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The� creation� of� the� East� Siberian� metallurgical� base� is�an� indispensable� condition� for� the� implementation�of�
reindustrialization�processes,�including�industrial�and�civil�construction,�engineering�for�the�mining�industry,�the�
chemical�industry,�etc.�The�existing�opportunities�are�the�formation�of�a�promising�heavy­duty�iron�ore�base�for�
the�Urals�and�Western�Siberia�based�on�the�Bakcharskoye�deposit�causes�the�creation�in�Eastern�Siberia�of�min­
ing�and�metallurgical�enterprises,�mainly�of�local�importance.�Perspective�restrictions�on�the�use�of�natural�gas�
in�iron�production,�environmental�and�investment�restrictions�for�blast­furnace�production�determine�the�use�of�
liquid­phase�iron�reduction�technologies�using�thermal�coals.�The�concentration�of�groups�of�iron�ore�deposits�in�
the�Irkutsk�region�makes�it�possible�to�create�mining�and�metallurgical�plants�near�the�cities�of�Ust­Ilimsk,�Taish­
et,�Tulun.�The�involvement�of�significant�resources�of�titanomagnetites�is�possible�when�solving�the�problem�of�
developing�more�efficient�technologies�for�producing�metallic�titanium.�The object of the research�is�resources�
of�iron­ore�and�coal�deposits� in�the�Irkutsk�region�in�the�process�of�assessing�the�possibility�and�efficiency�of�
their�use�in�the�prospective�mining�and�metallurgical�industries.�The subject of the research�is�technological�and�
resource�prerequisites�for�location�of� large�objects�of�mining­metallurgical�complexes�for�direct�production�of�
iron�in�Irkutsk�region.�The aim of the research�is�to�identify�promising�deposits�and�occurrences�of�iron�ore�and�
coal� raw� materials,� taking� into� account� the� possibilities� of� application� of� existing� technical� and� technological�
solutions�for�transportation,�enrichment�and�metallurgical�processing�for�complex�processing.�The objectives 
of the research�are:�to�assess�the�potential�of�large�iron�ore�deposits�of�Western�Siberia�using�new�technologies�
to�meet�the�needs�of�metallurgical�enterprises�in�the�Urals�and�Kemerovo�region;�to�determine�a�new�concept�
of�promising�metallurgical�base�of�Eastern�Siberia;�to�determine�a�promising�base�for�the�placement�of�mining�
and�metallurgical�plants�in�the�Irkutsk�region.�Methodology and research methods.�The�research�methodology�is�
based�on�a�systematic�representation�of�the�mining­metallurgical�complex�created�on�the�territorial�combination�
of�raw�materials�and�fuel�in�accordance�with�the�theory�of�energy­production�cycles,�in�which�promising�(innova­
tive)�technologies�are�implemented.�When�determining�the�degree�of�priority�development�of�titanium­magnetite�
deposits,�the�possibility�of�using�the�resulting�titanium­containing�products�is�taken�into�account.

It�is�also�shown�that�the�main�metallurgical�base�of�the�Irkutsk�region�can�be�created�in�the�area�of�the�city�of�
Tulun�on�the�basis�of�the�use�of�iron�ore�resources�of�the�Eastern�Sayan.�The�fuel�base�is�provided�by�the�resourc­
es�of�the�Irkutsk�coal�basin.�To�reduce�investment�and�current�costs�associated�with�the�transportation�of�coal�
and�ore�or�concentrates,�it�is�proposed�to�use�slurry�pipelines

Key words: ferrous metallurgy, titanomagnetite ores, coal, liquid­phase reduction of iron, Irkutsk region, Eastern Sayan, ac­
commodation, mining and smelting plant, innovative technologies

Ââåäåíèå. Ïëàíû� ñîçäàíèÿ� Âîñòî÷íî­Ñè­
áèðñêîãî� ìåòàëëóðãè÷åñêîãî� êîìáèíàòà�

ìîùíîñòüþ� 7…8� ìëí� ò� ñòàëè� â� ãîä� ðàçðàáà­
òûâàëèñü,� íà÷èíàÿ� ñ� 30­õ� ãã.� ÕÕ� â.� [6].� Â� íà­
ñòîÿùåå� � âðåìÿ� ãîëîâíûì� ïðåäïðèÿòèåì�
÷åðíîé�ìåòàëëóðãèè�â�îáëàñòè�ÿâëÿåòñÿ�ÏÀÎ�
«Êîðøóíîâñêèé� ÃÎÊ».� Ìåòàëëóðãè÷åñêèé� ïå­
ðåäåë� ïðåäñòàâëåí� Áðàòñêèì� çàâîäîì� ôåð­
ðîñïëàâîâ,�âûïóñêàþùèì�84�òûñ.�ò�/�ãîä�âû­
ñîêîêðåìíèñòîãî� ôåððîñèëèöèÿ� (16� %� îò�
ðîññèéñêîãî� ïðîèçâîäñòâà),� ïîäêîíòðîëü­
íûì�êîìïàíèè�«Ìå÷åë».�

Íåîáõîäèìîñòü� ñîçäàíèÿ� â� Èðêóòñêîé�
îáëàñòè�ìîùíîãî�ìåòàëëóðãè÷åñêîãî�ïðîèç­
âîäñòâà�îáúÿñíÿåòñÿ�íå�òîëüêî�èìåþùèìèñÿ�
ðåñóðñíûìè�âîçìîæíîñòÿìè,�íî�è�îáúåêòèâ­
íîé� ïîòðåáíîñòüþ� ôîðìèðîâàíèÿ� â� Âîñòî÷­
íîé� Ñèáèðè� òðåòüåé� èíäóñòðèàëüíîé� áàçû�
ñòðàíû� â� ðàìêàõ� îáùåãî� ïðîöåññà� ðåèíäó­
ñòðàëèçàöèè.�Áåç�ìîùíîé�ìåòàëëóðãè÷åñêîé�
áàçû�ðåøåíèå�ýòîé�ñèñòåìíîé�çàäà÷è�íåâîç­
ìîæíî.�
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ìåòàëëóðãè÷åñêèõ� ïðåäïðèÿòèé� Êåìåðîâ­
ñêîé� îáëàñòè� (Çàïàäíî­Ñèáèðñêèé� è� Êóç­
íåöêèé� ìåòàëëóðãè÷åñêèå� êîìáèíàòû)� óæå� â�
áëèæàéøåé� ïåðñïåêòèâå� ìîãóò� áûòü� êàðäè­
íàëüíî�ðåøåíû�çà�ñ÷åò�ðåñóðñîâ�Áàê÷àðñêîãî�
ìåñòîðîæäåíèÿ.� Ïðè÷åì,� ãëàâíàÿ� ïðîáëåìà�
òðóäíîé�îáîãàòèìîñòè�îîëèòîâûõ�ðóä�ìîæåò�
áûòü�ðåøåíà�ïðè�èñïîëüçîâàíèè�òåõíîëîãèè�
æèäêîôàçíîãî� âîññòàíîâëåíèÿ� æåëåçà� «Ðî­
ìåëò»�â�âåðñèè�äóïëåêñ­ïðîöåññà�[16].�

Íà� äðóãîì,� âîñòî÷íîì,� ïîëþñå� ñè­
áèðñêèõ� æåëåçîðóäíûõ� ìåñòîðîæäåíèé�
íàõîäèòñÿ� ×èíåéñêîå� ìåñòîðîæäåíèå� òè­
òàíîìàãíåòèòîâ�ñ�çàïàñàìè�1�ìëðä�ò�è�ïðî­
ãíîçíûìè� ðåñóðñàìè� 30� ìëðä� ò.� Ñîäåðæà­
íèå� â� ðóäàõ� Fe� –� 21� …� 54� %,� TiO

2�
� –� 4,93� %,�

V
2
O

5
�–��0,34�%�[23].�Â�ñî÷åòàíèè�ñ�ðåñóðñàìè�

Àïñàòñêîãî� ìåñòîðîæäåíèÿ� óãëåé� (ïðîãíîç­
íûå�ðåñóðñû�–�2,2�ìëðä�ò,�áàëàíñîâûå�çàïà­
ñû�–�969�ìëí�ò)�òèòàíîìàãíåòèòû�×èíåéñêîãî�
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ìåñòîðîæäåíèÿ�òàêæå�ìîãóò�áûòü�ïåðåðàáî­
òàíû�ïî�áåçäîìåííîé�òåõíîëîãèè.�

Ðàññòîÿíèå� îò� Íîâîêóçíåöêà� äî� Èð­
êóòñêà� ñîñòàâëÿåò� 1796� êì.� Òðàíñïîðòíûå�
èçäåðæêè� ïî� äîñòàâêå� â� Áàéêàëüñêèé� ðå­
ãèîí�èç�Êåìåðîâñêîé�îáëàñòè�è�Óðàëà�ïðå­
âûøàþò� 25� %� îò� öåíû� ìåòàëëà.� Ñõîäíûå�
ïðîãíîçíûå� èçäåðæêè� ïî� äîñòàâêå� ìåòàë­
ëà�èç�Çàáàéêàëüÿ�íà�þã�Èðêóòñêîé�îáëàñòè.��
Òðàíñïîðòíûé� ôàêòîð� ïðåäîïðåäåëÿåò� íå­
îáõîäèìîñòü� ðàçâåðòûâàíèÿ� â� Ïðèáàéêà­
ëüå� ñîáñòâåííîé� ìåòàëëóðãè÷åñêîé� áàçû�
ïðè� íàëè÷èè� íåîáõîäèìîãî� ñïåêòðà� ñû­
ðüåâûõ� è� òîïëèâíûõ� ðåñóðñîâ.� Ñîâðåìåí­
íàÿ� ïîòðåáíîñòü� â� ìåòàëëå� â� Áàéêàëüñêîì�
ðåãèîíå� îïðåäåëÿåòñÿ� â� 2…3� ìëí� ò� /� ãîä.�
Òðåáóåòñÿ�îïðåäåëèòü�êîíòóðû�ðåñóðñíîé�è�
òîïëèâíîé� áàçû� êðóïíîãî� ãîðíî­ìåòàëëóð­
ãè÷åñêîãî�êîìïëåêñà,�ñîñòàâ�è�ðàçìåùåíèå�
âàæíåéøèõ� ïðîèçâîäñòâåííûõ� îáúåêòîâ� ñ�
öåëüþ�ïîñëåäóþùåãî�âêëþ÷åíèÿ�ýòîãî�êîì­
ïëåêñíîãî�ïðîåêòà�â�ðàçëè÷íîãî�ðîäà�ïðåä­
ïðîåêòíûå� ðåãèîíàëüíûå� è� îòðàñëåâûå�
ðàçðàáîòêè,�ïðîãðàììû.

Îáúåêò èññëåäîâàíèÿ�–�ðåñóðñû�ìåñòî­
ðîæäåíèé�æåëåçîðóäíîãî�è�óãîëüíîãî�ñûðüÿ�
Èðêóòñêîé� îáëàñòè� â� ïðîöåññå� îöåíêè� âîç­
ìîæíîñòè� è� ýôôåêòèâíîñòè� èõ� èñïîëüçîâà­
íèÿ� â� ñîñòàâå� ïåðñïåêòèâíûõ� ãîðíî­ìåòàë­
ëóðãè÷åñêèõ�ïðîèçâîäñòâ.

Ïðåäìåò èññëåäîâàíèÿ� –� òåõíîëîãè÷å­
ñêèå�è�ðåñóðñíûå�ïðåäïîñûëêè�ðàçìåùåíèÿ�
â� Èðêóòñêîé� îáëàñòè� êðóïíûõ� îáúåêòîâ� ãîð­
íî­ìåòàëëóðãè÷åñêèõ� êîìïëåêñîâ� ïî� ïðÿìî­
ìó�ïðîèçâîäñòâó�æåëåçà.�

Öåëü èññëåäîâàíèÿ ñîñòîèò� â� îïðåäå­
ëåíèè�ïåðñïåêòèâíûõ�ìåñòîðîæäåíèé�è�ïðî­
ÿâëåíèé� æåëåçîðóäíîãî� è� óãîëüíîãî� ñûðüÿ�
ñ� ó÷åòîì� âîçìîæíîñòåé� ïðèìåíåíèÿ� èìåþ­
ùèõñÿ�òåõíè÷åñêèõ�è�òåõíîëîãè÷åñêèõ�ðåøå­
íèé� ïî� òðàíñïîðòèðîâêå,� îáîãàùåíèþ� è� ìå­
òàëëóðãè÷åñêîìó� ïåðåäåëó� äëÿ� êîìïëåêñíîé�
ïåðåðàáîòêè.

Çàäà÷è èññëåäîâàíèÿ çàêëþ÷àþòñÿ� â�
îöåíêå�âîçìîæíîñòåé�êðóïíûõ�æåëåçîðóäíûõ�
ìåñòîðîæäåíèé� Çàïàäíîé� Ñèáèðè� ñ� èñïîëü­
çîâàíèåì� íîâûõ� òåõíîëîãèé� äëÿ� îáåñïå÷åíèÿ�
ïîòðåáíîñòåé� ìåòàëëóðãè÷åñêèõ� ïðåäïðè­
ÿòèé� Óðàëà� è� Êåìåðîâñêîé� îáëàñòè;� îáî­
ñíîâàíèè� íîâîé� êîíöåïöèè� ïåðñïåêòèâíîé�
ìåòàëëóðãè÷åñêîé� áàçû� Âîñòî÷íîé� Ñèáèðè;�
îïðåäåëåíèè�ïåðñïåêòèâíîé�áàçû�ðàçìåùå­
íèÿ� ãîðíî­ìåòàëëóðãè÷åñêîãî� êîìáèíàòà� â�
Èðêóòñêîé�îáëàñòè.

Ñòåïåíü íàó÷íîé ðàçðàáîòàííîñòè òå­
ìû èññëåäîâàíèÿ.�Èìåþùèåñÿ�ïóáëèêàöèè�î�
âîçìîæíîñòè� ðàçâèòèÿ� ÷åðíîé� ìåòàëëóðãèè�
â� Èðêóòñêîé� îáëàñòè� îñíîâûâàþòñÿ� íà� ñîç­
äàíèè�êðóïíîãî�ìåòàëëóðãè÷åñêîãî�êîìáèíà­
òà�(7…8�ìëí�ò�÷óãóíà,�ñòàëè)�ñ�ïðèìåíåíèåì�
äîìåííîãî� ïðîöåññà� ïîëó÷åíèÿ� ÷óãóíà.� Ïðè�
ýòîì�òèòàíîìàãíåòèòîâîå�ñûðü¸�ðàññìàòðè­
âàëîñü� â� êà÷åñòâå� ïåðñïåêòèâíîãî� [6].� Âîç­
ìîæíîñòè� ñîçäàíèÿ�ìåòàëëóðãè÷åñêîãî� ïðî­
èçâîäñòâà�â�ðåãèîíå�ìîùíîñòüþ�10…15�ìëí�ò�
íà�îñíîâå�áåçäîìåííûõ�ïðîöåññîâ�c�èñïîëü­
çîâàíèåì� òèòàíîìàãíåòèòîâ� ðàññìîòðåíû� â�
ðàáîòå�À.�Ô.�Íèêîëüñêîãî�è�À.�Ô.�Øóïëåöîâà�
[18].�Àâòîðû�èñõîäÿò�èç�âîçìîæíîñòè�èñïîëü­
çîâàíèÿ� òèòàíîìàãíåòèòîâûõ� ðóä� ×èíåéñêî­
ãî� � (Çàáàéêàëüñêèé� êðàé),� Ìàëî­Òàãóëüñêîãî�
ìåñòîðîæäåíèé� è� ïðèìåíåíèÿ� â� êà÷åñòâå�
âîññòàíîâèòåëüíîãî� òîïëèâà� óãëÿ� Èðêóòñêî­
ãî� áàññåéíà� è� ïðèðîäíîãî� ãàçà� (äëÿ� ïëàâêè�
ðóäû)� ìåñòîðîæäåíèé� Çàáàéêàëüñêîãî� êðàÿ�
è�Èðêóòñêîé�îáëàñòè.�Ðàçìåùåíèå�ìåòàëëóð­
ãè÷åñêèõ� êîìïëåêñîâ� àâòîðû� ïðèâÿçûâàþò�
ê� ìåñòàì� ïðîõîæäåíèÿ� ìàãèñòðàëüíîãî� ãà­
çîïðîâîäà.� Ëîãèñòè÷åñêàÿ� ìîäåëü� ïðè� ýòîì�
ôîðìèðóåòñÿ�íà�ïðèíöèïàõ�íåêîåãî�ìàÿòíè­
êà:� ðóäà� â� îáìåí� íà� ñðåäñòâà� ïðîèçâîäñòâà�
(ìåòàëëîèçäåëèÿ).� Îáùèå� âîïðîñû� îöåíêè�
ïåðñïåêòèâ� ðàçâèòèÿ� ÷åðíîé� ìåòàëëóðãèè� â�
Ñèáèðè� ðàíåå� àâòîðàìè� ðàññìîòðåíû�.� Îä­
íàêî� ãèïîòåçà� î� ïîñòðîåíèè� ðåãèîíàëüíîãî�
óãëå­ìåòàëëóðãè÷åñêîãî� êîìïëåêñà� â� ðàì­
êàõ�îáùåé�òåîðèè�ýíåðãî­ïðîèçâîäñòâåííûõ�
öèêëîâ�(Í.�Í.�Êîëîñîâñêèé�è�äð.)�è�åå�ïðèëî­
æåíèé� [24]� íà� îñíîâå� ñîâðåìåííûõ� áåçäî­
ìåííûõ� òåõíîëîãèé� íå� ðàññìàòðèâàëàñü.� Äî�
íàñòîÿùåãî� âðåìåíè� íå� ðàññìàòðèâàëèñü� è�
âîïðîñû� ñîçäàíèÿ� â� ðàéîíå� ã.� Òóëóí� ìåòàë­
ëóðãè÷åñêîãî�êîìáèíàòà�íà�áàçå�èìåþùèõñÿ�
ðåñóðñîâ� óãëåé� è� æåëåçíûõ� ðóä� áëèæàéøèõ�
ìåñòîðîæäåíèé,� ðàñïîëîæåííûõ� â� Âîñòî÷­
íîì�Ñàÿíå.�

Ìåòîäèêà è ìåòîäû èññëåäîâàíèÿ.� Ìå­
òîäèêà�èññëåäîâàíèÿ�ñòðîèòñÿ�íà�ñèñòåìíîì�
ïðåäñòàâëåíèè� ãîðíî­ìåòàëëóðãè÷åñêîãî�
êîìïëåêñà,� ñîçäàâàåìîãî� íà� òåððèòîðèàëü­
íîì� ñî÷åòàíèè� ñûðüÿ� è� òîïëèâà� â� ñîîòâåò­
ñòâèè� ñ� òåîðèåé� ýíåðãî­ïðîèçâîäñòâåííûõ�
öèêëîâ,� â� êîòîðûõ� ðåàëèçóþòñÿ� ïåðñïåêòèâ­
íûå�(èííîâàöèîííûå)�òåõíîëîãèè.�Ïðè�îïðå­
äåëåíèè� ñòåïåíè� ïðèîðèòåòíîñòè� îñâîåíèÿ�
òèòàíîìàãíåòèòîâûõ� ìåñòîðîæäåíèé� ó÷èòû­
âàåòñÿ�âîçìîæíîñòü�èñïîëüçîâàíèÿ�ïîëó÷àå­
ìûõ�òèòàí­ñîäåðæàùèõ�ïðîäóêòîâ.�
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Ðåçóëüòàòû èññëåäîâàíèÿ è îáëàñòü èõ 
ïðèìåíåíèÿ.� Îñíîâíóþ� ÷àñòü� ðóäû� Çàïàä­
íî­Ñèáèðñêèé�è�Êóçíåöêèé�ìåòàëëóðãè÷åñêèå�
êîìáèíàòû� ïîëó÷àþò� èç� äðóãèõ� ðåñóðñíûõ�
ðåãèîíîâ:�ÊÌÀ,�Õàêàñèè,�þãà�Êðàñíîÿðñêîãî�
êðàÿ.� Òàêàÿ� æå� ñëîæíàÿ� ñèòóàöèÿ� èìååò� ìå­
ñòî�è�íà�ïðåäïðèÿòèÿõ�þæíîãî�Óðàëà.�

Ðàäèêàëüíîå� ðåøåíèå� ñîñòîèò� â� îñâî­
åíèè� Áàê÷àðñêîãî� ïðîÿâëåíèÿ� îîëèòîâûõ�
áóðûõ� æåëåçíÿêîâ� (ñåâåð� Òîìñêîé� îáëàñòè),�
îáùèå� ðåñóðñû� êîòîðîãî� ñîñòàâëÿþò� îêîëî�
200�ìëðä�ò�[8.�Ñ.�63].�Íàèáîëåå�ïðîäóêòèâíàÿ�
÷àñòü� ïðîÿâëåíèÿ� ðàñïîëîæåíà� â� 150� êì� îò�
ã.� Òîìñê.� Êîýôôèöèåíò� âñêðûøè� ñîñòàâëÿåò�
3,54�ì3/ò�[8.�Ñ.�64].��Îäíîé�èç�ïðîáëåì�îñâî­
åíèÿ� Áàê÷àðñêîãî� ìåñòîðîæäåíèÿ� ÿâëÿåòñÿ�
îáîãàùåíèå�è�ìåòàëëóðãè÷åñêàÿ�ïåðåðàáîò­
êà.�Ðóäû�ôîñôîðèñòûå.�Äëÿ�ïåðåðàáîòêè�òà­
êèõ� ðóä,� íà� íàø� âçãëÿä,� ýôôåêòèâíûì� ÿâëÿ­
åòñÿ� ïðèìåíåíèå� îäíîñòàäèéíîãî� ïðîöåññà�
æèäêîôàçíîãî� âîññòàíîâëåíèÿ,� â� òîì� ÷èñëå�
âàðèàöèè�äóïëåêñ­ïðîöåññà�«Ðîìåëò»�[16].�Â�
«Ñòðàòåãèè�òðàíñïîðòíîãî�ðàçâèòèÿ�äî�2030�
ãîäà»� ïðåäóñìîòðåíî� ñòðîèòåëüñòâî� æåëåç­
íîé�äîðîãè�ê�Áàê÷àðñêîìó�ìåñòîðîæäåíèþ.�

Â� ñâÿçè� ñ� íàìå÷àåìûì� ñòðîèòåëüñòâîì�
Ñåâåðî­Ñèáèðñêîé� æåëåçíîäîðîæíîé� ìà­
ãèñòðàëè,� òàêæå� âêëþ÷åííîé� â� «Ñòðàòåãèþ�
òðàíñïîðòíîãî� ðàçâèòèÿ»� â� ðàìêàõ� îáùå­
ãî� ïðîåêòà� ðàçâèòèÿ� Íèæíåãî� Ïðèàíãàðüÿ�
Êðàñíîÿðñêîãî� êðàÿ� [19],� ñîçäàþòñÿ� áëà­
ãîïðèÿòíûå� òðàíñïîðòíûå� ïðåäïîñûëêè�
äëÿ� îñâîåíèÿ� ìåñòîðîæäåíèé� ãåìàòèòîâûõ�
ðóä� Àíãàðî­Ïèòñêîé� ãðóïïû� (Êðàñíîÿðñêèé�
êðàé)� ñ� ðàçâåäåííûìè� çàïàñàìè� ïîðÿäêà�
1,4�ìëðä�ò.�Ïî�ìíåíèþ�Ã.�Áîÿðêî,�äëÿ�ïðåîäî­
ëåíèÿ� âîäíûõ� ïðåãðàä� (ð.� Åíèñåé� èëè� ð.� Àí­
ãàðà)� ñëåäóåò� èñïîëüçîâàòü� ïóëüïîïðîâîäû�
[4].� Ðóäû� ãåìàòèòîâûå,� òðóäíîîáîãàòèìûå,�
òðåáóåòñÿ�îáæèã­ìàãíèòíîå�îáîãàùåíèå�[11.�
Ñ.� 136].� Èìååòñÿ� âîçìîæíîñòü� ýôôåêòèâ­
íîé�ïåðåðàáîòêè�ãåìàòèòîâûì� äóïëåêñ­ïðî­
öåññîì� «Ðîìåëò».� Îñëîæíÿþùèì� ôàêòîðîì�
îñòàåòñÿ�òî,�÷òî�ëèøü�1/3�çàïàñîâ�ìîæåò�áûòü�
èçâëå÷åíà�êàðüåðíûì�ñïîñîáîì.�

Îäíàêî� èçâåñòåí� âàðèàíò� îòðàáîòêè�
ìåñòîðîæäåíèé� ïîäçåìíûì� ñïîñîáîì� ñ� èñ­
ïîëüçîâàíèåì� äëÿ� âñêðûòèÿ� íà� íà÷àëüíîì�
ýòàïå� øòîëåí,� çàòåì� –� íåãëóáîêèõ� ñëåïûõ�
ñòâîëîâ�(È.�Í.�Ýïîâ),�÷òî� â�ñî÷åòàíèè�ñ�äðó­
ãèìè� ïðåèìóùåñòâàìè� ïîäçåìíîãî� ìåòîäà�
ïîçâîëÿåò� îáåñïå÷èòü� êàïèòàëüíûå� çàòðà­
òû� íèæå,� ÷åì� ïðè� îòêðûòîé� ðàçðàáîòêå� [23.�
Ñ.�59].�Âîçìîæíû�è�êîìáèíèðîâàííûå�ñõåìû.�

Ã.� Ã.� Ïèðîãîâ� [18]� ïðåäëàãàåò� äëÿ� îòðàáîòêè�
ãëóáîêîçàëåãàþùèõ� ðóäíûõ� òåë� íà� ãëóáèíå�
ñâûøå� 1500� ì� ïðèìåíÿòü� çàêëàäêó� âûðàáî­
òàííûõ� ïðîñòðàíñòâ� ïîäãîòîâëåííûìè� õâî­
ñòàìè�îáîãàùåíèÿ�â�âèäå�ïàñòû�è�ðàçìåùàòü�
âíóòðè�ïîäçåìíîãî�ïðîñòðàíñòâà�òåõíîëîãè­
÷åñêóþ�÷àñòü�îáîãàòèòåëüíûõ�ôàáðèê.�

È.� Â.� Ñîêîëîâ� ñ� ñîàâòîðàìè� òàêæå� óêà­
çûâàþò,� ÷òî� ïðèìåíåíèå� ïîäçåìíûõ� îáîãà­
òèòåëüíûõ�êîìïëåêñîâ�ñ�èñïîëüçîâàíèåì�ñà­
ìîõîäíîé�òåõíèêè�â�ñî÷åòàíèè�ñ�âîñõîäÿùåé�
êàìåðíîé� âûåìêîé,� ñóõîé� çàêëàäêîé� íèæíèõ�
ýòàæåé�è�íèñõîäÿùåé�âûåìêîé�ñèñòåìàìè�ñ�
îáðóøåíèåì� âåðõíèõ� ýòàæåé� â� îäíîì� øàãå�
îñâîåíèÿ�ìåñòîðîæäåíèÿ�ïîçâîëÿåò�ñíèçèòü�
îáùèå�çàòðàòû,�âêëþ÷àÿ�ðàñõîäû�íà�ñêëàäè­
ðîâàíèå�îòõîäîâ�îáîãàùåíèÿ�[21].��

Ñóùåñòâåííî� ñîêðàòèòü� èíâåñòèöèîí­
íûå� è� òåêóùèå� çàòðàòû� ïî� òðàíñïîðòèðîâêå�
èç�ìåñò�äîáû÷è�èçìåëü÷åííîé�ðóäû,�êîíöåí­
òðàòîâ,�óãëåñìåñåé�â�âîäíîé�ñðåäå�âîçìîæíî�
ñ�ïðèìåíåíèåì�òðóáîïðîâîäíîãî�òðàíñïîðòà�
(ïóëüïîïðîâîäîâ).� Ñàìûé� ñåâåðíûé� ïóëüïî­
ïðîâîä� â� ñòðàíå� «Òàëíàõ­Íîðèëüñê»� èìååò�
äëèíó�24�êì;�ïî�íåìó�äîñòàâëÿåòñÿ�ìåäíî­íè­
êåëåâûé� êîíöåíòðàò.� Âíóòðåííÿÿ� ïîâåðõ­
íîñòü� òðóáîïðîâîäà� îñòåêëîâàííàÿ.� Ñàìûé�
ïðîòÿæåííûé� ïóëüïîïðîâîä� â� ñòðàíå� èìåë�
äëèíó� 262� êì,� ïî� êîòîðîìó� � 3� ìëí� ì3� âîäî­
óãîëüíîé� ñìåñè� â� ãîä� (ïî� ïðîåêòó)� äîñòàâ­
ëÿëîñü�èç�øàõòû�Èíñêàÿ�(ã.�Áåëîâî)�äî�Íîâî­
ñèáèðñêîé� ÒÝÖ­5.� Âåäóòñÿ� èññëåäîâàíèÿ� ïî�
èñïîëüçîâàíèþ� ïóëüïîïðîâîäîì� ñ� âíóòðåí­
íèì� ïîëèóðåòàíîâûì� ïîêðûòèåì� íà� Êà÷êà­
íàðñêîì��ÃÎÊå�äëÿ�ïîäà÷è�õâîñòîâ�îáîãàùå­
íèÿ�â�õâîñòîõðàíèëèùå�[1].

Óñòü­Èëèìñêèé ìåòàëëóðãè÷åñêèé çà­
âîä.� Âûñêàçàííûå� ñîîáðàæåíèÿ� ïîçâî­
ëÿþò� ðàññìîòðåòü� â� êà÷åñòâå� ïðèîðèòåò­
íûõ� ê� îñâîåíèþ� ðåñóðñû� Àíãàðî­Êàòñêîé�
ãðóïïû� ìåñòîðîæäåíèé� (Íåðþíäèíñêîå,�
Êàïàåâñêîå,� Ïîëèâñêîå)� ñ� ñóììàðíûìè�
áàëàíñîâûìè�çàïàñàìè�1,13�ìëðä�ò,� ïðîãíî­
çíûìè�–�1,8�ìëðä�ò.�Ìàãíåòèòîâûå�ðóäû�ëåã­
êîîáîãàòèìû.�Îñîáåííîñòüþ�ìåñòîðîæäåíèé�
ÿâëÿåòñÿ� ïîêðûòèå� ðóäíîãî� òåëà� «øàïêîé»�
ìîùíîñòüþ�300…500�ì.�Íàèáîëåå�êðóïíûì�è�
ïåðñïåêòèâíûì�ê�îñâîåíèþ�ÿâëÿåòñÿ�Íåðþí­
äèíñêîå� ìåñòîðîæäåíèå,� çàïàñû� êîòîðîãî�
ñîñòàâëÿþò�609�ìëí�ò,�áîëüøàÿ�÷àñòü�êîòîðûõ�
ïðèãîäíà� äëÿ� îòêðûòîé� ðàçðàáîòêè.� Îáùèå�
çàïàñû�äî�ãëóáèíû�1200…1450�ì�îöåíèâàþò­
ñÿ�â�1200…1500�ìëí�ò.�Ñðåäíåå�ñîäåðæàíèå�
Fe

îáù�
–� 28…33� %.� Ìåñòîðîæäåíèå� óäàëåíî�



Earth sciences                                                                        Bulletin of ZabGU. 2022. Vol. 28. No. 2

23

îò� ã.� Óñòü­Èëèìñê� íà� 100� êì.� Ïðåäëàãàåòñÿ�
òðàíñïîðòèðîâàòü� ïîëó÷åííûé� æåëåçîðóä­
íûé� êîíöåíòðàò� äî� ìåòàëëóðãè÷åñêîãî�çàâî­
äà�ñ�ïðèìåíåíèåì�ïóëüïîïðîâîäîâ.�

Äëÿ� ïðîèçâîäñòâà� 2…3� ìëí� ò� /� ãîä� æå­
ëåçà� (÷óãóíà,� ñòàëè)� âîçìîæíî� ñîçäàíèå� â�
Óñòü­Èëèìñêå� ìåòàëëóðãè÷åñêîãî� çàâîäà� íà�
îñíîâå�êà÷åñòâåííûõ,�ñ�ïîçèöèè�ñîäåðæàíèÿ�
çîëû�è�åå�ñîñòàâà�(íàëè÷èå�ùåëî÷íûõ�ìåòàë­
ëîâ�êàê�øèõòóþùèõ�ìàòåðèàëîâ),�áóðûõ�óãëåé�
ìåñòîðîæäåíèé� âîñòî÷íîãî� êðûëà� Êàí­
ñêî­À÷èíñêîãî�áóðîóãîëüíîãî�áàññåéíà�ñ�ïî­
ëó÷åíèåì� èç� íèõ� ïîëóêîêñà� ìàðêè� «Òåðìîó­
ãîëü»�[12].�Áëèæàéøèì�ê�Èðêóòñêîé�îáëàñòè�è�
îäíèì�èç�êðóïíåéøèõ�ìåñòîðîæäåíèé�áóðîãî�
óãëÿ� Êàíñêî­À÷èíñêîãî� áàññåéíà� ÿâëÿåòñÿ�
Àáàíñêîå�ñ�áàëàíñîâûìè�çàïàñàìè�16,8�ìëðä�ò.�
Óãëè�ñîäåðæàò�0,36�%�ñåðû;�çîëüíîñòü�–�12�%,�
îáùàÿ�âëàãà�–�34,8�%;�íèçøàÿ�òåïëîòà�ñãîðà­
íèÿ�–�3437�êêàë/êã.��ÒÝÑ�Áðàòñêî­Óñòü­Èëèì­
ñêîãî� ÒÏÊ� ðàáîòàþò� íà� óãëå� Èðøà­Áîðîäèí­
ñêîãî�ðàçðåçà.��

Ðàçâèòèå� ìåòàëëóðãè÷åñêîãî� ïðîèçâîä­
ñòâà� â� Èðêóòñêîé� îáëàñòè� ïðåäïî÷òèòåëüíî�
ñîçäàâàòü�íà�ñîâðåìåííûõ�áåçäîìåííûõ�òåõ­
íîëîãèÿõ.�

Ïî� óòâåðæäåíèþ� ðàçðàáîò÷èêîâ� ñîâðå­
ìåííûõ� òåõíîëîãèé� æèäêîôàçíîãî� âîññòà­
íîâëåíèÿ� æåëåçà� òèïà� «Ðîìåëò»,� òåõíîëî­
ãèè� òâåðäîôàçíîãî� âîññòàíîâëåíèÿ� æåëåçà�
(Midrex,�HYL,�SL/RN�è�äð.)�è�ïðåèìóùåñòâåííî�
òâåðäîôàçíîãî�âîññòàíîâëåíèÿ�(Corex,�Finex�
è�äð.)�ïî�ýêîíîìè÷åñêèì�ïðè÷èíàì�íå�ñìîãóò�
ñòàòü� ìàññîâîé�òåõíîëîãèåé� ïîëó÷åíèÿ� ïåð­
âè÷íîãî� æåëåçà� èç� ðóä� [22].� Îñíîâíûì� ïðå­
èìóùåñòâîì� òåõíîëîãèé� æèäêîôàçíîãî� âîñ­
ñòàíîâëåíèÿ�æåëåçà,�íà�íàø�âçãëÿä,�ñëåäóåò�
ïðèçíàòü� âûñîêóþ� ýíåðãî­ýôôåêòèâíîñòü,�
ïîñêîëüêó� îòõîäÿùèå� ïàð� è� ãàçû� èñïîëüçó­
þòñÿ�äëÿ�âûðàáîòêè�ýëåêòðîýíåðãèè,�÷åì�äî­
ñòèãàåòñÿ�ïðèìåðíî�90�%­é�ÊÏÄ�ïî�òîïëèâó.�
Ïî� ñóòè,� òåõíîëîãèÿ� ÿâëÿåòñÿ� ýíåðãîìåòàë­
ëóðãè÷åñêîé.� Òåõíîëîãèÿ� «Ðîìåëò»� ðàçðàáî­
òàíà� â� ÌÈÑèÑ.� Óñòàíîâêè� «Ðîìåëò»� íå� òðå­
áóþò� îêóñêîâàííîãî� æåëåçîðóäíîãî� ñûðüÿ,�
êîêñà� è� ïðèðîäíîãî� ãàçà� (ïðè� íåîáõîäèìî­
ñòè).� Â� êà÷åñòâå� òîïëèâà� è� âîññòàíîâèòåëÿ�
èñïîëüçóåòñÿ�ïûëåóãîëüíîå�òîïëèâî,�âäóâàå­
ìîå�âìåñòå�ñ�ðóäîé.�Áàðáîòàæíûå�ïðîöåññû�
ïðîèñõîäÿò�ñ�ïðèìåíåíèåì�êèñëîðîäà,�ïîëó­
÷àåìîãî� ñ� èñïîëüçîâàíèåì� ýëåêòðîýíåðãèè�
ñîáñòâåííîé�âûðàáîòêè�ëèáî�ñî�ñòîðîíû.���Â�
êà÷åñòâå�ïîïóòíîãî�ïðîäóêòà�ìîæíî�ïîëó÷àòü�
øëàêîâûé� êëèíêåð� äëÿ� ïðîèçâîäñòâà� ñóïåð­

öåìåíòà�–�ùåëî÷íîãî�âÿæóùåãî�[22].�Ðàñ÷åò­
íàÿ�ìîùíîñòü�áàðáîòàæíûõ�ïå÷åé�ñîñòàâëÿ­
åò�200…250�òûñ�ò�/�ãîä�÷óãóíà.

Âàðèàíòîì� æèäêîôàçíîé� áàðáîòàæíîé�
òåõíîëîãèè� ÿâëÿåòñÿ� ïðîöåññ,� ðàçðàáîòàí­
íûé� â� � ïðîìûøëåííîé� êîìïàíèè� «Òåõíîëî­
ãèÿ� ìåòàëëîâ»� (ã.� ×åëÿáèíñê)� ïîä� íàçâàíèåì�
«ÌÀÃÌÀ».� Ïî� óòâåðæäåíèÿì� ðàçðàáîò÷èêîâ,�
òåõíèêî­ýêîíîìè÷åñêèå� ïîêàçàòåëè� ïðîöåñ­
ñà� ïðåâîñõîäÿò� ïàðàìåòðû� «Ðîìåëò»� è� Hi­
smelt� (Àâñòðàëèÿ)� [10;� 19].� Â� ýòèõ� àãðåãàòàõ�
âîçìîæíà�îäíîñòàäèéíàÿ�ïåðåðàáîòêà�òèòà­
íîìàãíåòèòîâûõ� ðóä� ñ� ïîëó÷åíèåì� âàíàäèé­
ñîäåðæàùåãî� ÷óãóíà� è� òèòàíèñòîãî� øëàêà.���
Âàæíûì� äîñòîèíñòâîì� àãðåãàòà� ÌÀÃÌÀ� ÿâ­
ëÿåòñÿ�âîçìîæíîñòü�ïåðåðàáàòûâàòü�â�ñòàëü�
ïîëó÷åííîå�æåëåçî�ïðÿìîãî�âîññòàíîâëåíèÿ�
ïðè�òåìïåðàòóðå�â�øèõòå�íèæå�òåìïåðàòóðû�
ïëàâëåíèÿ� æåëåçà,� ÷òî� ïîçâîëÿåò� îáîéòèñü�
áåç�ñâåðõìîùíûõ�äóãîâûõ�ýëåêòðîïå÷åé.��

Òóëóíñêèé ìåòàëëóðãè÷åñêèé êîìáèíàò.�
Ïðåäëàãàåìûé� êîìáèíàò� îòëè÷àåòñÿ� ñî÷å­
òàíèåì�ìîùíîé�òîïëèâíîé�(óãîëüíîé)�è�ðàç­
íîîáðàçíîé� æåëåçîðóäíîé� áàçàìè,� ñïîñîá­
íûìè� îáåñïå÷èòü� åæåãîäíîå� ïðîèçâîäñòâî�
10…15�ìëí�ò/�ãîä�è�áîëåå�æåëåçà.�

Â� êà÷åñòâå� ïåðñïåêòèâíîãî� èñòî÷íè­
êà� áóðîãî� óãëÿ� äëÿ� ïîëó÷åíèÿ� â� óñòàíîâêàõ�
êèïÿùåãî� ñëîÿ� ïîëóêîêñà� ìàðêè� «Òåðìîóãîëü»�
â� Èðêóòñêîé� îáëàñòè� ìîæåò� âûñòóïèòü� Ìó­
ãóíñêîå� áóðîóãîëüíîå� ìåñòîðîæäåíèå� ñ�
áàëàíñîâûìè� çàïàñàìè� 2,1� ìëðä� ò.� Ìåñòî­
ðîæäåíèå� íàõîäèòñÿ� â� 40� êì� þæíåå� ã.� Òóëóí.�
Çîëüíîñòü� ñîñòàâëÿåò� 16,4…18,7� %;� ñîäåð­
æàíèå� ñåðû� –� 1,26…3,03� %;� êàëîðèéíîñòü� –�
4213…4237� êêàë/êã.� Â� êà÷åñòâå� ñûðüÿ� äëÿ�
ìåòàëëóðãè÷åñêîãî� òîïëèâà� ìîæíî� èñïîëü­
çîâàòü� óãëè� Èøèäåéñêîãî� êàìåííîóãîëüíî­
ãî� ìåñòîðîæäåíèÿ,� êîòîðîå� ðàñïîëîæåíî�
â� 90� êì� ê� þãî­çàïàäó� îò� Òóëóíà,� áàëàíñîâûå�
çàïàñû��ñîñòàâëÿþò�849�ìëí�ò.�Óãëè�ìàëîñåð­
íèñòûå�(ñîäåðæàíèå�ñåðû�0,54…�0,57�%),�ñî­
äåðæàíèå�ëåòó÷èõ�âåùåñòâ�áëèçêî�ê�47…48�%.�
Èç�óãëåé�Èøèäåéñêîãî�ìåñòîðîæäåíèÿ�òàêæå�
ìîæåò�áûòü�ïîëó÷åí�ïîëóêîêñ.�

Äîìèíèðóþùèì� ïî� çàïàñàì� âèäîì� æå­
ëåçîðóäíîãî� ñûðüÿ� â� Èðêóòñêîé� îáëàñòè�
ÿâëÿþòñÿ� òèòàíîìàãíåòèòîâûå� ðóäû.� Èëü­
ìåíèò­òèòàíîìàãíåòèòîâûå� ðóäû� ìîãóò� ïîä­
âåðãàòüñÿ�îáîãàùåíèþ�è�ñåëåêöèè�íà�ìàãíå­
òèòîâûé� è� èëüìåíèòîâûé� êîíöåíòðàòû.� Êàê�
ïîêàçàíî�â�ðàáîòå�Ä.�Ý.�Ìàíçîðà�è�Á.�Ñ.�Òëåó­
ãàáóëîâà,�íà�ïðèìåðå�ðóä�Ñîáñòâåííî�Êà÷êà­
íàðñêîãî� ìåñòîðîæäåíèÿ� [14]� öåëåñîîáðàç­
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íî� ïðèìåíÿòü� äâóõñòàäèéíóþ� ïåðåðàáîòêó�
òèòàíàíîìàãíåòèòîâîé� ðóäû� ñ� îòíîñèòåëüíî�
íèçêèì�ñîäåðæàíèåì�æåëåçà.�Íà�ïåðâîé�ñòà­
äèè� èñïîëüçóåòñÿ� ãðàâèòàöèîííîå� îáîãàùå­
íèå�ñ�ïîëó÷åíèåì�êîëëåêòèâíîãî�êîíöåíòðà­
òà.�Íà�âòîðîé�ñòàäèè�îñóùåñòâëÿåòñÿ�ìîêðàÿ�
ìàãíèòíàÿ� ñåïàðàöèÿ� ñ� ïîëó÷åíèåì� èíäèâè­
äóàëüíûõ� ìàãíåòèòîâîãî� è� èëüìåíèòîâîãî�
êîíöåíòðàòîâ.� Ïîëó÷åííûé� ïîñëå� ñåëåêòèâ­
íîãî� ðàçäåëåíèÿ� èëüìåíèòîâûé� êîíöåíòðàò�
íàïðàâëÿåòñÿ�íà�ïðîèçâîäñòâî�ôåððîòèòàíà�
äëÿ� ïîëó÷åíèÿ� òèòàíîâîé� ãóáêè� èëè� âûäåëå­
íèÿ�äèîêñèäà�òèòàíà.�

Èìåþòñÿ� òåõíè÷åñêèå� ðåøåíèÿ� îäíî­
ýòàïíîãî� âîññòàíîâëåíèÿ� òèòàíà� âûñîêîé�
÷èñòîòû,� ïîçâîëÿþùèå� ñîêðàòèòü� ðàñõîäû�
ýíåðãèè� â� 8…15� ðàç� ïî� ñðàâíåíèþ� ñ� ïðèìå­
íÿåìûìè� ìíîãîîïåðàöèîííûìè� ïðîöåññà­
ìè� [17].� Ó÷èòûâàÿ� èìåþùèåñÿ� ïðåäïîñûëêè�
ñîêðàùåíèÿ� çàòðàò� íà� ïðîèçâîäñòâî� ìåòàë­
ëè÷åñêîãî� òèòàíà,� ñëåäóåò� ïðîãíîçèðîâàòü�
ñóùåñòâåííûé� ðîñò� ïîòðåáëåíèÿ� òèòàíà,�
ñïëàâû� êîòîðîãî� ñïîñîáíû� çàìåñòèòü� îêîëî�
10�%�ïðîèçâîäèìîé�ëåãèðîâàííîé�ñòàëè.

Ãîâîðÿ�î�ïåðåðàáîòêå�òèòàíîìàãíåòèòî­
âûõ�ðóä,�îòìåòèì�çíà÷åíèå�âàíàäèÿ�êàê�âàæ­
íåéøåãî� ëåãèðóþùåãî� ìåòàëëà.� Íà� òèòàíî­
ìàãíåòèòîâûå�ðóäû�ïðèõîäèòñÿ�90�%�çàïàñîâ�
âàíàäèÿ�â�íàøåé�ñòðàíå.�Ñîâðåìåííûå�öåíû�
íà�ìèðîâîì�ðûíêå�íà�âàíàäèé�âûøå,�÷åì�äà­
æå�íà�íèîáèé.�Â�ðÿäå�ñëó÷àåâ�âàíàäèé�ÿâëÿ­
åòñÿ� çàìåíèòåëåì�òàêèõ� ëåãèðóþùèõ� ìåòàë­
ëîâ�êàê�íèîáèé,�íèêåëü.��

Îñíîâíîé� ìåòàëëóðãè÷åñêèé� öåíòð� Èð­
êóòñêîé� îáëàñòè� ïðåäëàãàåòñÿ� ðàçìåñòèòü� â�
ã.��Òóëóí�ïî�ñëåäóþùèì�îñíîâàíèÿì:

1)� âîêðóã� Òóëóíà� ñîñðåäîòî÷åíû� êðóï­
íåéøèå� óãîëüíûå� ìåñòîðîæäåíèÿ� Èðêóòñêî­
ãî�áàññåéíà;

2)� îêîëî� Òóëóíà,� â� ñåâåðíîé,� öåíòðàëü­
íîé�è�þæíîé�÷àñòÿõ�ãîð�è�ïðåäãîðèé�Âîñòî÷­
íûõ�Ñàÿí,�ñîñðåäîòî÷åíû�êðóïíåéøèå�æåëå­
çîðóäíûå�ìåñòîðîæäåíèÿ;

3)�èìååòñÿ�äîñòóï�ê�Òðàíññèáèðñêîé�ìà­
ãèñòðàëè�è�ýëåêòðè÷åñêèì�ñåòÿì�«Èðêóòñê­
ýíåðãî».

Â� ñâÿçè� ñ� ïîäãîòîâêîé� ê� îñâîåíèþ� Çà­
øèõèíñêîãî� ìåñòîðîæäåíèÿ� ðåäêîçåìåëü­
íûõ� ðóä� (íèîáèé,� òàíòàë),� âêëþ÷àÿ� ñòðîè­
òåëüñòâî� ê� íåìó� àâòîäîðîãè,� îáëåã÷àþòñÿ�
óñëîâèÿ�äëÿ�äàëüíåéøåãî�èçó÷åíèÿ�è�ïîñëå­
äóþùåãî� îñâîåíèÿ� ðåñóðñîâ� òèòàíîìàãíå­
òèòîâ:�ìàññèâà�Õààêòûã­Îé�è�Âåðõíå­Èéñêî­
ãî�ìåñòîðîæäåíèÿ.

Âåðõíå­Èéñêîå ìåñòîðîæäåíèå� ðàñïî­
ëîæåíî�â�165�êì�îò�ã.� Òóëóí,�â� îòðîãàõ�Îêèí­
ñêîãî� õðåáòà� Âîñòî÷íûõ� Ñàÿí,� â� 40…50� êì�
îò� Çàøèõèíñêîãî� ìåñòîðîæäåíèÿ.� Íèæíÿÿ�
êðîìêà� îðóäåíåíèÿ� íàõîäèòñÿ� íà� ãëóáèíå�
300…400�ì.�Ðóäû�ñîñòîÿò�èç�òèòàíîìàãíåòè­
òà�(20…30�%),�èëüìåíèòà�(3…12�%),�ìàãíåòè­
òà�(30…50�%).��Çàïàñû�ðóä�äî�ãëóáèíû�300�ì�
îöåíèâàþòñÿ�â�900…1000�ìëí�ò,�â�òîì�÷èñëå�
ñ�ñîäåðæàíèåì�Fe

îáù�
ñâûøå�30�%�â�300�ìëí�ò�

[11.�Ñ.�82].
Ìåñòîðîæäåíèå Õààêòûã­Îé íàõîäèòñÿ�

â� 20� êì� âîñòî÷íåå� Âåðõíå­Èéñêîãî� ìåñòî­
ðîæäåíèÿ,� â� âåðõîâüè� îäíîèìåííîé� ðåêè�
(ïðàâûé� ïðèòîê� ð.� Èÿ).� Ïðîãíîçíûå� çàïàñû�
äî�ãëóáèíû�100�ì�îöåíèâàþòñÿ�â�1000�ìëí�ò�ñ�
ñîäåðæàíèåì�Fe

ðàñòâ
�15…34�%;�TiO

2
�–�4…9�%;�

V
2
Î

5
� –� 0,1…0,3� %.� Íèæíÿÿ� êðîìêà� çàëå­

ãàíèÿ� ðóä� ïðîñëåæèâàåòñÿ� äî� 300...400� ì�
[11.� Ñ.� 81–82].� Â�ðàáîòå� [3.� Ñ.� 29]� � óêàçûâà­
åòñÿ�íà�òîò� æå�ðàçìåð� çàïàñîâ� ïðè�ñðåäíåì�
ñîäåðæàíèè�27,2�%�æåëåçà�â�ðóäå.�Èçâëåêàå­
ìîñòü�â�55�%­íûé�êîíöåíòðàò�73�%.�Â�ïóáëè­
êàöèÿõ� ïîñëåäíåãî� âðåìåíè� ïî� ðåçóëüòàòàì�
èññëåäîâàíèé� Ãåîëîãè÷åñêîãî� èíñòèòóòà� ÑÎ�
ÐÀÍ� [13.� Ñ.� 228]� óêàçûâàåòñÿ� ïðîãíîçíûé�
ðàçìåð�ðåñóðñîâ�ðóäû�â�ìàññèâå�Õààêòûã­Îé�
5940� ìëí� ò,� ÷òî� � ïîçâîëÿåò� îïðåäåëèòü� ýòîò�
ìàññèâ� â� êà÷åñòâå� íàèáîëåå� ïåðñïåêòèâíî­
ãî� ê� îñâîåíèþ� äëÿ� ñîçäàíèÿ� êðóïíîãî� ìå­
òàëëóðãè÷åñêîãî� êîìáèíàòà.� Ñîäåðæàíèå�
æåëåçà� îïðåäåëåíî� â� 21,2…34,5� %� (ñðåä­
íåå�–�29,5�%),�TiO

2
�–�5…9�%�(ñðåäíåå�–�7�%);�

V2O5� � –� 0,2…0,25.� Â�ýòîì� ñëó÷àå�ïðîãíîçíûå�
ðåñóðñû� èçâëåêàåìîãî� æåëåçà� ìîãóò� áûòü�
îöåíåíû�â�1257�ìëí�ò.

Ïðåäëàãàåòñÿ�â�ìåñòå�äîáû÷è�ðóäû�îñó­
ùåñòâëÿòü�òîëüêî�îáîãàùåíèå�ñ�ïîëó÷åíèåì�
êîëëåêòèâíîãî�êîíöåíòðàòà� ãðàâèòàöèîííûì�
ìåòîäîì.�Êîíöåíòðàò�îòïðàâëÿòü�ïî�ïóëüïî­
ïðîâîäó�â�ðàéîí�Òóëóíà.�Äëèíà�ïóëüïîïðîâî­
äà�ñîñòàâèò�îêîëî�180�êì,�åå�ìîæíî�ñîêðàòèòü�
ïðèìåðíî�äî�130�êì,�ðàçìåñòèâ�ïðåäïðèÿòèå�
ïî� ðàçäåëåíèþ� êîíöåíòðàòà� íà� ìàãíåòèòî­
âóþ� è� èëüìåíèòîâóþ� ôðàêöèè� â� ðàéîíå� äå­
ðåâíè� Âåðõíèé� Áóðáóê� Òóëóíñêîãî� ðàéîíà.�
Çäåñü� «Äîëãîñðî÷íîé� ïðîãðàììîé� ðàçâèòèÿ�
óãîëüíîé� ïðîìûøëåííîñòè� Ðîññèè� íà� ïåðè­
îä�äî�2030�ãîäà»�(óòâåðæäåíà�ðàñïîðÿæåíè­
åì� Ïðàâèòåëüñòâà� ÐÔ� îò� 24.01.12� ¹� 14­ð)�
ïðåäóñìîòðåíî� ñòðîèòåëüñòâî� óãîëüíîé� òå­
ïëîýëåêòðîñòàíöèè� ìîùíîñòüþ� 2000� ÌÂò�
íà�áàçå�óãëåé�Èøèäåéñêîãî�ìåñòîðîæäåíèÿ.�
Ïîñêîëüêó�óãëè�Èøèäåéñêîãî�ìåñòîðîæäåíèÿ�



Earth sciences                                                                        Bulletin of ZabGU. 2022. Vol. 28. No. 2

25

ïðèãîäíû�äëÿ�ïîëó÷åíèÿ�ïîëóêîêñà,�öåëåñî­
îáðàçíî��â�ðàéîíå�ðàçìåùåíèÿ�ÃÐÝÑ�ñîçäàòü�
è�ïðîèçâîäñòâî�ýòîãî�ïðîäóêòà,�à�çíà÷èò�è�â�
öåëîì� –� âñåãî� ìåòàëëóðãè÷åñêîãî� êîìáèíà­
òà,� êîòîðûé� ÿâèòñÿ� ïîòðåáèòåëåì� òåïëîâîé�
è� ýëåêòðè÷åñêîé� ýíåðãèè� íàìå÷àåìîé� ÒÝÑ�
áîëüøîé�ìîùíîñòè.��

Ïðèðàùåíèå� ðóäíîé� áàçû� ðàññìàòðè­
âàåìîãî� ìåòàëëóðãè÷åñêîãî� êîìïëåêñà� âîç­
ìîæíî� çà� ñ÷åò� ðåñóðñîâ� Òàåæíî­Åðìèíñêîé�
è� Îíîòñêîé� ãðóïï� ìåñòîðîæäåíèé� òðóäíî­
îáîãàòèìûõ�æåëåçèñòûõ�êâàðöèòîâ�ñ�îáùèìè�
çàïàñàìè�500…570�ìëí�ò.�

Ñ� ïåðñïåêòèâàìè� îñâîåíèÿ� Áåëîçèìèí­
ñêîé� ãðóïïû� ðåäêîçåìåëüíûõ� ìåñòîðîæäå­
íèé� ñâÿçàíû� âîçìîæíîñòè� îñâîåíèÿ� Áåëî­
çèìèíñêîãî ïðîÿâëåíèÿ ìàãíåòèòîâûõ ðóä 
(Fe

îáù
� � –� 31–32� %),� ëåãèðîâàííûõ� íèîáèåì�

(Nb�–�0,14�%)�è�òàíòàëîì�(Ta�0,008–0,01�%),�ðå­
ñóðñû�êîòîðûõ�îöåíèâàþòñÿ�â�320�ìëí�ò.�Ïðî­
ÿâëåíèå� íàõîäèòñÿ� íà� ïëîùàäêå� Áåëîçèìèí­
ñêîãî�àïàòèò­ðåäêîçåìåëüíîãî�ìåñòîðîæäåíèÿ�
[2.� Ñ.� 10].� Êîìïëåêñíîå� èñïîëüçîâàíèå� àïà­
òèò­ðåäêîçåìåëüíûõ� ðóä� áåëîçèìèíñêî­
ãî� ðóäíîãî� ðàéîíà� ïîçâîëÿåò� ïîëó÷àòü� äî�
600� òûñ.� ò� àïàòèòîâîãî� êîíöåíòðàòà,� ÷òî� äî­
ñòàòî÷íî� äëÿ� óäîâëåòâîðåíèÿ� ïîòðåáíîñòåé�
ñåëüñêîãî�õîçÿéñòâà�Âîñòî÷íîé�Ñèáèðè.

Ïðîòÿæåííîñòü� ñïðîåêòèðîâàííîé� â�
1964� ã.� Ëåíãèïðîòðàíñ� àâòîäîðîãè� «Òóëóí� –�
Áåëîçèìèíñê»�ñîñòàâëÿåò�136�êì.�Ïðåäëàãà­
åòñÿ� îñóùåñòâëÿòü� òðàíñïîðòèðîâêó� ïîðîäû�
ïî�ïóëüïîïðîâîäó�äî�Òóëóíà�ñ�ïîñëåäóþùèì�
âûäåëåíèåì�êîíöåíòðàòîâ.��

Òàéøåòñêèé ìåòàëëóðãè÷åñêèé êîìáè­
íàò.� Êðóïíîé� ðåñóðñíîé� áàçîé� íàìå÷àåìîãî�
ìåòàëëóðãè÷åñêîãî� êîìïëåêñà� ìîæåò� ñòàòü�
è� Ìàëî­Òàãóëüñêîå ìåñòîðîæäåíèå� òèòàíî­
ìàãíåòèòîâ,� êîòîðîå� � íàõîäèòñÿ� íà� ãðàíèöå�
Òàéøåòñêîãî� è� Íèæíåóäèíñêîãî� ðàéîíà� è�
óäàëåíî� îò� Òàéøåòà� íà� 140,� îò� Íèæíåóäèí­
ñêà� –� íà� 160�êì.� Çàïàñû� –� 420� ìëí� ò� äî� ãëó­
áèíû� 200� � ì;� ïðîãíîçíûå� ðåñóðñû� ïîðÿäêà�
3000� ìëí�ò� äî� ãëóáèíû�200...300�ì.�Ñðåäíåå�
ñîäåðæàíèå� Fe

îáù
� –� 27,5� %;� òèòàíà� –� 5,7� %;�

âàíàäèÿ�–�0,2�%.�Ðóäû�ìåñòîðîæäåíèÿ�â�ïðî­
öåññå� îáîãàùåíèÿ� ðàçäåëÿþòñÿ� íà� èëüìå­
íèòîâûé� è� òèòàíî­ìàãíåòèòîâûé� êîíöåíòðà­
òû.� � Ðåñóðñû� æåëåçà� ìîãóò� áûòü� îöåíåíû� â�
825� ìëí� ò.� Áóðûé� óãîëü� äëÿ� ïîëó÷åíèÿ� ïîëó­
êîêñà� ïðåäëàãàåòñÿ� ïîñòàâëÿòü� ñ� Àáàíñêîãî�
ìåñòîðîæäåíèÿ.

Õèìèêî­ìåòàëëóðãè÷åñêèé êîìáèíàò â 
ã. Óñîëüå­Ñèáèðñêîå. Òðåáóåò� èíòåíñèâíî­

ãî� äîèçó÷åíèÿ� Æèäîéñêîå� ïðîÿâëåíèå� àïà­
òèò­ïåðîâñêèò­èëüìåíèò­ìàãíåòèòîâûõ� ðóä�
ñ� ïðîãíîçíûìè� çàïàñàìè� äî� ãëóáèíû� 300� ì�
â�1��ìëðä�218�ìëí�ò.�Ïðîÿâëåíèå�íàõîäèòñÿ�â�
66�êì�ê�þãî­çàïàäó�îò�ã.�Àíãàðñê.�Ñîäåðæàíèå�
ïîëåçíûõ�êîìïîíåíòîâ,�%:�Fe

o6ù
.�–�11,7;�TiÎ

2
�–�

6,42;�Ð2Î5�–�2,9.�Ïðîãíîçíûå�ðåñóðñû:�Fe
oáù

.�
142,5;� TiÎ

2
� –� 78,2;� P

2
O

5
� –� 35,3� ìëí� ò� [9].� Îä­

íàêî� íà� îñíîâàíèè� äàííûõ� ïðîá� ïî� 36� ñêâà­
æèíàì,�îòíîñÿùèõñÿ�ê�ïèðîêñåíèòàì�Æèäîé­
ñêîãî�ìàññèâà,�êîòîðûå�ñîñòàâëÿþò�95��%�åãî�
ïëîùàäè,�ïðîâåäåííûõ�â�Èíñòèòóòå�ãåîõèìèè�
èì.�À.�Ï.�Âèíîãðàäîâà�ÑÎ�ÐÀÍ�(ã.�Èðêóòñê)�[7],�
àâòîðîì� ïîëó÷åíû� íåñêîëüêî� èíûå� ñðåäíèå�
çíà÷åíèÿ� ïîëåçíûõ� êîìïîíåíòîâ:� Fe

2
O

3
� –�

17,8�%;� �TiO
2
�–�6,15�%;�P

2
O

5
�–�2,02� �%.�Ñðåä­

íåå�ñîäåðæàíèå�V
2
Î

5
�îïðåäåëåíî�0,09�%.�Íà�

îñíîâå�ïðèâåäåííûõ�äàííûõ�ïîëó÷àåì�ñëåäó­
þùèå�îöåíêè�ïðîãíîçíûõ�ðåñóðñîâ:� �Fe

2
O

3
�–�

217�ìëí�ò;�TiO
2�

–�74,9�ìëí�ò;�P
2
O

5
�–�24,6�ìëí�ò,�

V
2
O

5
� –� 1,3� ìëí� ò.� Èç� ðóä� Æèäîéñêîãî� ìàññè­

âà� ìîæíî� âûäåëÿòü� ïåðîâñêèòîâûé� è� òèòà­
íîìàãíåòèòîâûé� (66,5� %� Fe

îáù
;� 3…12� %� TiO

2
;�

0,07�%�V
2
O

5
)�êîíöåíòðàòû�[5].�Ñ÷èòàåòñÿ,�÷òî�

Æèäîéñêèé�ìàññèâ�ÿâëÿåòñÿ�ïðîâèíöèåé�Áå­
ëîçèìèíñêîãî� ðåäêîìåòàëëüíîãî� êàðáîíà­
òèòîâîãî�ìåñòîðîæäåíèÿ�[7.�Ñ.�97].�Â�ñëó÷àå�
âûÿâëåíèÿ�äîïîëíèòåëüíûõ�ðåñóðñîâ�ðåäêî­
çåìåëüíûõ�êàðáîíàòèòîâ�Æèäîéñêèé�ìàññèâ�
îäíîçíà÷íî� ìîæåò� ñòàòü� ïåðâîî÷åðåäíûì�
îáúåêòîì�îñâîåíèÿ.

Âûÿâëåííûå� ðåñóðñû� æåëåçîðóäíîãî�
ñûðüÿ� Âîñòî÷íî­Ñàÿíñêîé� æåëåçîðóäíîé�
ïðîâèíöèè� â� ïðåäåëàõ� Èðêóòñêîé� îáëàñòè�
îöåíèâàþòñÿ�âåëè÷èíîé�3,3�ìëðä�ò�æåëåçà�â�
ðóäàõ.�

Âûâîäû�
1.�Èìåþùèåñÿ�íàó÷íî­òåõíè÷åñêèå�ðàç­

ðàáîòêè� ïîçâîëÿþò� êàðäèíàëüíî� èçìåíèòü�
ïðåäñòàâëåíèÿ�î�ïóòÿõ�ðàçâèòèÿ�ðîññèéñêîé�
÷åðíîé� ìåòàëëóðãèè,� íà÷èíàÿ� îò� ñòàäèè� äî­
áû÷è� êðóïíåéøèõ� â� ìèðå� ìåñòîðîæäåíèé� è�
çàêàí÷èâàÿ� ìåòàëëóðãè÷åñêèì� ïåðåäåëîì�
íîâûõ�âèäîâ�ñûðüÿ.�Ïðåîäîëåíèå�èíåðöèîí­
íîñòè� â� òåõíîëîãè÷åñêîì� ðàçâèòèè� âîçìîæ­
íî,�â�òîì�÷èñëå�ñ�ñîçäàíèåì�ðàçëè÷íîãî�ðîäà�
îïûòíûõ�ïîëèãîíîâ�è�ïðîèçâîäñòâ�ñ�ó÷àñòèåì�
÷àñòíî­ãîñóäàðñòâåííûõ�âåí÷óðíûõ�ôîíäîâ�â�
ñî÷åòàíèè� ñ� ìåðàìè� íàëîãîâîãî� ñòèìóëèðî­
âàíèÿ.��

2.� Äëÿ� ïîñòðîåíèÿ� ìåòàëëóðãè÷åñêîé�
áàçû�â�Âîñòî÷íîé�Ñèáèðè�íà�îñíîâå�òèòàíî­
ìàãíåòèòîâûõ� ìåñòîðîæäåíèé� ïîòðåáóåòñÿ�
ðàçðàáîòêà� è� âíåäðåíèå� íîâûõ� ýíåðãîýô­
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ôåêòèâíûõ� òåõíîëîãèé� ïîëó÷åíèÿ� òèòàíà� êàê�
çàìåíèòåëÿ�÷àñòè�ëåãèðîâàííûõ�ìàðîê�ñòàëè.�

3.� Èðêóòñêàÿ� îáëàñòü� îáëàäàåò� çíà÷è­
òåëüíûìè� ðåñóðñàìè� ðàçíîîáðàçíûõ� âèäîâ�
æåëåçíûõ� ðóä,� ñðåäè� êîòîðûõ� äîìèíèðóþò�
òèòàíîìàãíåòèòû� Âîñòî÷íûõ� Ñàÿí.� Ìîùíîå�
ìåòàëëóðãè÷åñêîå�ïðîèçâîäñòâî�ìîæåò�áûòü�
ñîçäàíî� â� ðàéîíå�ã.�Òóëóí�ñ�èñïîëüçîâàíèåì�

ðåñóðñîâ�óãëåé�Èðêóòñêîãî�áàññåéíà.�Äî�ðå­
øåíèÿ� ïðîáëåìû� ïîëó÷åíèÿ� îòíîñèòåëüíî�
äåøåâîãî� ìåòàëëè÷åñêîãî� òèòàíà� ïðåäïî÷­
òèòåëüíûì� ÿâëÿåòñÿ�îñâîåíèå�ìàãíåòèòîâûõ�
ðóä� Íåðþíäèíñêîãî� ìåñòîðîæäåíèÿ� (Àíãà­
ðî­Êàòñêàÿ�ãðóïïà)�è�Áåëîçèìèíñêîãî�ïðîÿâ­
ëåíèÿ.
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