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Physical and chemical processes proceeding under thermal treatment of metallurgical
waste of multicomponent phase composition containing iron compounds are considered to
study the opportunity of their use in redox cycles of hydrogen obtaining by iron and va-
por method under heating in solar furnaces. The thermogravimetrical method is applied
for the investigation of the kinetics of high-temperature transformation of working mix-
ture. In the primary cycles of oxidation and reduction processes both iron oxides and re-
duced metal demonstrate high reactivity. After carrying out periodical oxidation and re-
duction processes the reactivity of iron particles decreases gradually because the aggrega-
tion of ferruginuous iron particles takes place. It is recommended to carry out oxidation
and reduction processes under 900–1000 �Ñ to avoid the active sintering of iron particles
and reactive mass activity loss.
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Ìåòîäîì òåðìîäèíàìè÷åñêîãî àíàëèçà ãàçîâûõ ñìåñåé [Ñ] : [Í] : [Cl] = 12 : 4 : 4
(ìîëè) ñ âàðüèðóåìûì êîëè÷åñòâîì êèñëîðîäà ([O] = 8–26 ìîëåé) óñòàíîâëåíà ñëå-
äóþùàÿ çàêîíîìåðíîñòü: îáðàçîâàíèå â ãàçîâîé ñìåñè ïîëèõëîðèðîâàííûõ äèáåí-
çî-äèîêñèíîâ (ÏÕÄÄ) è ïîëèõëîðèðîâàííûõ äèáåíçî-ôóðàíîâ (ÏÕÄÔ) ïðîèñõîäèò
òîëüêî â òîé îáëàñòè çíà÷åíèé ïàðàìåòðîâ ñîñòîÿíèÿ, ãäå èìååò ìåñòî õèìè÷åñêîå
ïðåñûùåíèå ñìåñè óãëåðîäîì. Ïðåäëîæåí ñïîñîá îïðåäåëåíèÿ áåçîïàñíîé îáëàñòè èç-
ìåíåíèÿ ïàðàìåòðîâ Ò è [O], â êîòîðîé ïðè ïðîâåäåíèè òåðìîõèìè÷åñêîé äåñòðóêöèè
òâåðäûõ áûòîâûõ îòõîäîâ íå ïðîèñõîäèò îáðàçîâàíèÿ ÏÕÄÄ è ÏÕÄÔ.
Êëþ÷åâûå ñëîâà: òâåðäûå áûòîâûå îòõîäû, äèáåíçî-äèîêñèíû, äèáåíçî-ôóðàíû, òåð-
ìîäèíàìè÷åñêèé àíàëèç, ãàçîîáðàçíûå ñìåñè, óãëåðîäíûé ïîòåíöèàë.
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Õèìè÷åñêèé àíàëèç ãàçîâîãî ïîòîêà, ïîêè-
äàþùåãî ðåàêöèîííóþ çîíó, íà ñîäåðæàíèå ïî-
ëèõëîðèðîâàííûõ äèáåíçî-ï-äèîêñèíîâ (ÏÕÄÄ)
è ïîëèõëîðèðîâàííûõ äèáåíçî-ôóðàíîâ (ÏÕÄÔ)
ÿâëÿåòñÿ òðóäîåìêîé è äîðîãîñòîÿùåé ïðîöåäó-
ðîé, äëÿ ñâîåãî ïðîâåäåíèÿ òðåáóþùåé ñïåöè-
àëüíîé ëàáîðàòîðèè. Â ñâÿçè ñ ýòèì ïðåäñòàâ-
ëÿåòñÿ ïîëåçíûì îáðàòèòüñÿ ê òåîðåòè÷åñêîìó
èçó÷åíèþ îñîáåííîñòåé ôóíêöèîíèðîâàíèÿ òåð-
ìîäèíàìè÷åñêîé ñèñòåìû, ñòðóêòóðà êîòîðîé â
îïðåäåëåííîé ìåðå îòîáðàæàåò ðåàëüíûé òåõíî-
ëîãè÷åñêèé îáúåêò, êîòîðûì ìîæåò áûòü, íà-
ïðèìåð, ðåàêòîð óòèëèçàöèè òâåðäûõ áûòîâûõ
îòõîäîâ (ÒÁÎ).

Íàøåé ãëàâíîé öåëüþ áûëî òåðìîäèíàìè-
÷åñêèì ìîäåëèðîâàíèåì âûÿâèòü òåíäåíöèè è
çàêîíîìåðíîñòè îáðàçîâàíèÿ ÏÕÄÄ è ÏÕÄÔ
âî ìíîãîêîìïîíåíòíûõ ñìåñÿõ Î–Ñ–Í–Cl. Èñ-
õîäíîé òî÷êîé äëÿ íàñ ïîñëóæèëè ðåçóëüòàòû,
ïðåäñòàâëåííûå â ðàáîòå [1]. Ðå÷ü èäåò, â ïåð-
âóþ î÷åðåäü, î ãðàôèêàõ çàâèñèìîñòåé ëîãà-
ðèôìîâ ìîëüíûõ êîíöåíòðàöèé 2-3-7-8-òåòðà-
õëîðäèáåíçîäèîêñèíà (ÒÕÄÄ) (õÄ) è 2-3-7-8-
òåòðàõëîðäèáåíçîôóðàíà (ÒÕÄÔ) (õÔ) îò ñî-
îòíîøåíèÿ ñóììàðíûõ êîëè÷åñòâ êèñëîðîäà è
óãëåðîäà â ãàçîâîé ñìåñè ([Î]/[Ñ]). Ãðàôèê
óêàçûâàåò íà ñóùåñòâîâàíèå äâóõ îáëàñòåé íà
îñè [Î]/[Ñ]: â îáëàñòè ìàëûõ çíà÷åíèé óêà-
çàííîãî ñîîòíîøåíèÿ çíà÷åíèÿ õÄ è õÔ ÿâëÿþò-
ñÿ îòíîñèòåëüíî áîëüøèìè, à ïðè ïåðåõîäå â
îáëàñòü áîëüøèõ çíà÷åíèé [Î]/[Ñ] êîíöåíòðà-
öèè õÄ è õÔ ðåçêî ïàäàþò. Ìû îáðàòèëè âíè-
ìàíèå íà òî îáñòîÿòåëüñòâî, ÷òî îòíîñèòåëüíî
áîëüøèå çíà÷åíèÿ õÄ è õÔ ñîîòâåòñòâóþò îòíî-
ñèòåëüíî âûñîêèì ñîäåðæàíèÿì óãëåðîäà â ãà-
çîâîé ñìåñè. Ó íàñ âîçíèêëî ïðåäïîëîæåíèå î
íàëè÷èè õèìè÷åñêîãî ïðåñûùåíèÿ ãàçîâîé ñìå-
ñè óãëåðîäîì â ýòîé îáëàñòè.

Äëÿ ïðîâåðêè ïðåäïîëîæåíèÿ î ñâåðõðàâ-
íîâåñíîì ñîäåðæàíèè óãëåðîäà â êîìïîíåíòàõ
ñìåñè ãàçîâ êàê íåîáõîäèìîì óñëîâèè îáðàçîâà-
íèÿ 2-3-7-8-ÒÕÄÄ è 2-3-7-8-ÒÕÄÔ ìû èñïîëü-
çîâàëè ñîáñòâåííóþ ïðîãðàììó ðàñ÷åòà ðàâíî-
âåñíûõ ñâîéñòâ ìíîãîêîìïîíåíòíîé ñìåñè ãàçîâ
ïðè çàäàííûõ âíåøíèõ óñëîâèÿõ. Ê ðàññìîòðå-

íèþ áûëè ïðèíÿòû 87 âåùåñòâ, â òîì ÷èñëå
9 ÏÕÄÄ è 9 ÏÕÄÔ; ñòàíäàðòíàÿ òåðìîäèíàìè-
÷åñêàÿ èíôîðìàöèÿ î âåùåñòâàõ âçÿòà èç ñïðà-
âî÷íèêà [2] è ñòàòüè [3]. Àëãîðèòì ñíàáæåí
ñïåöèàëüíîé îïåðàöèåé, ãàðàíòèðóþùåé äîñòà-
òî÷íóþ òî÷íîñòü ìàíòèññû çíà÷åíèé êîíöåíòðà-
öèé ïðè ïðîèçâîëüíîì ïîðÿäêå ÷èñëà, ÷òî ïî-
çâîëÿåò âûÿâëÿòü òåíäåíöèè â îáëàñòÿõ ñâåðõ-
ìàëûõ çíà÷åíèé êîíöåíòðàöèé.

Íà ðèñ.1 ïðåäñòàâëåíû çàâèñèìîñòè äåñÿ-
òè÷íûõ ëîãàðèôìîâ õÄ è õÔ (%) îò [Î] äëÿ
òðåõ çíà÷åíèé òåìïåðàòóðû äëÿ ãàçîâîé ñìåñè ñ
ìîëüíûì ñîîòíîøåíèåì [C] : [H] : [Cl] = 12 : 4
: 4 (çäåñü è äàëüøå ð = 0,1 ÌÏà). Õîä ïîëó-
÷åííûõ íàìè çàâèñèìîñòåé ÿâëÿåòñÿ ïîäîáíûì
õîäó àíàëîãè÷íûõ çàâèñèìîñòåé â ðàáîòå [1].
Ìû âçÿëè òàêîå æå ñîîòíîøåíèå ýëåìåíòîâ, êà-
êîå âçÿòî â [1], ÷òîáû ìîæíî áûëî ñðàâíèâàòü
ðåçóëüòàòû íàøèõ ðàñ÷åòîâ ñ àíàëîãè÷íûìè ðå-
çóëüòàòàìè â [1]. Òàêîå ñîîòíîøåíèå íå ÿâëÿåò-
ñÿ òèïè÷íûì äëÿ ÒÁÎ. Íàïðèìåð, â [4] àâòîðû
ïðèíÿëè â ìàññèâå èñõîäíûõ äàííûõ äëÿ òåð-
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Ìåòîäîì òåðìîäèíàì³÷íîãî àíàëèçó ãàçîâèõ ñóì³øåé [Ñ] : [Í] : [Cl] = 12 : 4 : 4 (ìîë³)
ç ê³ëüê³ñòþ êèñíþ, ùî âàð³þâàëàñÿ ([O] = 8–26 ìîëåé), âñòàíîâëåíî òàêó çàêîíî-
ì³ðí³ñòü: óòâîðåííÿ â ãàçîâ³é ñóì³ø³ ïîë³õëîðîâàíèõ ä³áåíçî-ä³îêñèí³â (ÏÕÄÄ) òà
ïîë³õëîðîâàíèõ ä³áåíçî-ôóðàí³â (ÏÕÄÔ) â³äáóâàºòüñÿ ëèøå â ò³é îáëàñò³ çíà÷åíü ïà-
ðàìåòð³â ñòàíó, äå ìàº ì³ñöå õ³ì³÷íà ïåðåñè÷åí³ñòü ñóì³ø³ âóãëåöåì. Çàïðîïîíîâàíî
ñïîñ³á âèçíà÷åííÿ áåçïå÷íî¿ îáëàñò³ çíà÷åíü ïàðàìåòð³â Ò òà [O], â ÿê³é ïðè òåðìî-
õ³ì³÷í³é äåñòðóêö¿¿ òâåðäèõ ïîáóòîâèõ â³äõîä³â íå â³äáóâàºòüñÿ ïîÿâà ÏÕÄÄ òà
ÏÕÄÔ.
Êëþ÷îâ³ ñëîâà: òâåðä³ ïîáóòîâ³ â³äõîäè, ä³áåíçî-ä³îêñèíè, ä³áåíçî-ôóðàíè, òåðìîäè-
íàì³÷íèé àíàë³ç, ãàçîïîä³áí³ ñóì³ø³, âóãëåöåâèé ïîòåíö³àë.

Ðèñ.1. Çàâèñèìîñòè ëîãàðèôìîâ êîíöåíòðàöèé 2-3-7-8-
ÒÕÄÔ (ñïëîøíûå ëèíèè) è 2-3-7-8-ÒÕÄÄ (ïóíêòèðíûå), %
îò [Î] (ìîëü), ïðè ðàçíûõ òåìïåðàòóðàõ, �Ñ: 1, 1� — 400;
2, 2� — 800; 3, 3� — 1200.



ìîäèíàìè÷åñêîé ìîäåëè ïðîöåññà Thermoselect
ñîîòíîøåíèå [C] : [H] : [Cl] = 242 : 27 : 6. ×òî-
áû ïîëíåå âûÿâèòü âëÿíèå õëîðà, ìû ðåøèëè
îñòàâèòü òîò ñîñòàâ, ÷òî áûë ïðèíÿò â ðàáîòå [1].

Äàëüíåéøåå èçó÷åíèå ñèñòåìû Î–Ñ–Í–Cl
âûïîëíåíî ðàçðàáîòàííûì íàìè ìåòîäîì ïîòåí-
öèàëîâ õèìè÷åñêèõ ýëåìåíòîâ [5]. Â ñîîòâåòñò-
âèè ñ íèì ìû ïîñòðîèëè çàâèñèìîñòè óãëåðîä-
íîãî ïîòåíöèàëà äëÿ ñìåñåé ãàçîâ (�Ñ

ã.ñ) è äëÿ
òâåðäîãî óãëåðîäà (çäåñü ãðàôèòà, �Ñ

ãð) îò êî-
ëè÷åñòâà [Î]. Â òîé îáëàñòè çíà÷åíèé [Î], ãäå
âûïîëíÿåòñÿ óñëîâèå �Ñ

ã.ñ > �Ñ
ãð, ãàçîâàÿ ñìåñü

ñîäåðæèò ñâåðõðàâíîâåñíîå êîëè÷åñòâî õèìè÷å-
ñêè ñâÿçàííîãî óãëåðîäà, êîòîðûé ìîæåò ñ òîé
èëè èíîé ñêîðîñòüþ âûïàñòü â òâåðäóþ ôàçó.

Ñîïîñòàâëåíèå ðåçóëüòàòîâ, ïðèâåäåííûõ
íà ðèñ.1, 2 äëÿ ñìåñåé Î–Ñ–Í–Cl â âûáðàííîé
îáëàñòè ñîñòàâîâ è òåìïåðàòóðû, ïîçâîëÿåò âû-
âåñòè ñëåäóþùóþ çàêîíîìåðíîñòü: îáëàñòè çíà-
÷åíèé [Î] ñ îòíîñèòåëüíî áîëüøèìè çíà÷åíèÿ-
ìè õÄ è õÔ ñîâïàäàþò ñ îáëàñòÿìè õèìè÷åñêîãî
ïåðåñûùåíèÿ ãàçîâûõ ñìåñåé óãëåðîäîì (êàê
ïîêàçàëè íàøè ðàñ÷åòû, ñôîðìóëèðîâàííàÿ çà-
êîíîìåðíîñòü ÿâëÿåòñÿ òàêîé æå äëÿ âñåõ 18-òè
ãðóïï èçîìåðîâ ÏÕÄÄ è ÏÕÄÔ, âêëþ÷åííûõ
íàìè â òåðìîäèíàìè÷åñêèé ðàñ÷åò). Â ñâÿçè ñ
ýòîé çàêîíîìåðíîñòüþ, ñïðàâåäëèâîé äëÿ íàøåé
òåðìîäèíàìè÷åñêîé ñèñòåìû (êîòîðóþ ìû ðàñ-
ñìàòðèâàåì êàê ìîäåëü äëÿ ðåàëüíûõ îáúåê-
òîâ), ìîæíî ñäåëàòü ïðåäïîëîæåíèå î ìåõàíèç-
ìå íàêîïëåíèÿ ÒÕÄÄ è ÒÕÄÔ â çàïûëåííûõ
ãàçîîáðàçíûõ ñðåäàõ; ðå÷ü èäåò îá àäñîðáöèè
ìîëåêóë ÒÕÄÄ è ÒÕÄÔ, åñëè îíè îáðàçóþòñÿ,

íà ïîâåðõíîñòè îáðàçóþùèõñÿ òâåðäûõ ÷àñòèö
óãëåðîäà. Â ñîîòâåòñòâèè ñ òàêèì ïðåäïîëîæå-
íèåì, àêòèâíàÿ ïîâåðõíîñòü ÷àñòèö óãëåðîäà
ìîæåò íàêàïëèâàòü ìîëåêóëû äèîêñèíîâ è ôó-
ðàíîâ, âûâîäÿ èõ èç îáúåìà ãàçîîáðàçíîé ñìåñè
è ñìåùàÿ òàêèì îáðàçîì ñîîòâåòñòâóþùèå ðåàê-
öèè â ñòîðîíó îáðàçîâàíèÿ äèîêñèíîâ è ôóðà-
íîâ. Áëàãîäàðÿ äåéñòâèþ òàêîãî ìåõàíèçìà íà-
êîïëåíèÿ ÒÕÄÄ è ÒÕÄÔ èõ êîíöåíòðàöèè â
çàïûëåííîì ãàçå ìîãóò çíà÷èòåëüíî ïðåâûøàòü
ñîîòâåòñòâóþùèå âåëè÷èíû, ïîëó÷åííûå èç òåð-
ìîõèìè÷åñêèõ ðàñ÷åòîâ äëÿ «÷èñòîé» ãàçîîá-
ðàçíîé ñìåñè.

Ãàðàíòèðîâàííî ïðåäîòâðàòèòü îáðàçîâàíèå
òâåðäûõ ÷àñòèö óãëåðîäà (à òàêæå ÏÕÄÄ è
ÏÕÄÔ) ìîæíî âûâåäåíèåì òî÷êè, ïðåäñòàâ-
ëÿþùåé ñîñòîÿíèå òåðìîäèíàìè÷åñêîé ñèñòåìû
íà ïëîñêîñòè [Î] — Ò, â áåçîïàñíóþ îáëàñòü,
ãäå âûïîëíÿåòñÿ òåðìîäèíàìè÷åñêîå óñëîâèå ãà-
çèôèêàöèè òâåðäîãî óãëåðîäà, òî åñòü �Ñ

ãð >
�Ñ

ã.ñ (ðèñ.3). Ëèíèÿ, îòäåëÿþùàÿ îïàñíóþ îá-
ëàñòü îò áåçîïàñíîé, â ñîîòâåòñòâèè c çàêîíî-
ìåðíîñòüþ, ñôîðìóëèðîâàííîé âûøå, ñîîòâåò-
ñòâóåò ðàâíîâåñèþ ãàçîîáðàçíîé ñðåäû ñ ãðàôè-
òîì. Òàêèì îáðàçîì, áåçîïàñíàÿ îáëàñòü ðàñïî-
ëîæåíà ââåðõ-âïðàâî îò ëèíèè ðàâíîâåñèÿ ãàçî-
îáðàçíîé ñìåñè ñ ãðàôèòîì.

Àíàëèç ôóíêöèîíèðîâàíèÿ òåðìîäèíàìè-
÷åñêîé ñèñòåìû ìîæåò áûòü ïîëåçíûì ïðè íà-
õîæäåíèè îïòèìàëüíîãî ðåæèìà âîäÿíîãî îõëà-
æäåíèÿ, êîòîðîå èñïîëüçóþò âî ìíîãèõ òåõíî-
ëîãèÿõ óòèëèçàöèè ÒÁÎ. Òåðìîäèíàìè÷åñêèé
ðàñ÷åò ïîçâîëÿåò óáåäèòüñÿ â òîì, ÷òî äîáàâëå-
íèå âîäû íå òîëüêî îõëàæäàåò ãîðÿ÷óþ ãàçîîá-
ðàçíóþ ñìåñü (çäåñü îò 1200 �Ñ), íî è ðàñøèðÿ-
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Ðèñ.2. Çàâèñèìîñòè óãëåðîäíîãî ïîòåíöèàëà ãàçîîáðàçíîé
ñìåñè [Î] : [Ñ] : [Í] : [Cl] = [O] : 12 : 4 : 4 (ñïëîøíûå ëè-
íèè) è óãëåðîäíîãî ïîòåíöèàëà ãðàôèòà (ïóíêòèðíûå) îò
ñîäåðæàíèÿ êèñëîðîäà ïðè ðàçíûõ òåìïåðàòóðàõ, �Ñ: 1, 1�
— 400; 2, 2� — 800; 3, 3� — 1200.

Ðèñ.3. Âëèÿíèå êîëè÷åñòâà âîäû, äîáàâëåííîé â ãàçîîáðàçíóþ
ñìåñü [Î] : [Ñ] : [Í] : [Cl] = [O] : 12 : 4 : 4, íà ïîëîæåíèå
ãðàíèöû áåçîïàñíîé îáëàñòè, ìîëü: 1 — 0; 2 — 2; 3 — 4.



åò áåçîïàñíóþ îáëàñòü åå ñîñòîÿíèé (ñì. ðèñ.3).
Åñëè ãàçîâàÿ ñìåñü â íàøåé òåðìîäèíàìè÷åñêîé
ñèñòåìå íàõîäèòñÿ â áåçîïàñíîé îáëàñòè, òî â
îïåðàöèè îõëàæäåíèÿ âîäîé äëÿ ïðåäîòâðàùåíèÿ
îáðàçîâàíèÿ «âòîðè÷íûõ» ÏÕÄÄ è ÏÕÄÔ íåò
íåîáõîäèìîñòè, ïîñêîëüêó â ýòîé îáëàñòè íåò
óñëîâèé äëÿ èõ îáðàçîâàíèÿ. ×òî êàñàåòñÿ ðå-
àëüíûõ óñëîâèé ôàáðèêè óòèëèçàöèè ÒÁÎ, òî
òàì âîçìîæíû òàêèå ïðîñòðàíñòâåííûå è âðå-
ìåííûå ðàçáðîñû çíà÷åíèé ñîñòàâà è òåìïå-
ðàòóðû, êîòîðûå ñïîñîáñòâóþò ïîÿâëåíèþ ëî-
êàëüíûõ îïàñíûõ îáëàñòåé. Â ýòîì ñìûñëå âî-
äÿíîå îõëàæäåíèå ìîæåò áûòü îïðàâäàíûì.

Ðàçäåëåíèå ïðîñòðàíñòâà ñîñòîÿíèé òåðìî-
äèíàìè÷åñêîé ñèñòåìû íà äâå îáëàñòè: îïàñíóþ
è áåçîïàñíóþ (â ñìûñëå îáðàçîâàíèÿ ÏÕÄÄ è
ÏÕÄÔ) — ïîçâîëÿåò ñôîðìóëèðîâàòü íåîáõî-
äèìûå êðèòåðèè «äèîêñèíîâîé» ñîñòàâëÿþùåé
áåçîïàñíîñòè ïðè ïðîåêòèðîâàíèè ïðîöåññîâ
óòèëèçàöèè îòõîäîâ.

Âûâîäû

Òåíäåíöèÿ ê îáðàçîâàíèþ äèîêñèíîâ è ôó-
ðàíîâ â ãàçîîáðàçíîé ñìåñè [Î] : [Ñ] : [Í] :
[Cl] = [Î] : 12 : 4 : 4 ÿâëÿåòñÿ áîëüøåé â òîé
îáëàñòè çíà÷åíèé [Î], ãäå èìååò ìåñòî õèìè÷å-
ñêîå ïðåñûùåíèå ãàçîîáðàçíîé ñìåñè óãëåðîäîì;
ýòà òåíäåíöèÿ ðåçêî óìåíüøàåòñÿ ïðè ïåðåõîäå
ïî êîëè÷åñòâó êèñëîðîäà (â íàïðàâëåíèè ê
áîëüøèì åãî çíà÷åíèÿì) ÷åðåç òî÷êó ðàâíîâåñèÿ
ïî óãëåðîäîîáìåíó ìåæäó ãàçîîáðàçíîé ñìåñüþ
è òâåðäûì óãëåðîäîì (ãðàôèòîì).

Êàæäîé ãàçîîáðàçíîé ñìåñè ìîæíî ñîïîñòà-
âèòü áåçîïàñíóþ îáëàñòü (â ïåðåìåííûõ [Î] —

Ò), â êîòîðîé òåíäåíöèþ ê îáðàçîâàíèþ äèîê-
ñèíîâ è ôóðàíîâ ìîæíî ñ÷èòàòü íåçíà÷èìîé.

Îõëàæäåíèå îòõîäÿùèõ ãàçîâ âîäîé óâåëè-
÷èâàåò îáëàñòü áåçîïàñíûõ òî÷åê «ñîñòàâ —
òåìïåðàòóðà» ãàçîâîé ñìåñè.

Òåðìîäèíàìè÷åñêîå ìîäåëèðîâàíèå ìîæåò
íå òîëüêî âîñïðîèçâîäèòü èçìåðåííûå õàðàêòå-
ðèñòèêè ðåàëüíûõ îáúåêòîâ, îíî òàêæå ìîæåò
ïîäñêàçûâàòü çàêîíîìåðíîñòè, èíñòðóìåíòàëü-
íîå îáíàðóæåíèå êîòîðûõ íàòàëêèâàåòñÿ íà ñó-
ùåñòâåííûå çàòðóäíåíèÿ.
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Prevention of PCDD and PCDF Formation
During Thermochemical Destruction of Municipal Solid Wastes

Bezuglyi V.K., Bondarenko B.I.,
Vinogradova T.V., Semenyuk N.I.

The Gas Institute of NASU, Kiev

It is established by the method of thermodynamic analysis of gas mixtures [C] : [Í] :
[Cl] = 12 : 4 : 4 (moles) with varied oxygen quantity ([O] = 8–26 moles) that
polychlorinated dibenzo-dioxins (PCDD) and polychlorinated dibenzo-furans (PCDF)
formation is observed in the field of state parameter values where carbon mixture chemi-
cal satiety takes place. The method of Ò and [O] parametres variation safe area is pro-
posed. In the area PCDD and PCDF formation it is possible to avoid during municipal
solid wastes thermochemical destruction.
Key words: municipal solid wastes, dibenzo-dioxins, dibenzo-furans, thermodynamic
analysis, gas mixture, carbon potential.
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