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ÊÎÌÏÎÇÈÒÀÌÈ ÍÀ ÎÑÍÎÂÅ ÏÎËÈÌÅÐÍÛÕ 
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Ðàññìîòðåíû îñîáåííîñòè ôîðìèðîâàíèÿ òåõíîãåííûõ ìàññèâîâ, ñîçäàâàåìûõ â 
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 ñâÿçè ñ âîçðàñòàíèåì äåôè-
öèòà ïðèðîäíîãî ìèíåðàëü-

íîãî ñûðüÿ è êðèçèñíûìè ÿâëåíèÿìè 
â îáëàñòè îõðàíû îêðóæàþùåé ñðå-
äû â ïîñëåäíåå âðåìÿ íà ïåðåäíèé 
ïëàí âûøëà ïðîáëåìà ýêîíîìèè ìà-
òåðèàëüíûõ ðåñóðñîâ è ðàöèîíàëü-
íîå èñïîëüçîâàíèå âñå óâåëè÷èâàþ-
ùèõñÿ îáúåìîâ ïðîèçâîäñòâåííûõ 
îòõîäîâ. Çíà÷èòåëüíàÿ ÷àñòü òàêèõ 
îòõîäîâ ÿâëÿåòñÿ ïðîäóêòîì äåÿ-
òåëüíîñòè ãîðíîäîáûâàþùåé è ãîð-
íî-ïåðåðàáàòûâàþùåé îòðàñëåé 
ïðîìûøëåííîñòè. 

Ñóùåñòâóþùèå òåõíîëîãèè ïåðåðà-
áîòêè ìèíåðàëüíîãî ñûðüÿ íå ïðåä-
ïîëàãàþò ïîëíîãî èçâëå÷åíèÿ ïîëåç-
íûõ êîìïîíåíòîâ. Îáðàçóþùèåñÿ îò-
õîäû ñêëàäèðóþòñÿ è ïðåäñòàâëÿþò 
ñîáîé òåõíîãåííûå ìàññèâû. Ïðè ñî-
îòâåòñòâóþùåì ïîäõîäå ê ôîðìèðî-
âàíèþ è êîíñåðâàöèè òåõíîãåííîãî 
ìàññèâà çàñêëàäèðîâàííûå îòõîäû 
ìîæíî ðàññìàòðèâàòü êàê òåõíîãåí-
íîå ìåñòîðîæäåíèå.  

Òåõíîãåííûå ìåñòîðîæäåíèÿ ìîãóò 
áûòü êëàññèôèöèðîâàíû ñëåäóþùèì 
îáðàçîì: íàñûïíûå ìåñòîðîæäåíèÿ; 

íàìûâíûå ìåñòîðîæäåíèÿ; òåõíîãåí-
íûå íàíîñû [1].  

Ê õàðàêòåðíûì îñîáåííîñòÿì íà-
ñûïíûõ òåõíîãåííûõ ìåñòîðîæäåíèé 
îòíîñÿòñÿ: äèñïåðñíîñòü è, êàê ñëåä-
ñòâèå, ìåíüøàÿ ïðî÷íîñòü ìàññèâà ïî 
ñðàâíåíèþ ñ åñòåñòâåííûì çàëåãà-
íèåì, óâåëè÷åíèå ôèëüòðàöèîííûõ 
ñâîéñòâ; ñóùåñòâåííîå èçìåíåíèå 
ïðî÷íîñòè íàñûïåé âî âðåìåíè; 
îïîëçíåâûå ÿâëåíèÿ â òåëå íàñûïè; 
íàðóøåíèå âîäíîãî áàëàíñà òåððèòî-
ðèè; ïîïàäàíèå íà ïîâåðõíîñòü çåìëè 
ãëóáèííûõ ïîðîä, çàëåãàþùèõ â èíîé 
êèñëîòíî-ùåëî÷íîé è îêèñëèòåëüíî-
âîññòàíîâèòåëüíîé îáñòàíîâêå, ÷òî 
ïðèâîäèò ê âûùåëà÷èâàíèþ èç íèõ 
âðåäíûõ âåùåñòâ. 

Â ìåñòîðîæäåíèÿõ, ïðåäñòàâëÿþ-
ùèõ ñîáîé íàìûâíûå ñîîðóæåíèÿ, 
ñêëàäèðóþòñÿ ñîòíè ìèëëèîíîâ êóáè-
÷åñêèõ ìåòðîâ îòõîäîâ îáîãàòèòåëü-
íûõ ïðîèçâîäñòâ. Íàìûâíûå ãîðíî-
òåõíè÷åñêèå ñîîðóæåíèÿ ÿâëÿþòñÿ 
îáúåêòàìè ïîâûøåííîé ýêîëîãè÷å-
ñêîé îïàñíîñòè è ÿâëÿþòñÿ èñòî÷íè-
êàìè çàãðÿçíåíèÿ âîçäóõà, ïîäçåìíûõ 
è ïîâåðõíîñòíûõ âîä è ïî÷âåííîãî 

Â 



 266 

ïîêðîâà. Âíóòðåííèå çîíû ãèäðîîò-
âàëîâ è õâîñòîõðàíèëèù õàðàêòåðè-
çóþòñÿ íàëè÷èåì ìîùíîé òîëùè (äî 
50—100 ì) òîíêîäèñïåðñíûõ ìàòå-
ðèàëîâ, êîòîðûå â òå÷åíèå äåñÿòèëå-
òèé íàõîäÿòñÿ â íåóïëîòíåííîì ñî-
ñòîÿíèè, à, çíà÷èò, îáëàäàþò íèçêîé 
íåñóùåé ñïîñîáíîñòüþ. Òåõíîãåííûå 
ìåñòîðîæäåíèÿ èíòåíñèâíî îêèñëÿ-
þòñÿ, âûùåëà÷èâàþòñÿ è ðàçðóøàþò-
ñÿ, ÷òî ïðèâîäèò ê èçìåíåíèþ èõ ìè-
íåðàëîãè÷åñêîãî è âåùåñòâåííîãî 
ñîñòàâà, âûíîñó ýëåìåíòîâ è îáðàçî-
âàíèþ îðåîëîâ çàãðÿçíåíèÿ. Îñîáåí-
íî ýòî õàðàêòåðíî äëÿ îòõîäîâ äîáû-
÷è è îáîãàùåíèÿ ñóëüôèäíûõ ðóä, òàê 
êàê îíè ïðè îêèñëåíèè è âûâåòðèâà-
íèè áûñòðî ðàçðóøàþòñÿ è ïåðåõîäÿò 
â îêèñëåííûå ìèíåðàëüíûå ôîðìû, 
òðåáóþùèå ïðè óòèëèçàöèè îñîáûõ 
òåõíîëîãèé èçâëå÷åíèÿ ïîëåçíûõ êîì-
ïîíåíòîâ. 

Êîìïëåêñ èññëåäîâàíèé ïðîâåäåí-
íûõ íà òåððèòîðèÿõ ðàñïîëîæåíèÿ 
òåõíîãåííûõ ìàññèâîâ ÎÀÎ «Ãàç-
ïðîì», ÎÀÎ «Ìèõàéëîâñêèé ÃÎÊ», 
ÎÀÎ «Ëàôàðæ öåìåíò» è äð., ïîêà-
çàë, ÷òî òåõíîãåííûå ìàññèâû:  

• ðàçíîîáðàçíû ïî ñâîåìó ñîñòàâó 
è ñâîéñòâàì, ñîäåðæàò çàãðÿçíÿþùèå 
êîìïîíåíòû ðàçëè÷íîé âðåäíîñòè;  

• îïðåäåëÿþò ñîáîé ïîòåíöèàëü-
íûé, âûñîêèé è ïðîäîëæèòåëüíûé 
ðèñê çàãðÿçíåíèÿ ïîäçåìíûõ è ïî-
âåðõíîñòíûõ âîä, êîòîðûå èñïîëüçó-
þòñÿ äëÿ ïèòüåâîãî âîäîñíàáæåíèÿ, 
õîçÿéñòâåííî-áûòîâûõ è ðûáîõîçÿé-
ñòâåííûõ íóæä, èððèãàöèè; 

• ïðåäñòàâëÿþò îïàñíîñòü çàãðÿç-
íåíèÿ âîçäóõà ïûëüþ è ãàçîîáðàçíû-
ìè ïðîäóêòàìè áèîõèìè÷åñêîãî ðàç-
ëîæåíèÿ îòõîäîâ; 

• ìîãóò ïðåäñòàâëÿòü ñîáîé âçðû-
âî- è ïîæàðîîïàñíûå îáðàçîâàíèÿ; 

• ìîãóò ïðåäñòàâëÿòü îïàñíîñòü 
ïðÿìîãî êîíòàêòà ÷åëîâåêà ñ çà-
ñêëàäèðóåìûìè îòõîäàìè ïðè ïîïà-

äàíèè âðåäíûõ âåùåñòâ íà êîæó è 
ïðè âäûõàíèè òîêñè÷íûõ âåùåñòâ, 
âûäåëÿþùèõñÿ ñ ïîâåðõíîñòè õðà-
íèëèùà; 

• ïðåäñòàâëÿþò îïàñíîñòü â ïëàíå 
çàãðÿçíåíèÿ ïðèïîâåðõíîñòíîãî ñëîÿ, 
êóëüòèâèðîâàííûõ íà íåì ðàñòåíèé, 
èíòîêñèêàöèè ëþäåé è æèâîòíûõ; 

• ïðîâîöèðóþò íàðóøåíèå ñòà-
áèëüíîñòè ïîâåðõíîñòè è íåãàòèâíûå 
ëàíäøàôòíûå ïðåîáðàçîâàíèÿ. 

Ê îñîáåííîñòÿì òåõíîãåííûõ ìå-
ñòîðîæäåíèé ðàçíûõ òèïîâ ìîæíî 
îòíåñòè: ãåîãðàôè÷åñêîå ðàñïîëîæå-
íèå òîëüêî â ïðîìûøëåííî ðàçâèòûõ 
ðàéîíàõ; ëîêàëèçàöèÿ íà ïîâåðõíîñòè 
çåìëè, â âèäå ïðåèìóùåñòâåííî äå-
çèíòåãðèðîâàííîé ãîðíîé ìàññû; âû-
ñîêàÿ ýêîëîãè÷åñêàÿ îïàñíîñòü; çíà-
÷èòåëüíî áîëüøåå êîëè÷åñòâî ìèíå-
ðàëîâ, ÷åì â îáû÷íûõ ìåñòîðîæäåíè-
ÿõ. Èìåííî ïîñëåäíÿÿ îñîáåííîñòü, 
ñîñòîÿùàÿ â ìíîãîîáðàçèè ìèíåðàëü-
íûõ ôîðì, îïðåäåëÿåò ñëîæíîñòü ïå-
ðåðàáîòêè òåõíîãåííûõ ðóä, êîòîðûå 
ïðèãîäíû äëÿ ïðîìûøëåííîãî èñ-
ïîëüçîâàíèÿ â íàñòîÿùåå âðåìÿ èëè â 
áóäóùåì ïî ìåðå ðàçâèòèÿ íàóêè è 
òåõíèêè. Ïðèâëåêàòåëüíîñòü ðàçðà-
áîòêè òåõíîãåííûõ ìåñòîðîæäåíèé 
ñîñòîèò â ñëåäóþùåì: ñîêðàùåíèå 
ðàñõîäîâ íà ïîèñê è ðàçâåäêó; ñîõðà-
íåíèå èñòîùàþùèõñÿ ìèíåðàëüíûõ 
ðåñóðñîâ â íåäðàõ; ïîâûøåíèå ïðî-
èçâîäèòåëüíîñòè òðóäà çà ñ÷ёò ðåíòà-
áåëüíîé ïåðåðàáîòêè óæå äîáûòîãî 
ñûðüÿ.  

Êðîìå òîãî ðàçðàáîòêà òåõíîãåí-
íîãî ìåñòîðîæäåíèÿ ïîçâîëèò ÷àñ-
òè÷íî îñâîáîäèòü çàíèìàåìûå èì 
çåìëè, óëó÷øàÿ òåì ñàìûì ýêîëîãè÷å-
ñêóþ îáñòàíîâêó âîêðóã äåéñòâóþùèõ 
ïðåäïðèÿòèé. Âñё âûøåèçëîæåííîå 
óêàçûâàåò íà àêòóàëüíîñòü è íàðîäíî-
õîçÿéñòâåííóþ âàæíîñòü ïðîáëåìû 
ïåðåðàáîòêè è ïîëíîé óòèëèçàöèè 
îòõîäîâ ãîðíîðóäíîé, ìåòàëëóðãè÷å-
ñêîé, òîïëèâíî-ýíåðãåòè÷åñêîé è õè-
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ìè÷åñêîé îòðàñëåé ïðîìûøëåííîñòè. 
Óæå ñóùåñòâóþùèå è ïåðñïåêòèâíûå 
òåõíîëîãè÷åñêèå ðàçðàáîòêè ïîçâî-
ëÿþò îïòèìèñòè÷åñêè îöåíèâàòü ïðè-
áûëüíîñòü ïåðåðàáîòêè ÒÌ è âîç-
ìîæíîñòü ïåðåõîäà ê áåçîòõîäíûì 
òåõíîëîãèÿì äëÿ èõ ïîëíîé ëèêâè-
äàöèè. 

Òàêèì îáðàçîì, íà ïåðåäíèé ïëàí 
âûõîäèò ïðîáëåìà êîíñåðâàöèè òåõ-
íîãåííûõ ìåñòîðîæäåíèé ñ öåëüþ 
ïðåäîòâðàùåíèÿ ïîòåðü öåííîãî ìè-
íåðàëüíîãî ñûðüÿ â ðåçóëüòàòå âåòðî-
âîé è âîäíîé ýðîçèè, à òàêæå ñíèæå-
íèÿ îòðèöàòåëüíîãî âîçäåéñòâèÿ íà 
àòìîñôåðíûé âîçäóõ, ïî÷âåííî-ðàñ-
òèòåëüíûé ïîêðîâ è ïðèðîäíûå âîäû 
[1]. Ðàçðàáîòêà ýôôåêòèâíûõ òåõíî-
ëîãè÷åñêèõ ðåøåíèé è ìåõàíèçèðî-
âàííûõ êîìïëåêñîâ, ïðåäíàçíà÷åííûõ 
äëÿ êîíñåðâàöèè òåõíîãåííûõ ìåñòî-
ðîæäåíèé ñòàíîâèòüñÿ âñå áîëåå àê-
òóàëüíîé. 

Â íàñòîÿùåå âðåìÿ êîíñåðâàöèÿ 
îòõîäîâ îáîãàòèòåëüíûõ ïðîèçâîäñòâ 
îñóùåñòâëÿåòñÿ ïóòåì ñîçäàíèÿ ãëè-
íèñòîé ãèäðîèçîëÿöèè, ïëåíêàìè èç 
ïîëèìåðíûõ ìàòåðèàëîâ, îòõîäàìè 
íåôòåïåðåðàáîòêè è ò.ä. Íåäîñòàòêà-
ìè ïðèìåíÿåìûõ ìåòîäîâ ÿâëÿþòñÿ 
óõóäøàþùèåñÿ ñî âðåìåíåì èçîëÿöè-
îííûå ñâîéñòâà, âîçìîæíîñòü ìåõà-
íè÷åñêîãî ïîâðåæäåíèÿ (ïåðôîðà-
öèè), çàãðÿçíåíèå âîä ïîâåðõíîñòíîãî 
ñòîêà è ò.ï. 

Â Ñàíêò-Ïåòåðáóðãñêîì ãîñóäàð-
ñòâåííîì ãîðíîì èíñòèòóòå èì. Ã.Â. 
Ïëåõàíîâà (òåõíè÷åñêîì óíèâåðñèòå-
òå) (ÑÏÃÃÈ) êîëëåêòèâîì ó÷åíûõ ïîä 
ðóêîâîäñòâîì ïðîô. Ïàøêåâè÷ Ì.À. 
ðàçðàáîòàíà òåõíîëîãèÿ ñîçäàíèÿ íà-
äåæíîãî è ýêîëîãè÷åñêè ýôôåêòèâíî-
ãî ñïîñîáà èçîëÿöèè òåõíîãåííîãî 
ìåñòîðîæäåíèÿ íà îñíîâå ôîðìèðî-
âàíèÿ ýêðàíà èç ïîëèìåðíûõ ìàòå-
ðèàëîâ â îïëàâëåííîì ñîñòîÿíèè. 
Èñïîëüçîâàíèå â äàííîé òåõíîëîãèè 

îòõîäîâ ïîëèýòèëåíà ïîçâîëÿåò ñî-
âìåñòíî ðåøàòü åùå îäíó âàæíóþ ñ 
òî÷êè çðåíèÿ ýêîëîãèè çàäà÷ó èõ 
óòèëèçàöèè [2]. Ïðè íàíåñåíèè ïî-
ëèìåðíîãî ïîêðûòèÿ íà êàæäîì 
êâàäðàòíîì ìåòðå ìîæíî óòèëèçè-
ðîâàòü ïîðÿäêà 12—15 êã îòõîäîâ 
ïîëèýòèëåíà. 

Ðàçðàáîòàííàÿ òåõíîëîãèÿ ïðèìå-
íèìà äëÿ ýôôåêòèâíîé êîíñåðâàöèè 
òåõíîãåííîãî ìåñòîðîæäåíèÿ ïðè 
ïðàêòè÷åñêè ëþáûõ  ôèçèêî-õèìè÷å-
ñêèõ ñâîéñòâàõ ãðóíòîâ â ìåñòå ôîð-
ìèðîâàíèÿ òåõíîãåííîãî ìàññèâà. 
Íàðÿäó ñ ïðî÷èì, îòëè÷èòåëüíîé îñî-
áåííîñòü ðàçðàáîòàííîãî ðåøåíèÿ ÿâ-
ëÿåòñÿ âîçìîæíîñòü êàê èñêëþ÷èòåëü-
íî ïîëèìåðíîãî ýêðàíèðîâàíèÿ, òàê è 
îïëàâëåíèÿ ïîëèìåðíûõ ìàòåðèàëîâ â 
ñìåñè ñ ãðóíòàìè ñ îäíîâðåìåííûì 
óïëîòíåíèåì. Âî âòîðîì ñëó÷àå îáðà-
çóåòñÿ ýêðàí èç êîìïîçèöèîííîãî ìà-
òåðèàëà, ãäå â êà÷åñòâå ìàòåðèàëà 
ìàòðèöû èñïîëüçóåòñÿ äèñïåðñíûé ìà-
òåðèàë ïîâåðõíîñòíîãî ñëîÿ, à â êà-
÷åñòâå ñâÿçóþùåãî âûñòóïàþò îòõîäû 
ïîëèýòèëåíà. 

Â íàñòîÿùåå âðåìÿ â ÑÏÃÃÈ âå-
äåòñÿ ðàçðàáîòêà ìåõàíèçèðîâàííîãî 
êîìïëåêñà, ðåàëèçóþùåãî òåõíîëîãèþ 
êîíñåðâàöèè, ðàçðàáîòàííóþ äëÿ õâî-
ñòîõðàíèëèù îáîãàòèòåëüíûõ ïðîèç-
âîäñòâ. Òåõíîëîãè÷åñêèé ïðîöåññ êîí-
ñåðâàöèè âêëþ÷àåò òðè ñòàäèè: 

1) ïëàíèðîâàíèå ïîâåðõíîñòè õâî-
ñòîõðàíèëèùà; 

2) ïðîâåäåíèå äðåíàæíûõ ìåðî-
ïðèÿòèé; 

3) ñîçäàíèå êîìïîçèòíîãî ýêðàíà.  
Íà ïåðâûõ äâóõ ñòàäèÿõ ïðîöåññà 

êîíñåðâàöèè òåõíîãåííîãî ìåñòîðîæ-
äåíèÿ çàäåéñòâóåòñÿ èìåþùèéñÿ íà 
ãîðíîì ïðåäïðèÿòèè êîìïëåêñ ìàøèí 
è îáîðóäîâàíèÿ (áóëüäîçåðû, ýêñêàâà-
òîðû, àâòîñàìîñâàëû è ò.ï.). Ïðè ïëà-
íèðîâàíèè (ïðîôèëèðîâàíèè) ïî-
âåðõíîñòè íàñûïíûõ è íàìûâíûõ òåõ-
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íîãåííûõ ìåñòîðîæäåíèé íåîáõîäèìî 
îïèðàòüñÿ íà äàííûå î åñòåñòâåííîì 
óãëå îòêîñà äëÿ îáðàçóþùèõ ïîðîä. 
Ïðîôèëü ñïëàíèðîâàííîãî òåõíîãåí-
íîãî ìåñòîðîæäåíèÿ  äîëæåí èìåòü 
óãîë îòêîñà õàðàêòåðíûé äëÿ ñàìûõ 
ñëàáûõ ïîðîä. 

Ïðîâåäåíèå òðåòüåé ñòàäèè ïðî-
öåññà ñîçäàíèÿ ýêðàíà òðåáóåò ïðè-
ìåíåíèÿ ñïåöèàëèçèðîâàííîãî îáî-
ðóäîâàíèÿ — ñïåöèàëèçèðîâàííîé 
ìàøèíû-êîìáàéíà äëÿ íàíåñåíèÿ ýê-
ðàíèðóþùåãî ïîêðûòèÿ (äàëåå «ýêðà-
íèðóþùàÿ ìàøèíà»). Ýêðàíèðóþùàÿ 
ìàøèíà ñîçäàåòñÿ íà ñàìîõîäíîé áàçå 
(êîëåñíîé èëè ãóñåíè÷íîé), ãäå ðàç-
ìåùàþòñÿ ñèëîâîé àãðåãàò, áóíêåð ñ 
îòõîäàìè ïîëèýòèëåíà, èñïîëíèòåëü-
íûé îðãàí è óçëû óïðàâëåíèÿ ìàøè-
íîé. Èñïîëíèòåëüíûé îðãàí ýêðàíè-
ðóþùåé ìàøèíû ïîçâîëÿåò íàíîñèòü 
ïîëèìåðíîå ïîêðûòèå èëè êîìïîçèò 
íà ïðîôèëèðîâàííóþ ïîâåðõíîñòü 
òåõíîãåííîãî ìåñòîðîæäåíèÿ. Ïðè 
íàíåñåíèè çàùèòíîãî ïîêðûòèÿ â âè-
äå êîìïîçèöèîííîãî ìàòåðèàëà èñ-
ïîëíèòåëüíûé îðãàí  âûïîëíÿåò ñëå-
äóþùèå ôóíêöèè: çàáîð äèñïåðñíîãî 
ìàòåðèàëà ñ ïðîôèëèðîâàííîé ïî-
âåðõíîñòè õâîñòîõðàíèëèùà; èçìåëü-
÷åíèå îòõîäîâ ïîëèýòèëåíà; ïåðåìå-
øèâàíèå ìàòåðèàëà ïîâåðõíîñòíîãî 
ñëîÿ ñ ïîäãîòîâëåííûì ñâÿçóþùèì 
(èçìåëü÷åííûå îòõîäû ïîëèýòèëåíà); 
íàãðåâ ïîëó÷åííîé ñìåñè; âûñòèëàíèå 
íàãðåòîé êîìïîçèöèîííîé ìàññû íà 
ïîâåðõíîñòü ìàññèâà; óïëîòíåíèå ïî-
êðûòèÿ äëÿ îáåñïå÷åíèÿ áîëüøåé àä-
ãåçèè ìàòåðèàëà ìàòðèöû ñ òåðìîïëà-
ñòè÷íûì ñâÿçóþùèì.  

Âòîðè÷íûå îòõîäû òåðìîïëàñòè÷-
íûõ ïîëèìåðîâ, èçìåëü÷åííûå â «ïó-
øîíêó» èëè ìåëêîäèñïåðñíûé ïîðî-
øîê, ÿâëÿþòñÿ õîðîøèì ñâÿçóþùèì, à 
äîïîëíèòåëüíîå óïëîòíåíèå ïîçâîëÿ-
åò ïîâûñèòü àäãåçèþ ìàòåðèàëà ìàò-
ðèöû è íàïîëíèòåëÿ êîìïîçèöèîííî-
ãî ìàòåðèàëà, ÷òî ÿâëÿåòñÿ îäíèì èç 

âàæíåéøèõ ôàêòîðîâ, âëèÿþùèõ íà 
ïðî÷íîñòü ïîêðûòèÿ.  

Ïðè íàíåñåíèè ïîêðûòèÿ â âèäå 
ïîëèìåðíîé ïëåíêè èñïîëíèòåëüíûé 
îðãàí ýêðàíèðóþùåé ìàøèíû íå 
âêëþ÷àåò â ñåáÿ àãðåãàòû äëÿ çàáîðà 
ìàòåðèàëà ïîâåðõíîñòíîãî ñëîÿ è ïå-
ðåìåøèâàíèÿ ìàòåðèàëà ìàòðèöû ñ 
òåðìîïëàñòè÷íûì ñâÿçóþùèì. Ïðè 
òàêîì ñïîñîáå ýêðàíèðîâàíèÿ ìîæíî 
èñêëþ÷èòü äîïîëíèòåëüíîå ìåëêîäèñ-
ïåðñíîå èçìåëü÷åíèå îòõîäîâ ïîëè-
ýòèëåíà, è èñïîëüçîâàòü, òàê íàçûâàå-
ìûé, âòîðè÷íûé ãðàíóëÿò. 

Â ñîîòâåòñòâèè ñ òåõíîëîãèåé íà-
íåñåíèÿ ïîêðûòèÿ, îïèñàííîé ðàíåå, 
èñïîëíèòåëüíûé îðãàí êîìáàéíà äëÿ 
íàíåñåíèÿ èçîëÿöèîííîãî ïîêðûòèÿ 
äîëæåí âêëþ÷àòü ñëåäóþùèå îñíîâ-
íûå àãðåãàòû: ñìåñèòåëü; íàãðåâàòåëü; 
äîçàòîð; óñòðîéñòâî óïëîòíåíèÿ. 
Ïðèíöèï äåéñòâèÿ êàæäîãî èç àãðåãà-
òîâ âûáèðàåòñÿ íà îñíîâå ìîðôîëî-
ãè÷åñêîãî àíàëèçà ìàøèíû ñ ó÷åòîì 
ôàêòè÷åñêèõ ãîðíî-ãåîëîãè÷åñêèõ óñ-
ëîâèé åå áóäóùåé ýêñïëóàòàöèè è õà-
ðàêòåðèñòèê èñïîëüçóåìîãî ñûðüÿ. Â 
÷àñòíîñòè, íàãðåâàòåëü, èëè íàãðåâà-
òåëüíîå óñòðîéñòâî, ïðåäíàçíà÷åííîå 
äëÿ ðàçîãðåâàíèÿ êîìïîçèòíîé ñìåñè 
äî òåìïåðàòóðû 150—1700Ñ ìîæåò 
ðàáîòàòü ïî ïðèíöèïó íàãðåâà ñìåñè 
â ïîòîêå ãîðÿ÷åãî ãàçà, â òðóá÷àòîì 
ýëåêòðè÷åñêîì íàãðåâàòåëå ñîïðîòèâ-
ëåíèÿ, ñ ïðèìåíåíèåì êîìáèíàöèè 
ýòèõ ñïîñîáîâ èëè êàêèì ëèáî äðó-
ãèì, ýôôåêòèâíîñòü êîòîðîãî îêà-
æåòñÿ âûøå â êîíêðåòíûõ óñëîâèÿõ 
ýêñïëóàòàöèè ìàøèíû. 

Äëÿ îáåñïå÷åíèÿ áîëüøåé ñòîé-
êîñòè ïîêðûòèÿ ê ðàçðóøåíèþ íà 
ïîâåðõíîñòü ýêðàíà âîçìîæíà óê-
ëàäêà êðóïíîçåðíèñòûõ ìàòåðèàëîâ 
ñ ïîñëåäóþùèì íàíåñåíèåì ïëîäî-
ðîäíîãî ñëîÿ. Ïîäîáíîå ïîêðûòèå 
óáåðåæåò ñîçäàííûé ýêðàí îò ðàç-
ðóøàþùåãî âîçäåéñòâèÿ ñîëíå÷íîé 
ðàäèàöèè, à ñôîðìèðîâàííûé ðàñ-
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òèòåëüíûé ïîêðîâ ñíèçèò âèçóàëü-
íîå çàãðÿçíåíèå â çîíå ðàñïîëîæå-
íèÿ îáúåêòà. 

Îñíîâûâàÿñü íà ðåçóëüòàòàõ èññëå-
äîâàíèé, îïóáëèêîâàííûõ â îòêðûòîé 
ïå÷àòè, à òàêæå ïîäûòîæèâàÿ  âûøå-
ñêàçàííîå ìîæíî ñ óâåðåííîñòüþ ñêà-
çàòü, ÷òî ðàçðóøåíèå èìåþùèõñÿ òåõ-
íîãåííûõ ìåñòîðîæäåíèé ÿâëÿåòñÿ 
âàæíîé íàðîäíî-õîçÿéñòâåííîé ïðî-
áëåìîé, ðåøåíèå êîòîðîé âîçìîæíî 
òîëüêî ïóòåì íàäåæíîãî ýêðàíèðîâà-

íèÿ ïîäîáíûõ òåõíîãåííûõ îáúåêòîâ. 
Ïðèìåíåíèå ðàçðàáîòàííîé òåõíîëî-
ãèè êîíñåðâàöèè òåõíîãåííûõ ìåñòî-
ðîæäåíèé ñ èñïîëüçîâàíèåì ñàìîõîä-
íîé ýêðàíèðóþùåé ìàøèíû ïîçâîëèò 
ðåøàòü êîìïëåêñ çàäà÷ ïî ñíèæåíèþ 
ýêîíîìè÷åñêîãî óùåðáà îò ïîòåðè 
ïîòåíöèàëüíîãî ìèíåðàëüíîãî ñûðüÿ 
âñëåäñòâèå âåòðîâîé è âîäíîé ýðî-
çèè, à òàêæå óëó÷øèòü ýêîëîãè÷åñêóþ 
ñèòóàöèþ â ìåñòå ðàñïîëîæåíèÿ òåõ-
íîãåííûõ ìàññèâîâ. 
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The distinctive features of the formation of man-made deposits that created in the mine technical practice 

are shown. A new technology of proper and environmentally efficient isolation of man-made deposits by form-
ing the face of polymeric materials in the melted state was presented. 

Existing mineral processing technologies fail to provide complete extraction of commercial compo-
nents. Waste accumulates and becomes mining-resulted mineral source.  
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At the deposits developed by the hydraulic fill method, millions of cubic meters of processing tailings have 
been accumulated.  

The mining-produced waste accumulations daily undergo oxidation, leaching and disintegration, which al-
ters their mineralogy and material constitution, and results in outflow of different elements and origination of 
pollution areas.  

The article reports the results of integrated research of mining waste accumulations in the areas of opera-
tion of Gazprom JSC, Mikhailovsky Mining-and-Processing Integrated Works JSC, Lafarzh Cement JSC, and 
others.  

The reliable and ecology-friendly waste isolation technology has been developed based on shielding made 
of melt polymeric materials. Apart from other advantages, the technology allows polyethylene disposal being 
the ecologically important issue [2]. The polymeric cover making takes up to 12–15 kg polyethylene waste per 
each square meter.  

Based on the available research outcomes, the author positively concludes that disintegration of existing 
mining waste accumulations is an urgent challenge of national economy, feasible using the offered safe shield-
ing technology. The developed mine waste conservation technology will assist in handling problems on mitiga-
tion of economic damage due to potential mineral wealth loss under wind and water erosion, as well as im-
prove ecological situation at locations of mining waste accumulations.  
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ÎÏÛÒ ÝÊÑÏËÓÀÒÀÖÈÈ ÃÎÐÍÎÃÎ ÊÎÌÁÀÉÍÀ WIRTGEN 2200 SM  
Â ÓÑËÎÂÈßÕ ÊÀÐÜÅÐÀ ÊÀÐÁÎÍÀÒÍÛÕ ÏÎÐÎÄ «ÄÓÁÅÍÑÊÈÉ ÊÀÌÅÍÜ»  
Â ÄÓÁÅÍÑÊÎÌ ÐÀÉÎÍÅ ÒÓËÜÑÊÎÉ ÎÁËÀÑÒÈ  
Íèêèòèí Âÿ÷åñëàâ Âèêòîðîâè÷ – êàíäèäàò òåõíè÷åñêèõ íàóê, äîöåíò, ãåíåðàëüíûé äè-

ðåêòîð ÎÎÎ «Ôèðìà «ÍÈÌÀ», 
Íèêîëàåâ Àíäðåé Âàëåðüåâè÷ – èíæåíåð-ïðîåêòèðîâùèê ÎÎÎ «Ôèðìà «ÍÈÌÀ», 
Íåíàäîâ Àëåêñàíäð Ëåîíèäîâè÷ – ãåíåðàëüíûé äèðåêòîð ÎÎÎ «Äóáåíñêèé êàìåíü». 
 
Ðàññìîòðåí îïûò ýêñïëóàòàöèè êîìáàéíà Wirtgen íà îòêðûòûõ ãîðíûõ ðàáîòàõ. Ïðèâå-

äåíû äàííûå î ãîðíî-ãåîëîãè÷åñêèõ óñëîâèÿõ Äóáåíñêîãî ìåñòîðîæäåíèÿ è ïîêàçàòåëÿõ 
ðàáîòû êîìáàéíà íà íà÷àëüíîì ýòàïå îñâîåíèÿ ìåñòîðîæäåíèÿ. 

Êëþ÷åâûå ñëîâà: îòêðûòûå ãîðíûå ðàáîòû, êàðáîíàòíûå ïîðîäû, áåçâçðûâíîé ñïîñîá, 
êîìáàéí ôðåçåðíûé. 

 
OPERATING EXPERIENCE MINER WIRTGEN 2200 SM UNDER CAREER  
CARBONATE ROCKS "DUBNO STONE" IN DUBNENSKY DISTRICT  
OF TULA REGION 
Nikitin V.V., Nikolaev A.V., Nenad A.L.  
The experience of operation combine Wirtgen on open mountain Refs. The data on the 

geological conditions of the birth-place of Dubno and performance combine in the initial stage of 
development of space-born. 

Key words: open pit mining, carbonate rocks, no-explosion method, milling grain. 


