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Â ñòàòüå îáñóæäàþòñÿ ïðîáëåìû ïðîèçâîäñòâà ñîâðåìåííûõ àâòîìîáèëüíûõ áåíçèíîâ, ñîîòâåòñòâóþùèõ

ìåæäóíàðîäíûì òðåáîâàíèÿì EVRO-3, EVRO-4. Ñîäåðæàíèå àðîìàòè÷åñêèõ óãëåâîäîðîäîâ íå áîëåå 35% è

áåíçîëà íå áîëåå 1%. Ïðîâîäèòñÿ ñðàâíèòåëüíûé àíàëèç êà÷åñòâà çàðóáåæíûõ, îòå÷åñòâåííûõ ìîòîðíûõ òîï-

ëèâ, êîìïîíåíòíûé ñîñòàâ áåíçèíîâîãî ôîíäà ÑØÀ, Åâðîïû è Ðîññèè. È ïðåäëàãàþòñÿ òåõíîëîãèè ïî ïîëó÷å-

íèþ áåíçèíîâ ñ óëó÷øåííûìè ýêîëîãè÷åñêèìè ñâîéñòâàìè.

Êëþ÷åâûå ñëîâà: áåíçèí, àðîìàòè÷åñêèå óãëåâîäîðîäû, áåíçîë.

Îñíîâíûìè âèäàìè ìîòîðíûõ òîïëèâ â íàñòîÿùåå âðå-

ìÿ ÿâëÿþòñÿ àâòîìîáèëüíûå áåíçèíû è äèçåëüíûå òîïëè-

âà, ïðîèçâîäñòâî êîòîðûõ â ìèðå ñîñòàâëÿåò áîëåå 1,7

ìëðä.ò. â ãîä è íà èõ âûðàáîòêó ðàñõîäóåòñÿ äî 70% äîáû-

âàåìîé íåôòè. Îñíîâíàÿ ìàññà àâòîìîáèëüíûõ áåíçèíîâ

â Ðîññèè âûðàáàòûâàåòñÿ ïî ÃÎÑÒ Ð 51105-97 ñ ðàçäåëå-

íèåì íà êëàññû 2 – 5.

Â íàñòîÿùåå âðåìÿ â Ðîññèè âûñîêà äîëÿ òåõíèêè ýêî-

ëîãè÷åñêèõ êëàññîâ Åâðî-2 è íèæå, èñïîëüçóþùèå íèçêî-

îêòàíîâûå áåíçèíû. Àíàëèç ïðîèçâîäñòâà, âíóòðåííåãî

ïîòðåáëåíèÿ è ýêñïîðòà àâòîìîáèëüíîãî áåíçèíà Ðåãóëÿð

-92 ïîêàçàë, ÷òî çà 2005 – 2007 ãîäû ýêñïîðò ýòîé ìàðêè

áåíçèíà âîçðîñ íà 1971 òûñ. òîíí. Âðÿä ëè áåíçèí ÀÈ-92

ÓÄÊ: 665.662.9

Òàáë. 1. Íîðìàòèâíûå òðåáîâàíèÿ, ïðåäúÿâëÿåìûå ê ýêîëî-

ãè÷íîñòè òðàíñïîðòíûõ ñðåäñòâ.

V.I. Kudinov. Thermal technology of intricately built viscous

and highly-viscous oils fields development .

The paper shows that the development of oil fields with

carbonate reservoir, which contains viscous and highly-viscous oils,

is only effective when thermal methods of oil field development are

applied. Such methods control both the dilution or the increasing

mobility of bitumen-resin-paraffin oil components, and the

destruction of the boundary oil layer in contact with rockforming

minerals. Thus, oil recovery is increased by 45 % (instead of 20 %

recovered with waterflooding), and the prime cost of oil production

is less than with waterflooding.

Key words: thermal methods of oil field development, oil

components, boundary oil layer, oil recovery.
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èäåò íà äàëüíåéøóþ ïåðåðàáîòêó, ñêîðåå â ñòðàíàõ-èì-

ïîðòåðàõ îí ïîòðåáëÿåòñÿ â êà÷åñòâå êîíå÷íîãî ïðîäóêòà.

Â Ðîññèè æå â 2005 – 2006 ãîäàõ ïðîèçâîäñòâî ÀÈ-92/ÀÈ-

93 âûðîñëî íà 4085 òûñ.òîíí, à âíóòðåííåå ïîòðåáëåíèå –

íà 2251 òûñ. òîíí. Â 2006 – 2007 ãã. ðîñò ïðîèçâîäñòâà è

âíóòðåííåãî ïîòðåáëåíèÿ ñîñòàâèë ñîîòâåòñòâåííî 1678 è

1586 òûñ.òîíí. (Êëàññíûé áåíçèí, 2008).

Íåÿñíî, ÷åì æå çàïðàâëÿòü àâòîìîáèëè, ïîòðåáëÿþ-

ùèå áåíçèí êëàññà 2, ïîñëå 5 ñåíòÿáðÿ 2011 ãîäà? Ïî äàí-

íûì "Àâòîñòàòà" íà íà÷àëî 2008 ãîäà â Ðîññèè çàðåãèñò-

ðèðîâàíî ïî÷òè 35,5 ìëí. àâòîìîáèëåé âñåõ êàòåãîðèé,

88,7% êîòîðûõ îñíàùåíû áåíçèíîâûìè äâèãàòåëÿìè. Ñðå-

äè íèõ òîëüêî îêîëî 8,5 ìëí. òðàíñïîðòíûõ ñðåäñòâ ìîëî-

æå ïÿòè ëåò. Çàïðàâêà àâòîìîáèëÿ áåíçèíîì ñ îêòàíîâûì

÷èñëîì âûøå òðåáóåìîãî íå òîëüêî íåæåëàòåëüíà, íî è

ïðèâîäèò ê ïðåæäåâðåìåííîìó èçíîñó äâèãàòåëÿ.

Îñíîâíûì íàïðàâëåíèåì ðàçâèòèÿ òîïëèâíîãî ñåêòî-

ðà ñòðàí ÅÑ è Àìåðèêè ÿâëÿåòñÿ óëó÷øåíèå ýêîëîãè÷åñ-

êîé îáñòàíîâêè, à íå ïîâûøåíèå ýêñïëóàòàöèîííûõ õà-

ðàêòåðèñòèê, òàêèõ êàê îêòàíîâîå ÷èñëî. Âûïóñê áåíçèíà

Ðåãóëÿð ñ îêòàíîâûì ÷èñëîì 92 íå ïëàíèðóåòñÿ ïðåêðà-

ùàòü. Â ÑØÀ äëÿ óëó÷øåíèÿ ýêîëîãè÷åñêèõ õàðàêòåðèñ-

òèê áåíçèíîâ âûáðàëè ñòðàòåãè÷åñêîå íàïðàâëåíèå ïðî-

èçâîäñòâà ðåôîðìóëèðîâàííûõ áåíçèíîâ. Â øòàòå Êàëè-

ôîðíèÿ áûëà ðàçðàáîòàíà æåñòêàÿ ïðîãðàììà ïðîèçâîä-

ñòâà è ïðèìåíåíèÿ ðåôîðìóëèðîâàííîãî

áåíçèíà –  California Air Resources Board

(CARB-I, CARB-II).

Ïîâûøåíèå ýêîëîãè÷åñêèõ õàðàêòåðèñ-

òèê äîñòèãàåòñÿ îòêàçîì îò ëþáûõ äåòîíà-

öèîííûõ ïðèñàäîê è ñíèæåíèåì ñîäåðæà-

íèÿ â òîïëèâàõ áåíçîëà è ñóììû àðîìàòè-

÷åñêèõ óãëåâîäîðîäîâ, ÷òîáû ñíèçèòü êî-

ëè÷åñòâî âûáðîñîâ â àòìîñôåðó ïðè õðà-

íåíèè, òðàíñïîðòèðîâêå è çàïðàâêå, à òàê-

æå ïîíèçèòü òîêñè÷íîñòü ïðîäóêòîâ ñãîðà-

íèÿ ïðè ðàáîòå äâèãàòåëåé. Â íàñòîÿùåå

âðåìÿ òðåáîâàíèÿ ïî âûáðîñó âðåäíûõ âå-

ùåñòâ ðåãóëèðóåòñÿ ïðàâèëîì 49 ÅÝÊ ÎÎÍ

Òàáë. 4. Òðåáîâàíèÿ ìèðîâîé òîïëèâíîé õàðòèè ê êà÷åñòâó

áåíçèíîâ.

Òàáë. 2. Äèíàìèêà íîðìàòèâíûõ òðåáîâàíèé ïî òîêñè÷íîñòè

ëåãêîâûõ àâòîìîáèëåé.

Òàáë. 3. Äèíàìèêà íîðìàòèâíûõ òðåáîâàíèé ïî òîêñè÷íîñòè

äèçåëüíûõ àâòîìîáèëåé.

Òàáë. 5. Òðåáîâàíèÿ ìèðîâîé òîïëèâíîé õàðòèè ê êà÷åñòâó

äèçåëüíûõ òîïëèâ.

è äèðåêòèâîé 88/77 ÅÑ (Òàáë. 1, 2, 3) (Áîé-

÷åíêî, ×åðíÿê, 2007).

Äëÿ òîãî, ÷òîáû óäîâëåòâîðèòü ýòè òðå-

áîâàíèÿ ñôîðìóëèðîâàíû íîðìû ìèðîâîé

õàðòèè ê êà÷åñòâó áåíçèíîâ è äèçåëüíûõ òîï-

ëèâ ïðåäñòàâëåííûõ â Òàáë. 4, 5 (Àõìåòîâ,

2007).

Äèíàìèêà íåêîòîðûõ ïîêàçàòåëåé êà÷å-

ñòâà áåíçèíîâ è äèçåëüíûõ òîïëèâ â Ðîññèè

è çà ðóáåæîì â ñðàâíåíèè ñ òðåáîâàíèÿìè

åâðîïåéñêèõ ñòàíäàðòîâ ïðåäñòàâëåíû â

Òàáë. 6, 7 (Áîé÷åíêî, ×åðíÿê, 2007; Êðûëîâ, Åìåëüÿíîâ,

2007).

Òàáë. 6. Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ïîêàçàòåëåé êà÷åñòâà áåíçèíîâ â Ðîññèè è ÑØÀ.
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ìè.
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Ñòóäåíò ãð. ÒÏÂ-03-2. Íàó÷íûå èíòåðåñû: ïîëó÷åíèå

ìîòîðíûõ òîïëèâ ñ óëó÷øåííûìè ýêîëîãè÷åñêèìè ïîêà-

çàòåëÿìè.

ÃÎÓ ÂÏÎ Óôèìñêèé ãîñóäàðñòâåííûé íåôòÿíîé òåõ-

íè÷åñêèé óíèâåðñèòåò. 450062, Ðîññèÿ, Óôà, óë. Êîñìîíàâ-

òîâ, 1. Òåë.: (8347)243-15-35.

A.F. Ahmetov, J.V. Krasilnikova. Production of petrol funds

with improved ecological propeties.

The article discusses the problems of modern motor petrol

production, meeting international requirements EURO-3, EURO-

4. The content of aromatic hydrocarbons in them is not more than

35% and the content of benzol is not more than 1%. The comparative

qualitative analysis of foreign and home motor fuels, and the

component composition of petrol funds in USA, Europe and Russia

is carried out. And the technologies of producing petrols with

improved ecological propeties are suggested.

Keywords: petrol, aromatic hydrocarbons, benzol.

Ïî-âèäèìîìó íàïðàâëåíèåì ðàçâèòèÿ òîïëèâíîãî ñåê-

òîðà Ðîññèè òàêæå äîëæíî ñòàòü ñíèæåíèå ñîäåðæàíèÿ â

àâòîáåíçèíàõ: áåíçîëà ñ 5% îá. äî 1% îá., àðîìàòè÷åñêèõ

óãëåâîäîðîäîâ ñ 50% îá. äî 35% îá. Â äèçåëüíûõ òîïëèâàõ:

ïîâûøåíèå öåòàíîâîãî ÷èñëà ñ 48 äî 55, ñíèæåíèå îáùåé

ñåðû ñ 0,5% ìàññ. äî 0,0035% ìàññ. è ïîëèöèêëè÷åñêèõ

àðîìàòè÷åñêèõ óãëåâîäîðîäîâ íå áîëåå 11% ìàññ.

Â Ðîññèè ñîäåðæàíèå áåíçîëà â áåíçèíàõ êëàññà 2 ñî-

ñòàâëÿåò – 5 % îá., à òðåáîâàíèå êëàññà 3 ïî ñîäåðæàíèþ

áåíçîëà – 1% îá. Èç ýòîãî ìîæíî ñäåëàòü âûâîä, ÷òî ëó÷-

øå ìîäåðíèçèðîâàòü òåõíîëîãèþ ïðîèçâîäñòâà ýòèõ áåí-

çèíîâ è ñíèçèòü ñîäåðæàíèå áåíçîëà äî 1% îá., íå îòêàçû-

âàÿñü ïðåæäåâðåìåííî îò ìàðîê À-80 è ÀÈ-92, êîòîðûìè

çàïðàâëÿåòñÿ áîëüøèíñòâî òðàíñïîðòíîé òåõíèêè. Äëÿ

Ðîññèè ýòà çàäà÷à ñóùåñòâåííî ñëîæíåå, ÷åì äëÿ ÑØÀ è

Åâðîïû, èç-çà ðàçëè÷íîãî íàáîðà ïðîöåññîâ ïåðåðàáîòêè

íåôòè (Òàáë. 8).

Êàê âèäíî èç òàáëèöû 8 áîëüøóþ ÷àñòü áåíçèíîâ â

Ðîññèè è Åâðîïå ïîëó÷àþò íà óñòàíîâêàõ êàòàëèòè÷åñêî-

ãî ðèôîðìèíãà. Â ýòèõ áåíçèíàõ ñîäåðæèòñÿ áîëüøîå êî-

ëè÷åñòâî àðîìàòè÷åñêèõ è èçîïàðàôèíîâûõ óãëåâîäîðî-

äîâ è ïðàêòè÷åñêè íå ñîäåðæàòñÿ îëåôèíîâûå óãëåâîäî-

ðîäû.

Îäíàêî ðàçðàáîòêè ïî ïîëó÷åíèþ áåíçèíîâ ñ óëó÷øåí-

íûìè ýêîëîãè÷åñêèìè ñâîéñòâàìè èìåþòñÿ.

Òàê, íàïðèìåð, ó÷åíûìè êàôåäðû òåõíîëîãèè íåôòè è

ãàçà Óôèìñêîãî ãîñóäàðñòâåííîãî íåôòÿíîãî òåõíè÷åñêî-

ãî óíèâåðñèòåòà â 1970 – 1980 ãã. ðàçðàáîòàí ïðîöåññ ÐÈ-

ÃÈÇ, êîòîðûé íàïðàâëåí íà ñíèæåíèå ñîäåðæàíèÿ àðîìà-

òè÷åñêèõ óãëåâîäîðîäîâ, â òîì ÷èñëå áåíçîëà. Ñóòü ýòîãî

ïðîöåññà çàêëþ÷àåòñÿ â ñëåäóþùåì: ðèôîðìàò ïîäâåðãà-

åòñÿ ðåêòèôèêàöèè ñ âûäåëåíèåì ãîëîâíîé ôðàêöèè í.ê. –

850Ñ. Ôðàêöèÿ í.ê. – 85 0Ñ, ñîäåðæàùàÿ 22 – 25% àðîìàòè-

÷åñêèõ óãëåâîäîðîäîâ, â òîì ÷èñëå îñíîâíóþ ÷àñòü (äî

95%) áåíçîëà, ïîäâåðãàåòñÿ ãèäðîèçîìåðèçàöèè íà ïëàòè-

Òàáë. 8. Êîìïîíåíòíûé ñîñòàâ áåíçèíîâîãî ôîíäà Ðîññèè,

ÑØÀ è Åâðîïû (Ìàòóçîâ, Àõìåòîâ, 2007).

Òàáë. 7. Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ïîêàçàòåëåé êà÷åñòâà äèçåëüíûõ òîïëèâ

â Ðîññèè.

íîâîì êàòàëèçàòîðå; â ðåçóëüòàòå áåíçîë

ïîëíîñòüþ ãèäðîèçîìåðèçóåòñÿ ïðàêòè-

÷åñêè áåç ñíèæåíèÿ îêòàíîâîãî ÷èñëà. Ñìå-

øåíèåì ãèäðîèçîìåðèçàòà ñ îñòàòî÷íîé

ôðàêöèåé 85 0Ñ – ê.ê. ïîëó÷àþò âûñîêîîê-

òàíîâûé áàçîâûé êîìïîíåíò àâòîìîáèëü-

íûõ áåíçèíîâ ñ óëó÷øåííûìè ýêîëîãè÷åñ-

êèìè ïîêàçàòåëÿìè. Îäíàêî ýòîò ïðîöåññ â

ïðîìûøëåííîñòè åùå íå ðåàëèçîâàí. Ïî

ïðîøåñòâèþ âðåìåíè àíàëîãè÷íûå òåõíî-

ëîãèè ïîÿâèëèñü è çà ðóáåæîì: "Áåíñàò",

"Ïåíåêñ-Ïëàñ", "Àëêèìàêñ" ôèðì ÞÎÏ,

ÔÈÍ, êîòîðûå íàøëè ïðèìåíåíèå â ïðî-

ìûøëåííîì ìàñøòàáå (Àõìåòîâ, Òàíàòà-

ðîâ, 1981).

Íàäååìñÿ, ÷òî çàäà÷à ïî âûïóñêó ìîòîð-

íûõ òîïëèâ, óäîâëåòâîðÿþùèõ òðåáîâàíè-

ÿì ÅÂÐÎ-3, ÅÂÐÎ-4, áóäåò ðåøåíà ñ ïîìî-

ùüþ îòå÷åñòâåííûõ ðàçðàáîòîê.

Ëèòåðàòóðà
Àõìåòîâ Ñ.À. Ëåêöèè ïî òåõíîëîãèè ãëóáî-

êîé ïåðåðàáîòêè íåôòè â ìîòîðíûå òîïëèâà. ÑÏá.:

Íåäðà. 2007. 312.

Àõìåòîâ À.Ô., Òàíàòàðîâ Ì.À. Ïðîèçâîäñòâî

íåýòèëèðîâàííûõ áåíçèíîâ. Ì.: ÖÍÈÈÒÝíåôòåõèì. 1981. 76.

Áîé÷åíêî Ñ.Â., ×åðíÿê Ë.Í. Ýêîëîãî-ýíåðãåòè÷åñêèå àñïåêòû

ñèñòåìû òîïëèâîîáåñïå÷åíèÿ òðàíñïîðòíîãî ñåêòîðà. Ìèð íåô-

òåïðîäóêòîâ. Âåñòíèê íåôòÿíûõ êîìïàíèé. 2007. ¹4. 35-39.

Êðûëîâ È.Ô., Åìåëüÿíîâ Â.Å. Àëüòåðíàòèâíûå äèçåëüíûå òîï-

ëèâà. Ìèð íåôòåïðîäóêòîâ. Âåñòíèê íåôòÿíûõ êîìïàíèé. 2007.

¹1. 40-44.

Ìàòóçîâ Ã.Ë., Àõìåòîâ À.Ô. Ïóòè ïðîèçâîäñòâà àâòîìîáèëü-

íûõ áåíçèíîâ ñ óëó÷øåííûìè ýêîëîãè÷åñêèìè ñâîéñòâàìè. Áàø-

êèðñêèé õèìè÷åñêèé æóðíàë. 2007. Ò. 14.  2. 121-125.




