156 

ɹʫʨʠʣʴʥʳʝ ʤʘʰʠʥʳ/ʧʝʨʬʦʨʘʪʦʨʳ Ardee Oil 95 
Vultrex Rock Drill EP000  156 

ɹʫʨʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ 
ʘʣʤʘʟʥʳʤʠ ʩʚʝʨʣʘʤʠ Vultrex Drill Rod Heavy  156 
ɹʫʨʦʚʳʝ ʨʘʩʪʚʦʨʳ PureDrillÊ IA-35 172 

PureDrillÊ HT-40 172 
ɺʦʣʦʯʝʥʠʝ ʧʨʦʚʦʣʦʢʠ Aludraw 850 133 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ HydrexÊ AW 108 
HydrexÊ Extreme 111 
HydrexÊ MV 109 
HydrexÊ XV 110 
HydrexÊ DT 112 
EnvironÊ AW, MV 106-107 
PURITY FG AW Hydraulic Fluid 167 
PURITY FG AW with MICROL 167 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ 
ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʪʝʤʧʝʨʘʪʫʨ 

HydrexÊ MV 
HydrexÊ XV 
Hydrex Extreme 
EnvironÊ MV 

109 
110 
111 
107 

ɻʦʨʥʘʷ ʜʦʙʳʯʘ, 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʤʘʟʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ 

Precision XL EP000 143 
Precision General Purpose Moly 141 
Vultrex MPG 153 
Vultrex Rock Drill/Drill Rod Heavy 156 
Vultrex API Modified Thread Compound 157 
Vultrex Tool Joint Compound 157 

ɼʚʠʛʘʪʝʣʠ ʛʘʟʦʚʳʝ Sentron 121 
ɼʚʠʛʘʪʝʣʠ ʜʚʫʭʪʘʢʪʥʳʝ Outboard Motor Oil 85 
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Snowmobile Motor Oil 84 
Two Cycle Motor Oil 85 

ɼʚʠʛʘʪʝʣʠ ʜʠʟʝʣʴʥʳʝ DURONÊ 60 
DURON-E 61 
DURONÊ XL Synthetic Blend 62 
DURONÊ Synthetic 62 
Dieseltonic 66 
Ralube 66 

ɼʚʠʛʘʪʝʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ 
ʜʠʟʝʣʴʥʳʝ Ralube 66 

ɼʚʠʛʘʪʝʣʠ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ 
ʣʸʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ 

Petro-Canada Supreme  57 
Petro-Canada Supreme Synthetic  58 
Petro-Canada Turbo Synthetic 57 

ɼʚʠʛʘʪʝʣʠ ʣʦʜʦʯʥʳʝ  Outboard Motor Oil 85 
ɼʚʠʛʘʪʝʣʠ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ Sentron 121 
ɼʚʠʛʘʪʝʣʠ ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʝ 

ʜʠʟʝʣʴʥʳʝ  Ralube 66 
ɼʚʠʛʘʪʝʣʠ ʩʥʝʛʦʭʦʜʦʚ  Snowmobile Motor Oil 84 

ʀʟʦʣʷʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ Luminol  112 
Peerless LLG 147 
Peerless OG 2 148 

ʂʦʤʧʨʝʩʩʦʨʳ ʘʤʤʠʘʯʥʳʝ 
ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ  REFLO 46A, 68A 116-117 
ʂʦʤʧʨʝʩʩʦʨʳ ʚʦʟʜʫʰʥʳʝ COMPRO 98 

 

COMPRO XL-R 99 
COMPRO XL-S 100 
COMPRO Synthetic 100 

ʂʦʤʧʨʝʩʩʦʨʳ ʜʣʷ ʩʞʠʞʝʥʥʳʭ 
ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ 

Compressor Oil RP 101 
SPX 5000, 7000, 7068 119 
NGS Synthetic Blend 113 

ʂʦʤʧʨʝʩʩʦʨʳ ʧʦʨʰʥʝʚʳʝ COMPRO XL-R 99 
ʂʦʥʚʝʡʝʨʳ Duratac 103 

PURITY FG Chain Fluid 159 
ʂʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ATF D3M 68 

DuraDrive MV Synthetic 69 
ATF, Type F 70 
DEXRON-VI 70 
ATF +4 71 
Heavy Duty Synthetic Blend ATF 71 

ʂʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʨʫʯʥʳʝ ʠ  
ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʨʝʜʫʢʪʦʨʳ 

PRODURO FD-1 83 
TRAXONÊ 76 
TRAXONÊ E Synthetic 79 

ʄʠʥʝʨʘʣʴʥʳʝ ʤʘʩʣʘ Paraflex HT 171 
Cycloflex 171 

ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ DURONÊ 60 
DURON-E 61 
DURONÊ XL Synthetic Blend 62 
DURONÊ Synthetic 62 
Dieseltonic 66 



 
 

 ʆɻʃɸɺʃɽʅʀɽ ʇʆ ʉʌɽʈɽ ʇʈʀʄɽʅɽʅʀʗ 
 

11 
 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 ʉʄɸɿʆʏʅʓʁ ʄɸʊɽʈʀɸʃ  
ʇʈʀʄɽʅɽʅʀɽ PETRO-CANADA ʉʪʨ. 

Outboard 85 
Petro-Canada Supreme 57 
Petro-Canada Supreme Synthetic 58 
Petro-Canada Turbo Synthetic 57 
Ralube 66 
Sentron 121 
Snowmobile 84 

 Two Cycle 85 
ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʜʣʷ ʜʚʫʭʪʘʢʪʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ 
Outboard Motor Oil 85 
Snowmobile  84 
Two Cycle Motor Oil 85 

ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ 
ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ Sentron 121 

ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʜʣʷ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ 

DURONÊ, 60 
DURON-E 61 
DURONÊ XL Synthetic Blend 62 
DURONÊ Synthetic 62 
Dieseltonic 66 
Ralube 66 

ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʜʣʷ 
ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

DURONÊ 60 
DURONÊ XL Synthetic Blend 62 
Dieseltonic 66 

ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʜʣʷ ʣʦʜʦʯʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ Outboard Motor Oil 85 

ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʜʣʷ ʩʥʝʛʦʭʦʜʦʚ  Snowmobile Motor Oil 84 
ʄʫʬʪʳ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ Peerless XCG-Flex 149 

Precision XL EP2 143 
ʄʫʬʪʳ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ Peerless XCG-Flex 149 

ʅʘʧʨʘʚʣʷʶʱʠʝ ACCUFLO TK, SS, Waylube 68 94-96 
ʅʘʩʦʩʳ ʚʘʢʫʫʤʥʳʝ Super Vac 120 

ʆʧʘʣʫʙʦʯʥʳʝ ʬʦʨʤʳ Con-Rel-Eze 102 
ʇʠʣʳ ʣʝʥʪʦʯʥʳʝ  Petroglide MC 32 115 

ʇʠʣʳ ʥʘʧʨʘʚʣʷʶʱʠʝ Petroglide 114 
ʇʠʣʳ ʮʝʧʥʳʝ Duratac 103 

ʇʠʱʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʤʘʟʢʠ PURITY FG Grease 150, 161  
PURITY FG Synthetic Grease 150, 162 
PURITY FG EXTREME Grease 151, 163 
PURITY FG CLEAR Grease 151, 163 

ʇʠʱʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʩʣʘ PURITY FG AW Hydraulic Fluid 167 
PURITY FG AW with MICROL 167 
PURITY FG Chain Fluid 159 
PURITY FG Compressor Fluid 160 
PURITY FG EP Gear Fluid 164 
PURITY FG EP Gear Fluid with MICROL 165 
PURITY FG Heat Transfer Fluid  166 
PURITY FG Seamer-E 166 
PURITY FG Spray 168 
PURITY FG Synthetic Compressor Oil 161 
PURITY FG Synthetic Gear Fluid 165 
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PURITY FG Trolley Fluid 168 
 PURITY FG WO  169 

ʇʥʝʚʤʦʧʨʦʚʦʜʳ Ardee Oil 95 
HYDREXÊ AW 108 

ʇʦʜʰʠʧʥʠʢʠ Peerless Grease OG 148 
Peerless LLG  147 
Precision  141 
Precision General Purpose Moly  142 
Precision General Purpose  141 
Synduro SHBÊ 121 
Turboflo XL 128 
Turboflo R&O/Premium R&O 130 

ʇʦʜʰʠʧʥʠʢʠ 
ʘʚʪʦʤʦʙʠʣʴʥʳʝ/ʢʦʣʸʩʥʳʝ 

Precision General Purpose EP1, EP2 141 
Precision Synthetic Heavy 147 
Precision Synthetic 146 
Precision General Purpose  141 
Peerless OG1, OG2 148 

ʇʦʜʰʠʧʥʠʢʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ Turboflo 129 
ʇʦʜʰʠʧʥʠʢʠ ʧʨʦʤʳʰʣʝʥʥʳʝ  Precision XL  142 

Precision General Purpose  141 
Peerless OG-1, OG-2 147 

ʇʦʜʰʠʧʥʠʢʠ 
ʧʨʦʪʝʢʘʶʱʠʝ/ʨʝʜʫʢʪʦʨʳ 

Precision XL EP000 143 
PURITY FG 00 Grease 150, 161 

ʇʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ Duratac 103 
HydrexÊ AW 108 
Turboflo R&O/Premium R&O 130 

ʇʦʜʠhʧʥʠʢʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ Precision XL EMB 142 
ʇʨʦʧʠʪʦʯʥʦʝ ʤʘʩʣʦ Con-Rel-Eze 40, 60 102 
ʇʳʣʝʧʦʜʘʚʣʝʥʠʝ DSF 65 173 
ʈʝʜʫʢʪʦʨʳ, ʤʘʩʣʘ HARNEXÊ  107 

TRAXONÊ 76 
PURITY FG EP Gear Fluid 164 
PURITY FG EP Gear Fluid with Microl 165 
PURITY FG Synthetic Gear Fluid 165 
Super Gear Fluid 120 
Synduro SHBÊ 121 
TRAXONÊ E Synthetic 79 
Enduratex EP 104 
Enduratex Synthetic EP 106 
Enduratex XL Synthetic Blend 104 

ʈʝʜʫʢʪʦʨʳ ʦʪʢʨʳʪʳʝ Vultrex Gear Dressing EP 155 
Vultrex Gear Shield NC, P 155 

ʈʝʜʫʢʪʦʨʳ, ʩʤʘʟʢʠ Vultrex Gear Dressing EP 155 
Vultrex Gear Shield NC, P 155 
Precision XL EP000 143 

ʈʝʜʫʢʪʦʨʳ ʧʨʦʤʳʰʣʝʥʥʳʝ  Enduratex EP 104 
Enduratex XL Synthetic Blend 104 
Enduratex Synthetic 105 
Super Gear Fluid 120 



 
 

 ʆɻʃɸɺʃɽʅʀɽ ʇʆ ʉʌɽʈɽ ʇʈʀʄɽʅɽʅʀʗ 
 

13 
 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 ʉʄɸɿʆʏʅʓʁ ʄɸʊɽʈʀɸʃ  
ʇʈʀʄɽʅɽʅʀɽ PETRO-CANADA ʉʪʨ. 

Synduro SHBÊ 121 
PURITY FG EP Gear Fluid 164 
PURITY FG Synthetic Gear Fluid 165 

 PURITY FG EP Gear Fluid with Microl 165 
ʈʦʪʘʮʠʦʥʥʘʷ ʬʦʨʤʦʚʦʯʥʘʷ 

ʤʘʰʠʥʘ Rotary Cooker Fluid 118 
ʉʠʩʪʝʤʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʧʦʜʘʯʠ 

ʩʤʘʟʢʠ 
Precision XL EP00 143 
Precision Synthetic, Synthetic Moly 146 
Precision XL EP000 143 
Precision XL 3 Moly Arctic 144 
Peerless OG-0 148 
Precision General Purpose EP 141 
Precision General Purpose Moly EP 141 
Precision XL EP00 143 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʩʣʘ/ʞʠʜʢʦʩʪʠ Turbonycoil 600 131 
Compressor Cleaner 102 
DURONÊ XL Synthetic Blend 
15W-40, 10W-40, 0W-30 62 
DURONÊ Synthetic 62 
NGS Synthetic Blend 113 
Petro-Canada Supreme Synthetic  58 
SPX 5000, 7000, 7068 119 
Synduro SHBÊ 121 
Super Gear Fluid  
TRAXONÊ 76 
HARNEX 107 
TRAXONÊ E Synthetic 79 
DURON-E  61 
Petro-Canada Turbo Synthetic 57 

ʉʤʘʟʢʠ ʚʦʜʦʩʪʦʡʢʠʝ Peerless OG 148 
Precision XL EP1, EP2 143 
Precision General Purpose EP1, EP2 141 
Peerless LLG 147 

ʉʤʘʟʢʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ  Peerless LLG 147 
PURITY FG Synthetic Grease 150, 162 

ʉʤʘʟʢʠ ʜʣʷ ʢʣʘʧʘʥʦʚ Peerless SVG 102 Grease 149 
ʉʤʘʟʢʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ Precision General Purpose  141 

Precision XL 3 Moly Arctic 144 
Precision General Purpose Moly 142 
Precision Synthetic 146 
Precision Synthetic Moly 146 

ʉʤʘʟʢʠ ʤʦʨʩʢʠʝ  Peerless OG 148 
ʉʤʘʟʢʠ ʦʜʥʦʪʦʯʝʯʥʳʝ Precision XL EP2 143 

Precision Synthetic 146 
Precision General Purpose Moly EP2      142 

ʉʤʘʟʢʠ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ Precision XL 142 
Precision Synthetic Moly 146 
Peerless OG 148 
Peerless LLG 147 
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ʉʤʘʟʢʠ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ɺʩʝ Precision Synthetic 146 
ʉʤʘʟʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ Peerless OG 148 

Peerless LLG 147 
Precision Synthetic  146 
Peerless SVG 102 149 
Peerless XCG-Flex 149 
Ardee EP 000  
Precision XL 3 Moly Arctic 144 

ʉʤʘʟʢʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ Precision General Purpose EP1, EP2 141 
Precision XL EP1, EP2 143 
Peerless OG1,OG2 148 
Precision Synthetic 146 

ʉʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʠʝ ʞʠʜʢʦʩʪʠ  Alucut 133 
Cutsol, Cutsol HD 134 
Supercut 133 
Transicut 132 

ʉʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʠʝ ʞʠʜʢʦʩʪʠ 
ʥʝʨʘʩʪʚʦʨʠʤʳʝ 

Alucut 133 
Supercut 133 
Transicut 132 

ʉʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʠʝ ʞʠʜʢʦʩʪʠ 
ʨʘʩʪʚʦʨʠʤʳʝ Cutsol, Cutsol HD 134 

ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʧʦʚʳ-
ʰʝʥʥʳʤʠ ʢʣʝʡʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

Duratac Non-Drip Oil 102 
Duratac  102 

ʉʪʘʥʮʠʠ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʷ Petro-Canada Supreme Synthetic 58 
 Petro-Canada Turbo Synthetic 57 

ʊʝʧʣʦʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ CALFLO 96 
Petro-Therm/Petro-Therm PPD 116 
PURITY FG Heat Transfer Fluid  166 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ 
ʧʨʦʤʳʰʣʝʥʥʳʝ  

Paraflex HT 171 
Cycloflex 171 

ʊʨʘʢʪʦʨʳ, ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʝ/ 
ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

Duratran 80 
Duratran XL Synthetic Blend 80 
Duratran Synthetic 80 

ʊʨʘʥʩʤʠʩʩʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ATF, Type F 70 
Duratran 80 
Duratran XL Synthetic Blend 80 
Duratran Synthetic 80 
DURONÊ 60 
DURONÊ XL Synthetic Blend 62 
DURONÊ Synthetic 62 
PRODURO TO-4+ 82 
TRAXONÊ E Synthetic CD-50 79 

ʊʨʘʥʩʬʦʨʤʘʪʦʨʳ Luminol  112 
ʊʫʨʙʠʥʳ ʘʚʠʘʮʠʦʥʥʳʝ 

ʩʪʘʮʠʦʥʘʨʥʳʝ Turbonycoil 600 131 
ʊʫʨʙʠʥʳ ʛʘʟʦʚʳʝ Turbonycoil 600 131 

Turboflo R&O  130 
Turboflo XL 128 

ʊʫʨʙʠʥʳ ʧʘʨʦʚʳʝ Turboflo 129 
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Turboflo R&O/Premium R&O 130 
ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʩʤʘʟʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ Turboflo R&O/Premium R&O 130 
ʍʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ REFLO 116 
ʎʠʨʢʫʣʷʮʠʦʥʥʳʝ ʤʘʩʣʘ SEPROÊ XL 119 

HydrexÊ AW 108 
Turboflo R&O/Premium R&O 130 
Turboflo 129 

ʏʝʨʚʷʯʥʳʝ ʧʝʨʝʜʘʯʠ Enduratex Mild WG Oil 105 
ʐʘʨʦʚʳʝ ʤʝʣʴʥʠʮʳ Vultrex Gear Shield NC, P 155 

ʐʘʩʩʠ/ʧʘʣʴʮʳ/ʦʧʦʨʥʳʝ ʢʨʫʛʠ Precision XL 3 Moly EP1, EP2 144 
ʕʢʩʮʝʥʪʨʠʢʦʚʳʝ ʩʢʦʣʴʟʷʱʠʝ 

ʤʝʭʘʥʠʟʤʳ Vultrex Slide Cam Compound 155 
ʕʢʩʢʘʚʘʪʦʨʳ ʰʘʛʘʶʱʠʝ VultrexSlide Cam Compound, Cam 

Compound 155 
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PETRO-CANADA ʀ ɿɸʇɸʊɽʅʊʆɺɸʅʅɸʗ                   
ʊɽʍʅʆʃʆɻʀʗ HT PURITY 

ʇʈʆʀɿɺʆɼʉʊɺʆ ɹɸɿʆɺʓʍ ʄɸʉɽʃ 
 
ɹʘʟʦʚʳʝ ʤʘʩʣʘ ʜʣʷ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʦʯʠʩʪʢʠ, 
ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʙʠʨʘʶʪʩʷ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʩʚʦʡʩʪʚʘ ʩʤʘʟʦʯʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʘʨʘʬʠʥʠʩʪʳʭ ʤʘʩʝʣ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʠʥʜʝʢʩ 
ʚʷʟʢʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʪʝʨʤʘʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ 
ʪʝʢʫʯʝʩʪʴ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  
 
ʊʠʧʦʚʦʡ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʩʳʨʦʡ ʥʝʬʪʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
 

 ʉʝʧʘʨʘʮʠʷ ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʛʘʟʦʡʣʴ, ʜʠʟʝʣʴ ʠ ʪ.ʜ. 

 ɼʠʩʪʠʣʣʷʮʠʷ ʜʦ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʤʘʨʢʠ ʚʷʟʢʦʩʪʠ 

 ɺʳʙʦʨʦʯʥʦʝ ʦʯʠʱʝʥʠʝ ʦʪ ʧʨʠʤʝʩʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʣʷʨʥʳʭ 
ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

 ɼʝʧʘʨʘʬʠʥʠʟʘʮʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ  

 ɿʘʚʝʨʰʘʶʱʘʷ ʦʯʠʩʪʢʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢ ʦʢʠʩʣʝʥʠʶ ʠ ʪʝʨʤʠʯʝʩʢʠʤ 
ʥʘʛʨʫʟʢʘʤ 

 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ɹɸɿʆɺʓʍ ʄɸʉɽʃ 
 
ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʳʭ ʤʘʩʝʣ, ʤʳ 
ʙʳ ʭʦʪʝʣʠ ʨʘʟʲʷʩʥʠʪʴ ʩʠʩʪʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ɸʤʝʨʠʢʘʥʩʢʦʛʦ 
ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʠ (API). ɹʘʟʦʚʳʝ ʤʘʩʣʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʧʦ 
ʩʠʩʪʝʤʝ API ʜʝʣʷʪʩʷ ʥʘ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ: 
 

ɻʨʫʧʧʘ 
API 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʟʦʚʦʛʦ ʤʘʩʣʘ 

ʄʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʝʨʘ, ʚʝʩ. 
% 

ʅʘʩʳʱʝʥʥʳʝ 
ʫʛʣʝʚʦʜʦʨʦʜʳ, 
ʚʝʩ. % 

ʀʥʜʝʢʩ 
ʚʷʟʢʦʩʪʠ 

I >0,03 <90 80-119 ʉʦʣʴʚʝʥʪʥʘʷ ʦʯʠʩʪʢʘ 
II <0,03 >90 80-119 ɻʠʜʨʦʦʯʠʩʪʢʘ 
III <0,03 >90 120+ ɾʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ 
IV ʇʦʣʠʘʣʴʬʘʦʣʝʬʠʥʳ (ʈɸʆ) ʆʣʠʛʦʤʝʨʠʟʘʮʠʷ 
V ɼʨʫʛʠʝ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʈʘʟʣʠʯʥʳʝ 

 
ɻʨʫʧʧʘ I ʠʣʠ ʦʙʳʯʥʳʝ ʙʘʟʦʚʳʝ ʤʘʩʣʘ, ʦʯʠʱʘʝʤʳʝ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʩʦʩʪʘʚʣʷʶʪ 
ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʟʦʚʳʭ ʤʘʩʝʣ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ. ʆʥʠ 
ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 0,03 ʚʝʩ. % ʩʝʨʳ ʠ ʤʝʥʝʝ 90 ʚʝʩ. % ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 
ʊʘʢʠʝ ʤʘʩʣʘ ʤʝʥʝʝ ʯʠʩʪʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʣʠʙʦ ʦʯʠʱʝʥʥʳʤʠ ʧʨʠ 
ʧʦʤʦʱʠ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʙʘʟʦʚʳʤʠ ʤʘʩʣʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʤʘʩʣʘ 
ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ, ʦʜʥʘʢʦ ʦʙʣʘʩʪʴ ʠʭ 
ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ.  
 
ɹʘʟʦʚʳʝ ʤʘʩʣʘ ʛʨʫʧʧ II ʠ III ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʧʦ ʪʝʨʤʠʥʦʣʦʛʠʠ 
ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʠ ʥʘʟʳʚʘʝʪʩʷ ʛʠʜʨʦʢʨʝʢʠʥʛ ʠʣʠ ʞʝʩʪʢʠʡ 
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ʛʠʜʨʦʢʨʝʢʠʥʛ. ʌʘʢʪʠʯʝʩʢʠ, ʵʪʦ ʠ ʝʩʪʴ ʟʘʧʘʪʝʥʪʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʯʠʩʪʢʠ HT Purity 
ʢʦʤʧʘʥʠʠ çPetro-Canadaè ʪʦʣʴʢʦ ʧʦʜ ʜʨʫʛʠʤ ʥʘʟʚʘʥʠʝʤ. ɿʜʝʩʴ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ 
ʫʞʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,03 ʚʝʩ. %, ʘ ʩʦʜʝʨʞʘʥʠʝ ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʙʦʣʝʝ 
90 ʚʝʩ. %. ʕʪʠ ʤʘʩʣʘ ʯʠʱʝ ʧʦ ʩʦʩʪʘʚʫ, ʯʝʤ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ɻʨʫʧʧʳ I.  
 

ʊɽʍʅʆʃʆɻʀʗ ʉʆʃʔɺɽʅʊʅʆʁ ʆʏʀʉʊʂʀ (ʈɸʉʊɺʆʈʀʊɽʃʗʄʀ) 
 
ʉʥʘʯʘʣʘ ʚ ʭʦʜʝ ʘʪʤʦʩʬʝʨʥʦʡ ʜʠʩʪʠʣʣʷʮʠʠ ʩʳʨʘʷ ʥʝʬʪʴ ʦʯʠʱʘʝʪʩʷ ʦʪ ʣʝʛʢʠʭ 
ʬʨʘʢʮʠʡ. ɼʘʣʝʝ ʦʯʠʱʝʥʥʘʷ ʥʝʬʪʴ ʧʦʜʘʝʪʩʷ ʚ ʢʦʣʦʥʥʫ ʚʘʢʫʫʤʥʦʡ ʜʠʩʪʠʣʣʷʮʠʠ, ʛʜʝ 
ʦʪʙʠʨʘʶʪʩʷ ʤʘʩʣʷʥʳʝ ʬʨʘʢʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʷʟʢʦʩʪʠ. ʀʤʝʥʥʦ ʵʪʠ ʬʨʘʢʮʠʠ ʠ 
ʦʯʠʱʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʚ ʢʦʣʦʥʥʝ ʩʦʣʴʚʝʥʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ. ɿʜʝʩʴ ʦʥʠ 
ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʩ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʬʫʨʬʫʨʦʣ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʟ 
ʥʠʭ ʫʜʘʣʷʶʪʩʷ ʧʨʠʤʝʨʥʦ 70-85% ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɼʘʣʝʝ ʤʘʩʣʷʥʳʝ 
ʬʨʘʢʮʠʠ ʧʨʦʭʦʜʷʪ ʧʨʦʮʝʩʩ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥʠ ʟʘʤʦʨʘʞʠʚʘʶʪʩʷ 
ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʠʟ ʠʭ ʩʦʩʪʘʚʘ ʫʜʘʣʷʝʪʩʷ ʧʘʨʘʬʠʥ. 
ʕʪʦ ʧʦʚʳʰʘʝʪ ʪʝʢʫʯʝʩʪʴ ʤʘʩʣʘ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʢʦʥʮʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʠʤʝʥʝʥʠʶ ʜʝʧʘʨʘʬʠʥʠʟʠʨʦʚʘʥʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʤʘʩʣʦ ʠʥʦʛʜʘ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʯʠʱʘʝʪʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʮʚʝʪʘ ʠ ʧʨʠʜʘʥʠʷ ʙʦʣʴʰʝʡ 
ʩʪʘʙʠʣʴʥʦʩʪʠ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʪʘʢʦʡ ʦʯʠʩʪʢʠ ï 
ʤʷʛʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ. ʅʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʝʛʦ ʩ ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ HT 
Purity ʢʦʤʧʘʥʠʠ çPetro-Canadaè, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʳʭ 
ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʘʷ ʛʠʜʨʦʦʯʠʩʪʢʘ, ʫʤʝʨʝʥʥʳʝ ʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʝ. ɸʤʝʨʠʢʘʥʩʢʠʡ 
ʥʝʬʪʷʥʦʡ ʠʥʩʪʠʪʫʪ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʧʨʦʜʫʢʪʳ ʩʦʣʴʚʝʥʪʥʦʡ ʦʯʠʩʪʢʠ ʢʘʢ ʙʘʟʦʚʳʝ 
ʤʘʩʣʘ ɻʨʫʧʧʳ I.  
 

 
 

ʊɽʍʅʆʃʆɻʀʗ ɾɽʉʊʂʆɻʆ ɻʀɼʈʆʂʈɽʂʀʅɻɸ ʅʊ ʂʆʄʇɸʅʀʀ 
çPETRO-CANADAè 
 
ɺ ʧʨʦʮʝʩʩʝ ʞʝʩʪʢʦʛʦ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ ʢʦʤʧʘʥʠʠ çPetro-Canadaè ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʠ 
ʧʦʣʷʨʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʫʜʘʣʷʶʪʩʷ ʟʘ ʩʯʝʪ ʨʝʘʢʮʠʠ ʠʩʭʦʜʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ 
ʚʦʜʦʨʦʜʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʜʘʚʣʝʥʠʠ.  
ɺʦ ʚʨʝʤʷ ʵʪʦʡ ʦʯʠʩʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʨʷʜ ʨʝʘʢʮʠʡ, ʦʩʥʦʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ:  
 

 ʋʜʘʣʝʥʠʝ ʧʦʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʩʝʨʫ, ʘʟʦʪ ʠ ʢʠʩʣʦʨʦʜ 

 ʇʨʝʚʨʘʱʝʥʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʘʩʳʱʝʥʥʳʝ ʮʠʢʣʠʯʥʳʝ 
ʫʛʣʝʚʦʜʦʨʦʜʳ 

 ɼʨʦʙʣʝʥʠʝ ʪʷʞʝʣʳʭ ʧʦʣʠʮʠʢʣʦʧʘʨʘʬʠʥʦʚ ʥʘ ʙʦʣʝʝ ʣʝʛʢʠʝ ʥʘʩʳʱʝʥʥʳʝ 
ʫʛʣʝʚʦʜʦʨʦʜʳ 
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ʊʘʢʠʝ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 400Áʉ, ʜʘʚʣʝʥʠʠ ʧʨʠʤʝʨʥʦ 3000 
ʧʩʠ (20 680 ʢʇʘ) ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʇʦʣʫʯʘʝʤʳʝ ʤʦʣʝʢʫʣʳ 
ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʦʥʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ 
ʜʣʷ ʙʘʟʦʚʳʭ ʤʘʩʝʣ. ʇʦʣʫʯʘʝʤʳʝ ʧʨʦʜʫʢʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ɸʤʝʨʠʢʘʥʩʢʠʤ 
ʥʝʬʪʷʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʢʘʢ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ɻʨʫʧʧʳ II. 
 
ɾʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ʢʦʤʧʘʥʠʠ çPetro-Canadaè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ɺ 
ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʠʟ ʩʦʩʪʘʚʘ ʫʜʘʣʷʶʪʩʷ ʚʩʝ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʧʦʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʘ 
ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʥʘʩʳʱʝʥʥʳʝ. ʇʦʩʣʝ ʩʝʧʘʨʘʮʠʠ 
ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʨʦʢ ʚʷʟʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʘʢʫʫʤʥʦʡ ʜʠʩʪʠʣʣʷʮʠʠ, ʧʘʨʘʬʠʥʠʩʪʳʝ 
ʤʘʩʣʘ ʧʨʦʭʦʜʷʪ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʶ ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɼʘʣʝʝ ʜʣʷ 
ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʘʩʣʷʥʳʝ ʬʨʘʢʮʠʠ 
ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʚʪʦʨʫʶ ʫʩʪʘʥʦʚʢʫ ʛʠʜʨʦʦʯʠʩʪʢʠ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ. ʕʪʘ 
ʟʘʚʝʨʰʘʶʱʘʷ ʩʪʘʜʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʘʟʦʚʦʛʦ ʤʘʩʣʘ, 
ʫʜʘʣʷʷ ʠʟ ʥʝʛʦ ʦʩʪʘʚʰʠʝʩʷ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʣʷʨʥʳʝ ʤʦʣʝʢʫʣʳ.  
 

 
 

ʊɽʍʅʆʃʆɻʀʗ ɾɽʉʊʂʆɻʆ ɻʀɼʈʆʂʈɽʂʀʅɻɸ/ 
ɻʀɼʈʆʀɿʆʄɽʈʀɿɸʎʀʀ HT ʂʆʄʇɸʅʀʀ çPETRO-CANADAè. 
 
ɺ 1996 ʛ. ʢʦʤʧʘʥʠʷ çPetro-Canadaè ʟʘʚʝʨʰʠʣʘ ʤʦʥʪʘʞ ʥʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʳʭ ʤʘʩʝʣ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʟʘʧʫʱʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʞʝ 
ʩʫʱʝʩʪʚʫʶʱʠʤ ʟʘʚʦʜʦʤ. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʞʝʩʪʢʦʛʦ 
ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ, ʥʦ ʚ ʥʝʡ ʟʘʤʝʥʷʝʪʩʷ ʵʪʘʧ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ ʧʨʠ ʥʠʟʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘ ʙʦʣʝʝ ʥʦʚʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʨʝʚʨʘʱʝʥʠʷ ʧʘʨʘʬʠʥʦʚ é 
ɻʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠʷ. 
 
ɺ ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʜʣʷ 
ʩʝʣʝʢʪʠʚʥʦʡ ʠʟʦʤʝʨʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚ (ʩʤʝʩʴ N-ʧʘʨʘʬʠʥʦʚ) ʚ ʠʟʦʧʘʨʘʬʠʥʠʩʪʳʝ 
ʤʘʩʣʷʥʳʝ ʬʨʘʢʮʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ ʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 
ʟʘʩʪʳʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ 
ʚʷʟʢʦʩʪʠ ʠ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʝʤ ʪʝ, ʢʦʪʦʨʳʝ ʦʯʠʱʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ 
ʧʨʝʜʳʜʫʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. ɼʘʥʥʳʡ ʪʠʧ ʦʯʠʩʪʢʠ ʧʦʟʚʦʣʷʝʪ 
ʧʦʣʫʯʘʪʴ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʩ ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ 130 ʚʩʝʛʦ ʟʘ ʦʜʠʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 
ʮʠʢʣ, ʥʦ ʦʙʳʯʥʦ ʥʘ ʪʘʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʩ ʧʦʚʳʰʝʥʥʳʤ 
ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ ʦʪ 95 ʜʦ 105 (ɻʨʫʧʧʘ II) ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʙʘʟʦʚʳʝ ʞʠʜʢʦʩʪʠ ʩ 
ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ 115-130 (ɻʨʫʧʧʳ II+ ʠ III). ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʡ 
ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʪʦ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ 
ʪʝʤʧʝʨʘʪʫʨʦʡ ʟʘʩʪʳʚʘʥʠʷ ï ʥʠʞʝ -25Áʉ 
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ʂʦʤʧʘʥʠʷ çPetro-Canadaè ʩʦʯʝʪʘʝʪ ʛʠʜʨʦʠʟʦʤʝʨʠʟʘʮʠʦʥʥʫʶ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʶ ʩ 
ʞʝʩʪʢʠʤ ʛʠʜʨʦʢʨʝʢʠʥʛʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʰʠ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ 
ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʘʢ:  
 

 ʆʯʝʥʴ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʚʷʟʢʦʩʪʠ (100-130)  

 ʇʦʥʠʞʝʥʥʘʷ ʣʝʪʫʯʝʩʪʴ  

 ʅʘʠʣʫʯʰʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ 

 ʇʦʚʳʰʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

 ʆʪʣʠʯʥʘʷ ʪʝʢʫʯʝʩʪʴ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ  

 ʅʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ 
 
ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʜʘʶʪ ʤʘʩʣʘʤ ʩʚʦʡʩʪʚʘ, ʩʭʦʞʠʝ ʩ ʪʝʤʠ, ʢʦʪʦʨʳʤʠ 
ʦʙʣʘʜʘʶʪ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʣʴʬʘʦʣʝʬʠʥʦʚ (ʇɸʆ) ï 
ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ.  
 

 
 

ʉʈɸɺʅɽʅʀɽ ʇʈʆɼʋʂʊʆɺ, ʇʆʃʋʏɽʅʅʓʍ ɺ ʍʆɼɽ ʉʆʃʔɺɽʅʊʅʆʁ 
ʆʏʀʉʊʂʀ ʀ ʇʆ ɿɸʇɸʊɽʅʊʆɺɸʅʅʆʁ ʊɽʍʅʆʃʆɻʀʀ HT PURITY 
 

 ɹɸɿʆɺʓɽ ʄɸʉʃɸ  
 
ɹʘʟʦʚʳʝ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʞʝʩʪʢʦʛʦ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ Purity, ʟʥʘʯʠʪʝʣʴʥʦ 
ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʥʝʢʦʪʦʨʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪ ʦʯʠʱʝʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ. 
ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʪʘʢʠʭ ʦʪʣʠʯʠʡ ʚ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʦʪ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ (ʠʭ 
ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʘʰʠʭ ʤʘʩʣʘʭ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʅʊ Purity, ʤʝʥʝʝ 0,5%). 
ɹʘʟʦʚʳʝ ʤʘʩʣʘ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʞʝʩʪʢʦʤʫ ʛʠʜʨʦʢʨʝʢʠʥʛʫ ʅʊ, ʥʘʟʳʚʘʶʪʩʷ çʯʠʩʪʳʤʠ 
ʥʘ 99,9%è. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʩʦʜʝʨʞʘʥʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʤʘʩʣʘʭ, 
ʦʯʠʱʝʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10-30%, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʙʘʟʦʚʳʝ 
ʤʘʩʣʘ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ.  
 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ  ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ 
ʎɺɽʊ  ɾʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ʅʊ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʧʨʦʟʨʘʯʥʳʝ ʠ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʮʚʝʪʥʳʝ ʙʘʟʦʚʳʝ ʤʘʩʣʘ 
ʀʅɼɽʂʉ ɺʗɿʂʆʉʊʀ ɾʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʘʟʦʚʳʝ 

ʤʘʩʣʘ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ, ʧʦʵʪʦʤʫ 
ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʥʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 
ʪʝʨʷʶʪ ʚʷʟʢʦʩʪʴ, ʯʝʤ ʦʯʠʱʝʥʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ 
ʤʘʩʣʘ 

ʉʊɸɹʀʃʔʅʆʉʊʔ ʂ ʄʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʞʝʩʪʢʦʛʦ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ, 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ  ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ 
ʆʂʀʉʃɽʅʀʖ ʦʯʝʥʴ ʭʦʨʦʰʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʧʦʵʪʦʤʫ 

ʠʤʝʶʪ ʦʪʣʠʯʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ ʠ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʛʦʪʦʚʳʤ 
ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ 

ʊɽʇʃʆɺɸʗ  
ʋʉʊʆʁʏʀɺʆʉʊʔ 

ɾʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ʅʊ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 
ʙʘʟʦʚʳʝ ʤʘʩʣʘ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ 
ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʯʝʤ ʫ ʦʯʠʱʝʥʥʳʭ 
ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʙʘʟʦʚʳʭ ʤʘʩʝʣ 

ʋɻʃɽʈʆɼʅʓɽ  
ʆʊʃʆɾɽʅʀʗ 

ʄʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʞʝʩʪʢʦʛʦ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ, 
ʦʙʨʘʟʫʶʪ ʤʝʥʴʰʠʡ ʫʛʣʝʨʦʜʥʳʡ ʦʩʘʜʦʢ, ʯʝʤ ʦʯʠʱʝʥʥʳʝ 
ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ 

ʕʄʋʃʔɻʀʈʋɽʄʆʉʊʔ ʄʘʩʣʘ, ʧʨʦʰʝʜʰʠʝ ʞʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ, ʣʫʯʰʝ 
ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʚʦʜʳ, ʯʝʤ ʦʯʠʱʝʥʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ 

ʇʆʅʀɾɽʅʅɸʗ  
ʊʆʂʉʀʏʅʆʉʊʔ  

ɾʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ʅʊ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ 
ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʝ ʙʘʟʦʚʳʝ ʤʘʩʣʘ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʧʦʯʪʠ ʥʝ 
ʦʩʪʘʝʪʩʷ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ. ɹʝʣʳʝ ʤʘʩʣʘ ʢʦʤʧʘʥʠʠ 
çPetro-Canadaè ʥʘʩʪʦʣʴʢʦ ʯʠʩʪʳʝ, ʯʪʦ ʤʦʛʫʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʦʩʤʝʪʠʢʝ ʠ ʬʘʨʤʘʮʝʚʪʠʢʝ  

ɹʀʆʈɸɿʃɸɻɸɽʄʆʉʊʔ  ʄʘʩʣʘ, ʦʯʠʱʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʞʝʩʪʢʦʛʦ 
ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ, ʙʳʩʪʨʝʝ ʨʘʟʣʘʛʘʶʪʩʷ, ʯʝʤ 
ʦʯʠʱʝʥʥʳʝ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, - 60% ʧʨʦʪʠʚ 30% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ ʉɽʉ-L33-A-93, 
ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʘʨʢʠ ʚʷʟʢʦʩʪʠ  

 

 ɻʆʊʆɺʓɽ ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ 
 
ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʤʘʩʝʣ, ʧʨʦʰʝʜʰʠʭ 
ʞʝʩʪʢʠʡ ʛʠʜʨʦʢʨʝʢʠʥʛ ʅʊ, ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 
ʣʫʯʰʠʝ ʩʚʦʡʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʯʠʱʝʥʥʳʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʙʘʟʦʚʳʤʠ ʤʘʩʣʘʤʠ: 
 

 ʉʪʘʙʠʣʴʥʦʩʪʴ ʚʷʟʢʦʩʪʠ 

 ʉʪʘʙʠʣʴʥʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ  

 ʊʝʧʣʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

 ʇʦʥʠʞʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
 

 ʉʊɸɹʀʃʔʅʆʉʊʔ ɺʗɿʂʆʉʊʀ  
 
ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ʅʊ, ʤʝʥʴʰʝ 
ʟʘʛʫʩʪʝʚʘʶʪ, ʪʦ ʝʩʪʴ ʠʭ ʚʷʟʢʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʫ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʣʴʚʝʥʪʥʦʡ ʦʯʠʩʪʢʠ. ʕʪʦ 
ʩʚʦʡʩʪʚʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʛʜʝ 
ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ ʩʜʚʠʛ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ 
ʩʦʭʨʘʥʷʪʴ ʧʦʩʪʦʷʥʥʫʶ ʚʷʟʢʦʩʪʴ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʫ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ 
ʪʦʧʣʠʚʥʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʚʠʛʘʪʝʣʝʡ ʠ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  
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 ʉʊɸɹʀʃʔʅʆʉʊʔ ʂ ʆʂʀʉʃɽʅʀʖ 
 
ɻʦʪʦʚʳʝ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʤʘʩʝʣ, ʧʨʦʰʝʜʰʠʭ ʞʝʩʪʢʠʡ 
ʛʠʜʨʦʢʨʝʢʠʥʛ ʅʊ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ, ʯʝʤ 
ʧʨʦʜʫʢʪʳ ʥʘ ʦʩʥʦʚʝ ʦʯʠʱʝʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʤʘʩʝʣ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʣʠʙʦ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 
ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʯʝʤ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʩʦʣʴʚʝʥʪʥʦʡ ʦʯʠʩʪʢʠ. ʋʥʠʢʘʣʴʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʢʦʤʧʘʥʠʠ çPetro-Canadaè, ʚ ʪʦʤ ʯʠʩʣʝ COMPRO XL-S Compressor Fluid, Turboflo 
Fluid ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʧʦʣʥʦʩʪʴʶ ʦʩʥʦʚʘʥ ʠʤʝʥʥʦ ʥʘ ʵʪʦʤ ʚʘʞʥʦʤ ʩʚʦʡʩʪʚʝ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  
 

 ʊɽʈʄʆʉʊʆʁʂʆʉʊʔ 
 
ʉʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 
ʞʝʩʪʢʦʛʦ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ, ʦʙʣʘʜʘʶʪ ʦʪʣʠʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 
ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʕʪʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʩʥʠʞʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʠ 
ʟʘʛʨʷʟʥʝʥʠʝ ʚʥʫʪʨʠ ʩʠʩʪʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʤʘʟʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʦʩʥʦʚʝ 
ʦʯʠʱʝʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʙʘʟʦʚʳʭ ʤʘʩʝʣ. ɸʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ 
çPetro-Canadaè ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ ʚ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʘʭ, ʢʘʢ 
Calflo Heat Transfer Fluid, COMPRO XL-S Compressor Fluid, Automatic Transmission 
Fluid ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ.  
 

 ʇʆʅʀɾɽʅʅʆɽ ɺʆɿɼɽʁʉʊɺʀɽ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ 
 
ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʤʘʩʝʣ 
ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʞʝʩʪʢʦʛʦ ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ, ʧʦʯʪʠ ʥʝ ʩʦʜʝʨʞʘʪ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ, 
ʦʥʠ ʤʝʥʝʝ ʪʦʢʩʠʯʥʳ ʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʙʠʦʨʘʟʣʘʛʘʝʤʦʩʪʴʶ, ʯʝʤ ʧʨʦʜʫʢʪʳ 
ʥʘ ʦʩʥʦʚʝ ʦʯʠʱʝʥʥʳʭ ʚ ʭʦʜʝ ʩʦʣʴʚʝʥʪʥʦʡ ʦʯʠʩʪʢʠ ʙʘʟʦʚʳʭ ʤʘʩʝʣ ʪʦʡ ʞʝ ʚʷʟʢʦʩʪʠ. 
ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʩʘʜʦʢ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʚ 
ʛʦʪʦʚʳʭ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʩʫʱʠ ʪʘʢʠʤ ʧʨʦʜʫʢʪʘʤ, ʢʘʢ 
ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ Petro-Canada Purity FG, Environ MV, Paraflex HT, SEPROÊ 
XL ʠ ʪ.ʜ. 
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ʅɽʇʈɽɺɿʆʁɼɪʅʅɸʗ ɻɸʈɸʅʊʀʗ ʂɸʏɽʉʊɺɸ 
 

ʈɽɻʀʉʊʈɸʎʀʗ ISO 9001 
 
ISO 9000 ï ʵʪʦ ʚʩʝʤʠʨʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 
ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ISO), ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʐʚʝʡʮʘʨʠʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 
ʞʝʩʪʢʠʝ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʜʣʷ ʦʯʝʥʴ ʤʥʦʛʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ.  
 
ISO 9001 ï ʵʪʦ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ 
ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʕʪʦʪ  
ʩʪʘʥʜʘʨʪ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʨʦʛʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ, 
ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʧʦʢʫʧʘʪʝʣʷʤʠ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʘ 
ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʯʝʪʢʠʝ 
ʮʝʣʠ ʠ ʟʘʜʘʯʠ.    
 
ʇʦʜʨʘʟʜʝʣʝʥʠʝ ʥʘʰʝʡ ʢʦʤʧʘʥʠʠ çPetro-Canada Lubricantsè ʩʪʘʣʦ ʧʝʨʚʳʤ 
ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ 
ʧʦ ʩʪʘʥʜʘʨʪʫ ISO 9001. ʇʨʦʮʝʜʫʨʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ ISO 9001 ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ 
ʧʨʦʚʝʨʢʠ ʢʦʤʧʘʥʠʠ ʠ ʝʝ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʳʤ ʠʥʩʧʝʢʪʦʨʦʤ. 
ʏʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʢʦʤʧʘʥʠʠ ʜʝʡʩʪʚʫʝʪ ʩʪʨʦʛʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʠ 
ʚʩʝ ʧʨʦʠʟʚʦʜʠʤʳʝ ʧʨʦʜʫʢʪʳ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʫʱʝʩʪʚʫʶʱʠʤ 
ʩʪʘʥʜʘʨʪʘʤ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʜʝʪʘʣʴʥʳʭ ʠʥʩʧʝʢʮʠʡ. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʩʧʝʢʪʦʨ 
ʧʨʦʜʦʣʞʘʝʪ ʜʚʘ ʨʘʟʘ ʚ ʛʦʜ ʠʥʩʧʝʢʪʠʨʦʚʘʪʴ ʢʦʤʧʘʥʠʶ ʜʣʷ ʧʨʦʚʝʨʢʠ ʪʦʛʦ, 
ʧʨʦʜʦʣʞʘʝʪ ʣʠ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘʤ ʜʝʡʩʪʚʦʚʘʪʴ 
ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ.  
 

ʈɽɻʀʉʊʈɸʎʀʗ ISO/TS 16949  
 
ɺ ʤʘʨʪʝ 1997 ʛ. ʢʦʤʧʘʥʠʷ çPetro-Canadaè ʩʪʘʣʘ ʧʝʨʚʳʤ ʢʘʥʘʜʩʢʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʧʦ ʩʪʘʥʜʘʨʪʫ QS9000. ʎʝʣʴ 
ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʦʨʤ ʠ ʧʨʘʚʠʣ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʘʥʠʷʤʠ çChryslerè, 
çFordè ʠ çGeneral Motorsè, - ʩʦʟʜʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ 
ʢʘʯʝʩʪʚʘ, ʟʘʣʦʞʠʚʰʝʡ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ 
ʢʦʪʦʨʦʛʦ ï ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʳʧʫʩʢʘ ʙʨʘʢʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʱʝʥʠʝ 
ʦʙʲʝʤʘ ʦʪʭʦʜʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʙʦʝʚ ʚ ʩʠʩʪʝʤʝ ʩʥʘʙʞʝʥʠʷ.  
 
ɺ ʦʢʪʷʙʨʝ 2002 ʛ. ʢʦʤʧʘʥʠʷ çPetro-Canada Lubricantsè ʚʳʰʣʘ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ, 
ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʪʘʣʘ ʧʝʨʚʳʤ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦ ISO/TS 16949. ʕʪʦʪ ʥʦʚʳʡ ʚʩʝʤʠʨʥʳʡ ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ 
ʟʘʤʝʥʠʣ QS9000, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʩʪʦʨʦʥʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 
ʢʦʤʧʘʥʠʡ. ʊʘʢʦʡ ʬʘʢʪ ʷʨʢʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʤʧʘʥʠʷ çPetro-Canadaè ʩʧʦʩʦʙʥʘ 
ʥʝʧʨʝʨʳʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ʉʪʘʥʜʘʨʪ 
ISO/TS 16949 ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʚʤʝʩʪʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʮʝʣʝʚʦʡ ʛʨʫʧʧʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (IATF) ʠ ʩʦʜʝʨʞʠʪ ʥʝ ʪʦʣʴʢʦ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ISO 9001, ʥʦ ʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ.  
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ISO 14001 
 
 
ISO 14001 ï ʚʩʝʤʠʨʥʦ ʧʨʠʟʥʘʥʥʘʷ ʩʠʩʪʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʆʥʘ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʷʚʣʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʚʳʩʪʨʘʠʚʘʥʠʶ ʩʠʩʪʝʤʳ 
ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʶ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ. ISO 14001 
ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʩʪʘʥʜʘʨʪʦʚ ISO ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 
ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
 
ʉʪʘʥʜʘʨʪ 14001 ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ISO/TS 16949 ʠ ISO 9001. ɽʩʣʠ 
ʧʦʩʣʝʜʥʠʝ ʩʦʜʝʨʞʘʪ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʫʩʣʫʛ, ʪʦ ISO 14001 
ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʘʱʠʪʝ ʣʶʜʝʡ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʥ ʜʠʢʪʫʝʪ ʙʦʣʝʝ ʞʸʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʯʝʤ ʪʝ, 
ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʦʙʱʠʤʠ 
ʧʦʪʝʨʷʤʠ ʢʦʤʧʘʥʠʠ "Petro-Canada".  
 
ɺ ʩʚʷʟʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʠʟʥʘʥʠʝʤ ʩʪʘʥʜʘʨʪʘ ISO 14001 ʠ ʝʛʦ ʰʠʨʦʢʠʤ 
ʧʨʠʤʝʥʝʥʠʝʤ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʢʦʤʧʘʥʠʷ "Petro-Canada Lubricants" ʚʟʷʣʘ ʝʛʦ ʟʘ 
ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʚʦʝʡ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ 
ʧʨʠʥʮʠʧʳ ISO 14001 ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢʦʤʧʘʥʠʡ 
"Petro-Canada" ʢ ʫʧʨʘʚʣʝʥʠʶ ʦʙʱʠʤʠ ʧʦʪʝʨʷʤʠ.  
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ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ɸɺʊʆʄʆɹʀʃɽʁ, 
ʂʆʄʄɽʈʏɽʉʂʆʁ ʀ ʉʊʈʆʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ 

 
ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ï ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʧʦʪʨʝʙʠʪʝʣʴ ʥʘ ʨʳʥʢʝ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʧʦʩʪʦʷʥʥʦʤ ʪʝʩʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʣʠʜʠʨʫʶʱʠʤʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, ʩ ʢʦʤʧʘʥʠʝʡ çPetro-Canadaè. 
ɺʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʪʝʧʝʨʴ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʦʣʴʢʦ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʸʞʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ.  
 
ʂʦʤʧʘʥʠʷ çPetro-Canadaè ʩʪʨʝʤʠʪʩʷ ʩʦʭʨʘʥʠʪʴ ʣʠʜʝʨʩʢʠʝ ʧʦʟʠʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʚʦʜʠʪ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʩʦʚʝʨʰʝʥʩʪʚʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʜʫʢʪʳ ʠ ʠʟʦʙʨʝʪʘʷ 
ʥʦʚʳʝ. ʉʧʝʮʠʘʣʠʩʪʳ ʥʘʰʝʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦʩʪʦʷʥʥʦ 
ʧʨʦʚʦʜʷʪ ʠʩʧʳʪʘʥʠʷ, ʢʘʢ ʥʘ ʩʪʝʥʜʘʭ, ʪʘʢ ʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʤ 
ʪʨʘʥʩʧʦʨʪʝ. ʂʦʤʧʘʥʠʷ çPetro-Canadaè ʨʘʙʦʪʘʝʪ ʚ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʚʩʝʤʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʣʝʛʢʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʜʚʠʛʘʪʝʣʝʡ ʠ ʜʨʫʛʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʰʠʤʠ ʟʘʢʘʟʯʠʢʘʤʠ. ʅʘʰʘ ʮʝʣʴ ï ʧʦʩʪʦʷʥʥʦ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʳʥʢʘ.  
 

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓɽ ʉɺʆʁʉʊɺɸ ʄʆʊʆʈʅʓʍ ʄɸʉɽʃ 
 
ʀʥʞʝʥʝʨʳ ʠ ʭʠʤʠʢʠ ʪʱʘʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ, 
ʧʨʠʜʘʚʘʷ ʠʤ ʨʷʜ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚ, ʦʪ ʢʦʪʦʨʳʭ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ɺʦʪ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ:  
 

 ʆʙʣʝʛʯʝʥʠʝ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ 

 ʆʙʝʩʧʝʯʝʥʠʝ ʩʤʘʟʢʠ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʟʥʦʩʘ  

 ʉʥʠʞʝʥʠʝ ʪʨʝʥʠʷ  

 ɿʘʱʠʪʘ ʦʪ ʨʞʘʚʣʝʥʠʷ ʠ ʢʦʨʨʦʟʠʠ 

 ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

 ʉʥʠʞʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ 

 ɿʘʱʠʪʘ ʦʪ ʩʘʞʠ 

 ʆʭʣʘʞʜʝʥʠʝ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ 

 ʇʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ 

 ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʤʘʩʣʘ 
 

 ʆʙʣʝʛʯʝʥʠʝ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ 
 
ɿʘʧʫʩʢ ʜʚʠʛʘʪʝʣʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʦʩʪʦʷʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, 
ʟʘʞʠʛʘʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ, ʥʦ ʪʘʢʞʝ ʦʪ ʪʝʢʫʯʝʩʪʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ. ɽʩʣʠ ʤʘʩʣʦ 
ʩʪʘʥʦʚʠʪʩʷ ʩʣʠʰʢʦʤ ʚʷʟʢʠʤ, ʣʠʙʦ ʟʘʛʫʩʪʝʚʘʝʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘʧʫʩʢʘ, 
ʧʦʚʳʰʘʝʪʩʷ ʧʦʛʨʘʥʠʯʥʦʝ ʪʨʝʥʠʝ ʥʘ ʚʨʘʱʘʶʱʠʭʩʷ ʫʟʣʘʭ, ʠ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʥʝ 
ʤʦʞʝʪ ʧʨʦʚʦʨʘʯʠʚʘʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘʧʫʩʢ ʠ 
ʥʘʜʣʝʞʘʱʫʶ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ.  
ʊʘʢ ʢʘʢ ʚʷʟʢʦʩʪʴ ʚʩʝʭ ʤʘʩʝʣ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦ ʟʠʤʥʠʝ 
ʤʘʨʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʞʠʜʢʠʤʠ ʠ ʧʦʜʚʠʞʥʳʤʠ, ʯʪʦʙʳ ʟʘʧʫʩʢ ʜʚʠʛʘʪʝʣʷ 
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ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʢʦʨʦʩʪʷʭ ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 
ʤʘʢʩʠʤʘʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʤʘʩʣʦ ʜʦʣʞʥʦ 
ʙʳʩʪʨʦ ʧʝʨʝʪʝʢʘʪʴ ʢ ʧʦʜʰʠʧʥʠʢʘʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʠʭ ʠʟʥʦʩ. ʆʜʥʘʢʦ ʚ ʪʦ ʞʝ 
ʚʨʝʤʷ ʦʥʦ ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʛʫʩʪʳʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʫʶ 
ʟʘʱʠʪʫ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʜʚʠʛʘʪʝʣʝ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 
ʩʪʘʥʜʘʨʪʥʦʡ.  
 
ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʷʟʢʦʩʪʴ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʚʦʨʘʯʠʚʘʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ɺʷʟʢʦʩʪʴ ï ʵʪʦ ʩʚʦʡʩʪʚʦ ʤʘʩʣʘ 
ʦʢʘʟʳʚʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʯʝʥʠʶ. ʊʘʢʦʝ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʠʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʳʜʘʚʣʠʚʘʥʠʝ ʤʘʩʣʘ ʧʨʠ ʟʘʞʘʪʠʠ ʝʛʦ ʤʝʞʜʫ ʜʚʫʤʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, 
ʢʦʪʦʨʳʝ ʜʚʠʛʘʶʪʩʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, ʣʠʙʦ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ 
ʜʚʠʞʝʥʠʶ ʠʣʠ ʪʝʯʝʥʠʶ ï ʵʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʩʣʘ. ʊʘʢ 
ʢʘʢ ʦʪ ʪʘʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ  ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʧʨʦʚʦʨʘʯʠʚʘʥʠʝ 
ʢʦʣʝʥʚʘʣʘ, ʪʦ ʦʥʦ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʪʘʨʪʝʨ ʧʨʠ 
ʟʘʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦ ʤʘʩʣʦ, ʯʴʠ 
ʚʷʟʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʚʦʨʘʯʠʚʘʥʠʝ 
ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʭʦʨʦʰʫʶ ʮʠʨʢʫʣʷʮʠʶ ʤʘʩʣʘ ʚ ʩʠʩʪʝʤʝ ʠ ʟʘʱʠʪʫ ʧʨʠ ʚʳʩʦʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ.  
 
ʉʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʚʷʟʢʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʠʣʴʥʦ ʨʘʟʥʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʠʧʘ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ ʦʮʝʥʢʠ ʪʦʛʦ, ʢʘʢ 
ʠʟʤʝʥʷʝʪʩʷ ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ ʧʨʠ ʧʝʨʝʧʘʜʘʭ ʪʝʤʧʝʨʘʪʫʨʳ. ʊʘʢʦʡ ʩʪʘʥʜʘʨʪ ʚʚʝʣ 
ʧʦʢʘʟʘʪʝʣʴ, ʥʘʟʳʚʘʝʤʳʡ ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ (V.I.). ɺʷʟʢʦʩʪʴ ʤʘʩʣʘ ʩ ʚʳʩʦʢʠʤ 
ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ ʤʝʥʴʰʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʦʯʠʩʪʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 
ʧʨʠʩʘʜʢʘʤ ʥʘ ʨʳʥʢʝ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʩ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ 
ʚʷʟʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʞʠʜʢʠʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʚʦʨʘʯʠʚʘʥʠʝ ʧʨʠ 
ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʛʫʩʪʳʝ, ʯʪʦʙʳ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  
 
ʊʘʢʠʝ ʤʘʩʣʘ ʩ ʚʳʩʦʢʠʤ ʠʥʜʝʢʩʦʤ ʚʷʟʢʦʩʪʠ ʠʤʝʥʫʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ. ʏʘʩʪʦ ʦʥʠ 
ʪʘʢʞʝ ʥʘʟʳʚʘʶʪʩʷ ʚʩʝʩʝʟʦʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʟʠʤʦʡ, ʪʘʢ ʠ 
ʣʝʪʦʤ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪ ʠ ʚʩʝʩʝʟʦʥʥʳʝ 
(ʫʥʠʚʝʨʩʘʣʴʥʳʝ), ʠ ʩʝʟʦʥʥʳʝ ʤʘʩʣʘ.  
 

 ʉʤʘʟʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʠʟʥʦʩʘ 
 
ʇʨʠ ʟʘʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ ʤʘʩʣʦ ʜʦʣʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʧʦ ʩʠʩʪʝʤʝ 
ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʤʘʟʢʫ ʚʩʝʭ ʜʚʠʛʘʶʱʠʭʩʷ ʜʝʪʘʣʝʡ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʩʫʭʦʝ 
ʪʨʝʥʠʝè), ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʠʟʥʦʩʫ, ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʥʠʭ ʨʠʩʦʢ ʠ ʟʘʜʠʨʘ, ʘ ʪʘʢʞʝ 
ʩʭʚʘʪʳʚʘʥʠʝ ʤʝʪʘʣʣʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʝʥʠʷ. ʄʘʩʣʷʥʘʷ ʧʣʝʥʢʘ ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ 
ʠ ʩʪʝʥʢʘʭ ʮʠʣʠʥʜʨʦʚ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʜʚʠʞʝʥʠʶ ʜʝʪʘʣʝʡ, ʜʘʚʣʝʥʠʶ ʚ 
ʩʠʩʪʝʤʝ ʠ ʧʦʜʘʯʝ ʤʘʩʣʘ. ɽʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ, ʜʣʷ ʯʝʛʦ ʚ 
ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʪʦʢ ʤʘʩʣʘ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʝʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʩʝʤ ʫʟʣʘʤ ʜʚʠʛʘʪʝʣʷ.  
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ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ, ʯʪʦʙʳ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʳʩʪʨʦʝ ʧʨʦʚʦʨʘʯʠʚʘʥʠʝ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ʟʘʧʫʩʢ ʜʚʠʛʘʪʝʣʷ, ʠ 
ʚʳʩʦʢʦʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʧʨʠ ʧʠʢʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  
ʂʘʢ ʪʦʣʴʢʦ ʧʦʪʦʢ ʤʘʩʣʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʚʨʘʱʘʶʱʝʡʩʷ ʯʘʩʪʠ, ʤʘʩʣʦ ʜʦʣʞʥʦ 
ʩʤʘʟʘʪʴ ʠ ʟʘʱʠʪʠʪʴ ʦʪ ʠʟʥʦʩʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ. ʊʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ 
ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʥʘʟʳʚʘʶʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʤʘʟʢʦʡ ʧʦʣʥʦʡ ʞʠʜʢʦʡ ʧʣʝʥʢʦʡ 
ʠʣʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʤʘʟʢʦʡ.  
 
ʇʨʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʤʘʟʢʝ ʜʚʠʛʘʶʱʠʝʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʝʥʳ ʥʝʧʨʝʨʳʚʥʦʡ 
ʤʘʩʣʷʥʦʡ ʧʣʝʥʢʦʡ. ɻʣʘʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʩʣʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢʦʡ ʩʤʘʟʢʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʷʟʢʦʩʪʴ ʧʨʠ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʊʘʢ ʢʘʢ 
ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʤʘʟʢʝ ʥʝ ʩʦʧʨʠʢʘʩʘʶʪʩʷ, 
ʧʦʵʪʦʤʫ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʙʫʜʝʪ ʧʦʮʘʨʘʧʘʥʳ ʯʘʩʪʠʯʢʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 
ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ, ʯʝʤ ʤʘʩʣʷʥʘʷ ʧʣʝʥʢʘ, ʠʭ ʠʟʥʦʩ ʥʝʟʥʘʯʠʪʝʣʝʥ. ʊʘʢʦʡ ʚʠʜ 
ʩʤʘʟʢʠ ʦʙʳʯʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʰʠʧʥʠʢʦʚ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʘ ʪʘʢʞʝ ʰʘʪʫʥʦʚ, 
ʨʘʩʧʨʝʜʚʘʣʦʚ ʠ ʧʦʨʰʥʝʚʳʭ ʰʪʠʬʪʦʚ.  
 
ɺ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʤʘʟʢʫ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʧʦʵʪʦʤʫ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ 
ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʛʦʨʷʯʠʭ ʫʯʘʩʪʢʘʭ ʩʢʦʣʴʟʷʱʠʭ ʜʝʪʘʣʝʡ. 
ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʥʘʟʳʚʘʶʪ ʵʪʦ ʧʦʛʨʘʥʠʯʥʦʡ ʩʤʘʟʢʦʡ. ɺ 
ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʛʨʫʟʢʘ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʘʩʣʷʥʦʡ ʧʣʝʥʢʠ, 
ʢʦʪʦʨʘʷ ʨʘʟʨʳʚʘʝʪʩʷ ʠ ʚʳʟʳʚʘʝʪ çʩʫʭʦʝ ʪʨʝʥʠʝè. ʂʦʛʜʘ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʪʨʝʥʠʝ, 
ʚʦʟʥʠʢʘʶʱʝʝ ʤʝʞʜʫ ʜʝʪʘʣʷʤʠ, ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʨʘʟʦʛʨʝʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʜʥʘ ʠʣʠ ʦʙʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ 
ʧʣʘʚʠʪʴʩʷ ʠ ʩʧʘʠʚʘʪʴʩʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʟʘʱʠʱʝʥʘ 
ʧʨʠʩʘʜʢʘʤʠ, ʪʦ ʣʠʙʦ ʜʝʪʘʣʴ ʟʘʢʣʠʥʠʚʘʝʪ, ʣʠʙʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʣʦʡ ʦʪʨʳʚʘʶʪʩʷ ʜʨʫʛ 
ʦʪ ʜʨʫʛʘ, ʠ ʦʙʨʘʟʫʝʪʩʷ ʟʘʜʠʨ. 
 
ʋʩʣʦʚʠʷ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʛʨʘʥʠʯʥʦʡ ʩʤʘʟʢʠ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠ ʟʘʧʫʩʢʝ ʠ 
ʦʯʝʥʴ ʯʘʩʪʦ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʥʦʚʦʛʦ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʊʘʢʞʝ 
ʩʤʘʟʢʘ ʙʳʚʘʝʪ ʧʦʛʨʘʥʠʯʥʦʡ ʥʘ ʚʝʨʭʥʝʤ ʧʦʨʰʥʝʚʦʤ ʢʦʣʴʮʝ, ʛʜʝ ʧʨʠʪʦʢ ʤʦʪʦʨʥʦʛʦ 
ʤʘʩʣʘ ʦʛʨʘʥʠʯʝʥ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʩʦʢʘʷ, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʦʝ ʜʚʠʞʝʥʠʝ 
ʧʦʨʰʥʷ.  
 

 ʉʥʠʞʝʥʠʝ ʪʨʝʥʠʷ 
 
ʇʨʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʤʘʟʢʝ ʧʣʦʪʥʘʷ ʤʘʩʣʷʥʘʷ ʧʣʝʥʢʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʜʫ ʜʚʠʛʘʶʱʠʤʠʩʷ 
ʫʟʣʘʤʠ ʜʚʠʛʘʪʝʣʷ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ ʜʚʠʞʝʥʠʝ, ʩʤʘʟʘʥʥʳʤ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ ʜʝʪʘʣʷʤ ʥʝʦʙʭʦʜʠʤʘ ʩʠʣʘ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʞʠʜʢʦʩʪʥʦʝ ʪʨʝʥʠʝ ʤʘʩʣʘ. ɺ 
ʵʪʦʡ ʩʚʷʟʠ ʝʛʦ ʚʷʟʢʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, ʯʪʦʙʳ ʤʘʩʣʷʥʘʷ ʧʣʝʥʢʘ 
ʥʝ ʧʦʨʚʘʣʘʩʴ, ʥʦ ʚʩʝ ʞʝ ʤʘʩʣʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʠʰʢʦʤ ʛʫʩʪʳʤ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʵʪʦʛʦ 
ʧʦʚʳʰʘʝʪ ʩʠʣʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ.  
 
ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʫʝʤʳʡ ʜʠʘʧʘʟʦʥ ʚʷʟʢʦʩʪʠ 
ʤʘʩʝʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʞʠʜʘʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ʕʪʦ 
ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʚʷʟʢʦʩʪʴ ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦʡ, ʠ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ 
ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʇʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʤʘʩʣʘ ʚʷʟʢʦʩʪʴ ʤʝʥʷʝʪʩʷ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʥʝʛʦ ʩʘʞʠ, ʛʨʷʟʠ, ʦʢʠʩʣʦʚ ʠʣʠ ʥʘʛʘʨʘ ʦʥʘ ʧʦʚʳʰʘʝʪʩʷ, 
ʘ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʞʠʜʢʦʩʪʷʤʠ ï ʩʥʠʞʘʝʪʩʷ. ʃʶʙʦʝ ʠʟ ʵʪʠʭ ʜʚʫʭ 



 
   
 ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ɸɺʊʆʄʆɹʀʃɽʁ,  
 ʂʆʄʄɽʈʏɽʉʂʆʁ ʀ ʉʊʈʆʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ 
  
 
  

 
 

32 

 

 

 

 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

ʠʟʤʝʥʝʥʠʡ ʚʷʟʢʦʩʪʠ ʚʨʝʜʥʦ ʜʣʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ʀʟ-ʟʘ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ 
ʟʘ ʪʝʤ, ʯʪʦʙʳ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʤʘʩʣʘ ʦʩʪʘʚʘʣʩʷ ʤʠʥʠʤʘʣʴʥʳʤ. ʅʘʠʣʫʯʰʠʡ 
ʩʧʦʩʦʙ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʛʦ ï ʵʪʦ ʤʝʥʷʪʴ ʤʘʩʣʦ ʠ ʤʘʩʣʷʥʳʝ ʬʠʣʴʪʨʳ ʯʝʨʝʟ 
ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. 
 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ ʪʨʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʜʝʣʴʥʦʛʦ 
ʜʘʚʣʝʥʠʷ ʠ ʧʨʠ ʧʦʛʨʘʥʠʯʥʦʡ ʩʤʘʟʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʙʦʣʝʝ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʤʘʩʣʘ, 
ʯʝʤ ʝʛʦ ʚʷʟʢʦʩʪʴ, ʩʪʘʥʦʚʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧ ʜʦʙʘʚʣʝʥʥʳʭ ʚ ʥʝʛʦ ʭʠʤʠʯʝʩʢʠʭ 
ʧʨʠʩʘʜʦʢ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʩʤʘʟʢʫ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ, ʦʯʝʥʴ 
ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʧʨʦʧʦʨʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʠʩʘʜʦʢ ʚ ʤʦʪʦʨʥʳʭ ʤʘʩʣʘʭ. 
ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ 
ʧʨʠʩʘʜʦʢ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʜʣʠʪʝʣʴʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʧʨʠʜʘʚʘʷ 
ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʠʩʧʳʪʘʥʠʷʤ ʥʘ ʥʘʩʪʦʷʱʠʭ ʜʚʠʛʘʪʝʣʷʭ, ʢʘʢ ʥʘ ʩʪʝʥʜʘʭ, ʪʘʢ ʠ ʚ 
ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ.  
 

 ɿʘʱʠʪʘ ʦʪ ʢʦʨʨʦʟʠʠ ʠ ʨʞʘʚʣʝʥʠʷ 
 
ɺ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʨʝʥʠʝ ʪʦʧʣʠʚʘ ʦʙʨʘʟʫʝʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʚʦʜʫ. ʀʟ-ʟʘ 
ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʠʯʠʥ ʪʦʧʣʠʚʦ ʚ ʙʝʥʟʠʥʦʚʳʭ ʠʣʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩʞʠʛʘʝʪʩʷ ʥʝ 
ʧʦʣʥʦʩʪʴʶ. ʏʘʩʪʴ ʪʘʢʦʛʦ ʥʝʩʛʦʨʝʚʰʝʛʦ ʪʦʧʣʠʚʘ ʧʨʦʭʦʜʠʪ ʨʷʜ ʩʣʦʞʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʩʛʦʨʘʥʠʷ ʠ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʫʝʪ ʩʘʞʫ ʠʣʠ 
ʫʛʣʝʨʦʜ. ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʠʮʳ ʩʘʞʠ ʠ ʯʘʩʪʠʯʥʦ ʩʛʦʨʝʚʰʝʛʦ ʪʦʧʣʠʚʘ ʚʳʙʨʘʩʳʚʘʶʪʩʷ 
ʩ ʚʳʭʣʦʧʦʤ ʚ ʚʠʜʝ ʯʝʨʥʦʛʦ ʜʳʤʘ ʠʣʠ ʛʘʟʘ ʩ ʟʘʧʘʭʦʤ ʩʝʨʦʚʦʜʦʨʦʜʘ, ʦʩʦʙʝʥʥʦ ʚ ʪʦʤ 
ʩʣʫʯʘʝ ʚ ʜʚʠʛʘʪʝʣʝ ʦʙʨʘʟʫʝʪʩʷ ʠʟʣʠʰʥʝ ʦʙʦʛʘʱʝʥʥʘʷ ʩʤʝʩʴ ʪʦʧʣʠʚʘ ʩ ʚʦʟʜʫʭʦʤ, 
ʣʠʙʦ ʚʦʟʥʠʢʘʝʪ ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ ʮʠʣʠʥʜʨʦʚ. ʏʘʩʪʠʮʳ ʩʘʞʠ ʠ ʥʝʩʛʦʨʝʚʰʝʛʦ 
ʪʦʧʣʠʚʘ, ʧʨʦʭʦʜʷʱʠʝ ʤʠʤʦ ʢʦʣʝʮ ʠ ʚ ʢʘʨʪʝʨ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʥʘʛʘʨ ʠ ʣʘʢ ʥʘ 
ʦʩʥʦʚʥʳʭ ʫʟʣʘʭ ʜʚʠʛʘʪʝʣʷ. ʆʪʣʦʞʝʥʠʷ ʥʘʛʘʨʘ ʤʝʰʘʶʪ ʪʝʯʝʥʠʶ ʤʘʩʣʘ, ʯʪʦ 
ʫʤʝʥʴʰʘʝʪ ʝʛʦ ʪʦʢ. ʃʘʢ ʟʘʙʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʚʝʨʩʪʠʷ, ʩʥʠʞʘʷ ʪʝʤ ʩʘʤʳʤ 
ʮʠʨʢʫʣʷʮʠʶ ʤʘʩʣʘ ʠ ʚʳʟʳʚʘʷ ʟʘʝʜʘʥʠʝ ʠ ʩʙʦʠ ʚ ʨʘʙʦʪʝ ʚʘʞʥʝʡʰʠʭ ʫʟʣʦʚ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʠ ʜʚʠʛʘʪʝʣʷ ʙʳʩʪʨʦ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ.  
 
ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʡ ʤʦʞʝʪ ʧʦʥʠʞʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʩʣʘ. ʇʨʠ ʩʞʠʛʘʥʠʠ ʢʘʞʜʦʛʦ 
ʛʘʣʣʦʥʘ ʪʦʧʣʠʚʘ, ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʛʘʣʣʦʥʘ ʚʦʜʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 
ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʡ ʚʦʜʳ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʘʨʘ ʠ ʚʳʚʦʜʠʪʩʷ ʯʝʨʝʟ 
ʚʳʭʣʦʧʥʫʶ ʩʠʩʪʝʤʫ, ʥʝʤʥʦʛʦ ʦʩʝʜʘʝʪ ʥʘ ʩʪʝʥʢʘʭ ʮʠʣʠʥʜʨʦʚ ʣʠʙʦ ʧʨʦʭʦʜʠʪ ʤʠʤʦ 
ʢʦʣʝʮ ʧʦʨʰʥʝʡ ʠ ʫʣʘʚʣʠʚʘʝʪʩʷ, ʭʦʪʷ ʙʳ ʚʨʝʤʝʥʥʦ, ʚ ʢʘʨʪʝʨʝ ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʯʘʩʪʦ 
ʧʨʦʠʩʭʦʜʠʪ ʚ ʭʦʣʦʜʥʫʶ ʧʦʛʦʜʫ, ʧʦʢʘ ʜʚʠʛʘʪʝʣʴ ʥʝ ʨʘʟʦʛʨʝʝʪʩʷ.  
 
ʇʦʤʠʤʦ ʚʦʜʳ ʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʯʝʨʝʟ ʢʦʣʴʮʘ 
ʧʦʧʘʜʘʶʪ ʛʦʨʶʯʠʝ ʢʦʨʨʦʟʠʡʥʳʝ ʛʘʟʳ, ʢʦʪʦʨʳʝ ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ ʣʠʙʦ ʨʘʩʪʚʦʨʷʶʪʩʷ 
ʚ ʤʘʩʣʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʨʪʝʨʝ ʜʚʠʛʘʪʝʣʷ. ʇʨʠʙʘʚʴʪʝ ʢ ʵʪʦʤʫ ʝʱʝ ʢʠʩʣʦʪʳ, 
ʦʙʨʘʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʦʢʠʩʣʝʥʠʷ ʩʘʤʦʛʦ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ, ʠ ʨʠʩʢ ʨʞʘʚʣʝʥʠʷ ʠ 
ʢʦʨʨʦʟʠʠ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʳʤ.  
 
ʉʨʦʢ ʩʣʫʞʙʳ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ ʯʘʩʪʠʯʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ 
ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʝʜʢʠʭ ʚʝʱʝʩʪʚ. ɹʣʘʛʦʜʘʨʷ ʥʘʫʯʥʳʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, 
ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʤʘʩʣʝ. ʆʥʠ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʦ ʚʨʝʤʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʘʞʥʝʡʰʫʶ ʟʘʱʠʪʫ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ.  
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 ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 
 
ʇʨʠ ʩʤʘʟʢʝ ʯʘʩʪʴ ʤʘʩʣʘ ʜʦʪʝʢʘʝʪ ʜʦ ʚʝʨʭʥʝʛʦ ʧʦʨʰʥʝʚʦʛʦ ʢʦʣʴʮʘ, ʩʤʘʟʳʚʘʷ ʢʦʣʴʮʦ 
ʠ ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʘ. ɿʜʝʩʴ ʦʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 
ʠ ʧʣʘʤʝʥʠ ʛʦʨʷʱʝʛʦ ʪʦʧʣʠʚʘ, ʘ ʯʘʩʪʴ ʝʛʦ ʬʘʢʪʠʯʝʩʢʠ ʚʳʛʦʨʘʝʪ.  
 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʩʣʘ, ʢʦʪʦʨʳʝ ʧʨʠ 
ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʛʦʨʘʶʪ ʧʦʣʥʦʩʪʴʶ, ʥʝ ʦʙʨʘʟʫʷ ʣʠʙʦ ʦʙʨʘʟʫʷ ʤʠʥʠʤʘʣʴʥʳʡ 
ʫʛʣʝʨʦʜʥʳʡ ʦʩʘʜʦʢ, ʘ ʙʣʘʛʦʜʘʨʷ ʜʦʙʘʚʣʝʥʠʶ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ 
ʤʦʶʱʠʭ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʭ ʧʨʠʩʘʜʦʢ ʢʘʥʘʚʢʠ ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ ʦʩʪʘʶʪʩʷ ʯʠʩʪʳʤʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʜʘʚʣʝʥʠʝ ʩʞʘʪʠʷ ʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 
ʤʠʥʠʤʫʤʘ ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʣʘ, ʧʦʧʘʜʘʶʱʝʛʦ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ 
ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ, ʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ, ʪʘʢʞʝ ʩʚʦʜʠʪ ʦʪʣʦʞʝʥʠʷ 
ʥʘʛʘʨʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʜʦ ʤʠʥʠʤʫʤʘ.  
 
ʀʟʣʠʰʥʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ. 
ʊʦʪ ʦʩʘʜʦʢ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʩʚʝʯʘʭ ʟʘʞʠʛʘʥʠʷ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʭ ʢʦʨʦʪʢʦʝ 
ʟʘʤʳʢʘʥʠʝ. ʆʪʣʦʞʝʥʠʷ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʩʪʫʢ ʚ ʜʚʠʛʘʪʝʣʝ, ʜʝʪʦʥʘʮʠʶ ʪʦʧʣʠʚʘ ʣʠʙʦ 
ʜʨʫʛʠʝ ʩʙʦʠ ʚ ʩʠʩʪʝʤʝ ʟʘʞʠʛʘʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʂʇɼ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. ʊʘʢ 
ʢʘʢ ʪʘʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʘʢʞʝ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʪʝʧʣʦʚʳʝ ʙʘʨʴʝʨʳ, ʧʦʨʰʥʠ, ʢʦʣʴʮʘ, ʩʚʝʯ 
ʟʘʞʠʛʘʥʠʷ ʠ ʢʣʘʧʘʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʭʣʘʞʜʘʶʪʩʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʧʦʚʨʝʞʜʝʥʠʶ ʠʣʠ ʜʘʞʝ ʧʦʣʦʤʢʝ ʪʝʭ ʜʝʪʘʣʝʡ, ʚʳʟʚʘʚ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ.  
 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦ, 
ʯʪʦʙʳ ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ ʚʳʧʦʣʥʷʣʦ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ:  
 

 ʄʘʩʣʦ ʜʦʣʞʥʦ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʢʦʣʝʮ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʧʨʦʧʫʩʢʘʣʠ 
ʝʛʦ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ.  

 ʊʘ ʯʘʩʪʴ ʤʘʩʣʘ, ʢʦʪʦʨʘʷ ʧʦʧʘʜʘʝʪ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ, ʜʦʣʞʥʘ ʩʛʦʨʘʪʴ ʧʦʣʥʦʩʪʴʶ.  
 

 ɿʘʱʠʪʘ ʦʪ ʩʘʞʠ 
 
ʉʘʞʘ ï ʵʪʦ ʧʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ʛʦʨʝʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʯʝʨʥʳʝ ʪʚʝʨʜʳʝ ʫʛʣʝʨʦʜʥʳʝ ʯʘʩʪʠʯʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʩʪʚʦʨʷʶʪʩʷ ʚ 
ʩʤʘʟʦʯʥʦʤ ʤʘʩʣʝ, ʦʜʥʘʢʦ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʚ ʥʝʤ ʚʟʚʝʩʠ ʠ ʫʜʘʣʷʶʪʩʷ ʚʦ ʚʨʝʤʷ 
ʟʘʤʝʥʳ ʤʘʩʣʘ. ɽʩʣʠ ʩʘʞʘ ʥʝ ʜʠʩʧʝʨʛʠʨʫʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʵʪʦ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʟʘʛʫʩʪʝʚʘʥʠʶ ʤʘʩʣʘ ʠ ʧʦʪʝʨʝ ʠʤ ʢʣʘʩʩʘ ʚʷʟʢʦʩʪʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʩʘʞʘ 
ʤʦʞʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴʩʷ ʚ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ 
ʘʙʨʘʟʠʚʥʳʡ ʠʟʥʦʩ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʦʛʜʘ ʩʦʜʝʨʞʘʥʠʝ ʩʘʞʠ ʚ ʤʘʩʣʝ ʩʪʘʥʦʚʠʪʩʷ 
ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʤ, ʝʝ ʯʘʩʪʠʮʳ ʦʩʘʞʜʘʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʥʘʛʘʨ. ɹʦʣʴʰʠʝ ʯʘʩʪʠʮʳ 
ʩʘʞʠ ʠ/ʠʣʠ ʩʠʣʴʥʦ ʟʘʛʫʩʪʝʚʰʝʝ ʤʘʩʣʦ ʧʦʚʳʰʘʶʪ ʜʘʚʣʝʥʠʝ ʚ ʧʦʜʘʶʱʝʤ ʧʘʪʨʫʙʢʝ 
ʤʘʩʣʷʥʦʛʦ ʬʠʣʴʪʨʘ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʢʣʘʧʘʥ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʝʬʠʣʴʪʨʦʚʘʥʥʦʝ ʤʘʩʣʦ 
ʧʦʧʘʜʘʝʪ ʚ ʜʚʠʛʘʪʝʣʴ.  
 
ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʧʨʠʩʘʜʢʘʤʠ, ʜʠʩʧʝʨʛʠʨʫʶʱʠʤʠ ʙʦʣʴʰʠʝ 
ʢʦʣʠʯʝʩʪʚʘ ʩʘʞʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤʠ ʟʘʛʫʩʪʝʚʘʥʠʝ ʤʘʩʣʘ. ʕʬʬʝʢʪʠʚʥʳʝ 
ʜʠʩʧʝʨʛʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʘʛʣʦʤʝʨʘʮʠʶ ʯʘʩʪʠʯʝʢ ʩʘʞʠ, 
ʟʘʱʠʱʘʷ ʫʟʣʳ ʜʚʠʛʘʪʝʣʷ ʦʪ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʛʘʨʘ.  
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʚʳʧʫʩʢʦʤ ʥʦʚʳʭ ʙʦʣʝʝ ʞʸʩʪʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 
ʦʛʨʘʥʠʯʝʥʠʶ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ 
(ɽʈɸ) ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʘʞʠ  ʚ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ 
ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ. ʉʦʛʣʘʩʥʦ ʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ ʦʙʷʟʘʥʳ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʛʘʟʦʚ NOx ʚ ʚʳʭʣʦʧʝ ʚʩʝʭ ʥʦʚʳʭ ʤʦʜʝʣʝʡ 
ʜʚʠʛʘʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʳ ʟʘʤʝʜʣʠʣʠ ʤʦʤʝʥʪ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ, ʘ 
ʥʝʢʦʪʦʨʳʝ ʦʙʦʨʫʜʦʚʘʣʠ ʜʚʠʛʘʪʝʣʠ ʩʠʩʪʝʤʦʡ ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ (EGR). 
ʂ ʩʦʞʘʣʝʥʠʶ, ʚʩʝ ʵʪʠ ʥʦʚʦʚʚʝʜʝʥʠʷ ʩʥʠʟʠʣʠ ʂʇɼ ʩʛʦʨʘʥʠʷ ʠ ʧʨʠʚʝʣʠ ʢ 
ʧʦʚʳʰʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʩʘʞʠ, ʠʥʦʛʜʘ ʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʥʘ 500%. ʅʦʚʳʝ 
ʩʪʘʥʜʘʨʪʳ ɸʛʝʥʪʩʪʚʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ ʠʟʤʝʥʠʣʠ ʚʩʝ ʥʦʚʳʝ ʠʣʠ 
ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʤʦʜʝʣʠ ʜʚʠʛʘʪʝʣʝʡ, ʧʨʦʜʘʚʘʝʤʳʝ ʚ ʉʐɸ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦ 
ʚʩʝʤ ʤʠʨʝ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʚʠʛʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʪʝ ʞʝ ʩʘʤʳʝ ʤʦʜʝʣʠ 
ʠ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʠʭ ʚʦ ʚʩʝʤ ʤʠʨʝ.  
 

 ʆʭʣʘʞʜʝʥʠʝ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʝʡ 
 
ʄʥʦʛʠʝ ʣʶʜʠ ʜʫʤʘʶʪ, ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʦʭʣʘʞʜʘʝʪ ʪʦʣʴʢʦ ʞʠʜʢʦʩʪʴ, ʟʘʣʠʚʘʝʤʘʷ ʚ 
ʦʭʣʘʜʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʆʜʥʘʢʦ ʥʘ ʦʭʣʘʞʜʘʶʱʫʶ ʞʠʜʢʦʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʪʦʣʴʢʦ 60 
ʧʨʦʮʝʥʪʦʚ ʚʩʝʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʆʥʘ ʦʭʣʘʞʜʘʝʪ ʣʠʰʴ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʜʚʠʛʘʪʝʣʷ ï 
ʛʦʣʦʚʢʠ, ʩʪʝʥʢʠ ʮʠʣʠʥʜʨʦʚ ʠ ʢʣʘʧʘʥʳ. ʂʦʣʝʥʯʘʪʳʡ ʚʘʣ, ʧʦʨʰʥʝʚʦʡ ʠ ʰʘʪʫʥʥʳʡ 
ʧʦʜʰʠʧʥʠʢʠ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʚʘʣ, ʝʛʦ ʧʦʜʰʠʧʥʠʢʠ ʠ ʰʝʩʪʝʨʥʠ, ʧʦʨʰʥʠ ʠ 
ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʚʠʛʘʪʝʣʷ ʤʦʛʫʪ ʦʭʣʘʞʜʘʪʴʩʷ ʪʦʣʴʢʦ 
ʤʦʪʦʨʥʳʤ ʤʘʩʣʦʤ. ɺʩʝ ʵʪʠ ʜʝʪʘʣʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ, ʚ ʪʦ ʚʨʝʤʷ 
ʢʘʢ ʜʨʫʛʠʝ, ʥʘʧʨʠʤʝʨ, ʧʦʨʰʥʝʚʦʡ ʠ ʰʘʪʫʥʥʳʡ ʧʦʜʰʠʧʥʠʢʠ, ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ 
ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʭʣʘʜʥʳʤʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ. ʊʘʢʠʝ ʯʘʩʪʠ 
ʜʦʣʞʥʳ ʦʙʠʣʴʥʦ ʩʤʘʟʳʚʘʪʴʩʷ ʧʨʦʭʣʘʜʥʳʤ ʤʘʩʣʦʤ, ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʦʪʚʦʜʠʪʴ ʪʝʧʣʦ 
ʠ ʧʝʨʝʥʦʩʠʪʴ ʝʛʦ ʚ ʢʘʨʪʝʨ, ʢʦʪʦʨʳʡ ʦʭʣʘʞʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʧʣʦʦʙʤʝʥʘ ʩ 
ʥʘʨʫʞʥʳʤ ʚʦʟʜʫʭʦʤ.  
 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʮʝʩʩ ʦʭʣʘʞʜʝʥʠʷ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʤʘʩʣʘ 
ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʢʘʯʠʚʘʪʴʩʷ ʢ ʧʦʜʰʠʧʥʠʢʘʤ ʠ ʜʨʫʛʠʤ ʯʘʩʪʷʤ ʜʚʠʛʘʪʝʣʷ. ɽʩʣʠ 
ʧʦʜʘʯʘ ʤʘʩʣʘ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʪʘʢʠʝ ʜʝʪʘʣʠ ʙʳʩʪʨʦ ʥʘʛʨʝʚʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʦʚʳʰʝʥʥʦʛʦ ʪʨʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʛʦʨʘʥʠʷ. ʀʥʦʛʜʘ ʧʨʠ ʧʦʣʦʤʢʝ ʧʦʜʰʠʧʥʠʢʘ ʪʘʢ 
ʠ ʛʦʚʦʨʷʪ çʧʦʜʰʠʧʥʠʢ ʦʧʣʘʚʠʣʩʷè, ʧʦʪʦʤʫ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʠ 
ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʧʣʘʚʠʪʴʩʷ.  
 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʩʤʘʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ, 
ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦʛʦ ʜʦʩʪʠʛʥʫʪʴ, ʤʘʩʣʷʥʳʡ ʥʘʩʦʩ ʜʦʣʞʝʥ ʧʝʨʝʢʘʯʠʚʘʪʴ ʤʥʦʛʠʝ 
ʣʠʪʨʳ ʤʘʩʣʘ ʚ ʤʠʥʫʪʫ. ʍʠʤʠʯʝʩʢʠʝ ʧʨʠʩʘʜʢʠ ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ ʧʦʯʪʠ 
ʥʝ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʪʝʧʣʦʦʙʤʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ ï ʧʦʩʪʦʷʥʥʘʷ 
ʮʠʨʢʫʣʷʮʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʤʘʩʣʘ ʧʦ ʚʩʝʤʫ ʜʚʠʛʘʪʝʣʶ ʠ ʧʦ ʥʘʛʨʝʪʳʤ ʝʛʦ ʯʘʩʪʷʤ. 
ʕʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʩʣʷʥʳʭ ʥʘʩʦʩʦʚ ʩ ʙʦʣʴʰʦʡ ʧʨʦʧʫʩʢʥʦʡ 
ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʣʷʥʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʤʘʩʣʘ. ʆʜʥʘʢʦ ʝʩʣʠ ʢʘʥʘʣʳ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 
ʟʘʢʫʧʦʨʝʥʳ ʦʪʣʦʞʝʥʠʷʤʠ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʚʦʠʤʠ ʬʫʥʢʮʠʷʤʠ. ʂʦʛʜʘ 
ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʤʘʩʣʦ ʥʝ ʤʦʞʝʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʠʣʠ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʦʭʣʘʞʜʘʪʴ, 
ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʧʦʣʦʤʢʝ ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʝʱʝ ʦʜʥʘ ʧʨʠʯʠʥʘ 
ʜʣʷ ʟʘʤʝʥʳ ʤʘʩʣʘ ʠ ʤʘʩʣʷʥʳʭ ʬʠʣʴʪʨʦʚ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 
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ʂʨʦʤʝ ʵʪʦʛʦ ʦʭʣʘʞʜʝʥʠʝ ʪʘʢʞʝ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʫʨʦʚʝʥʴ ʤʘʩʣʘ ʚ ʢʘʨʪʝʨʝ ʥʝ ʙʳʣ 
ʥʠʞʝ ʦʪʤʝʪʢʠ çadd oilè (çʜʦʙʘʚʴʪʝ ʤʘʩʣʘè) ʥʘ ʤʘʩʣʷʥʦʤ ʱʫʧʝ.  
 

 ʇʦʜʜʝʨʞʘʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʘʟʦʚ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ 
 
ʇʦʚʝʨʭʥʦʩʪʴ ʧʦʨʰʥʝʚʳʭ ʢʦʣʝʮ, ʢʘʥʘʚʦʢ ʠ ʩʪʝʥʦʢ ʮʠʣʠʥʜʨʦʚ ʥʝ ʠʜʝʘʣʴʥʦ ʛʣʘʜʢʘʷ. 
ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʦʥʘ ʙʫʜʝʪ ʧʦʭʦʞʘ ʥʘ ʢʨʦʭʦʪʥʳʝ ʭʦʣʤʳ ʠ 
ʚʧʘʜʠʥʳ. ʇʦʵʪʦʤʫ ʩʦʙʩʪʚʝʥʥʦ ʢʦʣʴʮʘ ʥʝ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ 
ʜʣʷ ʩʛʦʨʘʥʠʷ ʠ ʩʞʘʪʠʷ ʜʘʚʣʝʥʠʝ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʝʨʝʥʦʩ ʚʦʟʜʫʭʘ ʚ ʢʘʨʪʝʨ 
ʜʚʠʛʘʪʝʣʷ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ. ʂʦʥʝʯʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 
ʫʤʝʥʴʰʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʠ ʂʇɼ ʜʚʠʛʘʪʝʣʷ. ʄʦʪʦʨʥʦʝ ʤʘʩʣʦ ʟʘʧʦʣʥʷʝʪ ʵʪʠ ʭʦʣʤʳ ʠ 
ʚʧʘʜʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʝʮ, ʫʩʪʨʘʥʷʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ ʜʘʚʣʝʥʠʷ 
ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʫʟʣʘʤʠ ʜʚʠʛʘʪʝʣʷ. ʊʘʢ ʢʘʢ ʤʘʩʣʷʥʘʷ ʧʣʝʥʢʘ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ 
ʜʦʚʦʣʴʥʦ ʪʦʥʢʘʷ (ʦʙʳʯʥʦ ʪʦʣʱʠʥʦʡ ʤʝʥʝʝ 0,025 ʤʤ), ʪʦ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʠʟʥʦʩʝ 
ʢʦʣʝʮ, ʢʘʥʘʚʦʢ ʠʣʠ ʩʪʝʥʦʢ ʮʠʣʠʥʜʨʦʚ ʦʥʘ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ 
ʛʝʨʤʝʪʠʟʘʮʠʶ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʩʭʦʜ ʤʘʩʣʘ ʚʦʟʨʘʩʪʘʝʪ, ʢʘʢ ʚʧʨʦʯʝʤ, ʠ ʧʨʠ 
ʨʘʙʦʪʝ ʥʦʚʦʛʦ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʝʣʴʝʬ 
ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʝ ʚʳʨʦʚʥʷʝʪʩʷ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʤʘʩʣʦ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʜʦʩʪʘʪʦʯʥʫʶ ʛʝʨʤʝʪʠʟʘʮʠʶ. 
 

 ɿʘʱʠʪʘ ʦʪ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 
 
ʊʘʢ ʢʘʢ ʤʥʦʛʠʝ ʜʝʪʘʣʠ ʜʚʠʛʘʪʝʣʠ ʜʚʠʞʫʪʩʷ ʙʳʩʪʨʦ, ʚʦʟʜʫʭ ʚ ʢʘʨʪʝʨʝ ʧʦʩʪʦʷʥʥʦ 
ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʤʘʩʣʦʤ. ʕʪʦ ʦʙʨʘʟʫʝʪ ʧʝʥʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʯʪʦ 
ʠʥʦʝ, ʢʘʢ ʙʦʣʴʰʦʝ ʩʢʦʧʣʝʥʠʝ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʦʩʝʜʘʶʪ ʙʳʩʪʨʦ ʠʣʠ 
ʤʝʜʣʝʥʥʦ. ʊʘʢʠʝ ʧʫʟʳʨʴʢʠ ʚʩʧʣʳʚʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʣʦʧʘʶʪʩʷ, ʦʜʥʘʢʦ ʚʦʜʘ ʠ 
ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʤʘʩʣʦ, ʤʦʛʫʪ ʟʘʪʨʫʜʥʷʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʧʝʥʘ.  
 
ʇʝʥʘ ï ʧʣʦʭʦʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʠ ʝʩʣʠ ʝʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ, ʦʭʣʘʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ 
ʟʘʪʨʫʜʥʝʥʦ, ʪʘʢ ʢʘʢ ʪʝʧʣʦ ʥʝ ʨʘʩʩʝʠʚʘʝʪʩʷ. ʇʝʥʘ ʪʘʢʞʝ ʧʣʦʭʦ ʧʨʦʪʠʚʦʩʪʦʠʪ 
ʥʘʛʨʫʟʢʘʤ ʠ ʚʨʷʜ ʣʠ ʭʦʨʦʰʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʟʥʦʩ ʪʦʣʢʘʪʝʣʝʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 
ʢʣʘʧʘʥʦʚ ʠ ʧʦʜʰʠʧʥʠʢʦʚ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʩʦʜʝʨʞʠʪ ʚʦʟʜʫʭ, ʘ ʦʥ 
ʣʝʛʢʦ ʩʞʠʤʘʝʪʩʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʘʩʣʦ, ʢʦʪʦʨʦʝ ʥʝ ʩʦʜʝʨʞʠʪ ʚʦʟʜʫʭʘ, ʧʦʯʪʠ ʥʝ 
ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʦʙʲʝʤʝ. 
 

ʇʈʀʉɸɼʂʀ 
 
ʂʘʢ ʫʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʨʘʥʝʝ, ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴ 10 ʙʘʟʦʚʳʭ 
ʬʫʥʢʮʠʡ. ɼʣʷ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʘʟʦʚʦʝ ʤʘʩʣʦ ʜʦʣʞʥʦ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 
ʦʯʠʱʝʥʦ, ʘ ʟʘʪʝʤ ʚ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʧʘʢʝʪ 
ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʩʘʜʦʢ. ɹʣʘʛʦʜʘʨʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʧʦʜʙʦʨʫ ʧʨʠʩʘʜʦʢ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʫʣʴʪʨʘʯʠʩʪʳʤʠ ʙʘʟʦʚʳʤʠ ʤʘʩʣʘʤʠ, ʧʦʜʚʝʨʛʥʫʪʳʤʠ ʞʝʩʪʢʦʤʫ 
ʛʠʜʨʦʢʨʝʢʠʥʛʫ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʅʊ ʢʦʤʧʘʥʠʠ çPetro-Canadaè ʥʘʰʠ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ 
ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  
 

 ɼɽʊɽʈɻɽʅʊʓ (ʄʆʖʑʀɽ ʇʈʀʉɸɼʂʀ) 
 
ʕʪʠ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʤʳʝ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʦʚ, 
ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ  ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ. ʆʥʠ 
ʩʧʦʩʦʙʥʳ ʦʯʠʱʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪ ʦʪʣʦʞʝʥʠʡ ʠ ʜʠʩʧʝʨʛʠʨʦʚʘʪʴ ʥʝʨʘʩʪʚʦʨʠʤʳʝ 



 
   
 ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ɸɺʊʆʄʆɹʀʃɽʁ,  
 ʂʆʄʄɽʈʏɽʉʂʆʁ ʀ ʉʊʈʆʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ 
  
 
  

 
 

36 

 

 

 

 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

ʯʘʩʪʠʮʳ ʚ ʤʘʩʣʝ. ʄʦʶʱʠʝ ʧʨʠʩʘʜʢʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʟʘʛʨʷʟʥʝʥʠʝ ʜʚʠʛʘʪʝʣʷ, 
ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 
 

 ɼʀʉʇɽʈɻʀʈʋʖʑʀɽ ʇʈʀʉɸɼʂʀ 
 
ʕʪʦ ʦʙʳʯʥʦ ʙʝʟʟʦʣʴʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 
ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʂʘʢ ʤʦʶʱʠʝ, ʪʘʢ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʝ 
ʧʨʠʩʘʜʢʠ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʯʘʩʪʠʮʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʤʘʩʣʦ ʧʨʠʤʝʩʝʡ, ʥʘʧʨʠʤʝʨ, 
ʩʘʞʝ, ʠ ʫʜʝʨʞʠʚʘʶʪ ʠʭ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʥʘʛʘʨ ʠ 
ʦʙʨʘʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʦʪʣʦʞʝʥʠʡ.  ɺʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤʠ  
ʥʦʩʠʪʝʣʷʤʠ ʥʘʩʪʦʣʴʢʦ ʤʝʣʢʠʝ ʧʦ ʨʘʟʤʝʨʫ, ʯʪʦ ʦʥʠ ʣʝʛʢʦ ʧʨʦʢʘʯʠʚʘʶʪʩʷ ʤʝʞʜʫ 
ʧʘʨʥʳʤʠ ʜʝʪʘʣʷʤʠ ʠ ʯʝʨʝʟ ʤʘʩʣʷʥʳʝ ʬʠʣʴʪʨʳ. ʊʘʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʫʜʘʣʷʝʪʩʷ ʩ 
ʟʘʤʝʥʦʡ ʤʘʩʣʘ.  
 

 ʀʅɻʀɹʀʊʆʈʓ ʆʂʀʉʃɽʅʀʗ 
 
ʕʪʠ ʘʛʝʥʪʳ ʩʚʦʜʷʪ ʢ ʤʠʥʠʤʫʤʫ ʢʠʩʣʦʨʦʜʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʙʘʟʦʚʦʛʦ ʤʘʩʣʘ 
ʩʤʘʟʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɹʘʟʦʚʳʝ ʤʘʩʣʘ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʞʝʩʪʢʦʛʦ 
ʛʠʜʨʦʢʨʝʢʠʥʛʘ ʅʊ ʢʦʤʧʘʥʠʠ çPetro-Canadaè, ʙʦʣʝʝ ʩʦʚʤʝʩʪʠʤʳ ʩ ʪʘʢʦʛʦ ʨʦʜʘ 
ʧʨʠʩʘʜʢʘʤʠ, ʯʝʤ ʙʘʟʦʚʳʝ ʤʘʩʣʘ ʩʦʣʴʚʝʥʪʥʦʡ ʦʯʠʩʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʪʦʨʥʳʝ 
ʤʘʩʣʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʙʣʘʜʘʶʪ ʥʝʧʨʝʚʟʦʡʜʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢ ʟʘʛʫʩʪʝʚʘʥʠʶ ʠ 
ʦʙʨʘʟʦʚʘʥʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʢʠʩʣʦʪ, ʩʦʭʨʘʥʷʷ ʪʝʤ ʩʘʤʳʤ ʭʦʨʦʰʫʶ ʧʨʦʢʘʯʠʚʘʝʤʦʩʪʴ 
ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ ʢʦʨʨʦʟʠʶ ʧʦʜʰʠʧʥʠʢʦʚ.  
 

 ʀʅɻʀɹʀʊʆʈʓ ʂʆʈʈʆɿʀʀ 
 
ɺ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ ʪʦʧʣʠʚʘ ʠ ʨʘʟʣʦʞʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʦʙʨʘʟʫʶʪʩʷ ʢʠʩʣʦʪʳ. 
ɽʩʣʠ ʤʘʩʣʦ ʥʝ ʦʙʝʟʚʨʝʞʠʚʘʝʪ ʠʭ, ʪʦ ʪʘʢʠʝ ʢʠʩʣʦʪʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʙʳʩʪʨʦʝ 
ʨʘʟʨʫʰʝʥʠʝ ʫʟʣʦʚ ʜʚʠʛʘʪʝʣʷ. ʀʥʛʠʙʠʪʦʨʳ ʢʦʨʨʦʟʠʠ ʟʘʱʠʱʘʶʪ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ, 
ʧʦʢʨʳʚʘʷ ʠʭ ʧʣʝʥʢʦʡ ʠ ʦʙʨʘʟʫʷ ʙʘʨʴʝʨ ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʵʪʠʭ ʜʝʪʘʣʝʡ ʠ 
ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ.  
 

 ʀʅɻʀɹʀʊʆʈʓ ʆɹʈɸɿʆɺɸʅʀʗ ʈɾɸɺʏʀʅʓ  
 
ʀʥʛʠʙʠʪʦʨʳ ʟʘʱʠʱʘʶʪ ʩʪʘʣʴʥʳʝ ʠ ʞʝʣʝʟʥʳʝ ʜʝʪʘʣʠ ʦʪ ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, 
ʦʙʨʘʟʫʷ ʟʘʱʠʪʥʫʶ ʧʣʝʥʢʫ, ʧʦʜʦʙʥʫʶ ʙʘʨʴʝʨʫ ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ. ʊʘʢʠʝ ʫʟʣʳ 
ʜʚʠʛʘʪʝʣʷ, ʢʘʢ ʛʠʜʨʦʢʦʤʧʝʥʩʘʪʦʨʳ, ʰʪʦʢʠ ʪʦʣʢʘʪʝʣʝʡ ʠ ʪ.ʜ., ʦʯʝʥʴ ʧʦʜʚʝʨʞʝʥʳ 
ʪʘʢʦʤʫ ʪʠʧʫ ʢʦʨʨʦʟʠʠ.  
 

 ʇʈʆʊʀɺʆʀɿʅʆʉʅʓɽ ʇʈʀʉɸɼʂʀ 
 
ʊʘʢʠʝ ʘʛʝʥʪʳ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʠʟʥʦʩ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʝʜʘʥʠʷ ʠʣʠ 
ʟʘʜʠʨʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʊʘʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʜʠʘʣʢʠʣ-
ʜʠʪʠʦʬʦʩʬʘʪ ʮʠʥʢʘ (ZDDP), ʨʘʟʣʘʛʘʶʪʩʷ ʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʦʨʷʯʠʭ ʫʯʘʩʪʢʘʭ ʠ 
ʦʙʨʘʟʫʶʪ ʧʣʝʥʢʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ 
ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʫʚʝʣʠʯʝʥʠʝ ʪʦʯʢʠ ʢʦʥʪʘʢʪʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʜʝʪʘʣʠ ʟʘʱʠʱʝʥʳ ʦʪ ʟʘʝʜʘʥʠʷ, ʟʘʜʠʨʘ ʠ ʢʦʨʨʦʟʠʡʥʦʛʦ ʠʩʪʠʨʘʥʠʷ. 
 

 ʇʆɼɸɺʀʊɽʃʀ ʇɽʅʆʆɹʈɸɿʆɺɸʅʀʗ 
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ʄʦʶʱʠʝ ʠ ʜʠʩʧʝʨʛʠʨʫʶʱʠʝ ʧʨʠʩʘʜʢʠ ʤʦʛʫʪ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʠʝ ʚ ʤʘʩʣʦ 
ʚʦʟʜʫʭʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʶ. ʕʪʦ ʩʥʠʞʘʝʪ ʩʤʘʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʤʘʩʣʘ ʠ ʜʘʞʝ ʟʘʪʨʫʜʥʠʪʴ ʝʛʦ ʧʨʦʢʘʯʠʚʘʝʤʦʩʪʴ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʜʦʙʘʚʣʝʥʠʝ ʚ 
ʤʘʩʣʦ ʧʨʠʩʘʜʢʠ, ʧʦʜʘʚʣʷʶʱʝʡ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʪʘʢʫʶ ʪʝʥʜʝʥʮʠʶ.  
 

 ʇʈʀʉɸɼʂʀ, ʋʃʋʏʐɸʖʑʀɽ ʀʅɼɽʂʉ ɺʗɿʂʆʉʊʀ 
 
ʋʣʫʯʰʠʪʝʣʠ ʠʥʜʝʢʩʘ ʚʷʟʢʦʩʪʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʫ ʚʩʝʩʝʟʦʥʥʳʭ ʤʘʩʝʣ. 
ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʧʦ ʧʨʠʥʮʠʧʫ çʧʦʧʢʦʨʥʘè. 
ʇʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʵʪʦ çʧʣʦʪʥʳʝ ʰʘʨʠʢʠè, ʢʦʪʦʨʳʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 
ʧʦʚʳʰʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʩʣʘ ʪʝʯʝʥʠʶ. ʆʜʥʘʢʦ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʵʪʠ 
çʰʘʨʠʢʠè ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʚ ʜʣʠʥʥʳʝ ʮʝʧʥʳʝ ʧʦʣʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʧʣʝʪʘʶʪʩʷ 
ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʤʘʩʣʘ (ʚʷʟʢʦʩʪʴ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʘʝʪʩʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʩʣʘ çʨʘʟʞʠʞʘʪʴʩʷè ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʨʠʩʘʜʢʠ, 
ʧʦʚʳʰʘʶʱʠʝ ʠʥʜʝʢʩ ʚʷʟʢʦʩʪʠ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʥʘ ʩʜʚʠʛ, ʪʦ ʝʩʪʴ 
ʩʦʭʨʘʥʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʤʘʩʣʷʥʘʷ ʧʣʝʥʢʘ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 
ʥʘʛʨʫʟʢʘʤ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ.  
 

 ʇʈʀʉɸɼʂʀ, ʇʆʅʀɾɸʖʑʀɽ ʊɽʄʇɽʈɸʊʋʈʋ ɿɸʉʊʓɺɸʅʀʗ 
 
ɹʘʟʦʚʳʝ ʤʘʩʣʘ ʩʦʜʝʨʞʘʪ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʙʳʯʥʦ 
ʢʨʠʩʪʘʣʣʠʟʠʨʫʶʪʩʷ ʚ ʚʦʩʢʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɼʦʙʘʚʣʝʥʠʝ ʚ ʩʦʩʪʘʚ ʭʠʤʠʯʝʩʢʠʭ 
ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʦʙʲʝʤ ʠ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʩʢʦʚʳʭ ʢʨʠʩʪʘʣʣʦʚ, 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ ʪʝʢʫʯʝʩʪʴ ʤʘʩʣʘ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʩʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʩʪʳʚʘʥʠʷ.  
 

 ʄʆɼʀʌʀʂɸʊʆʈʓ ʊʈɽʅʀʗ (ʋʃʋʏʐʀʊɽʃʀ ʊʈɽʅʀʗ) 
 
ʅʝʢʦʪʦʨʳʝ ʤʘʩʣʘ ʩʦʜʝʨʞʘʪ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ 
ʩʚʦʡʩʪʚʘ ʠ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʜʚʠʛʘʪʝʣʷ. ʕʪʠ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 
ʦʙʨʘʟʫʶʪ ʭʠʤʠʯʝʩʢʠ ʠʣʠ ʬʠʟʠʯʝʩʢʠ ʩʚʷʟʘʥʥʫʶ ʧʣʝʥʢʫ, ʢʦʪʦʨʘʷ ʫʤʝʥʴʰʘʶʪ  ʪʨʝʥʠʝ 
ʤʝʞʜʫ ʜʚʠʞʫʱʠʤʠʩʷ ʜʝʪʘʣʷʤʠ ʜʚʠʛʘʪʝʣʷ.  
 

ʉʀʉʊɽʄʓ ʂʃɸʉʉʀʌʀʂɸʎʀʀ ʄɸʉʃɸ 
 
ɺʳʙʠʨʘʷ ʧʨʘʚʠʣʴʥʦʝ ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ, ʚʦʜʠʪʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʦʣʞʝʥ 
ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʚʷʟʢʦʩʪʴ ʤʘʩʣʘ, ʪʘʢ ʠ ʩʝʨʚʠʩʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʤʘʟʦʯʥʳʤ 
ʤʘʪʝʨʠʘʣʘʤ ʜʣʷ ʝʛʦ ʘʚʪʦʤʦʙʠʣʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʚʳʙʦʨ ʤʦʪʦʨʥʦʛʦ 
ʤʘʩʣʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʚʠʛʘʪʝʣʝʡ ʠ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 
ʠʩʧʦʣʴʟʫʶʪ ʜʚʝ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʝ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ɺʗɿʂʆʉʊʀ ʄʆʊʆʈʅʓʍ ʄɸʉɽʃ ʆɹʑɽʉʊɺɸ 
ɸɺʊʆʄʆɹʀʃʔʅʓʍ ʀʅɾɽʅɽʈʆɺ (SAE) 
 
ʉʘʤʘʷ ʧʝʨʚʘʷ ʧʦʧʳʪʢʘ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʢʘʢʠʤ-ʣʠʙʦ ʩʧʦʩʦʙʦʤ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ ʙʳʣʘ ʩʜʝʣʘʥʘ, ʢʦʛʜʘ ʧʦʷʚʠʣʩʷ ʧʝʨʚʳʡ 
ʘʚʪʦʤʦʙʠʣʴ. ɼʘʞʝ ʪʦʛʜʘ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʷʟʢʦʩʪʴ ï ʵʪʦ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ 
ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʣʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʷʟʢʦʩʪʠ ʤʘʩʣʘ ʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʪʨʠ 
ʪʠʧʘ ï ʤʘʣʦʚʷʟʢʠʝ, ʩʨʝʜʥʝʚʷʟʢʠʝ ʠ ʪʷʞʝʣʳʝ. ʂʦʛʜʘ ʠʟʦʙʨʝʣʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 
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ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʷʟʢʦʩʪʠ, ʆʙʱʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ (SAE) 
ʨʘʟʨʘʙʦʪʘʣʦ ʩʠʩʪʝʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʪʘʢʠʭ ʠʟʤʝʨʝʥʠʷʭ. ʕʪʘ 
ʩʠʩʪʝʤʘ (ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʷʟʢʦʩʪʠ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ï SAE J300), ʢʦʪʦʨʘʷ ʧʦ ʤʝʨʝ 
ʨʘʟʚʠʪʠʷ ʠʟʤʝʥʷʣʘʩʴ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʩʯʠʪʳʚʘʝʪ ʦʜʠʥʥʘʜʮʘʪʴ ʦʪʜʝʣʴʥʳʭ 
ʢʣʘʩʩʦʚ ʠʣʠ ʤʘʨʦʢ ʚʷʟʢʦʩʪʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ: SAE 0W, SAE 5W, SAE 10W, SAE 
15W, SAE 20W, SAE 25W, SAE 20, SAE 30, SAE 40, SAE 50, SAE 60 (ʜʣʷ 
ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʤʘʩʝʣ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʤʘʨʢʠ ʚʷʟʢʦʩʪʠ).  
 
ʄɸʈʂʀ ɺʗɿʂʆʉʊʀ SAE ɼʃʗ ʄʆʊʆʈʅʓʍ ʄɸʉɽʃ (SAE J300, ʄʘʡ. 2004ʛ.) 

 

ʄʘʨʢʘ 
ʚʷʟʢʦʩʪʠ 

SAE 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʷʟʢʦʩʪʴ (ʩʇ) ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ (Áʉ) 

ɺʷʟʢʦʩʪʴ (ʩʉʪ) ʧʨʠ 100Áʉ 
ʄʠʥʠʤʘʣʴʥʘʷ 

ʚʷʟʢʦʩʪʴ ʧʨʠ ʚʳʩʦʢʦʡ 
ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ (ʩʇ) 
ʧʨʠ 150Áʉ ʠ 106 ʩ-1 

ʇʨʦʚʦʨʘʯʠʚʘʥʠʷ ʇʨʦʢʘʯʠʚʘʥʠʷ ʄʠʥʠʤʘʣʴʥʘʷ ʄʘʢʩʠʤʘʣʴʥʘʷ 

0W 6200 ʧʨʠ -35 60000 ʧʨʠ -40 3,8 - - 
5W 6600 ʧʨʠ -30 60000 ʧʨʠ -35 3,8 - - 
10W 7000 ʧʨʠ -25 60000 ʧʨʠ -30 4,1 - - 
15W 7000 ʧʨʠ -20 60000 ʧʨʠ -25 5,6 - - 
20W 9500 ʧʨʠ -15 60000 ʧʨʠ -20 5,6 - - 
25W 13000 ʧʨʠ -10 60000 ʧʨʠ -15 9,3 - - 
20 - - 5,6 ʤʝʥʴʰʝ 9,3 2,6 
30 - - 9,3 ʤʝʥʴʰʝ 12,5 2,6 
40 - - 12,5 ʤʝʥʴʰʝ 16,3 2,9À 
40 - - 12,5 ʤʝʥʴʰʝ 16,3 3,7ÀÀ 
50 - - 16,3 ʤʝʥʴʰʝ 21,9 3,7 
60 - - 21,9 ʤʝʥʴʰʝ 26,1 3,7 
À 
ʇʨʠ ʤʘʨʢʘʭ 0W-40, 5W-40 ʠ 10W-40. 
ÀÀ

 ʇʨʠ ʤʘʨʢʘʭ 15W-40, 20W-40, 25W-40 ʠ 40. 

 
ɹʫʢʚʘ çWè, ʩʣʝʜʫʶʱʘʷ ʟʘ ʤʘʨʢʦʡ ʚʷʟʢʦʩʪʠ SAE, ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ çwinterè 
(çʟʠʤʘè) ʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʘʩʣʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʥʠʟʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ. ʄʘʩʣʘ, ʤʘʨʢʘ ʚʷʟʢʦʩʪʠ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʙʫʢʚʫ çWè, ʜʦʣʞʥʳ ʠʤʝʪʴ 
ʧʦʜʭʦʜʷʱʫʶ ʚʷʟʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʠʟʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ. ʊʝ ʤʘʨʢʠ SAE, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʙʫʢʚʳ çWè, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺʷʟʢʦʩʪʴ ʵʪʠʭ ʤʘʩʝʣ (SAE 20, 30, 40, 50 
ʠ 60) ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʠ ʠʟʤʝʨʷʝʪʩʷ ʧʨʠ 100Áʉ ʠ ʧʨʠ 150Áʉ ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 
ʩʜʚʠʛʘ.  
 
ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ ʠʟʦʙʨʝʪʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʠʩʘʜʦʢ, ʧʦʚʳʰʘʶʱʠʭ 
ʠʥʜʝʢʩ ʚʷʟʢʦʩʪʠ, ʧʨʠʚʝʣʦ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʚʩʝʩʝʟʦʥʥʳʭ ʤʘʩʝʣ. ɺ ʩʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ 
ʵʪʠ ʤʘʩʣʘ (SAE 0W-30, 5W-20, 5W-30, 5W-40, 10W-30, 10W-40, 15W-40 ʠ 20W-50) 
ʧʨʦʜʘʶʪʩʷ ʫʞʝ ʜʝʩʷʪʢʠ ʣʝʪ.  
 
ɺʩʝʩʝʟʦʥʥʳʝ ʤʘʩʣʘ, ʥʘʧʨʠʤʝʨ, SAE 5W-30, SAE 10W-30 ʠ ʪ.ʜ., ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʞʠʜʢʠʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʣʸʛʢʦʝ 
ʧʨʦʚʦʨʘʯʠʚʘʥʠʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʦ ʠ ʜʦʚʦʣʴʥʦ ʛʫʩʪʳʝ, ʯʪʦʙʳ ʥʘʜʝʞʥʦ 
ʟʘʱʠʱʘʪʴ ʜʚʠʛʘʪʝʣʴ ʧʨʠ ʚʳʩʦʢʠʭ.  
 
ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʦ ʚʷʟʢʦʩʪʠ ʤʘʩʣʘ ʧʨʠ 
ʧʨʦʚʦʨʘʯʠʚʘʥʠʠ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʝ 
ʪʨʝʙʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʨʫʢʦʚʦʜʩʪʚʘʭ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 
ʩʣʝʜʫʶʱʠʝ:  
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ʈʋʂʆɺʆɼʉʊɺʆ ʇʆ ʄɸʈʂɸʄ ɺʗɿʂʆʉʊʀ SAE ɼʃʗ ʄʆʊʆʈʅʓʍ ʄɸʉɽʃ 

 

ʇʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, Áʉ 
ʄʘʨʢʠ SAE 

Áʉ ÁF 

ɺʩʝʩʝʟʦʥʥʳʝ ʤʘʨʢʠ SAE 
ʦʪ -40Áʉ ʜʦ +40Áʉ ʦʪ -40ÁF ʜʦ +104ÁF 0W-30 
ʦʪ -35Áʉ ʜʦ +40Áʉ ʦʪ -31ÁF ʜʦ +104ÁF 5W-30 

ʦʪ -30Áʉ ʜʦ ʙʦʣʝʝ +40Áʉ ʦʪ -22ÁF ʜʦ ʙʦʣʝʝ +104ÁF 10W-30, 10W-40 
ʦʪ -25Áʉ ʜʦ ʙʦʣʝʝ +40Áʉ ʦʪ -13ÁF ʜʦ ʙʦʣʝʝ +104ÁF 15W-40 
ʦʪ -20Áʉ ʜʦ ʙʦʣʝʝ +40Áʉ ʦʪ -4ÁF ʜʦ ʙʦʣʝʝ +104ÁF 20W-50 

ʉʝʟʦʥʥʳʝ ʤʘʨʢʠ SAE 
ʦʪ -30Áʉ ʜʦ +20Áʉ ʦʪ -22ÁF ʜʦ +70ÁF 10W 
ʦʪ -20Áʉ ʜʦ +30Áʉ ʦʪ -4ÁF ʜʦ +86ÁF 20W 

ʦʪ -0Áʉ ʜʦ ʙʦʣʝʝ +40Áʉ ʦʪ +32ÁF ʜʦ ʙʦʣʝʝ +104ÁF 30 
ʦʪ +5Áʉ ʜʦ ʙʦʣʝʝ +40Áʉ ʦʪ +40ÁF ʜʦ ʙʦʣʝʝ +104ÁF 40 
ʦʪ +10Áʉ ʜʦ ʙʦʣʝʝ +40Áʉ ʦʪ +50ÁF ʜʦ ʙʦʣʝʝ +104ÁF 50 
ʦʪ +20Áʉ ʜʦ ʙʦʣʝʝ +40Áʉ ʦʪ +70ÁF ʜʦ ʙʦʣʝʝ +104ÁF 60 

 
ʇʨʠʤʝʯʘʥʠʝ: 
1) ʄʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ ʩʨʝʜʩʪʚ ʦʙʣʝʛʯʝʥʠʷ ʟʘʧʫʩʢʘ. ɺʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʣʝʛʯʘʶʱʠʝ ʧʫʩʢ ʩʨʝʜʩʪʚʘ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʦʙʦʛʨʝʚʘʪʝʣʠ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚ, ʤʘʩʣʷʥʦʡ ʚʘʥʥʳ ʠ 
ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʝʱʝ ʙʦʣʴʰʝ ʩʥʠʞʘʶʪ ʤʠʥʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʧʫʩʢʘ.  
2) ʊʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ, ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʘʢ 
ʨʝʢʦʤʝʥʜʘʮʠʠ. ʊʦʯʥʘʷ ʤʘʨʢʘ SAE, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʚʘʰʝʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʫʢʘʟʘʥʘ ʚ 
ʈʫʢʦʚʦʜʩʪʚʝ ʚʣʘʜʝʣʴʮʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ.  

 
ʆʯʝʥɹ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʨʦʢ ʚʷʟʢʦʩʪʠ SAE 
ʦʧʨʝʜʝʣʷʝʪ ʪʦʣʴʢʦ ʚʷʟʢʦʩʪʴ ʤʘʩʝʣ ʠ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʢʘʯʝʩʪʚʝ ʠʣʠ ʦ ʪʦʤ, ʢʘʢ 
ʝʛʦ ʧʨʠʤʝʥʷʪʴ.  
 

ʉɽʈɺʀʉʅɸʗ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄʆʊʆʈʅʓʍ ʄɸʉɽʃ 
ɸʄɽʈʀʂɸʅʉʂʆɻʆ ʀʅʉʊʀʊʋʊɸ ʅɽʌʊʀ (API) 
 
ɺ 1970 ʛ. ɸʤʝʨʠʢʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ (API), ɸʤʝʨʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʧʦ 
ʠʩʧʳʪʘʥʠʷʤ ʤʘʪʝʨʠʘʣʦʚ (ASTM) ʠ ʆʙʱʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ (SAE) ʚ 
ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʩʝʨʚʠʩʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ API. ʆʥʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʠ ʧʦʜʙʠʨʘʪʴ ʤʦʪʦʨʥʳʝ 
ʤʘʩʣʘ ʥʘ ʦʩʥʦʚʝ ʠʭ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʪʠʧʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥʠ 
ʧʨʝʜʥʘʟʥʘʯʝʥʳ.  
 
ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉʠʩʪʝʤʘ ʩʝʨʚʠʩʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ API ʥʝ 
ʠʤʝʝʪ ʥʠʢʘʢʦʡ ʩʚʷʟʠ ʩ ʉʠʩʪʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʷʟʢʦʩʪʠ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ SAE. 
ʇʦʩʣʝʜʥʷʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʨʢʠ ʚʷʟʢʦʩʪʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ 
SAE. ʆʙʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ 
ʪʘʢ, ʯʪʦʙʳ ʧʦʢʫʧʘʪʝʣʴ ʤʦʛ ʚʳʙʨʘʪʴ ʥʫʞʥʦʝ ʤʘʩʣʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ 
ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʜʚʠʛʘʪʝʣʷ.  
 
ʉʠʩʪʝʤʘ ʩʝʨʚʠʩʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ API ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʩʦʜʝʨʞʠʪ ʜʚʘʜʮʘʪʴ ʧʷʪʴ ʢʣʘʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʘ 
ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʥʠʮʝ. 

 

 

 

 



 
   
 ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ɸɺʊʆʄʆɹʀʃɽʁ,  
 ʂʆʄʄɽʈʏɽʉʂʆʁ ʀ ʉʊʈʆʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ 
  
 
  

 
 

40 

 

 

 

 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 
ʇʚʧʠʦʙ-
ʰʞʦʡʞ  

ʃʤʙʪʪ ʧʚʪʤʬʟʡʛʙʦʡʸ API ʇʨʡʪʙʦʡʞ ʥʙʪʤʙ  

SA  ʋʥʠʚʝʨʩʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ 
ʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ʫʩʪʘʨʝʚʰʘʷ)  

ʄʘʩʣʦ ʙʝʟ ʜʦʙʘʚʦʢ. 

SB  ʕʢʩʧʣʫʘʪʘʮʠʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ 
ʤʠʥʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ (ʫʩʪʘʨʝʚʰʘʷ) 

ʅʝʢʦʪʦʨʳʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʝ ʠ 
ʧʨʦʪʠʚʦʟʘʜʠʨʥʳʝ ʩʚʦʡʩʪʚʘ. 

SC  ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 1964 ʛʦʜʘ ʚʳʧʫʩʢʘ 
(ʫʩʪʘʨʝʚʰʘʷ)  

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 1964-67 ʛ.ʛ. 

SD  ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 1968 ʛʦʜʘ ʚʳʧʫʩʢʘ 
(ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 1968-71 ʛ.ʛ. 

SE  ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 1972 ʛʦʜʘ ʚʳʧʫʩʢʘ 
(ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 1972-79 ʛ.ʛ. 

SF ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 1980 ʛʦʜʘ ʚʳʧʫʩʢʘ 
(ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 1980-88 ʛ.ʛ. 

SG ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 1989 ʛʦʜʘ ʚʳʧʫʩʢʘ 
(ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 1989-93 ʛ.ʛ. 

SH ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 1994 ʛʦʜʘ ʚʳʧʫʩʢʘ 
(ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 1994-96 ʛ.ʛ. 

SJ ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 1997 ʛʦʜʘ ʚʳʧʫʩʢʘ  

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 1997-2000 ʛ.ʛ.  

SL ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 2001 ʛʦʜʘ ʚʳʧʫʩʢʘ  

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 2001 ʛ. ʠ ʧʦʟʜʥʝʝ. 

SM ɻʘʨʘʥʪʠʡʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʥʟʠʥʦʚʳʤ 
ʜʚʠʛʘʪʝʣʷʤ 2004 ʛʦʜʘ ʚʳʧʫʩʢʘ  

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 
ʪʝʭʥʠʢʠ 2004 ʛ. ʠ ʧʦʟʜʥʝʝ. 

ʉɸ  ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤ ʪʦʧʣʠʚʝ ʚ ʣʝʛʢʦʤ 
ʨʝʞʠʤʝ (ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʦʝʥʥʦʡ 
ʩʧʝʮʠʬʠʢʘʮʠʠ  MIL-L-2104A (1954ʛ.). 

CB ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 
ʪʦʧʣʠʚʝ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚ 
ʫʤʝʨʝʥʥʦ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ (ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʦʝʥʥʦʡ 
ʩʧʝʮʠʬʠʢʘʮʠʠ  MIL-L-2104A, ʥʦ 
ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʦʧʣʠʚʝ ʩ 
ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ (ʇʨʠʣ. 1). 

CC ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʠ ʙʝʥʟʠʥʦʚʦʛʦ 
ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʤʝʨʝʥʥʦ 
ʪʷʞʝʣʦʤ ʠʣʠ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ 
(ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʚʦʝʥʥʦʡ 
ʩʧʝʮʠʬʠʢʘʮʠʠ  MIL-L-2104ɺ (1964 ʛ.). 

CD  ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, 
ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ 
(ʫʩʪʘʨʝʚʰʘʷ)  

ɼʣʷ ʩʨʝʜʥʝʩʢʦʨʦʩʪʥʳʭ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ ʩ ʥʘʜʜʫʚʦʤ. ʆʪʚʝʯʘʝʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʩʧʝʮʠʬʠʢʘʮʠʡ MIL-L-
2104C ʠ Caterpillar ʉʝʨʠʷ 3. 

CD-II ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʚʫʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ, ʆʪʚʝʯʘʝʪ ʩʝʨʚʠʩʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ API 
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ʃʤʙʪʪ ʧʚʪʤʬʟʡʛʙʦʡʸ API ʇʨʡʪʙʦʡʞ ʥʙʪʤʙ  

ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ 
(ʫʩʪʘʨʝʚʰʘʷ)  

CD ʠ ʠʤʝʝʪ ʦʜʦʙʨʝʥʠʝ Detroit Diesel 
6V53T. 

ʉɽ ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ 
ʥʘʜʜʫʚʦʤ ʠ ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʨʘʙʦʪʘʶʱʠʭ ʚ 
ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ ʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʥʝ 
ʨʘʥʝʝ 1983 ʛ. (ʫʩʪʘʨʝʚʰʘʷ) 

ʆʪʚʝʯʘʝʪ ʩʝʨʚʠʩʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ API 
CD, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʦʜʦʙʨʝʥʠʷ ʧʦ 
ʩʧʝʮʠʬʠʢʘʮʠʷʤ Mack E0-K/2 ʠ 
Cummins NTC-400. 

CF ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ 
ʥʝʧʨʷʤʳʤ ʚʧʨʳʩʢʦʤ ʠ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ 
ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 
ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʦʧʣʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 
ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ (>0,5%) 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʦʪ 
ʦʪʣʦʞʝʥʠʡ, ʠʟʥʦʩʘ ʠ ʢʦʨʨʦʟʠʠ 
ʧʦʨʰʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʷʭ ʙʝʟ ʥʘʜʜʫʚʘ, ʩ ʥʘʜʜʫʚʦʤ ʠ 
ʪʫʨʙʦʥʘʜʜʫʚʦʤ. ʄʦʞʝʪ ʟʘʤʝʥʷʪʴ 
ʤʘʩʣʘ ʢʘʪʝʛʦʨʠʠ CD.  

CF-2 ʆʙʩʣʫʞʠʚʘʥʠʝ ʜʚʫʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ 
ʨʝʞʠʤʝ 

ʆʙʩʣʫʞʠʚʘʥʠʝ, ʪʠʧʠʯʥʦʝ ʜʣʷ 
ʜʚʫʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, 
ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ, ʜʣʷ 
ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʥʘʜʝʞʥʘʷ ʟʘʱʠʪʘ 
ʦʪ ʠʟʥʦʩʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ. 
ʄʦʞʝʪ ʟʘʤʝʥʷʪʴ ʤʘʩʣʘ ʢʘʪʝʛʦʨʠʠ CD-
II. 

CF-4  ʆʙʩʣʫʞʠʚʘʥʠʝ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʨʘʙʦʪʘʶʱʠʭ 
ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝʜʥʠʭ 
ʤʦʜʝʣʝʡ (ʥʝ ʨʘʥʝʝ 1988 ʛ.) ʩ ʧʦʥʠʞʝʥʥʦʡ 
ʪʦʢʩʠʯʥʦʩʪʴʶ ʚʳʭʣʦʧʘ. 

ʆʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʧʝʮʠʬʠʢʘʮʠʠ 
Caterpillar 1-K, ʘ ʪʘʢʞʝ ʠʤʝʝʪ 
ʦʜʦʙʨʝʥʠʷ ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʷʤ Mack 
EO-K/2 ʠ Cummins NTC-400.  

CG-4 ʆʙʩʣʫʞʠʚʘʥʠʝ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʦʧʣʠʚʝ ʩ 
ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ (ʦʪ <0,05% 
ʜʦ <0,5%) ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ, 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʥʦʨʤ ʪʦʢʩʠʯʥʦʩʪʠ 
ʚʳʭʣʦʧʘ 1994 ʛ.  

ʆʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʦʪ 
ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʨʰʥʝʚʦʡ 
ʩʠʩʪʝʤʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 
ʠʟʥʦʩʘ, ʢʦʨʨʦʟʠʠ, ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, 
ʥʘʢʦʧʣʝʥʠʷ ʩʘʞʠ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ 
ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢ ʦʢʠʩʣʝʥʠʶ. ʄʦʞʝʪ 
ʟʘʤʝʥʷʪʴ ʤʘʩʣʘ ʢʘʪʝʛʦʨʠʡ CD, CE, CF-
4.  

ʉʅ-4 ʆʙʩʣʫʞʠʚʘʥʠʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 
ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, 
ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʪʦʧʣʠʚʝ ʩ ʧʦʥʠʞʝʥʥʳʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ (ʦʪ <0,05% ʜʦ <0,5%), 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʥʦʨʤ ʪʦʢʩʠʯʥʦʩʪʠ 
ʚʳʭʣʦʧʘ 1998 ʛ.  

ʆʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʣʫʯʰʫʶ ʟʘʱʠʪʫ ʦʪ 
ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʨʰʥʝʚʦʡ 
ʩʠʩʪʝʤʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 
ʠʟʥʦʩʘ, ʢʦʨʨʦʟʠʠ, ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, 
ʥʘʢʦʧʣʝʥʠʷ ʩʘʞʠ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ 
ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢ ʦʢʠʩʣʝʥʠʶ. ʄʦʞʝʪ 
ʟʘʤʝʥʷʪʴ ʤʘʩʣʘ ʢʘʪʝʛʦʨʠʡ CD, CE, CF-
4 ʠ CG-4. 

CI-4 ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʘʪʝʛʦʨʠʝʡ ʉʅ-4. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 
ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ 
ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 
ʪʦʧʣʠʚʝ ʩ ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 
(ʦʪ <0,05% ʜʦ <0,5%) ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ, 
ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʥʦʨʤ ʪʦʢʩʠʯʥʦʩʪʠ 
ʚʳʭʣʦʧʘ 2002 ʛ. ʠ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʡ 
ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʆʙʣʘʜʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʘʪʝʛʦʨʠʝʡ ʉʅ-4, ʚ ʯʘʩʪʥʦʩʪʠ 
ʧʦʚʳʰʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʚʷʟʢʦʩʪʠ, 
ʟʘʱʠʪʦʡ ʦʪ ʩʘʞʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʦʪʣʦʞʝʥʠʡ ʚ ʧʦʨʰʥʝʚʦʡ ʩʠʩʪʝʤʝ, 
ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʢ ʦʢʠʩʣʝʥʠʶ. ʄʦʞʝʪ 
ʟʘʤʝʥʷʪʴ ʤʘʩʣʘ ʢʘʪʝʛʦʨʠʡ CD, CE, CF-
4, CG-4 ʠ ʉʅ-4. 
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ʇʚʧʠʦʙ-
ʰʞʦʡʞ  

ʃʤʙʪʪ ʧʚʪʤʬʟʡʛʙʦʡʸ API ʇʨʡʪʙʦʡʞ ʥʙʪʤʙ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʝʮʠʨʢʫʣʷʮʠʠ 
ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ.  

CJ-4 ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʳʩʦʢʦʦʙʦʨʦʪʥʳʭ 
ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ 
ʦʪʚʝʯʘʶʱʠʭ ʧʦʩʣʝʜʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ 
ʵʤʠʩʩʠʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ 2007 ʛʦʜʘ.  
ɼʘʥʥʳʝ ʤʘʩʣʘ ʩʦʩʪʘʚʣʝʥʳ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʶʙʦʤ ʩʦʯʝʪʘʥʠʠ ʩ 
ʣʶʙʳʤ ʜʠʟʝʣʴʥʳʤ ʪʦʧʣʠʚʦʤ ʩ 
ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʜʦ 500 ppm ʠʣʠ 0,05% 
ʦʪ ʚʝʩʘ. 
 
ʕʪʘ ʥʦʚʘʷ ʢʘʪʝʛʦʨʠʷ ʩʧʝʮʠʘʣʴʥʦ 
ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʦʛʠʤ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʦ ʚʳʙʨʦʩʘʤ ʚ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʙʦʣʝʝ ʩʫʨʦʚʳʤʠ 
ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ, 
ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤʠ ʦʯʠʩʪʢʠ 
ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ. 

ʂʦʤʧʘʥʠʷ Petro-Canada ʧʨʦʜʘʸʪ 
ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ 
ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥʠ 
ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʘʢʞʝ ʪʘʤ, ʛʜʝ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʩʣʘ ʢʣʘʩʩʦʚ API CD, 
CE, CF-4, CG-4, CH-4, CI-4/CI-4 Plus 

*ʇʦʞʘʣʫʡʩʪʘ, ʧʨʠʤʠʪʝ ʢ ʩʚʝʜʝʥʠʶ, ʯʪʦ 30 ʠʶʥʷ 2008 ʛ. ɸʤʝʨʠʢʘʥʩʢʠʡ ʠʥʩʪʠʪʫʪ ʥʝʬʪʠ ʧʨʝʢʨʘʪʠʣ 
ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ API CF-4. 

 
ʅʠʞʝ ʤʳ ʜʘʸʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʡ ʩʝʨʚʠʩʥʦʡ ʢʘʪʝʛʦʨʠʠ API, ʦʜʥʘʢʦ 
ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʜʙʦʨʫ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦ 
ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʚʠʛʘʪʝʣʝʡ. 
 
çSè - ʉʀʉʊɽʄʓ ʀʉʂʈʆɺʆɻʆ ɿɸɾʀɻɸʅʀʗ (ʙʝʥʟʠʥʦʚʳʝ, ʧʨʦʧʘʥʦʚʳʝ, ʥʘ 
ʩʞʠʞʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ)  
 
ʆʧʠʩʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʦʪ SA ʜʦ SF ʥʝ ʜʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ. 
ɺʩʝ ʜʝʡʩʪʚʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ ʟʘʤʝʥʷʪʴ ʤʘʩʣʘ ʵʪʠʭ ʫʩʪʘʨʝʚʰʠʭ ʢʣʘʩʩʦʚ.  
 
SG ɼʃʗ ɻɸʈɸʅʊʀʁʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ɹɽʅɿʀʅʆɺʓʍ ɼɺʀɻɸʊɽʃɽʁ 1989ʛ. 
ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ ʠ 
ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ ʥʘʯʠʥʘʷ ʩ 1989 ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ (ʫʩʪʘʨʝʚʰʘʷ). 
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SH ɼʃʗ ɻɸʈɸʅʊʀʁʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ɹɽʅɿʀʅʆɺʓʍ ɼɺʀɻɸʊɽʃɽʁ 1994 ʛ. 
ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ ʠ 
ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ ʥʘʯʠʥʘʷ ʩ 1994 ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʦʙʩʣʫʞʠʚʘʥʠʷ. ʄʘʩʣʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʪʘʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʣʘʤʠ ʧʨʝʜʳʜʫʱʠʭ ʢʘʪʝʛʦʨʠʡ ʧʦʚʳʰʝʥʥʫʶ ʟʘʱʠʪʫ ʦʪ ʦʪʣʦʞʝʥʠʡ ʚ 
ʜʚʠʛʘʪʝʣʝ, ʦʢʠʩʣʝʥʠʷ ʠ ʠʟʥʦʩʘ. ʄʘʩʣʘ, ʦʪʚʝʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʘ API 
SH, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢʘʪʝʛʦʨʠʠ API 
SG, SG/CC, SF, SF/CC ʠ SE (ʫʩʪʘʨʝʚʰʘʷ).  
 
SJ ɼʃʗ ɻɸʈɸʅʊʀʁʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ɹɽʅɿʀʅʆɺʓʍ ɼɺʀɻɸʊɽʃɽʁ 1997 ʛ. 
ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʣʝʛʢʦʚʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ 
ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ ʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ ʥʘʯʠʥʘʷ ʩ 1997 ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʧʨʘʚʠʣʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ SJ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 
ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢʘʪʝʛʦʨʠʷ API SH ʠ ʙʦʣʝʝ ʨʘʥʥʠʝ ʢʣʘʩʩʳ 
ʦʙʩʣʫʞʠʚʘʥʠʷ.  
 
SL ɼʃʗ ɻɸʈɸʅʊʀʁʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ɹɽʅɿʀʅʆɺʓʍ ɼɺʀɻɸʊɽʃɽʁ 2000ʛ. 
ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʣʝʛʢʦʚʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ 
ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ ʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ, ʥʘʯʠʥʘʷ ʩ 1 ʠʶʣʷ 2001 ʛʦʜʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʱʝʤʫ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʪʘʢʠʭ ʤʘʩʝʣ, ʥʦʚʳʡ 
ʩʪʘʥʜʘʨʪ ʥʘʧʨʘʚʣʝʥ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʥʠʞʝʥʠʝ ʣʝʪʫʯʝʩʪʠ ʤʘʩʝʣ, ʧʨʦʜʣʝʥʠʝ ʠʭ ʩʨʦʢʘ 
ʩʣʫʞʙʳ, ʧʦʚʳʰʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʩʠʩʪʝʤʘʤʠ 
ʢʦʥʪʨʦʣʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ. ʄʘʩʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ API SL, ʤʦʛʫʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʚ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢʘʪʝʛʦʨʠʷ API SJ ʠ 
ʙʦʣʝʝ ʨʘʥʥʠʝ ʢʣʘʩʩʳ ʦʙʩʣʫʞʠʚʘʥʠʷ.  
 
SM ɼʃʗ ɻɸʈɸʅʊʀʁʅʆɻʆ ʆɹʉʃʋɾʀɺɸʅʀʗ ɹɽʅɿʀʅʆɺʓʍ ɼɺʀɻɸʊɽʃɽʁ 2005ʛ. 
ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʣʝʛʢʦʚʳʭ ʠ ʩʧʦʨʪʠʚʥʳʭ 
ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ ʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ, ʥʘʯʠʥʘʷ ʩ ʜʝʢʘʙʨʷ 2004 ʛʦʜʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʱʝʤʫ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʪʘʢʠʭ ʤʘʩʝʣ, ʥʦʚʳʡ 
ʩʪʘʥʜʘʨʪ ʥʘʧʨʘʚʣʝʥ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʩʥʠʞʝʥʠʝ ʣʝʪʫʯʝʩʪʠ ʤʘʩʝʣ, ʧʨʦʜʣʝʥʠʝ ʠʭ ʩʨʦʢʘ 
ʩʣʫʞʙʳ, ʧʦʚʳʰʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʩʠʩʪʝʤʘʤʠ 
ʢʦʥʪʨʦʣʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ. ʄʘʩʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ API SM, ʤʦʛʫʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʚ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʢʘʪʝʛʦʨʠʷ API SL ʠ 
ʙʦʣʝʝ ʨʘʥʥʠʝ ʢʣʘʩʩʳ ʦʙʩʣʫʞʠʚʘʥʠʷ.  
 
çCè - ʉʀʉʊɽʄʓ ɺʆʉʇʃɸʄɽʅɽʅʀʗ ʉɾɸʊʀɽʄ (ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ)  
 
ʉɸ ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ  
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʤʝʨʝʥʥʦ ʪʷʞʝʣʦʤ 
ʨʝʞʠʤʝ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤ ʪʦʧʣʠʚʝ. ʊʘʢʘʷ ʢʘʪʝʛʦʨʠʷ ʠʥʦʛʜʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 
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ʦʙʩʣʫʞʠʚʘʥʠʝ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʣʝʛʢʦʤ ʨʝʞʠʤʝ. ʐʠʨʦʢʦ 
ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʢʦʥʮʝ ʩʦʨʦʢʦʚʳʭ ʠ ʧʷʪʠʜʝʩʷʪʳʭ ʛʦʜʦʚ (ʫʩʪʘʨʝʚʰʘʷ). 
 
CB ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ  
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʣʝʛʢʦʤ ʠʣʠ ʫʤʝʨʝʥʥʦ 
ʪʷʞʝʣʦʤ ʨʝʞʠʤ, ʥʦ ʥʘ ʪʦʧʣʠʚʝ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʚʳʟʳʚʘʣʦ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʟʘʱʠʪʝ ʦʪ ʠʟʥʦʩʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʝʣ 
ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʯʘʣʦʩʴ ʚ 1949 ʛ. (ʫʩʪʘʨʝʚʰʘʷ) 
 
ʉʉ ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ  
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʙʝʟ ʥʘʜʜʫʚʘ, ʩ 
ʥʘʜʜʫʚʦʤ ʠ ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʤʝʨʝʥʥʦ ʪʷʞʝʣʦʤ ʣʠʙʦ ʪʷʞʝʣʦʤ 
ʨʝʞʠʤʝ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʤ ʪʦʧʣʠʚʝ, ʘ ʪʘʢʞʝ ʨʷʜʘ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ, 
ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ. ʄʘʩʣʘ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ 
ʟʘʱʠʪʳ ʦʪ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʢʦʨʨʦʟʠʠ ʧʦʜʰʠʧʥʠʢʦʚ ʚ ʪʘʢʠʭ 
ʪʠʧʘʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʙʝʥʟʠʥʦʚʳʭ 
ʜʚʠʛʘʪʝʣʷʭ. ɺʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ ʚ 1961 ʛ. (ʫʩʪʘʨʝʚʰʘʷ) 
 
CD ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ  
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʙʝʟ ʥʘʜʜʫʚʘ, ʩ 
ʥʘʜʜʫʚʦʤ ʠ ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʛʜʝ ʦʯʝʥʴ ʥʝʦʙʭʦʜʠʤʘ ʵʬʬʝʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʦʪ ʠʟʥʦʩʘ 
ʠ ʦʪʣʦʞʝʥʠʡ, ʣʠʙʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʧʣʠʚʘ ʨʘʟʣʠʯʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 
ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ. ʄʘʩʣʘ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʩʪʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ 
1955 ʛ. ʠ ʦʙʝʩʧʝʯʠʚʘʣʠ ʟʘʱʠʪʫ ʦʪ ʢʦʨʨʦʟʠʠ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 
ʦʪʣʦʞʝʥʠʡ ʚ ʪʘʢʠʭ ʪʠʧʘʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (ʫʩʪʘʨʝʚʰʘʷ). 
 
CD-II ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼɺʋʍʊɸʂʊʅʓʍ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ, 
ʈɸɹʆʊɸʖʑʀʍ ɺ ʊʗɾɪʃʆʄ ʈɽɾʀʄɽ 
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʚʫʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʪʨʝʙʫʶʱʠʭ ʦʯʝʥʴ 
ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʦʪ ʠʟʥʦʩʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ. ʄʘʩʣʘ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ 
ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʚʩʝʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʨʚʠʩʥʦʡ ʢʘʪʝʛʦʨʠʠ API 
CD (ʫʩʪʘʨʝʚʰʘʷ). 
 
CE ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 1983 ɻʆɼɸ 
ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʊʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʥʘʜʜʫʚʦʤ ʠ 
ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʥʘʯʠʥʘʷ ʩ 1983 
ʛʦʜʘ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʢʘʢ ʧʨʠ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʢʘʭ, ʪʘʢ ʠ ʧʨʠ 
ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʠ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʢʘʭ. ʄʘʩʣʘ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʪʘʢʞʝ ʜʦʣʞʥʳ 
ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʨʚʠʩʥʳʭ ʢʘʪʝʛʦʨʠʡ API CC ʠ CD (ʫʩʪʘʨʝʚʰʘʷ). 
 
ʉF ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ ɺʅɽɼʆʈʆɾʅʓʍ 
ɸɺʊʆʄʆɹʀʃɽʁ ʉ ʅɽʇʈʗʄʓʄ ɺʇʈʓʉʂʆʄ 1994 ɻʆɼɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 
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ʉʝʨʚʠʩʥʘʷ ʢʘʪʝʛʦʨʠʷ API ʉF ʦʙʦʟʥʘʯʘʝʪ ʪʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ ʚʥʝʜʦʨʦʞʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʥʝʧʨʷʤʳʤ ʚʧʨʳʩʢʦʤ ʠ ʜʨʫʛʠʭ ʪʠʧʦʚ 
ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʨʘʟʣʠʯʥʦʤ ʪʦʧʣʠʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ 
ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ, ʥʘʧʨʠʤʝʨ, ʙʦʣʝʝ 0,5 % ʦʪ ʚʝʩʘ. ɼʣʷ ʪʘʢʠʭ 
ʜʚʠʛʘʪʝʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʤʦʜʝʣʠ ʙʝʟ ʥʘʜʜʫʚʘ, ʩ ʥʘʜʜʫʚʦʤ ʠ ʩ 
ʪʫʨʙʦʥʘʜʜʫʚʦʤ, ʦʯʝʥʴ ʚʘʞʥʘ ʵʬʬʝʢʪʠʚʥʘʷ ʟʘʱʠʪʘ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʥʘ 
ʧʦʨʰʥʝʚʦʡ ʩʠʩʪʝʤʝ, ʠʟʥʦʩʘ ʠ ʢʦʨʨʦʟʠʠ ʧʦʜʰʠʧʥʠʢʦʚ ʠʟ ʤʝʜʥʳʭ ʩʧʣʘʚʦʚ. ʄʘʩʣʘ 
ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʢʣʘʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ API CD.  
 
CF-2 ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼɺʋʍʊɸʂʊʅʓʍ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ, 
ʈɸɹʆʊɸʖʑʀʍ ɺ ʊʗɾɽʃʆʄ ʈɽɾʀʄɽ 
 
ʉʝʨʚʠʩʥʘʷ ʢʘʪʝʛʦʨʠʷ API ʉF-2 ʦʙʦʟʥʘʯʘʝʪ ʪʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʚʫʭʪʘʢʪʥʳʭ 
ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʦʪ ʟʘʜʠʨʘ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʣʠʥʜʨʦʚ ʠ ʢʦʣʝʮ, ʘ ʪʘʢʞʝ ʦʪʣʦʞʝʥʠʡ. ʄʘʩʣʘ ʪʘʢʦʡ ʢʘʪʝʛʦʨʠʠ 
ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ 1994 ʛʦʜʘ ʠ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢʣʘʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ API CD-II. ʊʘʢʠʝ ʤʘʩʣʘ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ CF ʠʣʠ CF-4, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʭ ʩʣʫʯʘʝʚ, ʝʩʣʠ 
ʪʘʢʠʝ ʤʘʩʣʘ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʦ ʩ ʫʯʝʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 
ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʡ.  
 
CF-4 ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 1991 ʛ. 
ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʉʝʨʚʠʩʥʘʷ ʢʘʪʝʛʦʨʠʷ API ʉF-2 ʦʙʦʟʥʘʯʘʝʪ ʪʠʧʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ  
ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ 
ʤʦʜʝʣʝʡ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʧʦʥʠʞʝʥʥʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʚʳʭʣʦʧʘ. ʊʘʢʠʝ 
ʜʚʠʛʘʪʝʣʠ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʰʦʩʩʝʡʥʦʤ ʛʨʫʟʦʚʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʄʘʩʣʘ API 
CF-4 ʧʨʝʚʳʰʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢʘʪʝʛʦʨʠʠ ʉɽ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʟʘʤʝʥ ʤʘʩʝʣ 
ʧʨʝʜʳʜʫʱʠʭ ʢʘʪʝʛʦʨʠʡ ʉʉ, CD ʠ CE. 
 
CG-4 ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ʈɸɹʆʊɸʖʑʀʍ ɺ ʊʗɾɽʃʆʄ ʈɽɾʀʄɽ 
ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 1994 ɻʆɼɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ  ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢʘʢ 
ʰʦʩʩʝʡʥʦʛʦ, ʪʘʢ ʠ ʚʥʝʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʧʣʠʚʦ ʩ 
ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʦʪ ʤʝʥʝʝ 0,05% ʜʦ ʤʝʥʝʝ 0,5 % ʧʦ ʚʝʩʫ. ʄʘʩʣʘ CG-4 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʦʪ ʦʪʣʦʞʝʥʠʡ ʚ ʧʦʨʰʥʝʚʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʚʳʩʦʢʦʡ 
ʪʝʤʧʝʨʘʪʫʨʝ, ʠʟʥʦʩʘ, ʢʦʨʨʦʟʠʠ, ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʩʘʞʠ ʠ ʦʢʠʩʣʝʥʠʷ. 
ʆʥʠ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʜʚʠʛʘʪʝʣʷʭ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʘʥʳ 
ʩ ʫʯʝʪʦʤ ʥʦʨʤ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ 1994 ʛ., ʠ ʤʦʛʫʪ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪʦʤ 
ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʪʝʛʦʨʠʷʤ CD, CE ʠ CF-4. 
 
CH-4 ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ʈɸɹʆʊɸʖʑʀʍ ɺ ʊʗɾɽʃʆʄ ʈɽɾʀʄɽ 
ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 1999 ɻʆɼɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢʘʢ 
ʰʦʩʩʝʡʥʦʛʦ, ʪʘʢ ʠ ʚʥʝʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ ʤʦʞʝʪ 
ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʤʝʥʝʝ 0,05% ʜʦ ʤʝʥʝʝ 0,5% ʧʦ ʚʝʩʫ. ʄʘʩʣʘ ʉʅ-4 ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʥʘʠʣʫʯʰʫʶ ʟʘʱʠʪʫ ʦʪ ʦʪʣʦʞʝʥʠʡ ʚ ʧʦʨʰʥʝʚʦʡ ʩʠʩʪʝʤʝ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 
ʠʟʥʦʩʘ, ʢʦʨʨʦʟʠʠ, ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʩʘʞʠ ʠ ʦʢʠʩʣʝʥʠʷ. ʊʘʢʠʝ ʤʘʩʣʘ 
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ʙʳʣʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ, ʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʥʦʨʤʘʤʠ ɸʛʝʥʪʩʪʚʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 1998 ʛ., ʠ ʤʦʛʫʪ ʪʘʢʞʝ 
ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʪʝʛʦʨʠʷʤ API CD, 
CE, CF-4 ʠ CG-4. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʥʘʯʘʣʦʩʴ ʚ 1999ʛ.  
 
CI-4 (CI-4 Plus) ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ʈɸɹʆʊɸʖʑʀʍ ɺ ʊʗɾɽʃʆʄ ʈɽɾʀʄɽ 
ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 2002 ɻʆɼɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 
 
ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢʘʢ 
ʰʦʩʩʝʡʥʦʛʦ, ʪʘʢ ʠ ʚʥʝʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʪʦʧʣʠʚʝ ʤʦʞʝʪ 
ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʤʝʥʝʝ 0,05% ʜʦ ʤʝʥʝʝ 0,5% ʧʦ ʚʝʩʫ. ʅʦʚʘʷ ʢʘʪʝʛʦʨʠʷ 
ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʛʣʘʩʥʦ ʞʝʩʪʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ ʠ ʩ ʫʯʝʪʦʤ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʡ 
ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʳʟʚʘʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʚʠʛʘʪʝʣʝʡ ʩʠʩʪʝʤʘʤʠ ʨʝʮʠʨʢʫʣʷʮʠʠ 
ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ (EGR). ʄʘʩʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʢʣʘʩʩʘ 
ʦʙʩʣʫʞʠʚʘʥʠʷ, ʫʞʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʢʦʤʧʘʥʠʝʡ çPetro-Canadaè ʠ ʤʦʛʫʪ ʪʘʢʞʝ 
ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʪʝʛʦʨʠʷʤ API CD, 
CE, CF-4, CG-4 ʠ ʉʅ-4.  
 
CJ-4 ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ʈɸɹʆʊɸʖʑʀʍ ɺ ʊʗɾɽʃʆʄ ʈɽɾʀʄɽ ɼʀɿɽʃʔʅʓʍ 
ɼɺʀɻɸʊɽʃɽʁ 2007 ɻʆɼɸ ʇʈʆʀɿɺʆɼʉʊɺɸ  
 
ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʩʦʢʦʦʙʦʨʦʪʥʳʭ ʯʝʪʳʨʝʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, 
ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ ʧʦ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʣʷ 
ʰʦʩʩʝʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 2007 ʛʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʥʝʝ. ʕʪʠ ʤʘʩʣʘ ʩʧʝʮʠʘʣʴʥʦ 
ʩʦʩʪʘʚʣʝʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʜʠʟʝʣʴʥʦʤ 
ʪʦʧʣʠʚʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʜʦ 500 ppm (0,05% ʦʪ ʤʘʩʩʳ). ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ 
ʪʘʢʠʭ ʤʘʩʝʣ ʚ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʜʠʟʝʣʴʥʦʤ ʪʦʧʣʠʚʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ 
ʙʦʣʝʝ 15 ppm (0,0015% ʦʪ ʤʘʩʩʳ), ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ 
ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠ/ʠʣʠ ʠʥʪʝʨʚʘʣ ʟʘʤʝʥʳ ʤʘʩʣʘ. 
 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄʆʊʆʈʅʓʍ ʄɸʉɽʃ ɽɺʈʆʇɽʁʉʂʆʁ 
ɸʉʉʆʎʀɸʎʀʀ ʂʆʅʉʊʈʋʂʊʆɺ ɸɺʊʆʄʆɹʀʃɽʁ (ACEA) 
 

ʏʣʝʥʘʤʠ ɸʉɽɸ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʘʥʠʠ: BMW Group, DAF Trucks, Daimler, 
FIAT, Ford of Europe, General Motors Europe, Jaguar Land Rover, MAN Nutzfahrzeuge, 
Porsche, PSA Peugeot Citro±n, Renault, Scania, Toyota Motor Europe, Volkswagen, 
Volvo. 

ɽʚʨʦʧʝʡʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ (ɸʉɽɸ) ʩ ʢʦʥʮʘ 2008 ʛʦʜʘ 
ʚʚʝʣʘ ʥʦʚʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʫʶʩʷ ʦʪ 
ʧʨʝʜʳʜʫʱʝʡ.  

ɻʣʘʚʥʳʝ ʦʪʣʠʯʠʷ:  

 ʧʨʝʞʥʠʝ ʢʣʘʩʩʳ ɸ (ʤʘʩʣʘ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ) ʠ ɺ (ʤʘʩʣʘ ʜʣʷ ʜʠʟʝʣʝʡ 
ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ, ʤʠʢʨʦʘʚʪʦʙʫʩʦʚ) ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʠʥ ʥʦʚʳʡ 
ʢʣʘʩʩ ɸ/ɺ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʘʩʣʘ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʥʘʟʚʘʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ; 
(A1/B1-08, A3/B3-08, A3/B4-08, A5/B5-08)  
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 ʚʚʝʜʝʥ ʥʦʚʳʡ ʢʣʘʩʩ ʉ ʥʘ ʤʘʩʣʘ, ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ʦʪʨʘʙʦʪʘʚʰʠʭ 
ʛʘʟʦʚ ʠ ʩʘʞʝʚʳʤʠ ʬʠʣʴʪʨʘʤʠ; 
(ʉ1-08, ʉ2-08, ʉ3-08, ʉ4-08)  

 ʠʟ ʢʣʘʩʩʘ ɽ (ʤʘʩʣʘ ʜʣʷ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚʠʢʦʚ ʠ ʪʝʭʥʠʢʠ) ʠʩʢʣʶʯʝʥʳ ʜʚʝ ʢʘʪʝʛʦʨʠʠ 
ɽ2-96, ʚʳʧʫʩʢ 5, ɽ4-99, ʚʳʧʫʩʢ 3) ʠ ʚʚʝʜʝʥʳ ʪʨʠ ʥʦʚʳʝ (ɽ6, ɽ7, E9) 

ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʥʦʚʣʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸʉɽɸ ʦʙʫʩʣʦʚʣʝʥʦ ʚʚʝʜʝʥʠʝʤ ʚ 
2005 ʛʦʜʫ ʥʦʚʳʭ ʫʞʝʩʪʦʯʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ Euro-4 ʧʦ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ 
ʛʘʟʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ ʠʭ 
ʵʢʦʣʦʛʠʯʥʦʩʪʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ACɽA 2008 ʛʦʜʘ ʧʦʜʨʘʟʜʝʣʷʝʪ ʤʘʩʣʘ ʥʘ 
ʜʚʝʥʘʜʮʘʪʴ ʢʘʪʝʛʦʨʠʡ. ʆʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʥʘʟʥʘʯʝʥʠʝ ʤʘʩʣʘ 
ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʜʘʥʦ ʚ ʪʘʙʣʠʮʝ. 
 

ʆʇʀʉɸʅʀɽ ʂʃɸʉʉʆɺ ʀ ʂɸʊɽɻʆʈʀʁ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʢʣʘʩʩʘ 

ʆʧʠʩʘʥʠʝ 

A1/B1-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʤʦʪʦʨʥr ʝ ʤʘʩʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʙʝʥʟʠʥʦʚr ʭ ʠ ʜʠʟʝʣɹ ʥr ʭ  
ʜʚʠʛʘʪʝʣ̫ ʭ ʣʝʛʢʦʚr ʭ ʪʨʘʥʩʧʦʨʪʥr ʭ ʩʨʝʜʩʪʚ,  ʤʠʥʠʚɻ ʥʦʚ ʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ, ʚ ʢʦʪʦʨr ʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣɹ ʟʦʚʘʥʠʝ ʤʘʩʝʣ:  
ʩʥʠʞʘʁ ʠɦʭ ʪʨʝʥʠʝ, ʤʘʣʦʚ̫ ʟʢʠʭ, ʩ ʚr ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚr ʩʦʢʦʡ ʩʢʦʨʦʩʪʴʁ ʩʜʚʠʛʘ  ʜʣ̫ ʤʘʩʝʣ   xW/20 2,6 ʤʇʘ ʩ  ʠ ʜʣ̫ 
ʚʩʝʭ ʦʩʪʘʣɹ ʥr ʭ ʢʣʘʩʩʦʚ ʦʪ 2,9 ʜʦ 3,5 ʤʇʘ·ʩ  
ʇʨʝʜʥʘʟʥʘʯʝʥr ʜʣ̫ ʠʩʧʦʣɹ ʟʦʚʘʥʠ̫ ʩ ʫʚʝʣʠʯʝʥʥr ʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʤʝʥr.  
ʕʪʠ ʤʘʩʣʘ ʤʦʛʫʪ ʙr ʪʴ ʥʝ ʧʨʠʛʦʜʥr ʜʣ̫ ʩʤʘʟ ʚrʘʥʠ̫ ʥʝʢʦʪʦʨr ʭ ʜʚʠʛʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪ ʩɹ̫ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ 
ʢɻʩʧʣʫʘʪʘʮʠʠ. 

A3/B3-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʤʘʩʣʘ ʩ ʚr ʩʦʢʠʤʠ ʢɻʩʧʣʫʘʪʘʮʠʦʥʥr ʤʠ 
ʩʚʦʡʩʪʚʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʬʦʨʩʠʨʦʚʘʥʥr ʭ ʙʝʥʟʠʥʦʚr ʭ ʜʚʠʛʘʪʝʣ̫ ʭ ʠ ʜʠʟʝʣ̫ ʭ ʣʝʛʢʠʭ ʪʨʘʥʩʧʦʨʪʥr ʭ 
ʩʨʝʜʩʪʚ ʠ/ʠʣʠ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʩ ʫʚʝʣʠʯʝʥʥr ʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʤʝʞʜʫ ʩʤʝʥʘʤʠ ʤʘʩʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠ̫ ʤʠ 
ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʜʚʠʛʘʪʝʣʝʡ, ʠ/ʠʣʠ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʦʩʦʙʦ ʪ ʞ̫ʝʣr ʭ ʫʩʣʦʚʠ̫ ʭ ʢɻʩʧʣʫʘʪʘʮʠʠ, ʠ/ʠʣʠ ʚʩʝʩʝʟʦʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠ̫ 
ʤʘʣʦʚ̫ ʟʢʠʭ ʤʘʩʝʣ. 

A3/B4-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʤʘʩʣʘ ʩ ʚr ʩʦʢʠʤʠ ʢɻʩʧʣʫʘʪʘʮʠʦʥʥr ʤʠ 
ʩʚʦʡʩʪʚʘʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʬʦʨʩʠʨʦʚʘʥʥr ʭ ʙʝʥʟʠʥʦʚr ʭ ʜʚʠʛʘʪʝʣ̫ ʭ ʠ ʜʠʟʝʣ̫ ʭ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥr ʤ 
ʚʧʨr ʩʢʦʤ ʪʦʧʣʠʚʘ. ʄʦʛʫʪ ʠʩʧʦʣɹ ʟʦʚʘʪʩɹ̫ ʚʤʝʩʪʦ  A3/B3 

A5/B5-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʤʦʪʦʨʥr ʝ ʤʘʩʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʙʝʥʟʠʥʦʚr ʭ ʠ ʜʠʟʝʣɹ ʥr ʭ  
ʜʚʠʛʘʪʝʣ̫ ʭ ʣʝʛʢʦʚr ʭ ʪʨʘʥʩʧʦʨʪʥr ʭ ʩʨʝʜʩʪʚ,  ʤʠʥʠʚɻ ʥʦʚ ʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ, ʚ ʢʦʪʦʨr ʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣɹ ʟʦʚʘʥʠʝ ʤʘʩʝʣ:  
ʩʥʠʞʘʁ ʠɦʭ ʪʨʝʥʠʝ, ʤʘʣʦʚ̫ ʟʢʠʭ, ʩ ʚr ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʚr ʩʦʢʦʡ ʩʢʦʨʦʩʪʴʁ ʩʜʚʠʛʘ  ʦʪ 2,9 ʜʦ 3,5 ʤʇʘ·ʩ  
ʇʨʝʜʥʘʟʥʘʯʝʥ rʜʣ̫ ʠʩʧʦʣɹ ʟʦʚʘʥʠ̫ ʩ ʫʚʝʣʠʯʝʥʥr ʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʤʝʥr.  
ʕʪʠ ʤʘʩʣʘ ʤʦʛʫʪ ʙr ʪʴ ʥʝ ʧʨʠʛʦʜʥr ʜʣ̫ ʩʤʘʟ ʚrʘʥʠ̫ ʥʝʢʦʪʦʨr ʭ ʜʚʠʛʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪ ʩɹ̫ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ 
ʢɻʩʧʣʫʘʪʘʮʠʠ. 

ʉ1-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʤʘʩʣʘ, ʩʦʚʤʝʩʪʠʤrʝ ʩ ʘʛʨʝʛʘʪʘʤʠ 
ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʬʦʨʩʠʨʦʚʘʥʥr ʭ ʙʝʥʟʠʥʦʚr ʭ ʜʚʠʛʘʪʝʣ̫ ʭ ʠ ʜʠʟʝʣ̫ ʭ 
ʣʝʛʢʠʭ ʪʨʘʥʩʧʦʨʪʥr ʭ ʩʨʝʜʩʪʚ, ʦʙʦʨʫʜʦʚʘʥʥr ʭ ʩʘʞʝʚr ʤʠ ʬʠʣɹ ʪʨʘʤʠ ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥr ʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ. ʆʥʠ ʧʨʠʛʦʜʥr ʜʣ̫ 
ʜʚʠʛʘʪʝʣʝʡ, ʚ ʢʦʪʦʨr ʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣɹ ʟʦʚʘʥʠʝ ʤʘʩʝʣ, ʩʥʠʞʘʁ ʠɦʭ ʪʨʝʥʠʝ, ʤʘʣʦʚ̫ ʟʢʠʭ ʧʨʠ ʚr ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚr ʩʦʢʦʡ 
ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ (2,9 ʤʇʘ·ʩ). 
Ɣ ʕʪʠ ʤʘʩʣʘ ʠʤʝʁ ʪ ʥʘʠʤʝʥɹ ʫhʁ ʩʫʣɹ ʬʘʪʥʫʁ ʟʦʣɹ ʥʦʩʪʴ ʠ ʩʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʠ ʩʝʨr ʠ ʤʦʛʫʪ ʙr ʪʴ ʥʝ ʧʨʠʛʦʜʥr ʜʣ̫ 
ʩʤʘʟ ʚrʘʥʠ̫ ʥʝʢʦʪʦʨr ʭ ʜʚʠʛʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪ ʩɹ̫ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʢɻʩʧʣʫʘʪʘʮʠʠ ʠ ʩʧʨʘʚʦʯʥʠʢʘʤʠ. 

ʉ2-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʤʘʩʣʘ, ʩʦʚʤʝʩʪʠʤrʝ ʩ ʘʛʨʝʛʘʪʘʤʠ 
ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʬʦʨʩʠʨʦʚʘʥʥr ʭ ʙʝʥʟʠʥʦʚr ʭ ʜʚʠʛʘʪʝʣ̫ ʭ ʠ ʜʠʟʝʣ̫ ʭ 
ʣʝʛʢʠʭ ʪʨʘʥʩʧʦʨʪʥr ʭ ʩʨʝʜʩʪʚ, ʦʙʦʨʫʜʦʚʘʥʥr ʭ ʩʘʞʝʚr ʤʠ ʬʠʣɹ ʪʨʘʤʠ ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥr ʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ. ʆʥʠ ʧʨʠʛʦʜʥr ʜʣ̫ 
ʜʚʠʛʘʪʝʣʝʡ, ʚ ʢʦʪʦʨr ʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣɹ ʟʦʚʘʥʠʝ ʤʘʩʝʣ, ʩʥʠʞʘʁ ʠɦʭ ʪʨʝʥʠʝ, ʤʘʣʦʚ̫ ʟʢʠʭ ʧʨʠ ʚr ʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚr ʩʦʢʦʡ 
ʩʢʦʨʦʩʪʠ ʩʜʚʠʛʘ (2,9 ʤʇʘ·ʩ). 
ʕʪʠ ʤʘʩʣʘ ʫʚʝʣʠʯʠʚʘʁ ʪ ʩʨʦʢ ʩʣʫʞʙr ʩʘʞʝʚr ʭ ʬʠʣɹ ʪʨʦʚ ʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʜʘʁ ʪ ʢɻʦʥʦʤʠʁ ʪʦʧʣʠʚʘ. ʅʝʦʙʭʦʜʠʤʦ 
ʨʫʢʦʚʦʜʩʪʚʦʚʘʪ ʩɹ̫ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʢɻʩʧʣʫʘʪʘʮʠʠ. 

ʉ3-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʤʘʩʣʘ, ʩʦʚʤʝʩʪʠʤrʝ ʩ ʘʛʨʝʛʘʪʘʤʠ 
ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʬʦʨʩʠʨʦʚʘʥʥr ʭ ʙʝʥʟʠʥʦʚr ʭ ʜʚʠʛʘʪʝʣ̫ ʭ ʠ ʜʠʟʝʣ̫ ʭ 
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ʆʇʀʉɸʅʀɽ ʂʃɸʉʉʆɺ ʀ ʂɸʊɽɻʆʈʀʁ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʢʣʘʩʩʘ 

ʆʧʠʩʘʥʠʝ 

ʣʝʛʢʠʭ ʪʨʘʥʩʧʦʨʪʥr ʭ ʩʨʝʜʩʪʚ, ʦʙʦʨʫʜʦʚʘʥʥr ʭ ʩʘʞʝʚr ʤʠ ʬʠʣɹ ʪʨʘʤʠ ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥr ʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ,  ʕʪʠ ʤʘʩʣʘ 

ʫʚʝʣʠʯʠʚʘʁ ʪ ʩʨʦʢ ʩʣʫʞʙr ʩʘʞʝʚr ʭ ʬʠʣɹ ʪʨʦʚ ʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. 

C4-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʤʦʪʦʨʥr ʝ ʤʘʩʣʘ, ʩʦʚʤʝʩʪʠʤrʝ ʩ 
ʥʝʡʪʨʘʣʠʟʘʪʦʨʘʤʠ  ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥr ʝ ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʬʦʨʩʠʨʦʚʘʥʥr ʭ ʙʝʥʟʠʥʦʚr ʭ ʜʚʠʛʘʪʝʣ̫ ʭ ʠ 
ʜʠʟʝʣ̫ ʭ ʣʝʛʢʦʚr ʭ ʪʨʘʥʩʧʦʨʪʥr ʭ ʩʨʝʜʩʪʚ, ʦʙʦʨʫʜʦʚʘʥʥr ʭ ʩʘʞʝʚr ʤʠ ʬʠʣɹ ʪʨʘʤʠ (DPF) ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥr ʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ 
(TWC) ʜʣ̫ ʢʦʪʦʨr ʭ ʪʨʝʙʫʁ ʪʩ̫ ʤʘʩʣʘƏknv R@ORƐ'ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨr, ʬʦʩʬʦʨʘ, ʩʫʣɹ ʬʘʪʥʦʡ ʟʦʣr)  ʠ ʩ 
ʪʨʝʙʦʚʘʥʠ̫ ʤʠ ʢ ʚr ʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʚ̫ ʟʢʦʩʪʠ ʦʛʨʘʥʠʯʝʥʥr ʤʠ ʤʠʥʠʤʘʣɹ ʥr ʤ ʟʥʘʯʝʥʠʝʤ 3.5mPa.s. 
ʅʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪ ʩɹ̫ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʢɻʩʧʣʫʘʪʘʮʠʠ 

ɽ4-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʩʪʘʨʝʥʠʁ ʤʘʩʣʘ, ʦʙʝʩʧʝʯʠʚʘʁ ʠɦʝ ʚr ʩʦʢʫʁ 
ʯʠʩʪʦʪʫ ʧʦʨh ʥʝʡ, ʤʘʣr ʡ ʠʟʥʦʩ ʠ ʧʨʝʜʦʪʚʨʘɦ ʘʁ ʠɦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠ̫ ʥʠʝ ʩʘʞʠ ʥʘ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ. 
ʈʝʢʦʤʝʥʜʦʚʘʥr ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʦʙʦʨʦʪʥr ʭ ʜʠʟʝʣ̫ ʭ, ʨʘʙʦʪʘʁ ʠɦʭ ʚ ʦʩʦʙʦ ʪ ʞ̫ʝʣr ʭ ʫʩʣʦʚʠ̫ ʭ ʢɻʩʧʣʫʘʪʘʮʠʠ, ʚr ʧʦʣʥ̫ ʶɦʠʭ 
ʪʨʝʙʦʚʘʥʠ̫ Euro-1, Euro-2, Euro-3, Euro-4 ʠ Euro-5  ʧʦ ʤɻʠʩʩʠʠ ʪʦʢʩʠʯʥr ʭ ʚʝɦ ʝʩʪʚ, ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥr ʭ ʧʨʠ 
ʟʥʘʯʠʪʝʣɹ ʥʦ ʫʚʝʣʠʯʝʥʥr ʭ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʩʤʝʥʘʤʠ ʤʘʩʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠ̫ ʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʆʥʠ ʧʨʠʤʝʥʠʤr ʜʣ̫ ʜʚʠʛʘʪʝʣʝʡ ʩ ʨʝʮʠʨʢʫʣ̫ ʮʠʝʡ ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ, ʩ ʩʠʩʪʝʤʦʡ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʥʠʞʝʥʠ̫ ʫʨʦʚʥ̫ ʦʢʩʠʜʦʚ 

ʘʟʦʪʘ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʘʞʝʚr ʭ ʬʠʣɹ ʪʨʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪ ʩɹ̫ ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʢɻʩʧʣʫʘʪʘʮʠʠ. 

ɽ6-08 ʉʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʩʪʘʨʝʥʠʁ ʤʘʩʣʘ, ʦʙʝʩʧʝʯʠʚʘʁ ʠɦʝ ʚr ʩʦʢʫʁ ʯʠʩʪʦʪʫ ʧʦʨh ʥʝʡ, ʤʘʣr ʡ ʠʟʥʦʩ ʠ 
ʧʨʝʜʦʪʚʨʘɦ ʘʁ ʠɦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠ̫ ʥʠʝ ʩʘʞʠ ʥʘ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ. 
ʈʝʢʦʤʝʥʜʦʚʘʥr ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʦʙʦʨʦʪʥr ʭ ʜʠʟʝʣ̫ ʭ, ʨʘʙʦʪʘʁ ʠɦʭ ʚ ʦʩʦʙʦ ʪ ʞ̫ʝʣr ʭ ʫʩʣʦʚʠ̫ ʭ ʢɻʩʧʣʫʘʪʘʮʠʠ, ʚr ʧʦʣʥ̫ ʶɦʠʭ 
ʪʨʝʙʦʚʘʥʠ̫  Euro-1, Euro-2, Euro-3, Euro-4 ʠ Euro-5 ʧʦ ʤɻʠʩʩʠʠ ʪʦʢʩʠʯʥr ʭ ʚʝɦ ʝʩʪʚ, ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥr ʭ ʧʨʠ 
ʟʥʘʯʠʪʝʣɹ ʥʦ ʫʚʝʣʠʯʝʥʥr ʭ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʩʤʝʥʘʤʠ ʤʘʩʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠ̫ ʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʆʥʠ ʧʨʠʤʝʥʠʤr ʧʨʠ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʩʘʞʝʚr ʭ ʬʠʣɹ ʪʨʦʚ ʠ ʜʣ̫ ʜʚʠʛʘʪʝʣʝʡ ʩ ʨʝʮʠʨʢʫʣ̫ ʮʠʝʡ ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ, ʩ 
ʩʠʩʪʝʤʦʡ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʥʠʞʝʥʠ̫ ʫʨʦʚʥ̫ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. 
ʄʘʩʣʘ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥ̫ ʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʣʦʩʝʨʥʠʩʪ ʤr ʜʠʟʝʣɹ ʥr ʤ ʪʦʧʣʠʚʦʤ. 

ɽ7-08 ʉʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʩʪʘʨʝʥʠʁ ʤʘʩʣʘ, ʦʙʝʩʧʝʯʠʚʘʁ ʠɦʝ ʚr ʩʦʢʫʁ ʯʠʩʪʦʪʫ ʧʦʨh ʥʝʡ, ʤʘʣr ʡ ʠʟʥʦʩ ʠ 
ʧʨʝʜʦʪʚʨʘɦ ʘʁ ʠɦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠ̫ ʥʠʝ ʩʘʞʠ ʥʘ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ. 
ʈʝʢʦʤʝʥʜʦʚʘʥr ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʦʙʦʨʦʪʥr ʭ ʜʠʟʝʣ̫ ʭ, ʨʘʙʦʪʘʁ ʠɦʭ ʚ ʦʩʦʙʦ ʪ ʞ̫ʝʣr ʭ ʫʩʣʦʚʠ̫ ʭ ʢɻʩʧʣʫʘʪʘʮʠʠ, ʚr ʧʦʣʥ̫ ʶɦʠʭ 
ʪʨʝʙʦʚʘʥʠ̫  Euro-1, Euro-2, Euro-3, Euro-4 ʠ Euro-5 ʧʦ ʤɻʠʩʩʠʠ ʪʦʢʩʠʯʥr ʭ ʚʝɦ ʝʩʪʚ, ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥr ʭ ʧʨʠ 
ʟʥʘʯʠʪʝʣɹ ʥʦ ʫʚʝʣʠʯʝʥʥr ʭ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʩʤʝʥʘʤʠ ʤʘʩʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠ̫ ʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʆʙʣʘʜʘʁ ʪ ʚr ʩʦʢʠʤʠ ʧʨʦʪʠʚʦʠʟʥʦʩʥr ʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʪʦʡʢʦʩʪʴʁ ʢ ʩʪʘʨʝʥʠʁ, ʧʨʝʜʦʪʚʨʘɦ ʘʁ ʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚ 
ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʝ ʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠ̫ ʥʠʝ ʩʘʞʠ ʥʘ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ. 
ʆʥʠ ʧʨʠʤʝʥʠʤr ʚ ʘʚʪʦʤʦʙʠʣ̫ ʭ ʙʝʟ ʩʘʞʝʚr ʭ ʬʠʣɹ ʪʨʦʚ ʠ ʚ ʙʦʣɹ ʠhʥʩʪʚʝ ʜʚʠʛʘʪʝʣʝʡ, ʠʤʝʁ ʠɦʭ ʨʝʮʠʨʢʫʣ̫ ʮʠʁ ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ ʠ 
ʩʠʩʪʝʤʫ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʥʠʞʝʥʠ̫ ʫʨʦʚʥ̫ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. 

E9-08 ʆʩʪʘʁ ʠɦʝʩ̫ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʚ̫ ʟʢʦʩʪʠ (SAE) ʩʪʦʡʢʠʝ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʩʪʘʨʝʥʠʁ ʤʘʩʣʘ, ʦʙʝʩʧʝʯʠʚʘʁ ʠɦʝ ʚr ʩʦʢʫʁ 
ʯʠʩʪʦʪʫ ʧʦʨh ʥʝʡ, ʤʘʣr ʡ ʠʟʥʦʩ ʠ ʧʨʝʜʦʪʚʨʘɦ ʘʁ ʠɦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠ̫ ʥʠʝ ʩʘʞʠ ʥʘ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ. 
ʈʝʢʦʤʝʥʜʦʚʘʥr ʜʣ̫ ʧʨʠʤʝʥʝʥʠ̫ ʚ ʚr ʩʦʢʦʦʙʦʨʦʪʥr ʭ ʜʠʟʝʣ̫ ʭ, ʨʘʙʦʪʘʁ ʠɦʭ ʚ ʦʩʦʙʦ ʪ ʞ̫ʝʣr ʭ ʫʩʣʦʚʠ̫ ʭ ʢɻʩʧʣʫʘʪʘʮʠʠ, ʚr ʧʦʣʥ̫ ʶɦʠʭ 
ʪʨʝʙʦʚʘʥʠ̫  Euro-1, Euro-2, Euro-3, Euro-4 ʠ Euro-5 ʧʦ ʤɻʠʩʩʠʠ ʪʦʢʩʠʯʥr ʭ ʚʝɦ ʝʩʪʚ, ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥr ʭ ʧʨʠ 
ʟʥʘʯʠʪʝʣɹ ʥʦ ʫʚʝʣʠʯʝʥʥr ʭ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʩʤʝʥʘʤʠ ʤʘʩʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠ̫ ʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʆʙʣʘʜʘʁ ʪ ʚr ʩʦʢʠʤʠ ʧʨʦʪʠʚʦʠʟʥʦʩʥr ʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʪʦʡʢʦʩʪʴʁ ʢ ʩʪʘʨʝʥʠʁ, ʧʨʝʜʦʪʚʨʘɦ ʘʁ ʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʚ 
ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʝ ʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠ̫ ʥʠʝ ʩʘʞʠ ʥʘ ʩʚʦʡʩʪʚʘ ʤʘʩʣʘ. 
Ɣ ʆʥʠ ʧʨʠʤʝʥʠʤr ʚ ʘʚʪʦʤʦʙʠʣ̫ ʭ ʩ ʩʘʞʝʚr ʤʠ ʬʠʣɹ ʪʨʘʤʠ ʠ ʚ ʙʦʣɹ ʠhʥʩʪʚʝ ʜʚʠʛʘʪʝʣʝʡ, ʠʤʝʁ ʠɦʭ ʨʝʮʠʨʢʫʣ̫ ʮʠʁ ʦʪʨʘʙʦʪʘʥʥr ʭ ʛʘʟʦʚ 
ʠ ʩʠʩʪʝʤʫ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʥʠʞʝʥʠ̫ ʫʨʦʚʥ̫ ʦʢʩʠʜʦʚ ʘʟʦʪʘ. 
ʄʘʩʣʘ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥ̫ ʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʣʦʩʝʨʥʠʩʪ ʤr ʜʠʟʝʣɹ ʥr ʤ ʪʦʧʣʠʚʦʤ 

 

ɼʈʋɻʀɽ ʉʇɽʎʀʌʀʂɸʎʀʀ ɼʃʗ ɼʀɿɽʃʔʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 
 
ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩʦʩʪʘʚʠʣʠ ʩʚʦʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʤʦʪʦʨʥʳʤ ʤʘʩʣʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʳʚʘʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ API.  
 
DETROIT DIESEL 
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ɼʣʷ ʜʚʫʭʪʘʢʪʥʳʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ çDetroit Diesel 
Corporationè ʪʨʝʙʫʶʪʩʷ ʤʘʩʣʘ SAE 40 ʠʣʠ 30 ʢʘʯʝʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 
ʢʘʪʝʛʦʨʠʠ API CF-2, ʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʟʦʣʳ ʥʝ ʙʦʣʝʝ ʯʝʤ 1,0% ʦʪ ʚʝʩʘ. ɺ ʢʘʯʝʩʪʚʝ 
ʘʣʴʪʝʨʥʘʪʠʚʳ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ Detroit Diesel ʤʦʜʝʣʝʡ 53, 71 ʠ 92 ʨʘʟʨʝʰʘʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʩʝʣ SAE 15W-40 ʢʘʪʝʛʦʨʠʠ API CF-2, ʦʙʣʘʜʘʶʱʠʭ ʚʷʟʢʦʩʪʴʶ 
HTHS (ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʱʠʪʘ - ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʜʚʠʛ) ʥʝ ʤʝʥʝʝ 3,7 ʩʇ 
(ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʳ ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʥʦʨʤʫ ʚ 0,1 ʚʝʩ. %). ɼʣʷ 
ʜʚʠʛʘʪʝʣʝʡ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʤʦʜʝʣʠ 149 ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʘʩʝʣ SAE 15W-40 ʠ SAE 30. ʆʙʨʘʱʘʝʤ ʚʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ ʯʪʦ çDetroit Diesel 
Corporationè ʙʦʣʝʝ ʥʝ ʚʳʧʫʩʢʘʝʪ ʜʚʫʭʪʘʢʪʥʳʝ ʜʚʠʛʘʪʝʣʠ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʡ ʨʳʥʦʢ. 
 
MACK EO-M 
 
ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʢʦʤʧʘʥʠʷ çMack Trucksè ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʪʘʥʜʘʨʪʳ 
ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʜʣʷ ʩʤʘʟʢʠ ʩʚʦʠʭ ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ.  
 
ʉʧʝʮʠʬʠʢʘʮʠʷ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ MACK EO-M ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ ʚ 1998 ʛ. 
ɼʣʷ ʚʩʝʭ ʜʚʠʛʘʪʝʣʝʡ MACK ʤʦʜʝʣʝʡ 1998 ʛʦʜʘ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ ʠʣʠ 
ʩ ʧʨʦʜʣʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʤʝʥʳ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ, ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʧʨʦʜʫʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʬʠʢʘʮʠʠ MACK OE-M.  
 
ʊʘʢʠʝ ʤʘʩʣʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝʩʝʟʦʥʥʳʤʠ, ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 
ʩʝʨʚʠʩʥʦʡ ʢʘʪʝʛʦʨʠʠ API CH-4 ʠ ʧʨʦʡʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʧʳʪʘʥʠʷ: Mack T-8E (300 
ʯʘʩʦʚ), Mack T-9 (500 ʯʘʩʦʚ) ʠ Cummins M-11 (200 ʯʘʩʦʚ).  
 
MACK EO-M PLUS 
 
ʉʧʝʮʠʬʠʢʘʮʠʷ MACK EO-M Plus ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ ʚ 1999 ʛ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʤʘʩʝʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʘ ʚʩʝʭ 
ʜʚʠʛʘʪʝʣʷʭ MACK ʤʦʜʝʣʝʡ 1999 ʛʦʜʘ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʤʝʥʳ ʤʘʩʣʘ ʜʦ 80000 ʢʤ.  
 
ʄʘʩʣʘ MACK EO-M Plus ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝʩʝʟʦʥʥʳʤʠ, ʦʪʚʝʯʘʪʴ 
ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʨʚʠʩʥʦʡ ʢʘʪʝʛʦʨʠʠ API CH-4 ʠ ʧʨʦʡʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʧʳʪʘʥʠʷ: Mack 
T-8E ʠ Mack T-9 ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʞʝʩʪʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ Cummins M-11 (ʚʨʝʤʷ 
ʠʩʧʳʪʘʥʠʷ ʧʨʦʜʣʝʥʦ ʜʦ 300 ʯʘʩʦʚ). 
 
MACK EO-N PLUS 
 
ʊʘʢʞʝ ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʜʘʥʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʤʘʩʣʘ 
ʦʙʣʘʜʘʣʠ ʥʘʠʣʫʯʰʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʚʳʰʘʶʪ 
ʪʨʝʙʦʚʘʥʠʷ ʠʩʧʳʪʘʥʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʪʝʛʦʨʠʠ CI-4 ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʥʦʨʤ 
ʩʧʝʮʠʬʠʢʘʮʠʠ MACK EO-N.  
 
MACK OE-N PREMIUM PLUS ó03 
 
ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʘʥʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ ʜʚʠʛʘʪʝʣʝʡ 
Mack ASET, ʢʦʪʦʨʳʝ ʦʙʦʨʫʜʦʚʘʥʳ ʩʠʩʪʝʤʘʤʠ ʨʝʮʠʨʢʫʣʷʮʠʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʘ 
ʪʘʢʞʝ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʜʣʷ ʚʩʝʭ ʜʨʫʛʠʭ ʜʚʠʛʘʪʝʣʝʡ Mack ʚʥʝ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ. ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ Mack EO-N Premium Plus ô03 ʧʨʝʚʳʰʘʶʪ 
ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʢʘʪʝʛʦʨʠʠ API CI-4, ʪʘʢ ʠ ʧʨʝʜʳʜʫʱʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ Mack EO-N. 
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MACK EO-O PREMIUM PLUS ó07 
 
ɼʘʥʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʚʠʛʘʪʝʣʷʤ Mack, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ EPA 2007 ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ 
ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʰʦʩʩʝʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢʠʝ ʥʦʚʳʝ ʜʚʠʛʘʪʝʣʠ 
ʦʙʦʨʫʜʦʚʘʥʳ ʩʘʞʝʚʳʤʠ ʬʠʣʴʪʨʘʤʠ. MACK EO-O PREMIUM PLUS ó07 ʧʨʝʜʲʷʚʣʷʝʪ 
ʢ ʤʘʩʣʘʤ ʙʦʣʝʝ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʯʝʤ API CJ-4, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʙʦʣʝʝ ʞʸʩʪʢʠʝ 
ʜʦʧʫʩʢʠ ʧʦ ʤʦʪʦʨʥʳʤ ʠʩʧʳʪʘʥʠʷʤ Mack T-12, Cummins ISM ʠ Cummins ISB, ʘ ʪʘʢʞʝ 
ʪʨʝʙʫʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʠʩʧʳʪʘʥʠʷ Volvo D12D. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 
ʘʥʘʣʦʛʦʤ ʝʚʨʦʧʝʡʩʢʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ Volvo VDS-4. ɹʦʣʝʝ ʪʦʛʦ, MACK EO-O 
PREMIUM PLUS ó07  ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ Mack, ʠ ʧʦʵʪʦʤʫ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʤʘʩʣʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ 
ʤʦʜʝʣʷʭ ʜʚʠʛʘʪʝʣʝʡ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʤʝʩʪʝ ʩ ʜʠʟʝʣʴʥʳʤʠ 
ʪʦʧʣʠʚʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʜʦ 500 ppm ʩʝʨʳ.  
 
CUMMINS 20071 
 
ʉʧʝʮʠʬʠʢʘʮʠʷ Cummins 20071 ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʥʘʠʚʳʩʰʝʛʦ 
ʢʘʯʝʩʪʚʘ ʚ ʜʚʠʛʘʪʝʣʷʭ Cummins ʤʦʜʝʣʠ 1997 ʛ., ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʉʝʚʝʨʥʦʡ 
ɸʤʝʨʠʢʝ ʩ ʧʨʦʜʣʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʤʝʥʳ ʤʘʩʣʘ. ʄʘʩʣʘ Cummins 20071 
ʜʦʣʞʥʳ ʚʳʜʝʨʞʠʚʘʪʴ 200 ʯʘʩʦʚ ʠʩʧʳʪʘʥʠʷ Cummins M-11, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ 
ʠʩʧʳʪʘʥʠʡ ʤʘʩʝʣ ʜʣʷ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (Mack, Caterpillar ʠ GM).  
 
CUMMINS 20072 
 
ʉʧʝʮʠʬʠʢʘʮʠʷ Cummins 20072 ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʥʘʠʚʳʩʰʝʛʦ 
ʢʘʯʝʩʪʚʘ ʚ ʜʚʠʛʘʪʝʣʷʭ Cummins ʤʦʜʝʣʠ 1997 ʛ., ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠ 
ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʨʦʜʣʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʤʝʥʳ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʠ ʧʣʦʭʠʤ 
ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʜʚʠʛʘʪʝʣʷ.  
 
ʄʘʩʣʘ Cummins 20072 ʜʦʣʞʥʳ ʚʳʜʝʨʞʠʚʘʪʴ 200 ʯʘʩʦʚ ʠʩʧʳʪʘʥʠʷ Cummins M-11, 
ʨʷʜ ʜʨʫʛʠʭ ʠʩʧʳʪʘʥʠʡ ʤʘʩʝʣ ʜʣʷ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ (Mack, Caterpillar ʠ GM), ʘ 
ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ACEA E3 ʢ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʜʣʷ 
ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ.  
 
CUMMINS 20076 
 
ʉʧʝʮʠʬʠʢʘʮʠʷ Cummins 20076 ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʥʘʠʚʳʩʰʝʛʦ 
ʢʘʯʝʩʪʚʘ ʚ ʜʚʠʛʘʪʝʣʷʭ Cummins ʤʦʜʝʣʠ 1999 ʛ., ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚ ʉʝʚʝʨʥʦʡ 
ɸʤʝʨʠʢʝ ʠ ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʨʦʜʣʝʥʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʟʘʤʝʥʳ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ. 
ʄʘʩʣʘ Cummins 20076 ʜʦʣʞʥʳ ʚʳʜʝʨʞʠʚʘʪʴ 300 ʯʘʩʦʚ ʠʩʧʳʪʘʥʠʷ Cummins M-11, ʘ 
ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʠʩʧʳʪʘʥʠʡ ʤʘʩʝʣ ʜʣʷ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʙʦʣʝʝ 
ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʜʣʷ ʧʨʝʜʳʜʫʱʝʡ ʩʧʝʮʠʬʠʢʘʮʠʠ Cummins 20071.  
 
CUMMINS 20078 
 
ʅʦʚʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ Cummins 20078 ʫʞʝ ʚʚʝʜʝʥʘ ʚ ʜʝʡʩʪʚʠʝ ʠ ʪʘʢʞʝ ʪʨʝʙʫʝʪ 
ʧʦʚʳʰʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʚʢʣʶʯʘʷ ʠʩʧʳʪʘʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʥʦʨʤʘʤ ʢʘʪʝʛʦʨʠʠ API CI-4.  
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CUMMINS 20081 
 
ʅʦʚʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘ ʤʘʩʣʘ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 
ʜʚʠʛʘʪʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʫ Cummins 2007 ʠ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʘʞʝʚʳʤʠ 
ʬʠʣʴʪʨʘʤʠ. ʆʥʘ ʥʝ ʪʨʝʙʫʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʧʦʤʠʤʦ 
ʫʢʘʟʘʥʥʳʭ ʚ ʥʦʨʤʘʭ API CJ-4, ʦʜʥʘʢʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʘ ʥʝʢʦʪʦʨʳʭ ʤʦʪʦʨʥʳʭ 
ʠʩʧʳʪʘʥʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʞʸʩʪʢʠʝ ʜʦʧʫʩʢʠ. ʄʘʩʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʦʡ 
ʩʧʝʮʠʬʠʢʘʮʠʠ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʜʚʠʛʘʪʝʣʷʭ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʜʠʟʝʣʴʥʦʤ 
ʪʦʧʣʠʚʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʚ 500 ppm. 
 
CATERPILLAR ECF-1 
 
ʕʪʦ ʥʦʚʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʧʨʠʥʷʪʘʷ ʚ 2003 ʛ. ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ, ʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʧʦ 
ʪʝʭʥʦʣʦʛʠʠ ACERT (ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ ʚʳʭʣʦʧʘ ʧʨʠ 
ʩʛʦʨʘʥʠʠ ʪʦʧʣʠʚʘ ʢʦʤʧʘʥʠʠ çCaterpillarè). ʆʥʘ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʘʩʝʣ ʣʠʙʦ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʪʝʛʦʨʠʷʤ CI-4/CH-4 ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʦʡ ʟʦʣʳ 
ʤʝʥʝʝ 1,3%, ʘ ʪʘʢʞʝ ʦʜʠʥ ʨʘʟ ʧʨʦʰʝʜʰʠʭ ʠʩʧʳʪʘʥʠʝ CAT 1P, ʣʠʙʦ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ CI-4/CH-4 ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʦʡ ʟʦʣʳ 1,3-1,5%, ʥʦ 
ʧʨʦʰʝʜʰʠʭ ʠʩʧʳʪʘʥʠʝ CAT 1P ʜʚʘ ʨʘʟʘ. 
 
CATERPILLAR ECF-1-a 
 
ʕʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʠʥʷʪʘ ʚ 2007ʛ. ʥʘ ʟʘʤʝʥʫ ʧʨʝʜʳʜʫʱʠʭ ʪʨʝʙʦʚʘʥʠʡ Caterpillar 
ECF-1. ʆʥʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʚʩʝʭ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩʝʨʠʠ Caterpillar 
3500 ʜʣʷ ʰʦʩʩʝʡʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 
ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʥʴʰʝʛʦ ʦʙʲʸʤʘ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ACERT, 2006 ʛʦʜʘ 
ʚʳʧʫʩʢʘ ʠ ʨʘʥʝʝ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʘʩʣʘ ʜʦʣʞʥʳ ʣʠʙʦ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʫ ʉʈ-4, ʩʦʜʝʨʞʘʪʴ ʤʝʥʝʝ 1,3% ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʦʡ ʟʦʣʳ ʠ 
ʦʜʠʥ ʨʘʟ ʧʨʦʡʪʠ ʠʩʧʳʪʘʥʠʝ CAT 1P, ʣʠʙʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ CH-4, ʩʦʜʝʨʞʘʪʴ 1,3-
1,5% ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʦʡ ʟʦʣʳ ʠ ʜʚʘʞʜʳ ʚʳʜʝʨʞʘʪʴ ʠʩʧʳʪʘʥʠʝ CAT 1P.  
 
CATERPILLAR ECF-2 
 
ʕʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʚʚʝʜʝʥʘ ʚ 2007ʛ. ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʩʝʭ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ ʩʝʨʠʠ Cat 3500, ʘ ʪʘʢʞʝ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʥʴʰʝʛʦ ʦʙʲʸʤʘ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ACERT, 2006 ʛʦʜʘ 
ʚʳʧʫʩʢʘ ʣʠʙʦ ʨʘʥʝʝ. ʇʦ ʥʦʨʤʘʤ ECF-2 ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ CI-4/CI-4 Plus ʠ 
ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʩʫʣʴʬʘʪʠʨʦʚʘʥʥʦʡ ʟʦʣʳ ʤʝʥʝʝ 1,5%.  
 
CATERPILLAR ECF-3 
 
ɼʘʥʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠʜʝʥʪʠʯʥʘ API CJ-4 ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ 
ʢʦʤʧʘʥʠʠ "Caterpillar" ʜʣʷ ʝʸ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ 2007ʛ., 
ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʩʘʞʝʚʳʤʠ ʬʠʣʴʪʨʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʠʝ ECF-3 ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʜʣʷ ʧʨʝʞʥʠʭ ʤʦʜʝʣʝʡ ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʰʦʩʩʝʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʙʦʪʘʶʱʠʭ 
ʥʘ ʪʦʧʣʠʚʝ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ ʜʦ 500 ppm.  
 
ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄʆʊʆʈʅʓʍ ʄɸʉɽʃ ɼʃʗ ʃɽɻʂʆɺʓʍ ʀ ʉʇʆʈʊʀɺʅʓʍ 
ɸɺʊʆʄʆɹʀʃɽʁ, ʌʋʈɻʆʅʆɺ ʀ ʃɽɻʂʀʍ ɻʈʋɿʆɺʀʂʆɺ ʇʆ ʊʆʇʃʀɺʅʆʁ 
ʕʂʆʅʆʄʀʏʅʆʉʊʀ (EC) 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ ʜʣʷ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʣʝʛʢʦʚʳʭ ʠ 
ʩʧʦʨʪʠʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ ʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ ʧʦ ʪʦʧʣʠʚʥʦʡ 
ʵʢʦʥʦʤʠʯʥʦʩʪʠ ï ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʪʝʭ ʤʦʪʦʨʥʳʭ 
ʤʘʩʝʣ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 
ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʧʠʩʘʥʳ ʚ ʥʦʨʤʘʭ SAE J1423 ʠ ASTM 
D4485.  
 
ʕʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʩʝʣ, ʩ ʤʘʨʢʠʨʦʚʢʦʡ 
çEnergy Conservingè (ʪ.ʝ. ʤʘʩʝʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʦʧʣʠʚʥʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 
ʜʚʠʛʘʪʝʣʷ), ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʪʠʧʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʜʚʠʛʘʪʝʣʷ, ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʝʭʘʥʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʘʩʣʘ, ʠʩʧʦʣʴʟʦʚʘʚʰʝʛʦʩʷ ʚ ʜʚʠʛʘʪʝʣʝ 
ʨʘʥʝʝ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚʦʞʜʝʥʠʷ.  
 
ʊʆʇʃʀɺʅɸʗ ʕʂʆʅʆʄʀʏʅʆʉʊʔ (ɽʉ) ɺ ʉʆʏɽʊɸʅʀʀ ʉ ʉɽʈɺʀʉʅʆʁ 
ʂɸʊɽɻʆʈʀɽʁ API SM 
 
ʄʦʪʦʨʥʳʝ ʤʘʩʣʘ ʩʝʨʚʠʩʥʦʡ ʢʘʪʝʛʦʨʠʠ API SM, ʤʘʨʢʠʨʦʚʘʥʥʳʝ çEnergy 
Conservingè, ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʣʝʛʢʦʚʳʭ ʠ 
ʩʧʦʨʪʠʚʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʬʫʨʛʦʥʦʚ ʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚʠʢʦʚ, ʦʙʦʨʫʜʦʚʘʥʥʳʭ 
ʙʝʥʟʠʥʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʚʳʰʝʥʥʫʶ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ  
(FEI) ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʢʘʢ ʚ ʥʘʯʘʣʝ (FEI 1), ʪʘʢ ʠ ʚ ʢʦʥʮʝ (FEI 2) 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ VIB, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʥʳʤʠ 
ʵʪʘʣʦʥʥʳʤʠ ʤʘʩʣʘʤʠ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʮʝʥʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʦʧʣʠʚʥʦʡ 
ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʩʣʦ 
ʤʘʨʢʠʨʦʚʘʣʦʩʴ çEnergy Conservingè, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʤʘʨʦʢ ʚʷʟʢʦʩʪʠ.  
 

ʄʘʨʢʘ ʚʷʟʢʦʩʪʠ 

FEI 1, ʤʠʥ. 
ʠʟʤʝʥʝʥʠʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ 

ʵʪʘʣʦʥʥʳʤ ʤʘʩʣʦʤ 

FEI 2, ʤʠʥ. 
ʠʟʤʝʥʝʥʠʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ 

ʵʪʘʣʦʥʥʳʤ ʤʘʩʣʦʤ 

FEI 1+FEI 2, 
ʤʠʥ. 

0W-20 ʠ 5W-20 2,0% 1,7% ʥʝʪ 
0W-30 ʠ 5W-30 1,6% 1,3% 3,0% 

10W-30 ʠ ʜʨʫʛʠʝ 0,9% 0,6% 1,6% 

 

ɿʅɸʂ ʂʃɸʉʉʀʌʀʂɸʎʀʀ API  
 
ɼʣʷ ʝʜʠʥʦʡ ʤʘʨʢʠʨʦʚʢʠ ʠ ʦʙʣʝʛʯʝʥʠʷ ʚʳʙʦʨʘ ʧʦʢʫʧʘʪʝʣʷʤʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 
ʇʦʜʢʦʤʠʪʝʪ ʧʦ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʥʝʬʪʠ ʩʦʟʜʘʣ 
ʟʥʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ API, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ. ʕʪʦʪ ʩʠʤʚʦʣ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʫʢʘʟʘʥʠʷ ʥʘ ʫʧʘʢʦʚʢʝ ʩʝʨʚʠʩʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠʣʠ ʢʘʪʝʛʦʨʠʡ API (ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 
ʟʥʘʢʘ), ʤʘʨʢʠ ʚʷʟʢʦʩʪʠ SAE (ʚ ʮʝʥʪʨʝ) ʠ ʤʘʨʢʠʨʦʚʢʠ çEnergy Conservingè (ʚ ʥʠʞʥʝʡ 
ʯʘʩʪʠ), ʝʩʣʠ ʧʨʦʜʫʢʪ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʄʘʨʢʠʨʦʚʢʘ çEnergy Conservingè 
ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʩʤʘʟʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʜʣʷ ʨʘʙʦʪʘʶʱʠʭ ʚ ʪʷʞʝʣʦʤ ʨʝʞʠʤʝ 
ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ɼʘʥʥʳʡ ʟʥʘʢ ʩʦʜʝʨʞʠʪ ʚʩʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʦ 
ʧʨʦʜʫʢʪʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʢʫʧʘʪʝʣʶ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚʤʝʩʪʝ ʠ ʧʦʢʘʟʘʥʥʳʝ ʷʩʥʳʤ ʠ 
ʜʦʩʪʫʧʥʳʤ ʦʙʨʘʟʦʤ. 
 



 
  
 ʉʄɸɿʆʏʅʓɽ ʄɸʊɽʈʀɸʃʓ ɼʃʗ ɸɺʊʆʄʆɹʀʃɽʁ,  
 ʂʆʄʄɽʈʏɽʉʂʆʁ ʀ ʉʊʈʆʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ 
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ʉʀʄɺʆʃ ʉɽʈʊʀʌʀʂɸʎʀʀ ʇʆ ʉʊɸʅɼɸʈʊɸʄ ILSAC  
 
ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʤʠʪʝʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʦʜʦʙʨʝʥʠʶ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
(ILSAC) ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʡ ʟʥʘʢ ʤʘʨʢʠʨʦʚʢʠ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʤʳʡ çɿʚʝʟʜʦʯʢʦʡè (çthe 
Starburstè).  

 
 
ʕʪʦʪ ʩʠʤʚʦʣ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʤʦʪʦʨʥʦʝ 
ʤʘʩʣʦ ʛʘʨʘʥʪʠʡʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ Chrysler (ɹʳʚʰʠʡ DaimlerChrysler), Ford ʠ General 
Motors, ʘ ʪʘʢʞʝ ʷʧʦʥʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  
 
ʇʦʩʣʝʜʥʷʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ 
ʦʜʦʙʨʝʥʠʶ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʚʳʧʫʱʝʥʥʘʷ ʚ ʠʶʣʝ 2004 ʛ.) ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 
ILSAC GF-4. ʉʠʤʚʦʣ çɿʚʝʟʜʦʯʢʘè API ʥʘʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʫʧʘʢʦʚʢʠ ʤʘʩʝʣ 0W-XX, 
5W-XX ʠ 10W-XX, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʬʠʢʘʮʠʠ GF-4, ʥʦ ʪʘʢʞʝ 
API SM ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ.  
 
ʊʘʢʦʡ ʟʥʘʢ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʫʧʘʢʦʚʢʠ.  
 

ɸʅɸʃʀɿ ʆʊʈɸɹʆʊɸɺʐɽɻʆ ʄɸʉʃɸ 
 
ʇʨʦʛʨʘʤʤʳ ʘʥʘʣʠʟʘ ʦʪʨʘʙʦʪʘʚʰʝʛʦ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʇʨʦʛʨʘʤʤʘ 
çLUBRI-TESTè ʢʦʤʧʘʥʠʠ çPetro-Canadaè, ʧʨʠʥʦʩʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʳʛʦʜʫ ʜʣʷ 
ʧʦʢʫʧʘʪʝʣʝʡ:  
 

 ʉʦʢʨʘʱʘʶʪ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʧʨʦʩʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

 ʇʦʚʳʰʘʶʪ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ 

 ʇʦʤʦʛʘʶʪ ʩʦʩʪʘʚʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ  

 ʋʚʝʣʠʯʠʚʘʶʪ ʨʝʩʫʨʩ ʜʚʠʛʘʪʝʣʝʡ  

 ʆʧʪʠʤʠʟʠʨʫʶʪ ʠʥʪʝʨʚʘʣʳ ʟʘʤʝʥʳ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ 

 ʉʥʠʞʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 
 


