
ȺɋɊɋɖɆɑɢɓɔɋ ɉɔɗəɊɆɖɗɘɈɋɓɓɔɋ ɇɤɊɌɋɘɓɔɋ əɝɖɋɌɊɋɓɎɋ ɓɆəɐɎ 

ȮɓɗɘɎɘəɘ ɐɆɘɆɑɎɍɆ Ɏɒ. ȩ.Ȱ. ȧɔɖɋɗɐɔɈɆ 
ȷɎɇɎɖɗɐɔɉɔ ɔɘɊɋɑɋɓɎɥȶɔɗɗɎɏɗɐɔɏ ɆɐɆɊɋɒɎɎ ɓɆəɐ

ʅʦʚʦʩʠʙʠʨʩʢ 2016ʛ.
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ȪȮȳȦȲȮȰȦ ȴȸȳȴȷȮȸȫȱɂȳȴȩȴ* ȽȮȷȱȦ ȵȹȧȱȮȰȦȼȮȯ

ʆʙʱʝʝ ʯʠʩʣʦ ʩʪʘʪʝʡ ʠ ʤʦʥʦʛʨʘʬʠʡɺ ʪʦʤ ʯʠʩʣʝ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʞʫʨʥʘʣʘʭ

ʊʝʟʠʩʳ ʇʘʪʝʥʪʳ

* ɕɔ 2013 ɉ. ɓɔɖɒɎɖɔɈɐɆ ɓɆ ɓɔɖɒɆɘɎɈɓəɤ ɝɎɗɑɋɓɓɔɗɘɢ ɓɆəɝɓɡɛ ɗɔɘɖəɊɓɎɐɔɈ
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ȷȶȦȨȳȫȳȮȫ ȵȹȧȱȮȰȦȼȮȴȳȳɁȻ ȵȴȰȦȭȦȸȫȱȫȯ 

ȺȼȯȬȹȴȳȬɂȴȴ ȼȺȽȽȴȵȽȶȺȵ ȬȶȬȰȱȸȴȴ ȹȬȿȶ

ʆʙʱʝʝ ʯʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ ʟʘ 5 ʣʝʪ (2010 ï2014 ʛʛ.)

ʏʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ ʚ ʟʘʨʫʙʝʞʥʳʭ 

ʠ ʨʦʩʩʠʡʩʢʠʭ ʧʝʨʝʚʦʜʥʳʭ 

ʞʫʨʥʘʣʘʭ



ȷȶȦȨȳȫȳȮȫ ȵȹȧȱȮȰȦȼȮȴȳȳɁȻ ȵȴȰȦȭȦȸȫȱȫȯ 

ȺȼȯȬȹȴȳȬɂȴȴ ȼȺȽȽȴȵȽȶȺȵ ȬȶȬȰȱȸȴȴ ȹȬȿȶ

ʀʥʜʝʢʩ ʍʠʨʰʘ

ʏʠʩʣʦ ʚʥʝʰʥʠʭ ʮʠʪʠʨʦʚʘʥʠʡ ʚ ʈʀʅʎ ʟʘ 2010-2014 ʛʛ.



ȵȶȴȨȫȪȫȳȳɁȫ Ȩ 2015 ɉ. ȰȴȳȺȫȶȫȳȼȮȮ

V ʉʝʤʠʥʘʨ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ ʖ.ʀ. ɽʨʤʘʢʦʚʘ çʄʆʃɽʂʋʃʗʈʅʓʁ ɼʀɿɸʁʅ 

ʂɸʊɸʃʀɿɸʊʆʈʆɺ ɼʃʗ ʇʈʆʎɽʉʉʆɺ ʇɽʈɽʈɸɹʆʊʂʀ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ʀ 

ʇʆʃʀʄɽʈʀɿɸʎʀʀ: ʆʊ ʌʋʅɼɸʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ʂ ʇʈɸʂʊʀʏɽʉʂʀʄ 

ʇʈʀʃʆɾɽʅʀʗʄè ʠ ʄʦʣʦʜʝʞʥʳʡ ʬʦʨʫʤ çʅʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʩʠʥʪʝʟʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭʢʘʪʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠè 

5-9 ʠʶʣʷ 2015 ʛʦʜʘ, ʙʘʟʘ ʦʪʜʳʭʘ çʊʫʨʩʠʙè, ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, ʈʦʩʩʠʷ

ʋʯʘʩʪʚʦʚʘʣʦ 100 ʫʯʘʩʪʥʠʢʦʚ ʠʟ 25 ʦʨʛʘʥʠʟʘʮʠʡ ʠ 14 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ.

ʇʨʝʜʩʪʘʚʣʝʥʦ 3 ʧʣʝʥʘʨʥʳʭ ʠ 12 ʢʣʶʯʝʚʳʭ ʣʝʢʮʠʡ, 43 ʫʩʪʥʳʭ ʠ 15 ʩʪʝʥʜʦʚʳʭ ʜʦʢʣʘʜʦʚ.

4-ʘʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ çʂɸʊɸʃʀʊʀʏɽʉʂʀʁ ɼʀɿɸʁʅ. 

ʆʊ ʀʉʉʃɽɼʆɺɸʅʀʁ ʅɸ ʄʆʃɽʂʋʃʗʈʅʆʄ ʋʈʆɺʅɽ ʂ ʇʈɸʂʊʀʏɽʉʂʆʁ ʈɽɸʃʀɿɸʎʀʀè 

5-6 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ

ʋʯʘʩʪʚʦʚʘʣʦ 120 ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ 10 ʩʪʨʘʥ ʠ 6 ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ.

ʇʨʝʜʩʪʘʚʣʝʥʦ 9 ʦʙʟʦʨʥʳʭ ʧʣʝʥʘʨʥʳʭ ʣʝʢʮʠʡ, ʘ ʪʘʢʞʝ 30 ʫʩʪʥʳʭ ʠ 43 ʩʪʝʥʜʦʚʳʭ 

ʜʦʢʣʘʜʘ.

3-ʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʂɸʊɸʃʀɿ ɼʃʗ ʇɽʈɽʈɸɹʆʊʂʀ 

ɺʆɿʆɹʅʆɺʃʗɽʄʆɻʆ ʉʓʈʔʗ: ʊʆʇʃʀɺʆ, ʕʅɽʈɻʀʗ, ʍʀʄʀʏɽʉʂʀɽ ʇʈʆɼʋʂʊʓ (CRS-

3)è 

6-11 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ, ʂʘʪʘʥʴʷ, ʉʠʮʠʣʠʷ, ʀʪʘʣʠʷ

ʋʯʘʩʪʚʦʚʘʣʦ 100 ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ 25 ʩʪʨʘʥ ʤʠʨʘ.

ʇʨʝʜʩʪʘʚʣʝʥʦ 6 ʧʣʝʥʘʨʥʳʭ, 6 ʢʣʶʯʝʚʳʭ ʣʝʢʮʠʡ, 46 ʫʩʪʥʳʭ, 30 ʩʪʝʥʜʦʚʳʭ ʜʦʢʣʘʜʦʚ.



ȵȶȴȨȫȪȫȳȳɁȫ Ȩ 2015 ɉ. ȰȴȳȺȫȶȫȳȼȮȮ

XIIɽʚʨʦʧʝʡʩʢʠʡ ʢʦʥʛʨʝʩʩ ʧʦ ʢʘʪʘʣʠʟʫ : ʂɸʊɸʃʀɿ: ʉɹɸʃɸʅʉʀʈʆɺɸʅʅʆɽ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʉʂʆʇɸɽʄʓʍ ʀ ɺʆɿʆɹʅʆɺʃʗɽʄʓʍ ʈɽʉʋʈʉʆɺ 

(ɽɺʈʆʇɸʂɸʊ-XII)

30 ʘʚʛʫʩʪʘ-4 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ, ʂʘʟʘʥʴ, ʈʦʩʩʠʷ

ʋʯʘʩʪʚʦʚʘʣʦ 837 ʫʯʘʩʪʥʠʢʦʚ ʠʟ 44 ʩʪʨʘʥ ʤʠʨʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ 8 ʧʣʝʥʘʨʥʳʭ ʠ 23 ʢʣʶʯʝʚʳʭ ʣʝʢʮʠʠ, 225 ʫʩʪʥʳʭ ʠ 700 ʩʪʝʥʜʦʚʳʭ 

ʜʦʢʣʘʜʦʚ.



ɺɸɾʅɽʁʐʀɽ 

ʈɽɿʋʃʔʊɸʊʓ



ȷɎɓɘɋɍ ɒɓɔɉɔɗɑɔɏɓɡɛ əɉɑɋɖɔɊɓɡɛ ɓɆɓɔɘɖəɇɔɐɗ 

ɐɔɓɘɖɔɑɎɖəɋɒɡɒɎ ɗɈɔɏɗɘɈɆɒɎ ɝɋɖɋɍ in situ ɎɗɗɑɋɊɔɈɆɓɎɋ 

ɐɆɘɆɑɎɘɎɝɋɗɐɎɛ ɕɖɔɜɋɗɗɔɈ, ɕɖɔɘɋɐɆɤɟɎɛ Ɉ ɛɔɊɋ Ɏɛ ɖɔɗɘɆ

ʂʨʘʩʥʠʢʦʚ ɼ.ɺ., ʂʫʟʥʝʮʦʚ ɺ.ʃ., ʐʤʘʢʦʚ ɸ.ʅ.,ʄʦʩʝʝʥʢʦʚʉ.ʀ., 

ʀʱʝʥʢʦ ɸ.ɺ., ɸʥʜʨʝʝʚ ɸ.ʉ., ʃʘʧʠʥʘ ʆ.ɹ., ʇʨʦʩʚʠʨʠʥ ʀ.ʇ., ʂʘʣʠʥʢʠʥ ɸ.ɺ.

in situ ȶȺȦ

ɅȲȶ Ɉ ɕɔɑɋ 
ɍɋɒɑɎ

in situ ȵɃȲ

in situ ȶȺɃȷ
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ʄʝʭʘʥʠʟʤ ʢʚʘʟʠʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦʦʢʠʩʣʝʥʠʷ ʤʝʪʘʥʘ ʚ 

ʤʝʪʘʥʦʣ ʥʘ ʮʝʦʣʠʪʝ FeZSM-5. 

ɺʳʷʚʣʝʥ ʢʚʘʟʠʢʘʪʘʣʠʪʠʯʝʩʢʠʡʨʝʞʠʤ ʨʝʘʢʮʠʠ CH4 + N2O, ʩʚʷʟʘʥʥʳʡ ʩ 

ʪʝʤ, ʯʪʦEa(ʜʠʬʬ) < Ea(ʜʝʩʦʨʙ)ʧʨʦʜʫʢʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʢʪʠʚʥʦʤʫ 

ʮʝʥʪʨʫ ʚʳʧʦʣʥʷʪʴ  ʥʝʩʢʦʣʴʢʦ ʦʙʦʨʦʪʦʚ ʨʝʘʢʮʠʠ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

ʧʨʦʜʫʢʪʦʚ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ. 

ʉʪʘʨʦʢʦʥʴɽ.ɺ., ʇʘʨʬʝʥʦʚ ʄ.ɺ., ʇʠʨʶʪʢʦʃ.ɺ., 

ɸʨʟʫʤʘʥʦʚʉ.ʉ., ʉʪʝʧʘʥʦʚ ɸ.ɻ., ɸʙʦʨʥʝʚʉ.ʀ., ʇʘʥʦʚ ɻ.ʀ. 



ʆʙʨʘʟʝʮ
ʇʦʚʝʨʭʥʦʩʪʴ ʧʦ 

ɹʕʊ,ʤ2/ʛ

ɺʥʝʰʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʤ2/ʛ

ʆʙʱʠʡ ʦʙʲʝʤ ʧʦʨ, 

ʩʤ3/ʛ

FeZSM-5 417 27 0,22

ʀʝʨʘʨʭʠʯʝʩʢʠʡ FeZSM-5 545 224 0,59

10

ʀʝʨʘʨʭʠʯʝʩʢʠʡ FeZSM-5

ʅʘʧʨʘʚʣʝʥʥʳʡ ʪʝʤʧʣʘʪʥʳʡʩʠʥʪʝʟ ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ 

ʤʠʢʨʦ-, ʤʝʟʦ-ʠ ʤʘʢʨʦʧʦʨʠʩʪʦʩʪʴʶ

ɽ.ɺ. ʇʘʨʭʦʤʯʫʢ, ʂ.ɸ. ʉʘʰʢʠʥʘ, ɺ.ʉ. ʉʝʤʝʡʢʠʥʘ, ɸ.ɻ. ʆʢʫʥʝʚ,

ʅ.ɸ. ʈʫʜʠʥʘ, ɸ.ɹ. ɸʶʧʦʚ

ʊʝʤʧʣʘʪʥʳʡʩʠʥʪʝʟ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʉ ʤʠʢʨʦʩʬʝʨ 

ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʘʚʣʝʥʥʦ

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩ 

ʨʝʛʫʣʠʨʫʝʤʦʡ ʤʠʢʨʦ-,ʤʝʟʦ-, 

ʤʘʢʨʦʧʦʨʠʩʪʦʩʪʴʶ. ɺ ʩʣʫʯʘʷʭ 

ʪʝʤʧʣʘʪʥʦʛʦʩʠʥʪʝʟʘ TiO2, SiO2, ZrO2

ʠ Al2O3ʧʦʣʫʯʝʥʘ ʪʨʝʭʤʝʨʥʘʷ 

ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʘʢʨʦʧʦʨ. 

ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥ ʠ ʠʩʩʣʝʜʦʚʘʥ 

ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʮʝʦʣʠʪ FeZSM-5.
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Active state - XPS A

ʕʢʩʧʝʨʠʤʝʥʪʳ,ʧʨʦʚʝʜʝʥʥʳʝʚ ʨʝʞʠʤʝin-situ ʈʌʕʉʠ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ,ʧʦʢʘʟʘʣʠ,ʯʪʦʦʜʥʦʡʠʟʧʨʠʯʠʥʚʦʟʥʠʢʥʦʚʝʥʠʷ

ʷʚʣʝʥʠʷʢʠʥʝʪʠʯʝʩʢʦʛʦʛʠʩʪʝʨʝʟʠʩʘ,ʷʚʣʷʝʪʩʷʠʟʤʝʥʝʥʠʝʟʘʨʷʜʦʚʦʛʦ

ʩʦʩʪʦʷʥʠʷʧʣʘʪʠʥʳ. ʉʦʦʪʥʦʰʝʥʠʝʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡʠʦʢʠʩʣʝʥʥʦʡ

ʧʣʘʪʠʥʥrʘʧʦʚʝʨʭʥʦʩʪʠʢʘʪʘʣʠʟʘʪʦʨʘʚ ʘʢʪʠʚʥʦʤʩʦʩʪʦʷʥʠʠ

ʩʫʱʝʩʪʚʝʥʥʦʚʳʰʝʧʦʩʨʘʚʥʝʥʠʶʩʥʝʘʢʪʠʚʥʳʤ.


