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ȰɔɓɌɕə & ɔəɝɞɜɟɖɢɔɫ ɛɚ ɩɖɝɛɗɟɌɞɌɢɔɔ 

ɐɗɫ ɘɑɘɍɜɌəəɧɡ ɖɚəɞɌɖɞɚɜɚɎ Liqui-Cel ® Extra-Flow  

ɐɗɫ ɝɗɑɐɟɪɥɔɡ ɔɓɐɑɗɔɕ:  

2.5 x 8, 4 x 13, 4 x 28, 6 x 28, 8 x 20, 8 x 40, 8 x 80, 10 x 28, 14 x 28 ɔ 14 x 40 
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®
 ʩ ʚʦʟʜʫʭʦʜʫʚʢʦʡ ʚ ʨʝʞʠʤʝ  
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ʊʘʙʣ. 14 ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʬʠʣʴʪʨʦʚʘʥʠʶ ------------------------------------------------------  26 

        ʉʍɽʄʓ 
        ʉʭʝʤʘ 1 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʨʝʞʠʤʘ ʧʨʦʜʫʚʢʠ ʛʘʟʦʤ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ  ----      6 

ʉʭʝʤʘ 2 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʨʝʞʠʤʘ ʧʨʦʜʫʚʢʠ ʛʘʟʦʤ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ --  7 
ʉʭʝʤʘ 3 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʚʘʢʫʫʤʥʦʛʦ ʨʝʞʠʤʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ ----------  10 
ʉʭʝʤʘ 4 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʚʘʢʫʫʤʥʦʛʦ ʨʝʞʠʤʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ --------  11 
ʉʭʝʤʘ 5 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʢʦʤʙʠ-ʨʝʞʠʤʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ ------------------  14 
ʉʭʝʤʘ 6 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʢʦʤʙʠ-ʨʝʞʠʤʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ ---------------  15 
ʉʭʝʤʘ 7 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʨʝʞʠʤʘ ʚʦʟʜʫʭ/ʚʘʢʫʫʤ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʤʦʥʪʘʞʦʤ,  
                  ʧʨʦʜʫʚʢʘ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ---------------------------------------------------------------  16 

 ʉʭʝʤʘ 8 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʢʦʤʙʠ-ʨʝʞʠʤʘ ʚʦʟʜʫʭ/ʚʦʟʜʫʭʦʜʫʚʢʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 
                                                    ʤʦʥʪʘʞʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʜʫʭʦʜʫʚʢʠ ʜʣʷ ʚʩʘʩʳʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʤʦʥʪʘʞ) -----------------------------------------------------------------------  18 
 ʉʭʝʤʘ 9 ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʢʦʤʙʠ-ʨʝʞʠʤʘ ʚʦʟʜʫʭ/ʚʦʟʜʫʭʦʜʫʚʢʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʤʦʥʪʘʞʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʜʫʭʦʜʫʚʢʠ ʜʣʷ ʚʩʘʩʳʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ  
                                             (ʧʘʨʘʣʝʣʣʴʥʳʡ ʤʦʥʪʘʞ) -----------------------------------------------------------------------------  19 

ʀʃʃʖʉʊʈɸʎʀʀ 
 ʈʠʩʫʥʦʢ 1  ʄʝʤʙʨʘʥʥʳʡ ʢʦʥʪʘʢʪʦʨ Liqui-Cel

®
 Extra-Flow  ----------------------------------------  2 

ʈʠʩʫʥʦʢ 2  ʇʦʣʦʚʦʣʦʢʦʥʥʳʝ ʤʝʤʙʨʘʥʳ Celgard
® SEM --------------------------------------------  2 

ʈʠʩʫʥʦʢ 3  ʄʝʤʙʨʘʥʘ ʚ ʨʘʟʨʝʟʝ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʚʳʭʦʜʦʚ ʛʘʟʘ ʠ ʞʠʜʢʦʩʪʠ ---------------  2 
ʈʠʩʫʥʦʢ 4  ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʦʚ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʤʦʥʪʘʞʝ ʠ ʚʘʢʫʫʤʥʦʤ ʨʝʞʠʤʝ ʜʣʷ 
                            Extra-Flow ----------------------------------------------------------------------------------------  21 
ʈʠʩʫʥʦʢ 5  ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʦʚ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʤʦʥʪʘʞʝ ʚ ʢʦʤʙʠ-ʨʝʞʠʤʝ ʠʣʠ 
                            ʨʝʞʠʤʝ ʧʨʦʜʫʚʢʠ ʜʣʷ Extra-Flow  --------------------------------------------------------  21 
ʈʠʩʫʥʦʢ 6  ʆʧʦʨʳ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ 14-ʜʶʡʤʦʚʦʛʦ ʢʦʥʪʘʢʪʦʨʘ ---------  22 
ʈʠʩʫʥʦʢ 7  ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʦʚ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʤʦʥʪʘʞʝ ʚ ʚʘʢʫʫʤʥʦʤ ʨʝʞʠʤʝ 
                            ʜʣʷ ʢʦʥʪʘʢʪʦʨʦʚ ʙʝʟ ʧʝʨʝʛʦʨʦʜʢʠ --------------------------------------------------------  22 
ʈʠʩʫʥʦʢ 8  ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʨʪʦʚ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʤʦʥʪʘʞʝ ʚ ʢʦʤʙʠ-ʨʝʞʠʤʝ ʠʣʠ 
                            ʨʝʞʠʤʝ ʧʨʦʜʫʚʢʠ ʜʣʷ Extra-Flow ---------------------------------------------------------  22 
ʈʠʩʫʥʦʢ 9  ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ/ ʜʘʚʣʝʥʠʷ  2.5 x 8 ------------------------------------------------  23 
ʈʠʩʫʥʦʢ 10         ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ/ ʜʘʚʣʝʥʠʷ  4 x 13 ʠ 4 x 28 -------------------------------------  23 
ʈʠʩʫʥʦʢ 11         ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ/ ʜʘʚʣʝʥʠʷ 6 x 28 -------------------------------------------------  24 
ʈʠʩʫʥʦʢ 12         ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ/ ʜʘʚʣʝʥʠʷ 8 x 20 -------------------------------------------------  24 
ʈʠʩʫʥʦʢ 13         ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ / ʜʘʚʣʝʥʠʷ 8 x 40/8 x 80  ---------------------------------------  24 
ʈʠʩʫʥʦʢ 14         ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ/ ʜʘʚʣʝʥʠʷ 10 x 28 ------------------------------------------------  25 
ʈʠʩʫʥʦʢ 15         ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʳ/ ʜʘʚʣʝʥʠʷ 14 x 28/14 x 40 -------------------------------------  25 

ʏʪʦʙʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ɺʳ ʠʩʧʦʣʴʟʫʝʪʝ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʰʝʤ 
ʧʨʦʜʫʢʪʝ, ʦʟʥʘʢʦʤʴʪʝʩʴ  ʩ ʘʥʛʣʠʡʩʢʦʡ ʚʝʨʩʠʝʡ ʚ ʥʘʰʝʡ ʣʠʪʝʨʘʪʫʨʝ ʠʣʠ ʥʘ ʥʘʰʝʤ ʩʘʡʪʝ. 
ɼʦʢʫʤʝʥʪʳ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʪʦʯʥʳʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʩʳʣʘʪʴʩʷ. 

 
ʅʘʰʠ ʢʦʥʪʘʢʪʦʨʳ MiniModules

®
 ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʥʪʘʢʪʦʨʳ 2.5 x 8, 4 x 13, 4 x 28, 6 x 28, 8 x 20, 8 x 

40, 8 x 80 ʠ 10 x 28 ʠʟʛʦʪʦʚʣʝʥʳ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʛʜʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʤʘʨʢʠʨʦʚʢʘ CE ʠʟ-ʟʘ 
ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ. ʅʘʰʠ ʢʦʥʪʘʢʪʦʨʳ 10 x 28 ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ ʠ 
ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʥʪʘʢʪʦʨʳ 14 x 28 ʠ 14 x 40 ʠʤʝʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠʟʜʝʣʠʷ ï ʢʘʪʝʛʦʨʠʷ 1 ʩʦʛʣʘʩʥʦ 
PED 97/23/EC ʠ ʠʤʝʶʪ ʤʘʨʢʠʨʦʚʢʫ CE.



 

1 

 

I.  ʆʇʀʉɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ 

ʄʝʤʙʨʘʥʥʳʝ ʢʦʥʪʘʢʪʦʨʳ Liqui-Cel
®
 ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʥʦʩ ʛʘʟʘ ʚ ʠʣʠ ʠʟ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ 

ʞʠʜʢʦʩʪʠ ʙʝʟ ʜʠʩʧʝʨʩʠʠ. ʂʦʥʪʘʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʪʳʩʷʯ ʤʠʢʨʦʧʦʨʠʩʪʳʭ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʧʦʣʳʭ ʚʦʣʦʢʦʥ 
Celgard

®
, ʩʧʣʝʪʝʥʥʳʭ ʚ ʧʦʣʦʪʥʦ, ʢʦʪʦʨʦʝ ʦʙʝʨʥʫʪʦ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʡ ʪʨʫʙʢʠ. ʇʦʣʳʝ ʚʦʣʦʢʥʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʝʜʠʥʳʤ ʦʪʢʨʳʪʳʤ ʧʫʯʢʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ. ʇʦʩʢʦʣʴʢʫ ʤʝʤʙʨʘʥʳ ʠʟ ʧʦʣʳʭ ʚʦʣʦʢʦʥ ʷʚʣʷʶʪʩʷ 
ʛʠʜʨʦʬʦʙʥʳʤʠ, ʞʠʜʢʦʩʪʠ ʥʝ ʧʨʦʥʠʢʘʶʪ ʚ ʧʦʨʳ ʤʝʤʙʨʘʥʳ. ʇʦʪʦʢ ʞʠʜʢʦʩʪʠ ʧʦʜʘʝʪʩʷ ʧʦʜ ʙʦʣʝʝ 
ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʯʝʤ ʛʘʟ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʘʟʦʚʦ-ʜʠʩʧʝʨʩʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʩʘʜʦʯʥʳʝ 
ʢʦʣʦʥʥ ,r ʤʝʤʙʨʘʥʥʳʝ ʢʦʥʪʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʪʦʷʥʥʫʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʧʝʨʝʥʦʩʘ ʛʘʟʘ 
ʚʦ ʚʩʝʭ ʜʠʘʧʘʟʦʥʘʭ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ.  
 
ʍʦʪʷ ʤʝʤʙʨʘʥʥʳʝ ʢʦʥʪʘʢʪʦʨʳ Liqui-Cel

®
 ʠʩʧʦʣʴʟʫʶʪ ʤʠʢʨʦʧʦʨʠʩʪʳʝ ʤʝʤʙʨʘʥʳ, ʧʨʠʥʮʠʧ ʨʘʟʜʝʣʝʥʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʝʤʙʨʘʥʥʳʭ ʩʝʧʘʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʬʠʣʴʪʨʘʮʠʷ ʠ ʩʝʧʘʨʘʮʠʷ 
ʛʘʟʘ. ɺ ʤʝʤʙʨʘʥʥʳʭ ʢʦʥʪʘʢʪʦʨʘʭ Liqui-Cel

®
 ʥʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʧʦʨʳ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ 

ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʤʝʤʙʨʘʥʘ ʷʚʣʷʝʪʩʷ ʠʥʝʨʪʥʳʤ ʥʦʩʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʚʦʜʥʫʶ ʠ 
ʛʘʟʦʚʫʶ ʬʘʟʳ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʢʦʥʪʘʢʪʫ ʙʝʟ ʠʭ ʩʤʝʰʠʚʘʥʠʷ. ʄʘʩʩʦʧʝʨʝʥʦʩ ʤʝʞʜʫ ʚʦʜʥʦʡ ʠ 
ʛʘʟʦʚʦʡ ʬʘʟʘʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʘʟʥʠʮʝʡ ʜʘʚʣʝʥʠʷ ʮʝʣʝʚʦʛʦ ʛʘʟʘ ʠ ʦʙʝʠʭ ʬʘʟ. ʇʣʦʱʘʜʴ 
ʜʝʛʘʟʘʮʠʠ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʝʤ ʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʥʘʩʘʜʦʯʥʳʝ 
ʢʦʣʦʥʥʳ, ʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʜʝʘʵʨʘʪʦʨʳ ʠ ʚʘʢʫʫʤʥʳʝ ʢʦʣʦʥʥʳ. ʊʘʢʦʝ ʫʚʝʣʠʯʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 
ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʘ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʛʘʙʘʨʠʪʦʚ ʩʠʩʪʝʤʳ  ʩ ʪʘʢʠʤ ʞʝ ʫʨʦʚʥʝʤ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʄʝʤʙʨʘʥʥʳʝ ʢʦʥʪʘʢʪʦʨʳ Liqui-Cel

®
 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

 
A.  ɼʠʟʘʡʥ ʢʦʥʪʘʢʪʦʨʘ 
ɺ ʥʘʣʠʯʠʠ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʪʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ 
ʧʦʪʦʢʘ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʛʘʟʦʚʦʡ ʠ ʞʠʜʢʦʩʪʥʦʡ 
ʬʘʟʳ. 

Extra-Flow ï ʠʩʧʦʣʴʟʫʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʜʝʬʣʝʢʪʦʨ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʨʘʜʠʘʣʴʥʦ ʧʦ 

ʧʫʯʢʫ ʚʦʣʦʢʦʥ. ɾʠʜʢʦʩʪʴ ʧʨʦʪʝʢʘʝʪ ʧʦ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ (ʦʙʦʣʦʯʢʝ) ʧʦʣʳʭ ʚʦʣʦʢʦʥ.  

High Pressure ï ʧʦ ʘʥʘʣʦʛʠʠ ʩ Extra-Flow ʠʩʧʦʣʴʟʫʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʜʝʬʣʝʢʪʦʨ, ʥʦ ʩ ʜʨʫʛʦʡ 

ʢʦʥʮʝʧʮʠʝʡ ʜʣʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʕʪʦʪ ʜʠʟʘʡʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʪʘʢʪʦʨʘʭ 8 x 40 ʠ 8 x 80 
ʜʶʡʤʦʚ. 

Radial  ï Ɏɗɕɔɑɢɍəɋɘ ɍɆɇɑɔɐɎɖɔɈɆɓɓəɤ ɜɋɓɘɖɆɑɢɓəɤ ɘɖəɇɐə Ɋɑɥ ɓɆɕɖɆɈɑɋɓɎɥ ɌɎɊɐɔɗɘɎ 

ɖɆɊɎɆɑɢɓɔ ɝɋɖɋɍ ɕəɝɔɐ Ɉɔɑɔɐɔɓ. Ƀɘɔɘ ɊɎɍɆɏɓ Ɏɗɕɔɑɢɍəɋɘɗɥ Ɉ ɐɔɓɘɆɐɘɔɖɆɛ 1 x 3 Ɏ 2 x 6 
SuperPhobic® .  

MiniModule® - ʞʠʜʢʦʩʪʴ ʧʨʦʪʝʢʘʝʪ ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ ʧʦʣʳʭ ʚʦʣʦʢʦʥ (ʩʦ ʩʪʦʨʦʥʳ 

ʣʶʤʝʥʘ). ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʯʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ, ʥʝ 
ʧʨʠʤʝʥʷʶʪʩʷ ʢ MiniModules

®
, ʪ.ʢ. ʦʥʠ ʠʤʝʶʪ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʝ ʨʘʟʤʝʨʳ ʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʩʠʩʪʝʤʥr ʝ ʪʨʝʙʦʚʘʥʠʷ. ʆʙʨʘʪʠʪʝʩʴ ʢ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʟʘʧʫʩʢʫ ʠ ʚʳʢʣʶʯʝʥʠʶ MiniModule
®
, 

ʨʘʟʤʝʱʝʥʥʦʡ ʚ ʨʘʟʜʝʣʝ ʊʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʥʘ ʩʘʡʪʝ www.liqui-cel.com. 

MicroModule®
 - ʩʘʤʳʡ ʤʘʣʝʥʴʢʠʡ ʜʠʟʘʡʥ ʢʦʥʪʘʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʦʙʦʣʦʯʢʫ ʧʦʪʦʢʘ 

ʞʠʜʢʦʩʪʠ. ʀʟ-ʟʘ ʩʚʦʠʭ ʨʘʟʤʝʨʦʚ ʢ ʥʝʤʫ ʥʝʣʴʟʷ ʧʨʠʤʝʥʠʪʴ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ 
ʚ ʜʘʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ. ʆʙʨʘʪʠʪʝʩʴ ʢ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʟʘʧʫʩʢʫ ʠ ʚʳʢʣʶʯʝʥʠʶ MicroModule

®
 , 

ʨʘʟʤʝʱʝʥʥʦʡ ʚ ʨʘʟʜʝʣʝ ʊʝʭʥʠʯʝʩʢʘ  ̫ʧʦʜʜʝʨʞʢʘ ʥʘ ʩʘʡʪʝ www.liqui-cel.com. 
 

B.  ɺʳʙʦʨ ʤʝʤʙʨʘʥʳ 
ʄʝʤʙʨʘʥʥʳʝ ʢʦʥʪʘʢʪʦʨʳ Liqui-Cel

®
 ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʝʤʙʨʘʥʥʳʭ ʚʦʣʦʢʦʥ. ʉʣʫʞʙʘ 

ʧʨʦʜʘʞ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʧʦʤʦʞʝʪ ɺʘʤ ʚ ʚʳʙʦʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʤʙʨʘʥʳ.  

ɸʙʩʦʨʙʮʠʷ ʛʘʟʘ 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʤʙʨʘʥʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ ʜʣʷ ʘʙʩʦʨʙʮʠʠ ʛʘʟʘ ʛʘʟ ʧʦʜʘʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʶʶ 
ʩʪʦʨʦʥʫ ʧʦʣʦʚʦʣʦʢʥʠʩʪʦʡ ʤʝʤʙʨʘʥʳ (ʣʶʤʝʥ), ʘ ʞʠʜʢʘʷ ʬʘʟʘ ï ʥʘ ʚʥʝʰʥʶʶ ʩʪʦʨʦʥʫ (ʦʙʦʣʦʯʢʫ) 
ʧʦʣʦʛʦ ʚʦʣʦʢʥʘ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʛʘʟʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʢʦʣʠʯʝʩʪʚʦ 
ʛʘʟʘ, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʞʠʜʢʦʡ ʬʘʟʝ.   

ʋʜʘʣʝʥʠʝ ʛʘʟʘ 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʤʙʨʘʥʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ ʜʣʷ ʫʜʘʣʝʥʠʷ ʛʘʟʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚʘʢʫʫʤ ʠʣʠ 
ʧʨʦʜʫʚʦʯʥʳʡ ʛʘʟ, ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʦʙʦʠʭ ʚʘʨʠʘʥʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʣʶʤʝʥʘ ʧʦʣʦʛʦ ʚʦʣʦʢʥʘ. ʇʦʪʦʢ 
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ʞʠʜʢʦʩʪʠ ʧʦʜʘʝʪʩʷ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʚʦʣʦʢʥʘ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʛʘʟʦʚʦʡ ʬʘʟʳ 
ʫʤʝʥʴʰʘʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ. 

ɸʥʠʤʘʮʠʦʥʥʳʡ ʪʫʨ ʧʦʪʦʢʦʚ ʛʘʟʘ ʠ ʞʠʜʢʦʩʪʠ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʘʡʪʝ www.liqui-cel.com. 

 C.  ʀʣʣʶʩʪʨʘʮʠʷ ʠʟʜʝʣʠʷ Extra-Flow ʠ ʤʝʤʙʨʘʥʳ Celgard® ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʧʦʨʪʦʚ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 
 

ʈʠʩ. 1: ʂʦʥʪʘʢʪʦʨ Liqui-Cel
®
Extra-Flow  

ʈʠʩ. 2: 
ʀʟʦʙʨʘʞʝʥʠʝ ʧʦʣʦʚʦʣʦʢʦʥʥʦʡ ʤʝʤʙʨʘʥʳ Celgard

®
 ʥʘ 

ʵʣʝʢʪʨʦʥʥʦʤ ʩʢʘʥʠʨʫʶʱʝʤ ʤʠʢʨʦʩʢʦʧʝ (SEM). ʅʘ ʥʠʞʥʝʤ 
ʬʦʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʦʨʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʈʠʩ. 3:  
ʇʦʣʦʝ ʚʦʣʦʢʥʦ ʚ ʨʘʟʨʝʟʝ ʧʦʢʘʟʳʚʘʝʪ ʧʦʪʦʢʠ 
ʛʘʟʘ ʠ ʞʠʜʢʦʩʪʠ. 

ɾʠʜʢʦʩʪʴ ʧʦʜʘʝʪʩʷ  ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʢʦʥʪʘʢʪʦʨʘ. ʆʥʘ ʪʝʯʝʪ ʧʦ 
ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʧʦʣʦʚʦʣʦʢʥʠʩʪʦʡ ʤʝʤʙʨʘʥʳ ʠ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʛʦ 
ʜʝʬʣʝʢʪʦʨʘ. ɿʘʪʝʤ ʦʥʘ ʧʨʦʪʝʢʘʝʪ ʦʙʨʘʪʥʦ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʥʘ ʚʪʦʨʦʤ 
ʢʦʥʮʝ ʠ ʧʦʢʠʜʘʝʪ ʢʦʥʪʘʢʪʦʨ ʚ ʜʝʛʘʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʇʦʣʳʝ ʚʦʣʦʢʥʘ 
ʦʪʢʨʳʪʳ ʥʘʩʢʚʦʟʴ. ʋʜʘʣʷʝʤʳʡ ʛʘʟ ʚʳʚʦʜʠʪʩʷ ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ ʧʦʨʪ ʜʣʷ 
ʚʘʢʫʫʤʘ/ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ. 
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II.  ɺʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʘʱʠʪʝ ʤʝʤʙʨʘʥ ʠ ʤʝʤʙʨʘʥʥʳʭ 
ʢʦʥʪʘʢʪʦʨʦʚ 

 
ɿɸʑʀʊɸ ʄɽʄɹʈɸʅʓ 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʜʫʭʘ ʚ ʨʝʞʠʤʝ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʫʶ 
ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 30 °C (86 °F). 

¶ ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ  ʚ ʨʝʞʠʤʝ ʧʨʦʜʫʚʢʠ, ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 30 °C (86 °F).  

¶ ʋʜʘʣʠʪʝ ʩʚʦʙʦʜʥʳʡ ʭʣʦʨ, ʦʟʦʥ ʠ ʧʨʦʯʠʝ ʦʢʠʩʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʜʦ ʤʝʤʙʨʘʥʥʦʛʦ ʢʦʥʪʘʢʪʦʨʘ 
Liqui-Cel

®
 . 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ, ʥʘʧʨʠʤʝʨ, ʘʟʦʪʘ, ʚ ʨʝʞʠʤʝ ʧʨʦʜʫʚʢʠ ʠʣʠ ʚʘʢʫʫʤʥʦʤ ʨʝʞʠʤʝ, 
ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʋʜʘʣʠʪʝ ʩʚʦʙʦʜʥʳʡ ʭʣʦʨ, ʦʟʦʥ ʠ ʧʨʦʯʠʝ ʦʢʠʩʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ ʧʝʨʝʜ ʝʝ 
ʧʦʧʘʜʘʥʠʝʤ ʚ ʤʝʤʙʨʘʥʥʳʡ ʢʦʥʪʘʢʪʦʨ Liqui-Cel

®
 . ʀʩʢʣʶʯʝʥʠʝʤ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʭʣʦʨʘ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʝʝ: 

o ɼʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʭʣʦʨʘ ¢ 

1ppm ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ¢ 40 
o
C (104 

o
F). ʆʜʥʘʢʦ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʵʬʬʝʢʪʘ ʦʢʠʩʣʝʥʠʷ ʤʝʤʙʨʘʥʳ ʩʣʝʜʫʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʜʫʚʦʯʥʳʡ ʛʘʟ, 
ʦʩʦʙʝʥʥʦ ʚʦ ʚʨʝʤʷ ʣʶʙʦʛʦ ʚʢʣʶʯʝʥʠʷ-ʚʳʢʣʶʯʝʥʠʷ ʧʦʜʘʯʠ ʚʦʜʳ. ɺ ʚʘʢʫʫʤʥʦʤ ʨʝʞʠʤʝ 
ʦʩʪʘʚʴʪʝ ʚʢʣʶʯʝʥʥʳʤ ʠʩʪʦʯʥʠʢ ʧʦʜʘʯʠ ʚʘʢʫʫʤʘ. ʇʨʦʜʫʚʦʯʥʳʡ ʛʘʟ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʚ 
ʢʘʯʝʩʪʚʝ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ. ʅʝ ʠʩʧʦʣʴʟʫʡʪʝ ʚʦʟʜʫʭ >30 °C (86 °F) ʜʣʷ ʧʨʦʜʫʚʢʠ. ʕʪʦ 
ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʦʛʦ ʭʣʦʨʘ. 

ʀʟʙʝʛʘʪʴ ʢʦʥʪʘʢʪʘ ʩ ʇɺɸ ʠ ʩʧʠʨʪʘʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʰʠʭ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʤʝʤʙʨʘʥ X-40, X-50 
ʠ XIND, ʪ.ʢ. ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʛʠʜʨʦʬʠʣʴʥʦʩʪʴ ʤʝʤʙʨʘʥ. ʄʝʤʙʨʘʥʫ ʩʣʝʜʫʝʪ ʦʯʠʩʪʠʪʴ ʠ 
ʚʳʩʫʰʠʪʴ ʧʝʨʝʜ ʧʦʚʪʦʨʥʳʤ ʟʘʧʫʩʢʦʤ ʢʦʥʪʘʢʪʦʨʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 
ʕʢʩʧʣʫʘʪʘʮʠʷ ʟʘ ʨʘʤʢʘʤʠ ʜʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʨʦʢʝ ʩʣʫʞʙʳ ʤʝʤʙʨʘʥʳ 
ʠ/ʠʣʠ ʧʨʠʚʝʩʪʠ ʢ ʘʥʥʫʣʠʨʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʘʨʘʥʪʠʡ. ɽʩʣʠ ʫ ɺʘʩ ʝʩʪʴ ʚʦʧʨʦʩʳ ʧʦ ʜʠʟʘʡʥʫ 
ʩʠʩʪʝʤʳ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʶ çʄʝʤʙʨʘʥʳè. 
 

ɿɸʑʀʊɸ ʇʈʆʏɽɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ ɺ ɺɸʐɽʁ ʉʀʉʊɽʄɽ 
ɽʩʣʠ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʤʝʤʙʨʘʥʘ ʚʳʰʣʘ ʠʟ ʩʪʨʦʷ, ʚʦʜʘ ʤʦʞʝʪ ʧʝʨʝʪʝʯʴ ʚ ʛʘʟʦʚʫʶ ʬʘʟʫ 
ʤʝʤʙʨʘʥʳ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚʩʝʛʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʰʝ, ʯʝʤ ʫ ʛʘʟʦʚʦʡ 
ʬʘʟʳ. ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʛʘʟʳ ʚʳʭʦʜʷʪ ʠʟ ʤʝʤʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ 
ʜʘʚʣʝʥʠʠ, ʘ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʤʝʤʙʨʘʥʳ ʠʟ ʩʪʨʦʷ ʚʦʜʘ ʙʫʜʝʪ ʚʳʪʝʢʘʪʴ ʠʟ ʧʦʨʪʦʚ ʜʣʷ ʚʘʢʫʫʤʘ/ ʛʘʟʦʚʦʡ 
ʬʘʟʳ. ɺ ʵʢʩʪʨʝʤʘʣʴʥʦʤ ʩʣʫʯʘʝ ʠʟʙʳʪʢʘ ʚʦʜʳ ʚ ʩʪʦʢʝ ʦʥʘ ʧʝʨʝʩʪʘʥʝʪ ʪʝʯʴ ʦʙʳʯʥʳʤ ʧʫʪʝʤ. ʏʪʦʙʳ 
ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʚʨʝʞʜʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʤʝʤʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʫʩʪʘʥʦʚʠʪʴ ʘʚʘʨʠʡʥʳʡ ʜʘʪʯʠʢ  ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʧʦʪʦʢʘ.   
ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʤʙʨʘʥ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠʟʙʳʪʦʢ ʚʦʜʳ 
ʧʦʧʘʜʘʝʪ ʚ ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ ʚ ʚʘʢʫʫʤʥʦʤ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ  
ʫʩʪʘʥʦʚʠʪʴ ʚ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʝ ʫʣʦʚʠʪʝʣʴ ʚʦʜʳ ʠ ʘʚʘʨʠʡʥʳʡ ʜʘʪʯʠʢ ʚʳʩʦʢʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʜʘʚʣʝʥʠʷ. 
ʊʘʢʞʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʙʦʪʳ ʚʭʦʣʦʩʪʫʶ ʥʘʩʦʩʘ ʠʣʠ ʜʨʫʛʦʛʦ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʘʚʘʨʠʡʥʳʡ ʜʘʪʯʠʢ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʜʘʪʯʠʢ ʧʦʪʦʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʳʭʦʜʝ 
ʚʦʜʳ ʠʟ ʤʝʤʙʨʘʥʥʦʛʦ ʢʦʥʪʘʢʪʦʨʘ.  
ʕʢʩʧʣʫʘʪʘʮʠʷ ʟʘ ʨʘʤʢʘʤʠ ʜʘʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʨʦʢʝ ʩʣʫʞʙʳ ʤʝʤʙʨʘʥʳ 
ʠ/ʠʣʠ ʧʨʠʚʝʩʪʠ ʢ ʘʥʥʫʣʠʨʦʚʘʥʠʶ ʛʘʨʘʥʪʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʫ ɺʘʩ ʝʩʪʴ ʚʦʧʨʦʩʳ ʧʦ ʜʠʟʘʡʥʫ 
ʩʠʩʪʝʤʳ, ʦʙʨʘʪʠʪʝʩʴ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʶ «ʄʝʤʙʨʘʥʳ».  
ɺʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʨʝʣʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʘʢʫʫʤʘ ʜʦʣʞʥʦ ʩʨʘʙʘʪʳʚʘʪʴ ʩ ʟʘʜʝʨʞʢʦʡ ʥʘ ʚʨʝʤʷ, ʧʦʢʘ ʥʝ 
ʩʥʠʟʠʪʩʷ ʫʨʦʚʝʥʴ ʚʘʢʫʫʤʘ.  

  

ʉʆʍʈɸʅɽʅʀɽ ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ 

ʊʘʢ ʢʘʢ ʚʦʜʷʥʦʡ ʧʘʨ ʠ ʜʨʫʛʠʝ ʣʝʪʫʯʠʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ, ʧʨʦʜʫʚʦʯʥʳʡ ʛʘʟ 
ʥʘʩʳʱʘʝʪʩʷ ʧʘʨʦʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʚʳʭʦʜʝ ʠʟ ʛʘʟʦʚʦʡ ʪʨʫʙʳ 
ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʢʦʥʜʝʥʩʘʪ.  ʇʦʵʪʦʤʫ ʚʳʭʦʜʥʘʷ ʪʨʫʙʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʫʢʣʦʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʢʦʥʪʘʢʪʦʨʫ. ʊʨʫʙʦʧʨʦʚʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʪʘʢ, ʯʪʦʙʳ ʦʪʚʦʜʠʪʴ ʵʪʦʪ ʢʦʥʜʝʥʩʘʪ ʦʪ ʢʦʥʪʘʢʪʦʨʘ 
ʟʘ ʧʨʝʜʝʣʳ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɽʩʣʠ ʚʦʜʷʥʦʡ ʧʘʨ ʥʝ ʫʜʘʣʷʪʴ, ʦʥ ʤʦʞʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ 

!  



ȸɑɘɍɜɌəəɧɑ ɖɚəɞɌɖɞɚɜɧ Liqui-Cel ®                    Â                                   ȰɔɓɌɕə & ɔəɝɞɜɟɖɢɔɫ ɛɚ ɩɖɝɛɗɟɌɞɌɢɔɔ 

  

ʣʶʤʝʥʝ ʠ ʩʥʠʞʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʥʪʘʢʪʦʨʘ. ʉʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʟʘʚʠʩʠʪ ʦʪ 
ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʩʪʠ. ʏʝʤ ʛʦʨʷʯʝʝ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ, ʪʝʤ ʙʳʩʪʨʝʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʥʦʩ ʧʘʨʘ. ʊʘʢʘʷ 
ʢʦʥʜʝʥʩʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ.  

 

ʇʈɽɼʋʇʈɽɾɼɽʅʀɽ ʅɽʇʈɸɺʀʃʔʅʆɻʆ ʆɹʈɸʑɽʅʀʗ 

ʀʟʙʝʛʘʡʪʝ ʩʣʝʜʫʶʱʝʛʦ: ʛʠʜʨʦʫʜʘʨʘ, ʠʟʙʳʪʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʘʜʝʥʠʷ ʢʦʥʪʘʢʪʦʨʘ ʠ ʯʨʝʟʤʝʨʥʦʛʦ 
ʟʘʪʷʛʠʚʘʥʠʷ ʙʦʣʪʦʚ ʟʘʞʠʤʦʚ ʢʨʳʰʝʢ.  ɻʘʡʢʠ ʅɽʃʔɿʗ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ ʟʘʢʨʫʯʠʚʘʪʴ. ɻʘʡʢʠ ʩʣʝʜʫʝʪ 
ʟʘʢʨʫʯʠʚʘʪʴ ʤʝʜʣʝʥʥʦ ʚʨʫʯʥʫʶ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʩʪʠʨʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʪʨʝʥʠʶ ʠ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ ʠʩʪʠʨʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ 
ʩʣʝʜʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʤʦʥʪʘʞʫ 14-ʜʶʡʤʦʚʦʛʦ ʢʦʥʪʘʢʪʦʨʘ ʚ ʩʠʩʪʝʤʫ. ʌʣʘʥʮʝʚʳʝ ʙʦʣʪʳ, ʢʦʪʦʨʳʝ 
ʢʨʝʧʷʪ ʢʨʳʰʢʠ ʢ ʢʦʨʧʫʩʫ, ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʝʩʘ ʢʦʥʪʘʢʪʦʨʘ. 
 
ʊʘʢʞʝ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ  ʝʩʣʠ ʤʝʤʙʨʘʥʘ ʚʳʰʣʘ ʠʟ ʩʪʨʦʷ, ʪʦ ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʤʦʞʝʪ 
ʧʨʦʜʘʚʠʪʴ ʛʘʟʦʚʫʶ ʬʘʟʫ. ʍʦʪʷ ʵʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦ 
ʦʛʨʘʥʠʯʝʥʠʶ ʜʘʚʣʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʛʘʟʘ ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʧʦʜʢʣʶʯʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʞʝ ʠʤʝʡʪʝ ʚ 
ʚʠʜʫ, ʯʪʦ ʤʝʤʙʨʘʥʘ ʧʦʟʚʦʣʷʝʪ ʛʘʟʘʤ ʧʝʨʝʡʪʠ ʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ ʚ ʞʠʜʢʫʶ, ʠ ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʚʦʜʘ ʥʝ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʩ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʤʝʤʙʨʘʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʣʶʙʦʝ ʠʩʧʳʪʘʥʠʝ ʩʠʩʪʝʤʳ  ʜʘʚʣʝʥʠʝʤ ʩ 
ʧʦʤʦʱʴʶ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʪʦʣʴʢʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ 
ʜʘʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 7-13 ʜʘʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ. 
 

III. ʄʝʪʦʜʳ ʜʝʛʘʟʘʮʠʠ 
ʈʘʩʪʚʦʨʝʥʥʳʡ ʛʘʟ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥ ʠʟ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʯʝʪʳʨʝʭ ʤʝʪʦʜʦʚ: 
 

¶ ʧʨʦʜʫʚʦʯʥʳʡ ʛʘʟ 

¶ ʚʘʢʫʫʤ 

¶ ʧʨʦʜʫʚʦʯʥʳʡ ʛʘʟ/ʚʘʢʫʫʤ (ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ) 

¶ ʚʦʟʜʫʭʦʜʫʚʢʘ ʚ ʨʝʞʠʤʝ ʚʩʘʩʳʚʘʥʠʷ ʜʣʷ ʵʢʦʥʦʤʠʯʥʦʛʦ ʫʜʘʣʝʥʠʷ CO2  
 

A. ʈʝʞʠʤ ʧʨʦʜʫʚʢʠ ʛʘʟʦʤ 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʤʝʪʦʜʫ:  
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 30 °C ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ 
ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʵʢʦʥʦʤʠʯʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠʟ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ. 
 
ʈʝʞʠʤ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʛʘʟ ʥʘ ʩʪʦʨʦʥʝ ʣʶʤʝʥʘ ʢʦʥʪʘʢʪʦʨʘ ʪʝʯʝʪ 
ʧʨʦʪʠʚʦʪʦʢʦʤ ʢ ʧʦʪʦʢʫ ʚʦʜʳ. ʇʨʠ ʚʳʙʦʨʝ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʛʘʟʘ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʫʜʘʣʝʥʠʷ, ʩʦʟʜʘʝʪʩʷ ʨʘʟʥʠʮʘ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʤʝʞʜʫ ʞʠʜʢʦʡ 
ʬʘʟʦʡ (ʩʦ ʩʪʦʨʦʥʳ ʦʙʦʣʦʯʢʠ) ʠ ʛʘʟʦʚʦʡ ʬʘʟʦʡ (ʩʦ ʩʪʦʨʦʥʳ ʣʶʤʝʥʘ). ʆʥʘ ʟʘʩʪʘʚʣʷʝʪ ʫʜʘʣʷʝʤʳʡ 
ʛʘʟ ʧʝʨʝʡʪʠ ʥʘ ʣʶʤʝʥ, ʠ ʟʘʪʝʤ ʦʥ ʫʜʘʣʷʝʪʩʷ.  ʏʠʩʪʦʪʘ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ 
ʫʜʘʣʝʥʥʦʛʦ ʛʘʟʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʥʘ ʚʳʭʦʜʝ. ʇʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʟʜʫʭ ʢʘʢ 
ʤʠʥʠʤʫʤ ʢʣʘʩʩʘ 1ʧʦ ISO ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʩʣʘ 0.01 ʤʛ/ʤ

3
 ʠʣʠ ʥʠʞʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ 

ʧʨʦʜʫʚʢʠ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʥʘʩʳʱʘʝʪʩʷ. ʊʦʪ ʞʝ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʩʷ ʠ ʢ MiniModules
®
. ʆʜʥʘʢʦ, 

ʛʘʟʦʚʘʷ ʬʘʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʦʣʦʯʢʝ ʢʦʥʪʘʢʪʦʨʘ, ʘ ʞʠʜʢʘʷ ʬʘʟʘ ï ʚ ʣʶʤʝʥʝ ʢʦʥʪʘʢʪʦʨʘ. 

 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʛʘʟʦʚʦʡ ʩʠʩʪʝʤʳ 
 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʠʥʠʠ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ ʠ ʝʝ ʤʦʥʪʘʞʘ 
ʢ  ʤʝʤʙʨʘʥʥʦʤʫ ʢʦʥʪʘʢʪʦʨʫ Liqui-Cel

®
 ʧʦʥʘʜʦʙʠʪʩʷ ʤʠʥʠʤʫʤ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʤ. ʩʭʝʤʳ 1 & 2): 

 

¶ ʂʣʘʧʘʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ (PCV-201) 

¶ ʀʛʦʣʴʯʘʪʳʡ ʢʣʘʧʘʥ (V-202) 

¶ ʀʥʜʠʢʘʪʦʨ ʜʘʚʣʝʥʠʷ  (PI-201)  

¶ ʈʘʩʭʦʜʦʤʝʨ (FI-201) 
 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʞʘʪʳʝ ʛʘʟʳ ʠʣʠ ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʙʝʟ 
ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ (ʜʣʷ ʫʜʘʣʝʥʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ). ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ʚʳʧʦʣʥʠʪʝ 
ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 
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1. ʋʩʪʘʥʦʚʠʪʝ ʜʘʚʣʝʥʠʝ ʥʘ < 0.7 ʢʛ/cʤ2 (< 10 psig, 0.69 ʙʘʨ), ʨʝʛʫʣʠʨʫʷ ʢʣʘʧʘʥ PCV-201. 
2. ʋʩʪʘʥʦʚʠʪʝ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʱʠʡ ʨʘʩʭʦʜ ʧʨʦʜʫʚʦʯʥʦʛʦ ʛʘʟʘ, ʨʝʛʫʣʠʨʫʷ ʢʣʘʧʘʥ V-202 ʠ 
ʩʯʠʪʳʚʘʷ ʧʦʢʘʟʘʥʠʷ ʥʘ ʨʘʩʭʦʜʦʤʝʨʝ FI-201. 

3. ʇʦʜʘʡʪʝ ʩʚʝʞʠʡ ʧʨʦʜʫʚʦʯʥʳʡ ʛʘʟ ʚ ʢʘʞʜʳʡ ʢʦʥʪʘʢʪʦʨ. 
4. ʋʜʘʣʷʡʪʝ ʚʳʜʝʣʷʶʱʠʝʩʷ ʛʘʟʳ ʚ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʦʛʦ 
ʨʘʩʭʦʜʦʚʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ.  

5. ɽʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʞʘʪʳʡ ʚʦʟʜʫʭ, ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʤʘʩʣʘ. ɼʣ ̫
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʯʠʩʪʦʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ A 0.2-ʤʠʢʨʦʥʥʳʡ ʬʠʣʴʪʨ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʝʨʝʜ ʢʣʘʧʘʥʦʤ PCV-201. ɼʣ ̫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʫʩʣʦʚʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʬʠʣʴʪʨʘ A 1.0- ʤʠʢʨʦʥ. 

 
ɽʩʣʠ  ʚ ʥʘʣʠʯʠʠ ʥʝʪ ʩʞʘʪʳʭ ʛʘʟʦʚ ʠʣʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʙʝʟ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ, ʜʣʷ ʫʜʘʣʝʥʠʷ 
CO2 ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʜʫʭʦʜʫʚʢʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ. ʈʘʩʯʝʪʥʘʷ 
ʧʨʦʛʨʘʤʤʘ (ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʫ «ʄʝʤʙʨʘʥʳ») ʤʦʞʝʪ ʨʘʩʩʯʠʪʘʪʴ ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 
ʛʘʟʘ ʚ ʜʶʡʤʘʭ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ. ʀʩʧʦʣʴʟʫʡʪʝ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʚʳʙʦʨʘ ʤʦʱʥʦʩʪʠ 
ʚʦʟʜʫʭʦʜʫʚʢʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʜʫʭʦʜʫʚʢʠ ʚʳʧʦʣʥʠʪʝ ʰʘʛʠ 2 ʠ 3, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳhʝ. 
 
ʇʨʠʤʝʯʘʥʠʝ: ʊʘʢʞʝ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʦʟʜʫʭʦʜʫʚʢʘ ʥʝ ʥʘʛʨʝʚʘʣʘ ʚʦʟʜʫʭ ʚʳʰʝ >30 °C (86 °F). 
ɺʦʟʜʫʭ ʪʝʧʣʝʝ, ʯʝʤ ʫʢʘʟʘʥʥʳʡ, ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʨʦʢ ʞʠʟʥʠ 
ʚʦʣʦʢʦʥ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤ  r ʨʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʜʫʭʦʜʫʚʢʫ ʚ ʨʝʞʠʤʝ 
ʚʩʘʩʳʚʘʥʠʷ  ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʥʪʘʢʪʦʨʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ 
ʩʤʦʪʨʠ ʨʘʟʜʝʣ çʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ». 

 
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʤʝʨʘ 
ʢʦʥʪʘʢʪʦʨʘ. 

 
ʊʘʙʣ. 1: ʇʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ʧʨʦʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ  

ʫʜʘʣʝʥʠʷ CO2  

 ʊʠʧʠʯʥʳʡ ʨʘʩʭʦʜ ʧʨʦʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ 
ʥʘ ʢʦʥʪʘʢʪʦʨ 

ʂʦʥʪʘʢʪʦʨ Nʤ3/ʯʘʩ scfm 

2.5 x 8 0.5 ï 2 0.3 ï 1.3 

4 x 13 1 ï 5 0.6 ï 3 

4 x 28 2 ï 10 1.3 ï 6.3 

6 x 28 2 ï 25 1.3 ï 15.8 

8 x 20 5 ï 25 3.1 ï 15.8 

8 x 40 10 ï 32   6.3  ï 20.2 

8 x 80 13 ï 57 8.2  ï 36  

10 x 28 10 ï 40 6.3 ï 25.2 

14 x 28 15 ï 80  9.5 ï 50.5 

14 x 40 15 ï 120 9.5 ï 75.8 

 
ʀʥʬʦʨʤʘʮʠʶ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʩʤ. ʚ ʈʘʟʜʝʣʝ III 
çʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳè. 
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ʉʭʝʤʘ. 1. ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʦʥʪʘʞʘ ʚ ʨʝʞʠʤʝ ʧʨʦʜʫʚʢʠ ʛʘʟʦʤ 
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ʉʭʝʤʘ 2. ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʦʥʪʘʞʘ ʚ ʨʝʞʠʤʝ ʧʨʦʜʫʚʢʠ ʛʘʟʦʤ 
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B.  ɺʘʢʫʫʤʥʳʡ ʨʝʞʠʤ 
 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʤʝʪʦʜʫ:   
ɺʘʢʫʫʤʥʳʡ ʤʝʪʦʜ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʘʟʘ ʠ ʤʘʩʩʦʚʦʛʦ ʫʜʘʣʝʥʠʷ ʛʘʟʘ.  
 
ɺʘʢʫʫʤʥʳʡ ʨʝʞʠʤ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʚʘʢʫʫʤ ʧʦʜʘʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʣʶʤʝʥʘ ʢʦʥʪʘʢʪʦʨʘ.  
ʇʨʠ ʵʪʦʤ ʚʘʢʫʫʤ ʜʦʣʞʝʥ ʧʦʜʘʚʘʪʴʩʷ ʩ ʦʙʦʠʭ ʧʨʦʩʚʝʪʦʚ ʣʶʤʝʥʘ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʜʥʦʛʦ ʧʨʦʩʚʝʪʘ, 
ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʩʩʦʚʦʛʦ ʫʜʘʣʝʥʠʷ ʛʘʟʘ. ʇʨʠ ʧʦʜʘʯʝ ʚʘʢʫʫʤʘ ʦʥ ʩʦʟʜʘʝʪ 
ʨʘʟʥʠʮʫ ʚ ʧʘʨʮʠʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ ʤʝʞʜʫ ʞʠʜʢʦʡ ʬʘʟʦʡ (ʦʙʦʣʦʯʢʘ) ʠ ʛʘʟʦʚʦʡ ʬʘʟʦʡ (ʣʶʤʝʥ). 
ʕʪʘ ʨʘʟʥʠʮʘ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʨʘʥʩʬʝʨʫ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ ʩʦ ʩʪʦʨʦʥʳ 
ʦʙʦʣʦʯʢʠ ʥʘ ʣʶʤʝʥ. ʕʪʠ ʛʘʟʳ ʫʜʘʣʷʶʪʩʷ ʥʘʩʦʩʦʤ. ʋʨʦʚʝʥʴ ʚʘʢʫʫʤʘ ʚʣʠ̫ ʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʫʜʘʣʝʥʠʷ. ʏʝʤ ʛʣʫʙʞʝ ʚʘʢʫʫʤ, ʪʝʤ ʥʠʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʚʳʭʦʜʝ.  ʊʘʙʣʠʮʘ 2 ʠʣʣʶʩʪʨʠʨʫʝʪ 
ʫʜʘʣʝʥʠʝ ʛʘʟʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʚʘʢʫʫʤʘ. ʊʦʪ ʞʝ ʧʨʠʥʮʠʧ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʢ MiniModules

®
, 

ʦʜʥʘʢʦ ʬʘʟʘ ʛʘʟʘ/ʚʘʢʫʫʤʘ ʥʘʭʦʜʠʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʦʙʦʣʦʯʢʠ ʢʦʥʪʘʢʪʦʨʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʞʠʜʢʘʷ 
ʬʘʟʘ ï ʩʦ ʩʪʦʨʦʥʳ ʣʶʤʝʥʘ. 

 
ʊʘʙʣ. 2: ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʥʘ ʚʳʭʦʜʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʚʘʢʫʫʤʥʦʛʦ ʨʝʞʠʤʘ 
ʉʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢ ʫʨʦʚʝʥʴ ʚʘʢʫʫʤʘ ʚʣʠ̫ ʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʦʩʪʴ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʨʘʙʦʯʠʝ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʪʘʢʠʤʠ ʞʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʨʦʚʥʷ ʚʘʢʫʫʤʘ. 

 
ʋʨʦʚʝʥʴ ʚʘʢʫʫʤʘ 

(ʘʙʩʦʣʶʪʥʦʝ ʜʘʚʣʝʥʠʝ ʛʘʟʘ 
ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʘʪʤʦʩʬʝʨʥʦʝ 
ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 760 ʤʤ ʨʪ.ʩʪ.) 

26 ʜʶʡʤʦʚ 
ʨʪ. ʩʪ. 

(100 ʤʤ ʨʪ. 
ʩʪ.) 

27 ʜʶʡʤʦʚ 
ʨʪ. ʩʪ. 

(74 ʤʤ ʨʪ. 
ʩʪ.) 

28 ʜʶʡʤʦʚ 
ʨʪ. ʩʪ. 

(50 ʤʤ ʨʪ. 
ʩʪ.) 

28.5 
ʜ ʡʁʤʦʚ ʨʪ. 
ʩʪ.(36 ʤʤ 
ʨʪ. ʩʪ.) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʚʳʭʦʜʝ 
(ʪʠʧʠʯʥʘʷ), ppb 

1345 1015 560 345 

 
ʋʩʣʦʚʠʷ: ʜʚʘ ʢʦʥʪʘʢʪʦʨʘ 4x28, X-40 ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ 
  ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 20 ʛʘʣʣ/ʤʠʥ (4.5 ʤ3/ʯʘʩ) 
  ʪʝʤʧʝʨʘʪʫʨʘ 77 °F (25 °C) 
 
ʈʘʩʯʝʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʫʨʦʚʥʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʥʘ ʚʭʦʜʝ ʚ 
ʢʦʥʪʘʢʪʦʨ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʥʦʛʦ ʚʦʟʜʫʭʘ.  

 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ 

ɼʣʷ ʨʘʙʦʪʳ ʚ ʚʘʢʫʫʤʥʦʤ ʨʝʞʠʤʝ ʧʦʥʘʜʦʙʠʪʩʷ ʤʠʥʠʤʫʤ ʦʙʦʨʫʜʦʚʘʥʠʷ(ʩʤ. ʉʭʝʤʳ 3, 4, 5, 6 & 7). 

¶ ɺʘʢʫʫʤʥʳʡ ʦʪʜʝʣʠʪʝʣʴ ʞʠʜʢʦʩʪʠ (ʦʧʮʠʷ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʠ ʥʝ 
ʧʦʪʨʝʙʦʚʘʪʴ ʝʛʦ ʥʘʣʠʯʠʷ) 

¶ ʀʥʜʠʢʘʪʦʨ ʜʘʚʣʝʥʠʷ (ʤʘʥʦʤʝʪʨ) (PI-301) ʜʣʷ ʚʘʢʫʫʤʘ 

¶ ʆʙʨʘʪʥʳʡ ʢʣʘʧʘʥ (V-302) 
 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ʚʳʧʦʣʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 
 
ɼʣʷ ʟʘʧʫʩʢʘ ʩʣʝʜʫʡʪʝ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ. 

1. ʆʪʢʨʦʡʪʝ ʢʣʘʧʘʥ V-301. 
2. ɺʢʣʶʯʠʪʝ ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ. 
3. ʄʝʜʣʝʥʥʦ ʦʪʢʨʦʡʪʝ ʚʝʥʪʠʣʴ ʧʦʜʘʯʠ ʚʦʜʳ V-101. 

 
ʋʩʧʝʰʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʝʤʙʨʘʥʥʳʭ ʢʦʥʪʘʢʪʦʨʦʚ Liqui-Cel

®
 ʠʣʠ SuperPhobic

®
 ʚ ʩʠʩʪʝʤʘʭ 

ʛʘʟʠʬʠʢʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʚʘʢʫʫʤʥʦʤ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʟʘʚʠʩʠʪ ʦʪ ʭʦʨʦʰʦ 
ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ (ʪʨʫʙʦʧʨʦʚʦʜ ʠ ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ). ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 
ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ ʚʘʞʥʦ ʩʣʝʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ: 
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1. ʊʨʫʙʦʧʨʦʚʦʜ 

¶ ɼʠʟʘʡʥ ʚʘʢʫʫʤʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʣʷ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ. ʈʝʟʴʙʫ, ʩʤʘʟʢʫ ʠ 
ʠʟʦʣʷʮʠʶ ʜʣʷ ʪʨʫʙ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʦʩʦʙʦʡ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʯʪʦʙʳ ʥʝ 
ʜʦʧʫʩʪʠʪʴ ʧʦʧʘʜʘʥʠʷ ʚʦʟʜʫʭʘ ʚ ʚʘʢʫʫʤʥʫʶ ʣʠʥʠʶ. ʃʶʙʘʷ ʧʨʦʪʝʯʢʘ ʚʦʟʜʫʭʘ 
ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʛʘʟʘʮʠʠ. 

¶ ʀʟʙʝʛʘʡʪʝ ʜʣʠʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʧʝʪʝʣʴ. ʄʠʥʠʤʠʟʠʨʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʢʦʣʝʥʯʘʪʳʭ ʧʘʪʨʫʙʢʦʚ ʠ ʧʨʦʯʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ. 

¶ ɼʠʟʘʡʥ ʚʘʢʫʫʤʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʘʨʘ ʚʩʝʡ ʩʠʩʪʝʤʳ. 
 

ʊʘʢ ʢʘʢ ʚʦʜʷʥʦʡ ʧʘʨ ʠ ʧʨʦʯʠʝ ʣʝʪʫʯʠʝ ʛʘʟʳ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ, ʛʘʟ ʥʘ ʩʪʦʨʦʥʝ 
ʣʶʤʝʥʘ ʙʫʜʝʪ ʥʘʩʳʱʘʪʴʩʷ ʚʦʜʷʥʳʤ ʧʘʨʦʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʢʦʥʜʝʥʩʘʪ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʥʘ ʚʳʭʦʜʥʦʡ ʪʨʫʙʝ ʜʣʷ ʛʘʟʘ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʚʳʭʦʜʥʘʷ ʪʨʫʙʘ ʜʣ ̫ʛʘʟʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʫʢʣʦʥ ʚʥʠʟ ʠ ʚ ʩʪʦʨʦʥʫ ʦʪ ʢʦʥʪʘʢʪʦʨʘ, 
ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʵʪʦʡ ʚʦʜʝ ʩʪʝʯʴ ʩ ʢʦʥʪʘʢʪʦʨʘ ʠ ʪʨʫʙʦʧʨʦʚʦʜʘ. ɽʩʣʠ ʚʦʜʷʥʦʡ ʧʘʨ 
ʥʝ ʫʜʘʣʷʪʴ, ʦʥ ʤʦʞʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ ʩʥʠʞʘʪʴ ʧʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʢʦʥʪʘʢʪʦʨʘ. ʉʢʦʨʦʩʪʴ ʢʦʥʜʝʥʩʘʮʠʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʞʠʜʢʦʩʪʠ. ʏʝʤ 
ʛʦʨʷʯʝʝ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ, ʪʝʤ ʚʳʰʝ ʧʝʨʝʥʦʩ ʚʦʜʷʥʦʛʦ ʧʘʨʘ. ʊʘʢʘʷ ʢʦʥʜʝʥʩʘʮʠʷ ʷʚʣʷʝʪʩʷ 
ʦʙʳʯʥʳʤ ʷʚʣʝʥʠʝʤ.  

 
2. ʊʠʧ ʠ ʤʦʱʥʦʩʪʴ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ 

¶ ʀʩʧʦʣʴʟʫʡʪʝ ʨʘʩʯʝʪʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʣʠ ʦʙʨʘʪʠʪʝʩʴ ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 
«ʄʝʤʙʨʘʥʳ» ʜʣʷ ʦʮʝʥʢʠ ʥʘʛʨʫʟʢʠ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ. ʕʪʦ ʟʥʘʯʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ 
ʚ ʌʘʢʪʠʯʝʩʢʠʭ ʂʫʙʠʯʝʩʢʠʭ ʄʝʪʨʘʭ ʚ ʄʠʥʫʪʫ (ACFM) ʠʣʠ ʢʫʙʠʯʝʩʢʠʭ ʤʝʪʨʘʭ ʚ ʯʘʩ 
(ʤ

3
/ʯʘʩ), ʠ ʫʨʦʚʝʥʴ ʚʘʢʫʫʤʘ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʤʦʱʥʦʩʪʴ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ. 

¶ ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʜʦʢʦʣʴʮʝʚʦʡ ʥʘʩʦʩ. ɽʩʪʴ ʤʥʦʛʦ ʤʘʨʦʢ ʚʦʜʦʢʦʣʴʮʝʚʳʭ ʥʘʩʦʩʦʚ; 
ʚʳʙʝʨʠʪʝ ʪʦʪ, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʘʰʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʠ ʟʘʧʨʦʩʠʪʝ ʫ ʚʘʰʝʛʦ 
ʧʦʩʪʘʚʱʠʢʘ ʧʦʣʥʫʶ ʚʘʢʫʫʤʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʚʘʢʫʫʤʥʳʡ 
ʥʘʩʦʩ, ʩʝʧʘʨʘʪʦʨ, ʦʙʨʘʪʥʳʡ ʢʣʘʧʘʥ, ʚʦʟʜʫʰʥʳʡ ʚʳʧʫʩʢʥʦʡ ʢʣʘʧʘʥ, ʜʘʪʯʠʢʠ ʠ 
ʧʦʣʥʳʡ ʧʦʜʚʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʚʦʜʳ. çʄʝʤʙʨʘʥʘè ʧʨʝʜʣʘʛʘʝʪ ʚʘʢʫʫʤʥʳʝ 
ʥʘʩʦʩʳ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʤʝʤʙʨʘʥʥʳʤʠ ʢʦʥʪʘʢʪʦʨʘʤʠ (ʩʤ. ʉʭʝʤʳ 3 ʠ 4.) 
 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʪʠʪʝʩʴ ʢ 
ʈʘʟʜʝʣʫ III çʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳè. 

 
ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ & ʟʘʱʠʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʤʙʨʘʥ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠʟʙʳʪʦʢ 
ʚʦʜʳ ʧʦʧʘʜʘʝʪ ʚ ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ ʚ ʚʘʢʫʫʤʥʦʤ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ, 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʚ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʝ ʫʣʦʚʠʪʝʣʴ ʚʦʜʳ ʠ ʘʚʘʨʠʡʥʳʡ ʜʘʪʯʠʢ ʚʳʩʦʢʦʛʦ 
ʚʘʢʫʫʤʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʊʘʢʞʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʙʦʪʳ ʚʭʦʣʦʩʪʫʶ ʥʘʩʦʩʘ ʠʣʠ ʜʨʫʛʦʛʦ 
ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʘʚʘʨʠʡʥʳʡ ʜʘʪʯʠʢ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʣʠ ʜʘʪʯʠʢ 
ʧʦʪʦʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʳʭʦʜʝ ʚʦʜʳ ʠʟ ʤʝʤʙʨʘʥʥʦʛʦ ʢʦʥʪʘʢʪʦʨʘ.  
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ʉʭʝʤʘ 3. ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʦʥʪʘʞʘ ʚ ʚʘʢʫʫʤʥʦʤ ʨʝʞʠʤʝ. 
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ʉʭʝʤʘ 4. ʆʙʱʘʷ ʩʭʝʤʘ P & ID ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʦʥʪʘʞʘ ʚ ʚʘʢʫʫʤʥʦʤ ʨʝʞʠʤʝ. 


