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A composite sorbent based on waste of wood fibers and magnetite was obtained. The 

material was used for heavy metals separation from galvanic wastewater. 

 

Теɯɧɨɥɨɝии ɨчиɫɬɤи ɫɬɨчɧыɯ ɜɨɞ (ɋВ), ɩɪиɦеɧяеɦые ɜ ɛɨɥɶɲиɧɫɬɜе ɩɪеɞ-
ɩɪияɬиɣ, ɜ ɞɨɥɠɧɨɣ ɦеɪе ɧе ɨɛеɫɩечиɜɚɸɬ эɮɮеɤɬиɜɧɨе ɭɞɚɥеɧие иɨɧɨɜ ɬяɠе-
ɥыɯ ɦеɬɚɥɥɨɜ (ɂТМ). ɉɨɫɥе ɪеɚɝеɧɬɧɨɣ ɨɛɪɚɛɨɬɤи, чɚɫɬɨ ɩɪиɦеɧяеɦɨɣ ɧɚ ɩɪɨ-
иɡɜɨɞɫɬɜе, ɨɫɬɚɬɨчɧɨе ɫɨɞеɪɠɚɧие ɂТМ ɞɨɫɬиɝɚеɬ 1–10 ɦɝ/ɥ (ɩɪи ɧɨɪɦɚɬиɜе 
0,5–0,01 ɦɝ/ɥ). Выɲеɭɤɚɡɚɧɧые ɨɛɫɬɨяɬеɥɶɫɬɜɚ ɬɪеɛɭɸɬ ɪɚɡɪɚɛɨɬɤɭ и ɜɧеɞɪеɧие 
ɧɨɜыɯ ɦɚɬеɪиɚɥɨɜ и ɦеɬɨɞɨɜ ɞɥя ɫɧиɠеɧия ɨɫɬɚɬɨчɧɨɣ ɤɨɧɰеɧɬɪɚɰии ɂТМ. 

В ɫɜяɡи ɫ эɬиɦ ɧɚ ɨɫɧɨɜе ɨɬɯɨɞɨɜ ɞɪеɜеɫɧɨɝɨ ɜɨɥɨɤɧɚ (ɈДВ) ɩɪɨиɡɜɨɞɫɬɜɚ 
ɞɪеɜеɫɧɨ-ɫɬɪɭɠечɧыɯ ɩɥиɬ ɛыɥ ɩɨɥɭчеɧ ɤɨɦɩɨɡиɰиɨɧɧыɣ ɫɨɪɛеɧɬ (Кɋ), ɤɨɬɨ-
ɪыɣ ɛыɥ ɩɪиɦеɧеɧ ɞɥя ɨчиɫɬɤи ɋВ ɝɚɥɶɜɚɧичеɫɤɨɝɨ ɩɪɨиɡɜɨɞɫɬɜɚ ɨɬ ɂТМ. ɋ 
ɰеɥɶɸ ɩɨɜыɲеɧия эɮɮеɤɬиɜɧɨɫɬи ɫɨɪɛеɧɬɚ ɧɚ ɩɨɜеɪɯɧɨɫɬɶ ɈДВ ɩɪɨиɡɜɨɞиɥи 
ɨɫɚɠɞеɧие ɦɚɝɧеɬиɬɚ [1], ɜ ɪеɡɭɥɶɬɚɬе ɨɛɪɚɡɨɜɚɥɫя ɤɨɦɩɨɡиɰиɨɧɧыɣ ɦɚɬеɪиɚɥ, 
ɨɛɥɚɞɚɸщиɣ ɦɚɝɧиɬɧыɦи ɫɜɨɣɫɬɜɚɦи. ɂɡɦеɧеɧие ɜ ɫɬɪɭɤɬɭɪе ɜɨɥɨɤɧɚ ɮиɤɫи-
ɪɨɜɚɥи ɫ ɩɨɦɨщɶɸ ɫɤɚɧиɪɭɸщеɝɨ эɥеɤɬɪɨɧɧɨɝɨ ɦиɤɪɨɫɤɨɩɚ, ɫɧиɦɤи ɩɪеɞɫɬɚɜ-
ɥеɧы ɜ ɪиɫɭɧɤе. 

 

 
Ɋиɫ. Миɤɪɨɫɤɨɩичеɫɤиɣ ɫɧиɦɨɤ Кɋ. 
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ɋɨɝɥɚɫɧɨ ɩɪɨɜеɞеɧɧыɦ иɫɫɥеɞɨɜɚɧияɦ, ɨɫɧɨɜɧыɦи ɤɨɦɩɨɧеɧɬɚɦи ɈДВ яɜ-
ɥяɸɬɫя ɰеɥɥɸɥɨɡɚ (ɛɨɥее 60 %) и ɥиɝɧиɧ (β5-γ0 %). В ɫɨɫɬɚɜ ɈДВ ɬɚɤɠе ɜɯɨɞяɬ 
ɤɚɪɛɚɦиɞɧые ɫɦɨɥы, ɦɨɞиɮиɰиɪɨɜɚɧɧые ɦеɥɚɦиɧɨɦ (ɞɨ β0 ɦɝ/100 ɝ), ɩɪиɦе-
ɧяеɦые ɜ ɤɚчеɫɬɜе ɫɜяɡɭɸщиɯ эɥеɦеɧɬɨɜ, ɞɥиɧɚ ɜɨɥɨɤɨɧ ɫɨɫɬɚɜɥяеɬ 0,5–γ ɦɦ. 
Ⱥɧɚɥиɡ ɯиɦичеɫɤɨɝɨ ɫɨɫɬɚɜɚ ɨɫɚɠɞеɧɧɨɝɨ ɧɚ ɩɨɜеɪɯɧɨɫɬи ɜɨɥɨɤɧɚ ɫɨеɞиɧеɧия 

ɩɪɨɜɨɞиɥɫя ɧɚ ɪеɧɬɝеɧɨɮɥɭɨɪеɫɰеɧɬɧɨɦ ɫɩеɤɬɪɨɦеɬɪе, ɫɨɝɥɚɫɧɨ ɩɨɥɭчеɧɧыɦ 
ɞɚɧɧыɦ ɨɫɧɨɜɧыɦ ɤɨɦɩɨɧеɧɬɨɦ ɩɨɥɭчеɧɧɨɝɨ ɩɨɪɨɲɤɚ яɜɥяеɬɫя ɦɚɝɧеɬиɬ. 

Дɥя ɩɪɨɜеɞеɧия иɫɩыɬɚɧиɣ Кɋ, ɛыɥ иɫɫɥеɞɨɜɚɧ ɫɨɫɬɚɜ ɋВ ɝɚɥɶɜɚɧичеɫɤɨɝɨ 
ɩɪɨиɡɜɨɞɫɬɜɚ. Выяɜɥеɧɨ, чɬɨ ɩɨɫɥе ɨчиɫɬɤи, ɩɪиɦеɧяеɦɨɣ ɧɚ ɩɪɨиɡɜɨɞɫɬɜе, ɧɚ-
ɛɥɸɞɚɸɬɫя ɩɪеɜыɲеɧия ɧɨɪɦɚɬиɜɨɜ ɩɨ иɨɧɚɦ ɫɜиɧɰɚ ɛɨɥее чеɦ ɜ γ ɪɚɡɚ, ɯɪɨɦɚ 

- ɜ 1,5 ɪɚɡɚ, ɦеɞи - ɜ 5 ɪɚɡ. Дɥя ɩɪɨɜеɞеɧия ɞɨɨчиɫɬɤи ɋВ ɩɪɨɩɭɫɤɚɥи чеɪеɡ ɤɨ-
ɥɨɧɤи ɡɚɩɨɥɧеɧɧые Кɋ и ɨɩɪеɞеɥяɥи ɨɫɬɚɬɨчɧɨе ɫɨɞеɪɠɚɧие ɂТМ ɦеɬɨɞɨɦ 
ɚɬɨɦɧɨɣ ɫɩеɤɬɪɨɫɤɨɩии. ɋɨɝɥɚɫɧɨ ɩɨɥɭчеɧɧыɦ ɪеɡɭɥɶɬɚɬɚɦ эɮɮеɤɬиɜɧɨɫɬɶ 
ɨчиɫɬɤи ɩɨ иɨɧɚɦ ɫɜиɧɰɚ ɫɨɫɬɚɜиɥɚ λ6%, ɦеɞи - 8γ%, ɯɪɨɦɚ - 70%. Тɨɤɫичɧɨɫɬɶ 
ɨчищеɧɧɨɝɨ ɩɪи ɩɨɦɨщи Кɋ ɫɬɨɤɚ ɫɨɨɬɜеɬɫɬɜɭеɬ I↑ ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬи, ɨɫɬɚɬɨч-
ɧɨе ɫɨɞеɪɠɚɧие ɂТМ ɧе ɩɪеɜыɲɚеɬ ɧɨɪɦɚɬиɜɧыɯ ɬɪеɛɨɜɚɧиɣ. Тɚɤиɦ ɨɛɪɚɡɨɦ, 
ɩɪɨɜеɞеɧɧые иɫɫɥеɞɨɜɚɧия ɩɨɡɜɨɥяɸɬ ɜ ɞɚɥɶɧеɣɲеɦ ɪɚɫɫɦɚɬɪиɜɚɬɶ Кɋ ɜ ɤɚче-
ɫɬɜе ɧеɞɨɪɨɝɨɝɨ и эɮɮеɤɬиɜɧɨɝɨ ɦɚɬеɪиɚɥɚ ɞɥя ɨчиɫɬɤи ɋВ ɨɬ ɂТМ. 

 

1. ɏɚɪɥяɦɨɜ Д.Ⱥ., ɇɚɫыɪɨɜ ɂ.Ⱥ., Мɚɜɪиɧ Ƚ.В., ɒɚɣɯиеɜ ɂ.Ƚ., Веɫɬɧиɤ ɬеɯɧɨɥɨɝиче-
ɫɤɨɝɨ ɭɧиɜеɪɫиɬеɬɚ, 18(1β), β04-206 (2015). 
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A composite sorbent based on MDF wood fiber production waste was obtained. The 

sorbent was used for the purification of wastewater containing oil products. 
 

Меɬɨɞы ɨчиɫɬɤи, ɩɪиɦеɧяеɦые ɧɚ ɦɧɨɝиɯ ɩɪеɞɩɪияɬияɯ, ɧе ɨɛеɫɩечиɜɚɸɬ 
эɮɮеɤɬиɜɧɨе ɭɞɚɥеɧие ɧеɮɬеɩɪɨɞɭɤɬɨɜ (ɇɉ) и иɯ ɤɨɧɰеɧɬɪɚɰии ɜ ɫɬɨчɧыɯ ɜɨ-
ɞɚɯ (ɋВ) ɜ ɛɨɥɶɲиɧɫɬɜе ɫɥɭчɚяɯ ɩɪеɜыɲɚɸɬ ɞɨɩɭɫɬиɦые ɭɪɨɜɧи. Выɲеɭɤɚɡɚɧ-
ɧые ɨɛɫɬɨяɬеɥɶɫɬɜɚ ɬɪеɛɭɸɬ иɫɩɨɥɶɡɨɜɚɧие ɞɨɩɨɥɧиɬеɥɶɧыɯ ɦеɬɨɞɨɜ ɞɥя ɫɧи-
ɠеɧия ɫɨɞеɪɠɚɧия ɇɉ. 
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В ɩɪеɞɫɬɚɜɥеɧɧɨɣ ɪɚɛɨɬе ɧɚ ɨɫɧɨɜе ɨɬɯɨɞɨɜ ɞɪеɜеɫɧɨɝɨ ɜɨɥɨɤɧɚ (ɈДВ) ɩɪɨ-
иɡɜɨɞɫɬɜɚ МДɎ ɩɨɥɭчеɧ ɤɨɦɩɨɡиɰиɨɧɧыɣ ɫɨɪɛеɧɬ (Кɋ), ɤɨɬɨɪыɣ ɛыɥ ɩɪиɦеɧеɧ 
ɞɥя ɨчиɫɬɤи ɋВ ɨɬ ɇɉ. ɋ ɰеɥɶɸ ɩɨɜыɲеɧия эɮɮеɤɬиɜɧɨɫɬи ɫɨɪɛеɧɬɚ ɧɚ ɩɨ-
ɜеɪɯɧɨɫɬɶ ɈДВ ɩɪɨиɡɜɨɞиɥи ɨɫɚɠɞеɧие ɦɚɝɧеɬиɬɚ [1Ж. ɉɪеиɦɭщеɫɬɜɨɦ ɬɚɤɨɝɨ 
ɦɚɬеɪиɚɥɚ ɩɨ ɫɪɚɜɧеɧиɸ ɫ ɨɛыɤɧɨɜеɧɧыɦи (ɧеɦɚɝɧиɬɧыɦи) ɫɨɫɬɨиɬ ɜ ɬɨɦ, чɬɨ 
ɩɪи ɤɨɧɬɚɤɬɧɨɣ ɨчиɫɬɤе ɋВ иɫɩɨɥɶɡɨɜɚɧие ɦɚɝɧиɬɧыɯ ɫɨɪɛеɧɬɨɜ ɫɭщеɫɬɜеɧɧɨ 
ɭɩɪɨщɚеɬ ɚɞɫɨɪɛɰиɨɧɧыɣ ɩɪɨɰеɫɫ ɡɚ ɫчеɬ ɩɪɨɜеɞеɧия ɫɨɪɛɰии ɧɚ ɛɨɥɶɲиɯ ɫɤɨ-
ɪɨɫɬяɯ и ɥеɝɤɨɫɬи ɨɬɞеɥеɧия ɫɨɪɛеɧɬɚ ɨɬ ɪɚɫɬɜɨɪɨɜ ɩɭɬеɦ ɦɚɝɧиɬɧɨɣ ɫеɩɚɪɚɰии. 

Дɥя ɨɰеɧɤи эɮɮеɤɬиɜɧɨɫɬи ɩɨɥɭчеɧɧɨɝɨ Кɋ иɫɩɨɥɶɡɨɜɚɥиɫɶ ɋВ ɦɚɲиɧɨ-
ɫɬɪɨиɬеɥɶɧɨɝɨ ɩɪеɞɩɪияɬия. Ⱥɞɫɨɪɛɰиɸ ɩɪɨɜɨɞиɥи ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤе 
ɩɭɬеɦ ɩɪɨɩɭɫɤɚɧия ɋВ ɫ ɡɚɞɚɧɧыɦ ɪɚɫɯɨɞɨɦ чеɪеɡ ɡɚɩɨɥɧеɧɧые Кɋ ɫɬеɤɥяɧɧые 
ɤɨɥɨɧɤи (ɜыɫɨɬɚ ɫɥɨя Кɋ ‒ 50 ɦɦ, ɦɚɫɫɚ – 0,5 ɝɪ.). ɑеɪеɡ ɚɞɫɨɪɛɰиɨɧɧыɣ ɫɥɨɣ 
ɩɪɨɩɭɫɤɚɥи ɩɨ 100 ɦɥ ɋВ ɡɚɝɪяɡɧеɧɧɨɣ ɇɉ ɫ ɪɚɡɥичɧɨɣ ɤɨɧɰеɧɬɪɚɰиеɣ. ɇɚ-
чɚɥɶɧɨе и ɤɨɧечɧɨе ɫɨɞеɪɠɚɧие ɇɉ ɨɩɪеɞеɥяɥɨɫɶ ɦеɬɨɞɨɦ ɂК-ɫɩеɤɬɪɨɫɤɨɩии. 

Ɋеɡɭɥɶɬɚɬы эɤɫɩеɪиɦеɧɬɨɜ ɩɪеɞɫɬɚɜɥеɧы ɜ ɬɚɛɥиɰе. Дɥя ɫɪɚɜɧеɧия ɫɨɪɛɰиɨɧ-
ɧɨɣ ɫɩɨɫɨɛɧɨɫɬи Кɋ ɩɪеɞɫɬɚɜɥеɧы ɪеɡɭɥɶɬɚɬы ɨчиɫɬɤи ɜɨɞы ɫ ɩɪиɦеɧеɧиеɦ 
ɈДВ и ɚɤɬиɜиɪɨɜɚɧɧɨɝɨ ɭɝɥя (ȻȺɍ-Ⱥ). 

ɋɨɝɥɚɫɧɨ ɩɨɥɭчеɧɧыɦ ɪеɡɭɥɶɬɚɬɚɦ, ɞɥя ȻȺɍ-Ⱥ ɫɤɨɪɨɫɬɶ ɪɚɫɯɨɞɚ ɨчищɚеɦɨɣ 
ɜɨɞы ɫɨɫɬɚɜиɥɚ 0,1–0,γ ɫɦ3/ɦиɧ, ɫɪеɞɧяя эɮɮеɤɬиɜɧɨɫɬɶ ɨчиɫɬɤи ɨɬ ɇɉ ‒ λ4%. 

Выɫɨɤɭɸ ɫɬеɩеɧɶ ɨчиɫɬɤи (85%) ɩɪи ɜыɫɨɤɨɣ ɫɤɨɪɨɫɬи ɩɪɨɬеɤɚɧия ɋВ (18–23 

ɫɦ3/ɦиɧ) ɩɪɨяɜиɥ Кɋ. Мɨɞиɮиɰиɪɨɜɚɧие ɩɨɜеɪɯɧɨɫɬи ɜɨɥɨɤɧɚ ɦɚɝɧеɬиɬɨɦ ɩɨ-
ɡɜɨɥиɥɨ ɫɭщеɫɬɜеɧɧɨ ɭɜеɥичиɬɶ ɫɨɪɛɰиɨɧɧɭɸ еɦɤɨɫɬɶ ɈДВ.  

ɋɥеɞɭеɬ ɨɬɦеɬиɬɶ, чɬɨ ɫɚɦи ɩɨ ɫеɛе ɈДВ ɨɛɥɚɞɚɸɬ ɞɨɫɬɚɬɨчɧɨ ɜыɫɨɤɨɣ ɫɬе-
ɩеɧɶɸ ɨчиɫɬɤи ɨɬ ɇɉ (75%). 

Ɋеɡɭɥɶɬɚɬы ɨчиɫɬɤи ɋВ ɨɬ ɇɉ 

ɋɨɪɛɰиɨɧɧыɣ ɦɚɬеɪиɚɥ 
Кɨɧɰеɧɬɪɚɰия ɇɉ, ɦɝ/ɞɦ3 

 ɋɬеɩеɧɶ ɨчиɫɬ-
ɤи, % ɞɨ ɨчиɫɬɤи ɩɨɫɥе ɨчиɫɬɤи 

Кɋ 

185 

25,2 86 

ɈДВ 41,6 77 

ȻȺɍ-Ⱥ 8,14 96 

Кɋ 

1620 

275 83 

ɈДВ 451 72 

ȻȺɍ-Ⱥ 123 92 

 

Тɚɤиɦ ɨɛɪɚɡɨɦ, ɩɪɨɜеɞеɧɧые эɤɫɩеɪиɦеɧɬы ɩɨɡɜɨɥяɸɬ ɜ ɞɚɥɶɧеɣɲеɦ ɪɚɫ-
ɫɦɚɬɪиɜɚɬɶ Кɋ ɜ ɤɚчеɫɬɜе ɧеɞɨɪɨɝɨɝɨ и эɮɮеɤɬиɜɧɨɝɨ ɦɚɬеɪиɚɥɚ ɞɥя ɨчиɫɬɤи 
ɋВ ɨɬ ɇɉ. 

 
1. ɏɚɪɥяɦɨɜ Д.Ⱥ., ɇɚɫыɪɨɜ ɂ.Ⱥ., Мɚɜɪиɧ Ƚ.В., ɒɚɣɯиеɜ ɂ.Ƚ., Веɫɬɧиɤ ɬеɯɧɨɥɨɝиче-

ɫɤɨɝɨ ɭɧиɜеɪɫиɬеɬɚ, 18(1β), β04-206 (2015). 
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ɇɚɭɱɧɨе ɢɡɞɚɧɢе 
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