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ɺʠʚʯʝʥʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʝ ʦʩʘʜʞʝʥʥʷ ʩʧʽʚʧʦʣʽʤʝʨʽʚ ʘʥʽʣʽʥʫ ʪʘ ʽʟʦʤʝʨʥʠʭ ʤʝʨʢʘʧʪʦʘʥʽʣʽʥʽʚ 

ʥʘ ʧʦʚʝʨʭʥʽ ʧʣʘʪʠʥʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʣʝʡʢʦʝʤʝʨʘʣʴʜʠʥʦʚʽ ʬʦʨʤʠ ʦʩʘʜʞʝʥʠʭ 

ʩʧʽʚʧʦʣʽʤʝʨʽʚ ʝʬʝʢʪʠʚʥʦ ʚʽʜʥʦʚʣʶʶʪʴ ʘʥʽʦʥʠ AuCl4ï ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʧʦʣʽ(An-co-
n-MAn)/Au. ɼʦʩʣʽʜʞʝʥʦ ʝʣʝʢʪʨʦʢʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʩʘʜʞʝʥʠʭ ʩʧʽʚʧʦʣʽʤʝʨʽʚ ʪʘ ʟʦʣʦʪʠʭ 
ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʱʦʜʦ ʨʝʘʢʮʽʾ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʫ ʩʣʘʙʦʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 
(ʨʅ = 6,86). ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʻ ʦʙʦʨʦʪʥʠʤ ʪʘ ʜʚʦʩʪʘʜʽʡʥʠʤ ʟ ʧʨʦʤʽʞʥʠʤ ʫʪʚʦʨʝʥʥʷʤ 
ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʨʦʙʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 
ʝʣʝʢʪʨʦʜʽʚ ʫ ʧʨʝʧʘʨʘʪʠʚʥʽʡ ʝʣʝʢʪʨʦʭʽʤʽʾ. 
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1. ɺʩʪʫʧ 

ɻʣʽʦʢʩʠʣʦʚʘ ʢʠʩʣʦʪʘ ʆʅʉ ʉʆʆʅ  ʚʘʞʣʠʚʠʡ ʨʝʘʛʝʥʪ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠ-

ʨʦʙʥʠʮʪʚʘ ʘʨʦʤʘʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʙʘʨʚʥʠʢʽʚ. ɺ ʧʨʦʤʠʩʣʦ-

ʚʦʩʪʽ ʜʣʷ ʾʾ ʦʪʨʠʤʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʮʝʩ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʥʽʪʨʘʪʥʦʶ ʢʠʩ-

ʣʦʪʦʶ [1]. ɺʦʜʥʦʯʘʩ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʧʽʜʭʽʜ, ʘ ʩʘʤʝ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ 

ʩʠʥʪʝʟ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ [2], ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʯʝʨʝʟ ʥʠʟʢʫ ʧʨʠʯʠʥ. ʋ ʚʦʜ-

ʥʦʤʫ ʨʦʟʯʠʥʽ ʛʣʽʦʢʩʘʣʴ ʥʘʙʫʚʘʻ ʨʽʟʥʠʭ ʦʣʽʛʦʤʝʨʥʠʭ ʬʦʨʤ [3, 4], ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʨʽʚʥʦʚʘʟʽ ʟ ʤʦʥʦʤʝʨʥʠʤ ʜʠʛʽʜʨʘʪʦʤ ʉʅ(ʆʅ)2ʉʅ(ʆʅ)2. ʇʨʠ ʮʴʦʤʫ, ʯʠʤ ʥʠʞʯʘ ʢʦʥ-

ʮʝʥʪʨʘʮʽʷ ʪʘ ʚʠʱʠʡ ʨʽʚʝʥʴ ʨʅ, ʪʠʤ ʚʠʱʘ ʯʘʩʪʢʘ ʤʦʥʦʤʝʨʘ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʦʢʩʘʣʶ ʫ 

ʨʦʟʯʠʥʘʭ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʜʪʦ ʥʠʟʴʢʦʶ, ʘ ʨʽʚʝʥʴ ʨʅ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʪʦ ʚʠʩʦ-
ʢʠʤ, ʦʩʢʽʣʴʢʠ ʛʣʽʦʢʩʘʣ ɹʤʦʞʝ ʜʠʩʤʫʪʫʚʘʪʠ ʚ ʛʣʽʢʦʣʝʚʫ ʢʠʩʣʦʪʫ ʉʅ2ʆʅʉʆʆʅ, ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʨʝʘʢʮʽ ʾʂʘʥʥʽʮʮʘʨʦ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʧʨʦʮʝʩʠ ʝʣʝʢʪʨʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ 

ʛʣʽʦʢʩʘʣʶ ʩʴʦʛʦʜʥʽ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥ.̔ ʃʠʰʝ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ 

ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʘ ʮʽʡ ʪʝʤʘʪʠʮʽ [5-7].  
ɼʦʩʣʽʜʞʝʥʥ̫, ʧʨʦʚʝʜʝʥʽ ʥʘ Pt ʝʣʝʢʪʨʦʜʽ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʣʽʦʢʩʘʣʴ ʥʝ ʤʦʞʝ ʧʦʚ-

ʥʽʩʪʶ ʦʢʠʩʥʶʚʘʪʠʩʷ ʚ ʛʘʣʴʚʘʥʦʩʪʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʧʨʦʪʝ ʪʘʢʦʞ ʥʝ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ 

ʫʪʚʦʨʝʥʥʷ ʦʢʩʘʣʘʪʥʦʾ ʢʠʩʣʦʪʠ. ʐʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥ ̫ʘʜʘʪʦʤʽʚ ʤʝʪʘʣʚ̔, ʪʘʢʠʭ ʷʢ Au,  
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Tl, Bi ʽ Ag ʫ Pt ʢʘʪʘʣʽʟʘʪʦʨ ʟʤʽʥʶʶʪʴʩʷ ʝʣʝʢʪʨʦʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʢʘʪʘʣʽʟʘʪʦʨʘ 

[7]. ʊʘʢ ʥʘʷʚʥʽ ʘʜʘʪʦʤʠ Au, Tʽ ʪʘ Ag ʩʧʨʠʷʣʠ ʧʦʣʝʛʰʝʥʥʶ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʽ 

ʟʙʽʣʴʰʝʥʥʶ ʚʠʭʦʜʫ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ. ʊʘʢʦʞ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ 

ʥʘ ʧʣʘʪʠʥʽ ʚ ʨʽʟʥʠʭ ʢʠʩʣʠʭ ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʠʟʚʦʜʠʣʦ, ʛʦʣʦʚʥʦ, ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʨʠʚʦʤ ʟʚôʷʟʢʫ ʉ-ʉ ʪʘ ʫʪʚʦʨʝʥʥʷʤ 
ʤʫʨʘʰʠʥʦʾ ʢʠʩʣʦʪʠ ʯʠ ʬʦʨʤʘʣʴʜʝʛʽʜʫ [8]. 

ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʮʝʩ 

ʦʢʠʩʥʝʥʥʷ ʚʘʞʢʦ ʟʫʧʠʥʠʪʠ ʥʘ ʩʪʘʜʽʾ ʫʪʚʦʨʝʥʥʷ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ. ɺ ʙʽʣʴʰʦʩʪʽ 
ʚʠʧʘʜʢʽʚ ʢʽʥʮʝʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʻ ʦʢʩʘʣʘʪʥʘ ʯʠ ʬʦʨʤʽʘʪʥʘ ʢʠʩʣʦʪʘ ,̔ ʥʘʚʽʪʴ, ʚʫʛʣʝ-

ʢʠʩʣʠʡ ʛʘʟ. ɺ ʧʨʘʮʷʭ [9, 10] ʪʘ [11, 12] ʧʦʢʘʟʘʥʦ, ʱʦ ʛʣʽʦʢʩʘʣʴ ʘʜʩʦʨʙʫʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʧʣʘʪʠʥʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʜʦ ʡʦʛʦ ʦʢʠʩʥʝʥʥʷ, ʡʤʦʚʽʨʥʦ, ʟ ʚʪʨʘʪʦʶ ʘʪʦʤʘ ʚʦʜ-

ʥʶ. ʊʦʤʫ, ʢʨʽʤ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ̫ʢ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʫʪʚʦʨʶʶʪʴʩʷ ʦʢʩʘʣʘʪʥʘ 

ʢʠʩʣʦʪʘ ʪʘ ʉʆ2. ɿʘ ʚʠʩʦʢʦ ʾʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʽʦʢʩʘʣʶ ʤʦʣʝʢʫʣʘ ʧʨʠʡʤʘʻ ʦʨʽʻʥʪʘʮʽʶ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʘ, ʽ ʣʠʰʝ ʦʜʠʥ ʘʪʦʤ ʚʫʛʣʝʮʶ ʘʜʩʦʨʙʫʻʪʴʩʷ, ʪʦʤʫ 

ʧʨʠ ʡʦʛʦ ʦʢʠʩʥʝʥʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʛʣʽʦʢʩʠʣʦʚʘ ʢʠʩʣʦʪʘ [9]. ʗʢʱʦ ʞ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʛʣʽʦʢʩʘʣʶ ʥʠʟʴʢʘ, ʪʦ ʤʦʣʝʢʫʣʘ ʧʨʠʡʤʘʻ ʦʨʽʻʥʪʘʮʽʶ ʧʘʨʘʣʝʣʴʥʦ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʘ, 

ʜʚʘ ʘʪʦʤʠ ʚʫʛʣʝʮʶ ʘʜʩʦʨʙʫʶʪʴʩʷ ʡ ʧʨʦʜʫʢʪʦʤ ʦʢʠʩʥʝʥʥʷ ʻ ʦʢʩʘʣʘʪʥʘ ʢʠʩʣʦʪʘ [9]. 

ʂʨʽʤ ʪʦʛʦ, ʫʪʚʦʨʝʥʘ ʛʣʽʦʢʩʠʣʦʚʘ ʢʠʩʣʦʪʘ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʠʱʝʧʣʝʥʦʶ ʜʦ ʧʦʚʝʨʭʥʽ, 

ʪʦʤʫ ʚʘʨʪʦ ʩʧʨʠʷʪʠ ʾʾ ʜʝʩʦʨʙʮʽʾ ʟ ʤʝʪʘʣʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ï ʮʝ 
ʧʨʦʚʦʜʠʪʠ ʦʢʠʩʥʝʥʥʷ ʟʘ ʚʠʱʠʭ ʟʥʘʯʝʥʥʴ ʨʅ. 

ˆʨʫʥʪʦʚʥʦ ʤʝʭʘʥʽʟʤ ʝʣʝʢʪʨʦʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʜʦʩʣʽʜʞʝʥʦ ʥʘ ʟʦʣʦʪʦʤʫ 

ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʦʤʫ ʝʣʝʢʪʨʦʜʽ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [13, 14]. ʆʢʠʩʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʽʩʣʷ ʘʜʩʦʨʙʮʽʾ ʤʦʣʝʢʫʣ ʛʣʽʦʢʩʘʣʶ, ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʘʥʪʠʟʚô̫ ʟʫʶʯʦʾ *́-ʦʨʙʽʪʘʣ.̔ ɿʘ-

ʧʨʦʧʦʥʦʚʘʥʦ ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʭʘʥʽʟʤʠ ʧʨʦʮʝʩʫ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʟʥʘʯʝʥ ɹʨʅ 

Ò0,5 ʪʘ ʚ ʽʥʪʝʨʚʘʣʽ 0,5 Ò ʨʅ Ò 2,7. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥ ɹʨʅ ʧʨʦʜʫʢʪʘʤʠ 

ʦʢʠʩʥʝʥʥʷ ʻ ʛʣʽʦʢʩʠʣʦʚʘ ʢʠʩʣʦʪʘ ʪʘ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʉʆ2. 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʝ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʥʘ Pt ʝʣʝʢʪʨʦʜʽ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚ 

ʜʽʘʧʘʟʦʥʽ ʧʦʪʝʥʮʽʘʣʽʚ ʚʽʜ 1 ʜʦ 1,5 ɺ ʧʨʠʚʦʜʠʪʴ, ʛʦʣʦʚʥʦ, ʜʦ ʫʪʚʦʨʝʥʥʷ ʤʫʨʘʰʠʥʦʾ 

ʢʠʩʣʦʪʠ (60%) ʽ ʉʆ2 (40%) [15], ʪʦʜʽ ʷʢ ʟʘ ʨʅ = 7 ʽ ʧʦʪʝʥʮʽʘʣʽ 1,9 ɺ ʦʩʥʦʚʥʠʤ ʧʨʦ-

ʜʫʢʪʦʤ ʦʢʠʩʥʝʥʥʷ ʻ ʤʫʨʘʰʠʥʘ ʢʠʩʣʦʪʘ (99 %). ɺʦʜʥʦʯʘʩ ʟʘ ʚʝʣʠʯʠʥʠ ʝʣʝʢʪʨʦʜʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʫ ʤʝʞʘʭ ʚʽʜ 1,80 ʜʦ 2,13 ɺ ʝʣʝʢʪʨʦʦʢʠʩʥʝʥʥʷ ʫ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʻ ʩʝ-
ʣʝʢʪʠʚʥʠʤ ʩʪʦʩʦʚʥʦ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ (70 %). ʎ̔  ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ, ʱʦ ʚʽʜ-

ʥʦʩʥʦ ʚʘʞʢʦ ʧʨʦʚʝʩʪʠ ʩʠʥʪʝʟ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʦʢʠʩʥʝʥʥ ̫ʛʣʽʦʢ-

ʩʘʣʶ ʥʘ ʧʣʘʪʠʥʦʚʠʭ ʝʣʝʢʪʨʦʜʘʭ. ʂʽʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʮʝʩ ʦʢʠʩ-

ʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʧʦʩʣʽʜʦʚʥʦʶ ʩʭʝʤʦʶ ʨʝʘʢʮʽʡ, ʜʝ ʛʣʽʦʢʩʠʣʦʚʘ ʪʘ ʤʫ-

ʨʘʰʠʥʘ ʢʠʩʣʦʪʠ ʻ ʧʝʨʚʠʥʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʧʦʜʘʣʴʰʦʤʫ ʦʢʠʩʥʝʥʥʶ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʦʢʩʘʣʘʪʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʉʆ2, ʚʽʜʧʦʚʽʜʥʦ [16]. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʢʦʥʪʨʦʣʶʶʪʴ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ, 

ʻ ʝʣʝʢʪʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʧʨʠʨʦʜʘ ʯʫʞʦʨʽʜʥʠʭ ʘʜʘʪʦʤʽʚ ʤʝʪʘʣʽʚ, ʷʢʽ ʚʚʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ Pt ʝʣʝʢʪʨʦʜʘ.  

ʆʪʦʞ, ʧʦʰʫʢ ʥʦʚʠʭ ʝʣʝʢʪʨʦʢʘʪʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʜʦ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ 
ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʦʢʨʝʤʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣ-ʧʦʣʽ-

ʤʝʨʥʠʭ ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʧʦʣʽʤʝʨʽʚ (ʧʦʣʽʘʥʽʣʽʥ ʯʠ ʡʦʛʦ 

ʧʦʭʽʜʥʽ) ʪʘ ʥʘʥʦʯʘʩʪʠʥʦʢ ʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʜʠʩʧʝʨʩʥʠʭ ʤʝʪʘʣʽʚ 

ʜʘʻ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʜʦʨʦʛʦʮʽʥʥʦʛʦ  ʤʝʪʘʣʫ, 

ʘʣʝ ʡ ʩʫʪʪʻʚʠʡ ʧʨʠʨʽʩʪ ʘʢʪʠʚʥʦʩʪʽ ʢʘʪʘʣʽʟʘʪʦʨʘ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ  ʜʠʩʧʝʨʩʥʦʩʪʽ 
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ʤʝʪʘʣʝʚʦʾ ʬʘʟʠ, ʪʘʢ ʽ ʚʥʘʩʣʽʜʦʢ ʚʠʥʠʢʥʝʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʧʨʠ ʧʦʻʜʥʘʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʘ ʪʘ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ. ʇʨʦʪʝ ʙʽʣʴʰʩ̔ʪɹ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʽʚ 

ʩʠʥʪʝʟʫ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʙ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ ʜʦ ʝʣʝʢ-

ʪʨʦʢʘʪʘʣʽʟʘʪʦʨʽʚ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʜʦʩʪʘʪʥʴʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʢʦʤʧʦʟʠʪʫ 

ʟʘʛʘʣʦʤ, ʤʦʥʦʜʠʩʧʝʨʩʥʦʩʪʽ ʤʝʪʘʣʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʪʘ, ʛʦʣʦʚʥʦ, ʡʦʛʦ ʧʝʨʝʚʘʞʥʦʾ ʣʦ-

ʢʘʣʽʟʘʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʽʤʝʨʥʦʾ ʬʘʟʠ. ʅʘʡʧʦʚʥʽʰʝ ʟʛʘʜʘʥʠʤ ʚʠʱʝ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽ-
ʜʘʶʪʴ ʪʦʥʢʽ ʧʣʽʚʢʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʜʝʢʦʨʦʚʘʥʽ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʤʝʪʘʣʫ. 

ɺʦʜʥʦʯʘʩ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʫʻ, ʱʦ ʝʣʝʢʪʨʦʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʜʦʩʠʪʴ ʝʬʝʢ-

ʪʠʚʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʟʦʣʦʪʠʭ ʝʣʝʢʪʨʦʜʘʭ [13, 14], ʪʦʜʽ ʷʢ ʧʝʨʝʚʘʛʦʶ ʥʘʥʦʯʘʩʪʠʥʦʢ 

ʟʦʣʦʪʘ (Au-ʅʏ) ʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭʥʴʦʛʦ ʢʦʚʘʣʝʥʪʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝ-

ʢʫʣ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʝʨʢʘʧʪʦ-ʛʨʫʧʠ ʚʥʘʩʣʽʜʦʢ ʫʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʫ Au-S  [17], ʱʦ ʩʫʪʪʻʚʦ 

ñʟʙʽʣʴʰʫʻò ʨʝʩʫʨʩ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʾʭʥʽʡ ʦʩʥʦʚʽ.. ʊʦʞ ʤʝʪʘ ʥʘʰʦʾ ʧʨʘʮʽ - ʤʦʜʠʬʽʢʫʚʘʪʠ 
ʧʦʚʝʨʭʥʶ ʧʣʘʪʠʥʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʪʦʥʢʠʤʠ ʧʣʽʚʢʘʤʠ ʩʧʽʚʧʦʣʽʤʝʨʽʚ ʧʦʣʽ(ɸʥ-ʩʦ-ʄɸʥ), 

ʟôʷʩʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʝʢʦʨʘʮʽʾ ʾʭ ʧʦʚʝʨʭʥʽ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʟʦʣʦʪʘ ʪʘ ʜʦʩʣʽʜʠʪʠ 

ʝʣʝʢʪʨʦʢʘʨʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʩʧʽʚʧʦʣʽʤʝʨʽʚ, ʪʘʢ ʽ ʢʦʤʧʦʟʠʪʽʚ ʱʦʜʦ ʦʢʠʩʥʝʥʥʷ 

ʛʣʽʦʢʩʘʣʶ.  

 

2. ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʎʠʢʣʽʯʥʽ ʚʦʣʴʪʘʤʧʝʨʦʛʨʘʤʠ (ʎɺɸ) ʨʝʻʩʪʨʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʧʦʪʝʥʮʽʦʩʪʘʪʘ 

ʤʘʨʢʠ Model AFCBP1 (Pine Instrument Company) ʪʘ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʶ-

ʚʘʯʘ, ʩʧʦʣʫʯʝʥʠʭ ʟ̔ ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ. ʗʢ ʨʦʙʦʯʠʡ ʪʘ ʜʦʧʦʤʽʞʥʠʡ ʝʣʝʢʪʨʦ-

ʜʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʣʘʪʠʥʫ, ʝʣʝʢʪʨʦʜʦʤ ʧʦʨʽʚʥʷʥʥʷ ʩʣʫʛʫʚʘʚ ʥʘʩʠʯʝʥʠʡ Ag/AgCl 
ʝʣʝʢʪʨʦʜ, ʩʪʦʩʦʚʥʦ ʷʢʦʛʦ ʫ ʧʨʘʮʽ ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʦʪʝʥʮʽʘʣʽʚ.  

ʉʧʽʚʧʦʣʽʤʝʨ ʝʣʝʢʪʨʦʦʩʘʜʞʫʚʘʣʠ ʟʘ ʧʦʪʝʥʮʽʦʜʠʥʘʤʽʯʥʦʛʦ ʨʝʞʠʤʫ (ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʛʦʨʪʢʠ ʧʦʪʝʥʮʽʘʣʫ: 50 ʤɺ/c; ʤʝʞʽ ʩʢʘʥʫʚʘʥʥʷ: (-0,2) - (+1,2) ɺ; ʬʦʥʦʚʠʡ ʝʣʝʢʪʨʦ-
ʣʽʪ: 0,1 ʄ ʚʦʜʥʠʡ ʨʦʟʯʠʥ HCl). ʄʦʣʷʨʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʦʥʦʤʝʨʽʚ r(ʄɸʥ : ɸʥ) ʫ 

ʚʠʭʽʜʥʦʤʫ ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʦʤʫ ʨʦʟʯʠʥʽ ʩʪʘʥʦʚʠʣʦ 1 : 1 000, ʦʩʢʽʣʴʢʠ ʧʦʧʝʨʝʜʥʴʦ ʙʫʣʦ 

ʥʘ ʧʨʠʢʣʘʜʽ 2-ʄɸʥ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʞʝ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1 : 100 ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʽʚ ʥʘ 

ʎɺɸ ʰʚʠʜʢʦ ʟʤʝʥʰʫʶʪʴʩʷ ʟ ʢʦʞʥʠʤ ʥʘʩʪʫʧʥʠʤ ʮʠʢʣʦʤ ʩʢʘʥʫʚʘʥʥʷ.  

 

3. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ 

ɺʠʛʣʷʜ ʦʪʨʠʤʘʥʦʾ ʚʦʣʴʪʘʤʧʝʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʧʽʜ ʯʘʩ ʩʧʽʚʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʫʤʽʰʽ 

2-ʄɸʥ + ɸʥ (ʨʠʩ. 1, ʘ) ʤʘʣʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʎɺɸ ʜʣʷ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʩʫʪʦ ʘʥʽʣʽʥʫ 

[18]. ɺʦʜʥʦʯʘʩ, ʫ ʧʨʠʩʫʪʥʦʩʪʽ 3-ʄɸʥ (ʨʠʩ. 1, ʙ) ʽ, ʦʩʦʙʣʠʚʦ, 4-ʄɸʥ (ʨʠʩ. 1, ʚ) ʤʘʢʩʠ-

ʤʫʤʠ ʩʪʨʫʤʽʚ ʨʝʜʦʢʩ-ʧʝʨʝʭʦʜʽʚ ʥʝ ʪʽʣʴʢʠ ʩʫʪʪʻʚʦ ʧʦʥʠʞʫʶʪʴʩʷ ʪʘ ʨʦʟʰʠʨʶʶʪʴʩʷ, ʘ ʡ 
ʟʥʘʯʥʦ ʟʤʽʱʫʶʪʴʩʷ (ʘʥʦʜʥʽ ʧʽʢʠ ʚ ʦʙʣʘʩʪʴ ʚʠʱʠʭ ʧʦʪʝʥʮʽʘʣʽʚ, ʢʘʪʦʜʥʽ ï ʫ ʧʨʦʪʠʣʝʞ-

ʥʦʤʫ ʥʘʧʨʷʤʽ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʦʙʦʨʦʪʥʦʩʪʽ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʝʨʝʪʚʦ-

ʨʝʥʴ ʤʦʜʠʬʽʢʫʶʯʦʾ ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʾʾ ʧʨʦʚʽʜʥʦʩʪʽ. ʉʧʦʩʪʝʨʝʞʫʚʘʥʠʡ 

ʝʬʝʢʪ ʧʦʚôʷʟʘʥʠʡ ʟ ʫʪʚʦʨʝʥʥʷʤ ʜʠʩʫʣʴʬʽʜʥʠʭ ʤʽʩʪʢʽʚ SïS  ʪʘ, ʛʦʣʦʚʥʦ, ʧʨʦʩʪʦʨʦʚʠ-

ʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʧʦʣʽʘʥʽʣʽʥʦʚʠʭ ʣʘʥʮʶʛʽʚ. ʅʘʷʚʥʽʩʪʴ ʟʘʤʽʩʥʠʢʘ ʚ ʧʘʨʘ-

ʧʦʣʦʞʝʥʥʽ ʚʽʜʥʦʩʥʦ ʘʤʽʥʦʛʨʫʧʠ ʧʨʠʟʚʦʜʠʪʴ ʬʘʢʪʠʯʥʦ ʜʦ ʦʙʨʠʚʫ ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ ʡ ʫʪʚʦʨʝʥʥʷ ʦʣʽʛʦʤʝʨʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʢʘʪʽʦʥ-ʨʘʜʠʢʘʣʽʚ ʄɸʥ ʟ 

ʽʥʰʠʤʠ ʽʥʪʝʨʤʝʜʽʘʪʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʚʰʠ ʧʽʜʭʽʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɸ. ʄʘʢɼʘʡʨʤʽʜʦʤ [19], ʘʧʨʦʙʦʚʘʥʠʡ ʥʘʤʠ 

ʧʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ [20, 21], ʧʦʚʝʨʭʥʷ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʠʭ ʧʣʽʚʦʢ ʩʧʽʚʧʦʣʽʤʝʨʫ 

ʙʫʣʘ ʜʝʢʦʨʦʚʘʥʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʟʦʣʦʪʘ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʦʟʠʪʽʚ ʧʝʨʚʠʥʥʦ 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʧʣʽʚʢʦʶ ʩʧʽʚʧʦʣʽʤʝʨʫ ʝʣʝʢʪʨʦʜ ʜʦʜʘʪʢʦʚʦ  ʧʦʣʷʨʠʟʫʚʘʣʠ  ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
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ʚ ʧʦʣʽʤʝʨʠʟʘʮʽʡʥʦʤʫ ʨʦʟʯʠʥʽ ʚʧʨʦʜʦʚʞ 2 ʭʚ ʟʘ ʧʦʪʝʥʮʽʘʣʫ -0,2 ɺ (ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ 

ʩʧʽʚʧʦʣʽʤʝʨʫ ʫ ʣʝʡʢʦʝʤʝʨʘʣʴʜʠʥʦʚʫ ʬʦʨʤʫ), ʘ ʟʛʦʜʦʤ ʧʝʨʝʥʦʩʠʣʠ ʚ ʨʦʟʯʠʥ 1Ŀ10-5 ʄ 
ʅAuCl4 + 1,0 M ʅCl. ʇʽʩʣʷ ʜʝʩʪ̫ʠʭʚʠʣʠʥʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʦʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʪʨʠʯʽ 

ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʪʘ ʚʠʩʫʰʫʚʘʣʠ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʟʘʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 1 ʤʤ Hg ʩʪ.  
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ʈʠʩ. 1. ʎɺɸ ɯʊʆ/ʩʢʣʦ-ʝʣʝʢʪʨʦʜʽʚ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʩʧʽʚʧʦʣʽʤʝʨʠʟʘʮʽʾ ɸʥ ʪʘ ʽʟʦʤʝʨʥʠʭ 
ʤʝʨʢʘʧʪʦʘʥʽʣʽʥʽʚ: 2-ʄɸʥ (ʘ), 3-ʄɸʥ (ʙ) ʪʘ 4-ʄɸʥ (ʚ). ʉ(ɸʥ)=0,1 ʄ; ʉ(ʄɸʥ)= =0,001 ʄ 

Fig. 1. CVs of ITO/glass electrodes during electrochemical copolymerization of anili ne and isomeric 
mercaptoanilines: 2-ʄɸn (ʘ), 3-ʄɸn (ʙ) and 4-ʄAn (ʚ). ʉ(ɸn)=0.1 ʄ; ʉ(ʄɸn)=0.001 ʄ 

 

ʉɽʄ-ʟʦʙʨʘʞʝʥʥ ̫ʦʪʨʠʤʘʥʠʭ ʟʨʘʟʢʽʚ (ʨʠʩ. 2) ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʘʥʽʦ-

ʥʽʚ AuCl4
- ʣʝʡʢʦʝʤʝʨʘʣʴʜʠʥʦʤ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʚʝʨʭʥʷ ʧʣʽʚʢʠ ʩʧʽʚʧʦʣʽʤʝʨʫ ʜʝʢʦʨʫ-

ʻʪʴʩʷ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʟʦʣʦʪʘ. ɸʥʘʣʽʟ ʾʭ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʦʟʤʽʨʘʤʠ ʥʘ ʦʩʥʦʚʽ ʦʧʨʘʮʶʚʘʥ-

ʥʷ ʉɽʄ-ʟʦʙʨʘʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Image Pro 4.1 ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʨʽʚ-

ʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ Au-ʅʏ ʧʦ ʧʦʚʝʨʭʥʽ ʩʧʽʚʧʦʣʽʤʝʨʘ ʪʘ ʥʘʡʚʫʞʯʠʡ ʾʭ ʨʦʟʧʦʜʽʣ ʟʘ ʨʦʟ-

ʤʽʨʘʤʠ (~100 ʥʤ ʜʣʷ 80% ʅʏ) ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʣʷ ʢʦʤʧʦʟʠʪʫ ʧʦʣʽ(ɸʥ-ʩʦ-2-ʄɸʥ)/Au. 
ɿʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʩʧʽʚʧʦʣʽʤʝʨʽʚ ʘʥʽʣʽʥʫ ʟ 3-ʄɸʥ ʪʘ 4-ʄɸʥ ʧʦʚʝʨʭʥʷ ʜʝʢʦʨʫʻʪʴʩʷ ʟʥʘʯ-

ʥʦ ʙʽʣʴʰʠʤʠ, ʷʢ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʪʘʢ ʽ ʧʦʣʽʜʠʩʧʝʨʩʥʽʩʪʶ, ʯʘʩʪʠʥʢʘʤʠ (150-300 ʪʘ  

50- 200 ʥʤ, ʚʽʜʧʦʚʽʜʥʦ). ʇʨʠ ʮʦɹʤʫ ʫ ʚʠʧʘʜʢʫ 3-ʄɸʥ ʦʩʘʜʞʫʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʘ ʾʭʥʷ 
ʢʽʣʴʢʽʩʪʴ, ʘ ʜʣʷ 4-ʄɸʥ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʾʭ ʘʛʨʝʛʫʚʘʥʥʷ.  
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ʈʠʩ. 2. ʉɽʄ-ʟʦʙʨʘʞʝʥʥʷ ʦʩʘʜʞʝʥʠʭ ʥʘ ʧʦʚʝʨʭʥʽ ʧʣʘʪʠʥʦʚʦʛʦ ʝʣʝʢʪʨʦʜʘ ʢʦʤʧʦʟʠʪʽʚ ʇ(ɸʥ-ʩʦ-n-
ʄɸʥ)/Au: 2-ʄɸʥ (ʘ); 3-ʄɸʥ (ʙ); 4-ʄɸʥ (ʚ) 

Fig. 2. SEM images of the deposited on the platinum electrode of poly(An-co-n-MAn)/Au composites: 
2-ʄɸn (ʘ); 3-ʄɸn (ʙ); 4-ʄAn (ʚ) 

 

ɿʘʛʘʣʦʤ ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʽʜʭʽʜ ʻ ʝʬʝʢʪʠʚʥʠʤ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʘʥʽʦʥʥʠʭ ʬʦʨʤ 

ʧʨʝʢʫʨʩʦʨʽʚ ʤʝʪʘʣʽʚ, ʟʦʢʨʝʤʘ ʽʦʥʽʚ [AuCl4]ï. ʋ ʮʦɹʤʫ ʚʠʧʘʜʢʫ ʧʝʨʰʠʡ ʝʪʘʧ ʚʟʘʻʤʦʜʽʾ 

ʟ ʣʝʡʢʦʝʤʝʨʘʣʴʜʠʥʦʚʦʶ ʬʦʨʤʦʶ (ʩʧʽʚ)ʧʦʣʽʤʝʨʘ ï ʘʜʩʦʨʙʮʽʷ ʽʦʥʽʚ ʧʨʝʢʫʨʩʦʨʫ ʟʘʚʜʷʢʠ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʽʡ ʚʟʘʻʤʦʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʪʘ ʥʘ ʧʝʚʥʠʭ ʘʜʩʦʨʙʮʽʡʥʠʭ 

ʮʝʥʪʨʘʭ, ʘ ʩʘʤʝ NH+-ʛʨʫʧʘʭ ʤʘʢʨʦʤʦʣʝʢʫʣ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʘʷʚʥʽʩʪʴ ʥʝʟʚᾷʷʟʘʥʠʭ (ʙʽʯ-

ʥʠʭ) ʤʝʨʢʘʧʪʦ-ʛʨʫʧ ʩʧʽʚʧʦʣʽʤʝʨʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʱʝʧʣʝʥʥʷ Au-ʅʏ ʜʦ ʧʦʚʝʨʭʥʽ ʧʦʣʽ-

ʤʝʨʥʦʾ ʧʽʜʢʣʘʜʢʠ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ Au S , ʱʦ ʟʙʽʣʴʰʫʻ ʝʣʝʢʪʨʠʯʥʫ 

ʧʨʦʚʽʜʥʽʩʪʴ ʪʘ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʪʘʢʠʭ ʢʦʤʧʦʟʠʪʽʚ. 

ʇʝʨʚʠʥʥʦ ʪʘ ʚʪʦʨʠʥʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʪʦʥʢʠʤʠ ʧʣʽʚʢʘʤʠ (ʩʧʽʚʧʦʣʽʤʝʨʽʚ ʧʦʣʽ-

(ɸʥ-ʩʦ-n-ʄɸʥ) ʪʘ ʢʦʤʧʦʟʠʪʽʚ ʧʦʣʽ(ɸʥ-ʩʦ-n-ʄɸʥ)/Au, ʚʽʜʧʦʚʽʜʥʦ) ʝʣʝʢʪʨʦʜʠ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʥʘ ʧʨʝʜʤʝʪ ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʦʢʘʪʘʣʽʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ɦʦʜʦ ʦʢʠʩʥʝʥʥʷ 
ʛʣʽʦʢʩʘʣʶ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʮʠʢʣʽʯʥʦʾ ʚʦʣʴʪʘʤʧʝʨʦʤʝʪʨʽʾ ʚ ʙʝʟʤʝʤʙʨʘʥʥʽʡ ʯʘʨʫʥʮʽ 

ʟʘ ʮʠʢʣʶʚʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʚʽʜ ï0,5 ʜʦ +1,2 ɺ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʣʽʦʢʩʘʣʶ ʩʪʘʥʦʚʠʣʘ 

1Ŀ103 ʄ, 1Ŀ102 ʄ ʪʘ 1Ŀ101 ʄ. 

ɺʽʜʦʤʦ, ʱʦ ʥʘʡʣʝʛʰʝ ʝʣʝʢʪʨʦʭʽʤʽʯʥʝ ʦʢʠʩʥʝʥʥʷ ʘʣʴʜʝʛʽʜʽʚ ʧʨʦʭʦʜʠʪʴ ʫ ʣʫʞʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [1], ʦʜʥʘʢ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʧʨʦʜʫʢʪʠ ʨʝʘʢʮʽʾ ʻ ʥʘʡʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʽ, ʱʦ ʩʧʨʠʯʠʥʝʥʝ 

ʜʚʦʤʘ ʧʦʙʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ: ʨʝʘʢʮʽʻʶ ʂʘʥʥʽʮʮʘʨʦ (ʜʠʩʧʨʦʧʦʨʮʽʦʥʫʚʘʥʥʷ ʘʣʴʜʝʛʽʜʫ ʜʦ 

ʩʧʠʨʪʫ ʽ ʢʠʩʣʦʪʠ) ʪʘ ʩʘʤʦʢʦʥʜʝʥʩʘʮʽʻʶ ʘʣʴʜʝʛʽʜʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʣʴʜʦʣʴʥʠʭ ʩʧʦʣʫʢ.  

a / a 

ʚ / c 
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ɺʦʜʥʦʯʘʩ ʫ ʩʠʣʴʥʦʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʰʽ ʧʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʦʜʥʦ ʩʪʘʜʽʡʥʦ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʦʢʩʘʣʘʪʥʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʨʦʟʯʠʥʥʘ ʫ ʨʦʟʯʠʥʘʭ ʩʠʣʴʥʠʭ ʢʠʩʣʦʪ, ʘ ʪʦʤʫ 

ʙʣʦʢʫ ̒ ʧʦʚʝʨʭʥ ʁ ʝʣʝʢʪʨʦʜʘ. ʊʦʤʫ ʤʠ ʟʫʧʠʥʠʣʠ ʩʚʽʡ ʚʠʙʽʨ ʥʘ pH, ʙʣʠʟʴʢʦʤʫ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʛʦ, ʷʢʝ ʩʪʘʥʦʚʠʣʦ 6,81.  

ʎɺɸ ʝʣʝʢʪʨʦʜʽʚ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʣʽʚʢʦʶ ʩʧʽʚʧʦʣʽʤʝʨʘ ʧʦʣʽ(ɸʥ-ʩʦ-2-ʄɸʥ) ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʛʣʽʦʢʩʘʣʶ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3, ʘⱷʚ. ɿʘ ʢʦʥʮʝʥʪʨʘʮʽ ʾʩʫʙʩʪʨʘʪʫ 1Ŀ10ï3 ʄ ʥʘ 
ʚʦʣʴʪʘʤʧʝʨʦʛʨʘʤʽ (ʨʠʩ. 3, ʘ) ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʯʽʪʢʦ ʚʠʨʘʞʝʥʽ ʜʚ ̔ ʧʦʩʣʽʜʦʚʥ ̔ ʭʚʠʣʽ 

ʦʢʠʩʥʝʥʥʷ: ʛʣʽʦʢʩʘʣʶ (ʚ ʽʥʪʝʨʚʘʣʽ ʧʦʪʝʥʮʽʘʣʽʚ +(0,3 0,85) ɺ) ʪʘ ʫʪʚʦʨʝʥʦʛʦ ʽʥʪʝʨʤʝ-

ʜʽʘʪʫ (ʟʘ ʧʦʪʝʥʮʽʘʣʽʚ ʧʦʥʘʜ +0,85 ɺ). ʗʢʱʦ ʤʘʢʩʠʤʫʤʫ ʩʪʨʫʤʫ ʭʚʠʣʽ ʦʢʠʩʥʝʥʥ ̫ʛʣʽ-

ʦʢʩʘʣʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ~2,50 ʤɸ, ʪʦ ʦʢʠʩʥʝʥʥ ̫ʽʥʪʝʨʤʝʜʽʘʪʘ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ. ʇʨʠ ʮʴʦʤʫ ʦʙʦʨʦʪʥʦʶ ʻ ʣʠʰʝ ʩʪʘʜʽʷ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ, 

ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʻ ʭʚʠʣ ̫ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʤʘʢʩʠʤʫʤʦʤ ʩʪʨʫʤʫ (~1,7  ʤɸ) ʟʘ ʧʦʪʝʥʮʽʘʣʫ 

+0,16 ɺ. ʄʝʥʰʽ ʩʪʨʫʤʠ ʦʙʦʨʦʪʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ, ʡʤʦʚʽʨʥʦ, ʥʝʦʙʦʨʦʪ-

ʥʽʩʪʴ ʦʢʠʩʥʝʥʥʷ ʟʛʘʜʘʥʦʛʦ ʽʥʪʝʨʤʝʜʽʘʪʘ. ɿʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʽʦʢʩʘʣʶ ʜʦ 

1Ŀ10 2 (ʨʠʩ. 3, ʙ) ʄ ʥʘ ʎɺɸ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʨʦʟʜʚʦʻʥʥʷ ʷʢ ʧʽʢʘ ʦʢʠʩʥʝʥʥʷ, ʪʘʢ ʽ ʚʽʜ-

ʥʦʚʣʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʚʦʩʪʘʜʽʡʥʽʩʪʴ ʧʨʦʮʝʩʽʚ. ʇʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥ-

ʪʨʘʮʽʾ ʜʦ 1Ŀ10 1 ʄ (ʨʠʩ. 3, ʚ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʩʪʨʫʤʽʚ ʦʢʠʩʥʝʥʥʷ, 

ʘ ʤʘʢʩʠʤʫʤʠ, ʷʢʽ ʾʤ ʚʽʜʧʦʚʽʜʘʶʪʴ, ʩʪʘʶʪʴ ʙʽʣʴʰ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤʠ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴ-
ʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ (ʜʦ 0,33 ɺ ʜʣʷ 1Ŀ101 ʄ ʧʨʦʪʠ 0,23 ɺ ʜʣʷ 1Ŀ102 ʄ). ʇʦʜʽʙ-

ʥʠʡ ʝʬʝʢʪ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʣʷ ʩʪʨʫʤʽʚ ʚʽʜʥʦʚʣʝʥʥʷ: ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʣʦʞʝʥʥʷʤʠ ʤʘʢʩʠ-

ʤʫʤʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 0,18 ʜʦ 0,38 ɺ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʣʽʦʢʩʘʣʶ ʥʘ ʧʦʨʷʜʦʢ. 

ʆʪʦʞ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ, ʱʦ 

ʨʝʜʦʢʩ-ʧʨʦʮʝʩʠ ʟʘ ʫʯʘʩʪʶ ʛʣʽʦʢʩʘʣʶ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʜʘʭ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʪʦʥʢʦʶ ʧʣʽʚʢʦʶ ʩʧʽʚʧʦʣʽʤʝʨʘ ʧʦʣʽ(ɸʥ-ʩʦ-2-ʄɸʥ), ʚʽʜʦʙʨʘʞʘʻ ʩʭʝʤʘ: 
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ʛʣʽʢʦʣʝʚʠʡ ʘʣʴʜʝʛʽʜʝʪʘʥʜʠʘʣʴ (ʛʣʽʦʢʩʘʣʴ) ʛʣʽʦʢʩʠʣʦʚʘ ʢʠʩʣʦʪʘ 

ʦʢʩʦʝʪʘʥʦʚʘ ʢʠʩʣʦʪʘ

ʱʘʚʣʝʚʘ ʢʠʩʣʦʪʘ

ʛʽʜʨʦʢʩʠʘʮʝʪʘʣʴʜʝʛʽʜ  

ɯ ɯɯ ɯɯɯ ɯV 

 

ɺʽʜʥʝʩʝʥʥʷ ʩʪʘʜʽʡ ɯ IV ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʜʦʢʩ-ʭʚʠʣʴ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3, ʘ, ʚ. ʊʦʙʪʦ, 

ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʜʦ ʦʢʩʘʣʘʪʥʦʾ (ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ)  ʟʛʘʜʘʥʦʛʦ ʚʠʱʝ ʽʥʪʝʨʤʝʜʽ-

ʘʪʫ  ʻ ʦʙʦʨʦʪʥʝ. ɿʘ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʫʙʩʪʨʘʪʫ ʦʙʠʜʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ 

(ʘʣʴʜʝʛʽʜʥʽ ʪʘ ʢʘʨʙʦʢʩʠʣʴʥʽ ʚʽʜʧʦʚʽʜʥʦ ʧʽʜ ʯʘʩ ʦʢʠʩʥʝʥʥʷ  ̔ʚʽʜʥʦʚʣʝʥʥʷ) ʧʝʨʝʪʚʦʨʶ-

ʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ, ʪʦʜʽ ʷʢ ʟʘ ʉ(ʛʣʽʦʢʩʘʣʶ) Ó 1Ŀ102 ʄ ʧʨʦʮʝʩ ʻ ʜʚʦʩʪʘʜʽʡʥʠʤ ʟ ʧʨʦʤʽʞ-

ʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʛʣʽʦʢʩʠʣʦʚʦʾ ʢʠʩʣʦʪʠ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʘʮʽ [9]. 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʽʦʢʩʘʣʶ ʚʽʜ 1Ŀ102 ʄ ʜʦ 1Ŀ101 ʄ ʪʘʢʦʞ 

ʟʩʫʚʘʻ ʧʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʧʝʨʰʠʭ ʭʚʠʣʴ ʦʢʠʩʥʝʥʥʷ (ʚ ʢʘʪʦʜʥʫ ʦʙʣʘʩʪʴ ʥʘ 0,09 ɺ) 

ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ (ʚ ʘʥʦʜʥʫ ʦʙʣʘʩʪʴ ʥʘ 0,14 ɺ), ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʧʦʢʨʘʱʝʥʥʷ ʦʙʦʨʦʪ-

ʥʦʩʪʽ ʧʨʦʮʝʩʫ. 

ʅʘʩʣʽʜʢʦʤ ʜʝʢʦʨʫʚʘʥʥʷ ʩʧʽʚʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʧʦʣʽ-(ɸʥ-ʩʦ-2-ʄɸʥ) ʥʘʥʦʟʦʣʦ-
ʪʦʤ (ʨʠʩ. 3, ʛïʝ)  ̒ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʽʚ ʦʙʦʨʦʪʥʦʛʦ ʦʢʠʩʥʝʥʥʷ/ ʚʽʜʥʦʚʣʝʥʥʷ ʛʣʽ-

ʦʢʩʘʣʶ (ʙʽʣʴʰ ʥʽʞ ʥʘ 40%). ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʚôʷʟʘʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʫ (ʟʘ ʨʘʭʫʥʦʢ ʥʘʥʝʩʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʟʦʣʦʪʘ) ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʚʽʜʥʦʩʪʽ ʤʦʜʠʬʽʢʫʶʯʦʾ ʧʣʽʚʢʠ. ɺʦʜʥʦʯʘʩ, ʧʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʨʝʜʦʢʩ-ʩʪʨʫʤʽʚ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʱʫʶʪʴʩʷ, ʪʦʙʪʦ  ʥʘʥʦʯʘʩʪʠʥʢʠ  ʤʝʪʘʣʫ  ʧʨʘʢʪʠʯʥʦ  ʥʝ  ʚʧʣʠʚʘʶʪʴ ʥʘ  
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ʈʠʩ. 3. ʎɺɸ Pt ʝʣʝʢʪʨʦʜʘ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʪʦʥʢʠʤʠ ʧʣʽʚʢʘʤʠ ʩʧʽʚʧʦʣʽʤʝʨʫ ʧʦʣʽ(ɸʥ-ʩʦ-2-ʄAʥ) 

(ʘïʚ) ʪʘ ʢʦʤʧʦʟʠʪʘ ʧʦʣʽ(ɸʥ-ʩʦ-2-ʄAʥ)/Au (ʛïʝ) ʚ ʨʦʟʯʠʥʘʭ ʛʣʽʦʢʩʘʣʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ, ʄ: 1Ö10ï3 

(ʘ, ʛ); 1Ö10ï2 (ʙ, ʜ); 1Ö10ï1 (ʚ, ʝ) (ʬʦʥʦʚʠʡ ʝʣʝʢʪʨʦʣʽʪ ï ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 6,82) 

Fig. 3. CVs of Pt electrode modified with thin films of copolymer poly(An-co-2-MAn) (ʘïʚ) and 

poly(An-co-2-MAn)/Au (ʛïʝ) composite under the glyoxal concentration in solution, M: 1Ö10ï3 (ʘ, ʛ); 

1Ö10ï2 (ʙ, ʜ); 1Ö10ï1 (ʚ, ʝ) (background electrolyte ï phosphate buffer, pH 6.82; sE=50 mV/s) 
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ʝʣʝʢʪʨʦʢʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʜʠʬʽʢʫʶʯʦʛʦ ʰʘʨʫ. ʊʘʢʦʞ ʚʽʜʤʽʪʠʤʦ, ʱʦ ʷʢ ʫ ʚʠ-

ʧʘʜʢʫ ʩʧʽʚʧʦʣʽʤʝʨʥʦʾ, ʪʘʢ ʽ ʢʦʤʧʦʟʠʪʥʦʾ ʧʣʽʚʢʠ, ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʣʽʦʢʩʘʣʶ 10ï2 ʄ ʤʘʻ 

ʤʽʩʮʝ ʧʝʨʝʭʽʜ ʟ ʜʠʬʫʟʽʡʥʦʾ ʫ ʢʽʥʝʪʠʯʥʫ ʦʙʣʘʩʪʴ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʧʦʜʘʣʴʰʝ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ (ʜʦ 10ï1 ʄ) ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʽʚ 

ʡʦʛʦ ʨʝʜʦʢʩ-ʧʝʨʝʪʚʦʨʝʥʴ.  

ɸʥʘʣʦʛʽʯʥ ̔ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥ ̔ʜʣʷ ʝʣʝʢʪʨʦʜʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʢʦʤʧʦ-

ʟʠʪʦʤ ʧʦʣʽ(ɸʥ-ʩʦ-3-ʄɸʥ) (ʨʠʩ. 4, ʘⱷʚ). ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʙʩʪʨʘʪʫ 1Ŀ10ï3 ʄ ʤʘʢʩʠʤʫʤ 

ʭʚʠʣʽ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʞʝ ʟʘ ʧʦʪʝʥʮʽʘʣʫ +0,53 ɺ, ʘ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ ʤʘʢʩʠʤʫʤʫ ʩʪʘʥʦʚʣʠʪʴ 0,97 ʤɸ. ʃʝʛʢʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ 

ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʪ̒ʴʩʷ ʚʽʜ ʚʠʱʝʟʛʘʜʘʥʦʛʦ ʜʣʷ ʩʧʽʚʧʦʣʽʤʝʨʫ ʘʥʽʣʽʥʫ ʡ 2-ʄɸʥ, ʧʨʦʪʝ 

ʩʪʨʫʤ ʦʢʠʩʥʝʥʥʷ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʪ̒ʴʩʷ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ ʤʦʨʬʦʣʦʛʽʾ 

ʩʧʽʚʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʪʘ ʤʝʥʰʦʶ ʧʣʦʱʝʶ ʾʾ ʧʦʚʝʨʭʥʽ. ɿʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽ ʾ

ʛʣʽʦʢʩʘʣʶ ʤʘʢʩʠʤʫʤʠ ʦʢʠʩʥʝʥʥʷ/ʚʽʜʥʦʚʣʝʥʥʷ ʪʝʞ ʨʦʟʜʚʦʶʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ ʧʦʣʦ-

ʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʩʫʪʪʻʚʦ (ʧʨʠʙʣʠʟʥʦ ʥʘ 0,10ï0,15 ɺ) ʟʩʫʚʘʶʪʴʩʷ ʧʦ-

ʨʽʚʥʷʥʦ ʟ ʎɺɸ, ʥʘʚʝʜʝʥʠʤʠ ʥʘ ʨʠʩ. 3, ʙ, ʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʱʫ ʢʘʪʘʣʽʪʠʯʥʫ ʘʢʪʠʚ-

ʥʽʩʪʴ ʧʣʽʚʢʠ ʧʦʣʽ(ɸʥ-ʩʦ-3-ʄɸʥ).  

ʍʘʨʘʢʪʝʨ ʎɺɸ-ʢʨʠʚʠʭ ʧʽʩʣʷ ʦʩʘʜʞʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʩʧʽʚʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʥʘ-

ʥʦʯʘʩʪʠʥʦʢ ʟʦʣʦʪʘ (ʨʠʩ. 4, ʛïʝ) ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ʇʨʦʪʝ ʩʪʨʫʤʠ ʦʢʠʩʥʝʥʥʷ/ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʟʨʦʩʪʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʜʚʽʯʽ (ʟʘ ʉ(ʛʣʽʦʢʩʘʣʶ) Ó 1Ŀ102 ʄ) ʧʦ-

ʨʽʚʥʷʥʦ ʟ ʝʣʝʢʪʨʦʜʦʤ ʤʦʜʠʬʽʢʦʚʘʥʠʤ ʧʣʽʚʢʦʶ ʩʧʽʚʧʦʣʽʤʝʨʫ. ʗʢ ʚʞʝ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʦ ʚʠʱʝ, ʮʝ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʚʽʜʥʦʩʪʽ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜ-

ʤʦʜʠʬʽʢʫʶʯʦʛʦ ʰʘʨʫ. 

ʅʘ ʨʠʩ. 5, ʘïʚ ʟʦʙʨʘʞʝʥʦ ʎɺɸ-ʢʨʠʚʽ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʛʣʽʦʢʩʘʣʶ ʥʘ 

ʝʣʝʢʪʨʦʜʘʭ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʪʦʥʢʠʤʠ ʧʣʽʚʢʘʤʠ ʩʧʽʚʧʦʣʽʤʝʨʫ ʧʦʣʽ(ɸʥ-ʩʦ-4-ʄɸʥ). ɰʭ 

ʛʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʟʥʘʯʥʦ ʤʝʥʰʽ ʩʪʨʫʤʠ ʦʢʠʩʥʝʥʥʷ/ʚʽʜʥʦʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ 

(ʧʨʘʢʪʠʯʥʦ ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ), ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʟʛʘʜʘʥʠʤʠ ʚʠʱʝ ʦʩʦʙʣʠʚʦʩʪ̫ʤʠ ʩʧʽʚ-

ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʥʽʣʽʥʫ ʪʘ 4-ʄɸʥ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʫʪʪʻʚʦ ʤʝʥʰʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʧʦʣʽ-

ʤʝʨʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɹʽʣʴʰʝ ʪʦʛʦ, ʨʦʟʜʚʦʻʥʥʷ ʨʝʜʦʢʩ-ʭʚʠʣʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʉ(ʛʣʽʦʢʩʘʣʶ)=0,1 ʄ.  

ʆʩʘʜʞʝʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʟʦʣʦʪʘ (ʨʠʩ. 5, ʛïʝ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʘʨʜʠʥʘʣʴʥʦʾ ʟʤʽ-

ʥʠ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ: ʩʪʨʫʤʠ ʦʢʠʩʥʝʥʥʷ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʝʥʴ ʙʣʠʟʴʢʦ 

12 ʤɸ, ʱʦ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʝ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʤʧʦʟʠʪʘʤʠ ʥʘ ʦʩʥʦʚʽ 2- ʪʘ 3-ʄɸʥ. ɺʦʜʥʦ-

ʯʘʩ ʭʚʠʣʽ ʦʢʠʩʥʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝ ʻ ʯʽʪʢʦ ʨʦʟʜʽʣʝʥʽ ʥʘ ʜʚʘ ʧʦʩʣʽʜʦʚʥʠʭ ʧʨʦʮʝʩʠ, 

ʘ ʧʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʦʢʠʩʥʝʥʥʷ ʟʩʫʥʫʪʠ ʧʨʠʙʣʠʟʥʦ ʥʘ 0,150,20 ɺ ʚ ʦʙʣʘʩʪʴ 

ʜʦʜʘʪʥʽʰʠʭ ʧʦʪʝʥʮʽʘʣʽʚ. ʊʦʙʪʦ, ʧʨʦʮʝʩ ʦʢʠʩʥʝʥʥʷ ʧʨʦʭʦʜʠʪʴ ʭʦʯʘ ʽ ʰʚʠʜʢʦ, ʧʨʦʪʝ 

ʜʦʩʠʪʴ çʚʘʞʢʦè. ʊʘʢʠʡ ʞʝ ʚʠʩʥʦʚʦʢ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʽ ʱʦʜʦ ʦʙʦʨʦʪʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʦʜʫʢʪʫ ʦʢʠʩʥʝʥʥʷ  ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ. ʈʽʟʥʠʮʷ ʤʽʞ ʧʦʣʦʞʝʥʥʷʤʠ ʤʘʢʩʠʤʫʤʽʚ ʩʪʨʫ-

ʤʽʚ ʦʢʠʩʥʝʥʥʷ ʪʘ ʩʧʨʷʞʝʥʠʭ ʟ ʥʠʤʠ ʤʘʢʩʠʤʫʤʽʚ ʩʪʨʫʤʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 0,7  

0,80 ɺ (ʧʨʦʪʠ 0,5 0,6 ɺ ʜʣʷ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ 2- ʪʘ 3-ʄɸʥ). ʊʦʞ ʩʝʨʝʜ ʜʦʩʣʽʜ-

ʞʝʥʠʭ ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʩʘʤʝ ʧʦʣʽ(ɸʥ-ʩʦ-2-ʄɸʥ)/Au ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʥʠʞʯʦʶ 

ʦʙʦʨʦʪʥʽʩʪʶ ʧʨʦʮʝʩʫ. 
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ʈʠʩ. 4. ʎɺɸ Pt ʝʣʝʢʪʨʦʜʘ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʪʦʥʢʠʤʠ ʧʣʽʚʢʘʤʠ ʩʧʽʚʧʦʣʽʤʝʨʫ ʧʦʣʽ(ɸʥ-ʩʦ-3-ʄAʥ) 

(ʘïʚ) ʪʘ ʢʦʤʧʦʟʠʪʘ ʧʦʣʽ(ɸʥ-ʩʦ-3-ʄAʥ)/Au (ʛïʝ) ʚ ʨʦʟʯʠʥʘʭ ʛʣʽʦʢʩʘʣʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ, ʄ: 1Ö10ï3 

(ʘ, ʛ); 1Ö10ï2 (ʙ, ʜ); 1Ö10ï1 (ʚ, ʝ) (ʬʦʥʦʚʠʡ ʝʣʝʢʪʨʦʣʽʪ ï ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 6,82) 

Fig. 4. CVs of Pt electrode modified with thin films of copolymer poly (An-co-3-MAn) (ʘïʚ) and 

poly(An-co-3-MAn)/Au (ʛïʝ) composite under the glyoxal concentration in solution, M: 1Ö10ï3 (ʘ, ʛ); 

1Ö10ï2 (ʙ, ʜ); 1Ö10ï1 (ʚ, ʝ) (background electrolyte ï phosphate buffer, pH 6.82) 
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ʈʠʩ. 5. ʎɺɸ Pt ʝʣʝʢʪʨʦʜʘ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʪʦʥʢʠʤʠ ʧʣʽʚʢʘʤʠ ʩʧʽʚʧʦʣʽʤʝʨʫ ʧʦʣʽ(ɸʥ-ʩʦ-4-ʄAʥ) 

(ʘïʚ) ʪʘ ʢʦʤʧʦʟʠʪʫ ʧʦʣʽ(ɸʥ-ʩʦ-4-ʄAʥ)/Au (ʛïʝ) ʚ ʨʦʟʯʠʥʘʭ ʛʣʽʦʢʩʘʣʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ, ʄ: 1Ö10ï3 

(ʘ, ʛ); 1Ö10ï2 (ʙ, ʜ); 1Ö10ï1 (ʚ, ʝ) (ʬʦʥʦʚʠʡ ʝʣʝʢʪʨʦʣʽʪ ï ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ, ʨʅ 6.82) 

Fig. 5. CVs of Pt electrode modified with thin films of copolymer poly (An-so-4-MAn) (ʘïʚ) and 

poly(An-co-4-MAn)/Au (ʛïʝ) composite under the glyoxal concentration in solution, M: 1Ö10ï3 (ʘ, ʛ); 

1Ö10ï2 (ʙ, ʜ); 1Ö10ï1 (ʚ, ʝ) (background electrolyte ï phosphate buffer, pH 6.82) 

 

 
 


