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ÏÐÎÃÍÎÇÈÐÎÂÀÍÈÅ ÏÎÆÀÐÎÎÏÀÑÍÛÕ ÑÂÎÉÑÒÂ
ÀÍÒÐÀÕÈÍÎÍÎÂÛÕ ÊÐÀÑÈÒÅËÅÉ Ñ ÏÐÈÌÅÍÅÍÈÅÌ
ÄÅÑÊÐÈÏÒÎÐÎÂ

Èññëåäîâàíî âëèÿíèå ñòðóêòóðû ìîëåêóë àíòðàõèíîíîâûõ êðàñèòåëåé íà èõ ïîæàðîîïàñíûå
ñâîéñòâà. Äëÿ îïèñàíèÿ õèìè÷åñêîãî ñòðîåíèÿ ìîëåêóë èññëåäóåìûõ ñîåäèíåíèé ðàññ÷èòàíû
çíà÷åíèÿ òîïîëîãè÷åñêèõ èíäåêñîâ, ãåîìåòðè÷åñêèõ è ýëåêòðîñòàòè÷åñêèõ äåñêðèïòîðîâ. Ïðî-
âåäåí àíàëèç ëèíåéíîé êîððåëÿöèè ìåæäó äåñêðèïòîðàìè è íèæíèì êîíöåíòðàöèîííûì ïðå-
äåëîì ðàñïðîñòðàíåíèÿ ïëàìåíè. Ïðåäïðèíÿòà ïîïûòêà ïðîãíîçèðîâàíèÿ íèæíåãî êîíöåíòðà-
öèîííîãî ïðåäåëà ðàñïðîñòðàíåíèÿ ïëàìåíè àíòðàõèíîíîâûõ êðàñèòåëåé íà îñíîâå äàííûõ î
ìîëåêóëÿðíûõ äåñêðèïòîðàõ. Ïðåäëîæåíî è àïðîáèðîâàíî óðàâíåíèå äëÿ ðàñ÷åòà íèæíåãî
êîíöåíòðàöèîííîãî ïðåäåëà ðàñïðîñòðàíåíèÿ ïëàìåíè àíòðàõèíîíîâûõ êðàñèòåëåé.

Êëþ÷åâûå ñëîâà: àíòðàõèíîíîâûå êðàñèòåëè; äåñêðèïòîðû; ïðîãíîçèðîâàíèå; ïîæàðîîïàñ-
íûå ñâîéñòâà; íèæíèé êîíöåíòðàöèîííûé ïðåäåë ðàñïðîñòðàíåíèÿ ïëàìåíè.

Ñèíòåòè÷åñêèå êðàñèòåëè ìîæíî îòíåñòè ê õèìè-

÷åñêèì ñîåäèíåíèÿì, íàõîäÿùèì øèðîêîå ïðèìå-

íåíèå ïðàêòè÷åñêè âî âñåõ îòðàñëÿõ ïðîìûøëåí-

íîñòè. Â íàñòîÿùåå âðåìÿ îðãàíè÷åñêèå êðàñèòåëè

èñïîëüçóþò äëÿ îêðàøèâàíèÿ ïðèðîäíûõ è ñèíòå-

òè÷åñêèõ âîëîêîí, ïëàñòè÷åñêèõ ìàññ, ðåçèíû, áó-

ìàãè, äåðåâà, êîæè, ìåõà è äðóãèõ ìàòåðèàëîâ. Ìè-

ðîâîå ïðîèçâîäñòâî ñèíòåòè÷åñêèõ êðàñèòåëåé

ñåãîäíÿ ñîñòàâëÿåò ïîðÿäêà ìèëëèîíà òîíí â ãîä.

Ñîçäàíèå íîâûõ ìàòåðèàëîâ òðåáóåò ðàçðàáîòêè áî-

ëåå ñîâåðøåííûõ êðàñèòåëåé, ïîýòîìó èõ àññîðòè-

ìåíò ïîñòîÿííî ðàñøèðÿåòñÿ [1].

Îðãàíè÷åñêèå êðàñèòåëè ïðåäñòàâëÿþò ñîáîé

ïîðîøêîîáðàçíûå ãîðþ÷èå ìàòåðèàëû, ÷òî äåëàåò

ïûëè èëè ïûëåâîçäóøíûå ñìåñè êðàñèòåëåé ïî-

æàðî- è âçðûâîîïàñíûìè. Ñëåäîâàòåëüíî, ïðè õðà-

íåíèè êðàñèòåëåé íà ñêëàäàõ, à òàêæå ïðè íåïî-

ñðåäñòâåííîì èñïîëüçîâàíèè èõ â òåõíîëîãè÷åñêîì

ïðîöåññå íåîáõîäèìî ñîáëþäàòü îñîáûå ìåðû ïðå-

äîñòîðîæíîñòè. Äëÿ ðàçðàáîòêè ñèñòåìû ìåð ïî

ïðåäîòâðàùåíèþ âîçíèêíîâåíèÿ ïîæàðîâ è âçðû-

âîâ, à òàêæå äëÿ îöåíêè óñëîâèé èõ ðàçâèòèÿ è ïî-

äàâëåíèÿ íåîáõîäèìû ñâåäåíèÿ î ïîæàðîîïàñíûõ

ñâîéñòâàõ îðãàíè÷åñêèõ êðàñèòåëåé. Õàðàêòåðèñòè-

êè ïîæàðîîïàñíîñòè äëÿ ðÿäà èçâåñòíûõ êðàñèòåëåé

èçìåðåíû ýêñïåðèìåíòàëüíî è ïðèâåäåíû â ñïðà-

âî÷íîé ëèòåðàòóðå [2]. Èçâåñòíû ðàáîòû, â êîòîðûõ

èçó÷åíà âçðûâîîïàñíîñòü àçîêðàñèòåëåé, â ÷àñòíî-

ñòè ïðèâåäåíû ðàñ÷åòû òåìïåðàòóðû âñïûøêè è

òåïëîòû âçðûâà [3, 4].

Â òî æå âðåìÿ â ñâÿçè ñ ïîÿâëåíèåì íà ðûíêå íî-

âûõ êðàñÿùèõ ñîåäèíåíèé îñòàåòñÿ àêòóàëüíîé ïðîá-

ëåìà ðàçðàáîòêè óíèâåðñàëüíûõ ýêñïðåññíûõ ìåòî-

äîâ îöåíêè èõ ïîæàðîîïàñíîñòè, íå òðåáóþùèõ ñó-

ùåñòâåííûõ âðåìåííûõ è ìàòåðèàëüíûõ çàòðàò. Òàêèå

ìåòîäû, áàçèðóþùèåñÿ íà ñîäåðæàùèõñÿ â ñïðàâî÷-

íèêàõ ýêñïåðèìåíòàëüíûõ äàííûõ, ïîçâîëÿþò ïðî-

ãíîçèðîâàòü ïîæàðîîïàñíûå ñâîéñòâà äëÿ íîâûõ,

åùå íå èçó÷åííûõ ñîåäèíåíèé.

Îäíèì èç ïåðñïåêòèâíûõ ìåòîäîâ ïðîãíîçèðî-

âàíèÿ ñâîéñòâ îðãàíè÷åñêèõ ñîåäèíåíèé ÿâëÿåòñÿ

äåñêðèïòîðíûé ìåòîä QSPR (Quantitative Structure

– Property Relationship), îñíîâàííûé íà óñòàíîâëå-

íèè àíàëèòè÷åñêèõ çàâèñèìîñòåé ìåæäó õèìè÷åñêèì

ñòðîåíèåì ìîëåêóë âåùåñòâ, îïèñûâàåìûì ñ ïî-

ìîùüþ äåñêðèïòîðîâ, è ðàçëè÷íûìè ñâîéñòâàìè ñî-

åäèíåíèé (ôèçèêî-õèìè÷åñêèìè, ïîæàðîîïàñíûìè,

áèîëîãè÷åñêîé àêòèâíîñòüþ è ò. ä.). Íàïðèìåð, èç-

âåñòíû ðåçóëüòàòû èññëåäîâàíèé âîçìîæíîñòè ïðè-

ìåíåíèÿ äåñêðèïòîðíîãî ìåòîäà äëÿ ïðîãíîçèðîâà-

íèÿ ñðîäñòâà ìåæäó àçî- è àíòðàõèíîíîâûìè êðàñè-

òåëÿìè è öåëëþëîçíûì âîëîêíîì [5], à òàêæå òåì-

ïåðàòóðû âñïûøêè îðãàíè÷åñêèõ ñîåäèíåíèé [6].
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Àâòîðàìè äàííîé ðàáîòû óñòàíîâëåíî, ÷òî äå-

ñêðèïòîðíûé ìåòîä äàåò óäîâëåòâîðèòåëüíûå ðå-

çóëüòàòû ïðè ïðîãíîçèðîâàíèè òåìïåðàòóðû âñïûø-

êè ðàçëè÷íûõ êëàññîâ îðãàíè÷åñêèõ ñîåäèíåíèé.

Ïîëó÷åíû àïïðîêñèìàöèîííûå óðàâíåíèÿ äëÿ ðàñ-

÷åòà òåìïåðàòóðû âñïûøêè àëüäåãèäîâ, ñëîæíûõ

ýôèðîâ, êàðáîíîâûõ êèñëîò, àìèíîâ, êåòîíîâ íà

îñíîâå çíà÷åíèé òîïîëîãè÷åñêèõ èíäåêñîâ Âèíåðà

è Ðàíäè÷à è ãåîìåòðè÷åñêèõ äåñêðèïòîðîâ — ãðà-

âèòàöèîííûõ èíäåêñîâ è ïëîùàäè ïîâåðõíîñòè ìî-

ëåêóëû [7, 8].

Â íàñòîÿùåé ðàáîòå â êà÷åñòâå îáúåêòîâ èññëå-

äîâàíèÿ âûáðàí êëàññ àíòðàõèíîíîâûõ êðàñèòåëåé,

êîòîðûå ïðåäñòàâëÿþò ñîáîé ðàçëè÷íûå ïðîèçâîä-

íûå àíòðàõèíîíà [9, 10]. Ñòðóêòóðíûå ôîðìóëû ñî-

åäèíåíèé, èñïîëüçîâàííûõ â èññëåäîâàíèè, ïðèâå-

äåíû íà ðèñóíêå. Íåêîòîðûå ïîêàçàòåëè ïîæàðíîé

îïàñíîñòè èçó÷àåìûõ âåùåñòâ äàíû â òàáë. 1.

Ïîæàðîâçðûâîîïàñíîñòü êðàñèòåëåé çàâèñèò îò

ñòðîåíèÿ èõ ìîëåêóë [11, 12]. Â ðåçóëüòàòå àíàëèçà

ìîëåêóëÿðíûõ ñòðóêòóð êðàñèòåëåé (ñì. ðèñóíîê) è

èõ ïîæàðîîïàñíûõ ñâîéñòâ (ñì. òàáë. 1) ìîæíî ñäå-

ëàòü âûâîä, ÷òî ïîÿâëåíèå â ñòðóêòóðå àíòðàõèíîíà

àìèíîãðóïïû íå îêàçûâàåò ñóùåñòâåííîãî âëèÿíèÿ

íà òåìïåðàòóðó ñàìîâîñïëàìåíåíèÿ âåùåñòâà, â òî

âðåìÿ êàê íàëè÷èå ãèäðîêñèëüíîé ãðóïïû è ãðóïï,

ñîäåðæàùèõ óãëåâîäîðîäíûå ðàäèêàëû, ïðèâîäèò ê

çíà÷èòåëüíîìó ñíèæåíèþ äàííîãî ïîêàçàòåëÿ. Íèæ-

íèé êîíöåíòðàöèîííûé ïðåäåë ðàñïðîñòðàíåíèÿ ïëà-

ìåíè (ÍÊÏÐ) äëÿ àíòðàõèíîíà, êàê ïðàâèëî, ìåíü-

øå, ÷åì äëÿ åãî ïðîèçâîäíûõ, ÷òî îáúÿñíÿåòñÿ âëè-

ÿíèåì çàìåñòèòåëåé, ïðèñóòñòâóþùèõ â ñòðóêòóðå

ìîëåêóë.

Íèæíèé è âåðõíèé êîíöåíòðàöèîííûå ïðåäåëû

ðàñïðîñòðàíåíèÿ ïëàìåíè — âàæíåéøèå ïîêàçàòå-

ëè, îïðåäåëÿþùèå ïîæàðîâçðûâîîïàñíîñòü ñìåñåé

ãîðþ÷èõ âåùåñòâ ñ îêèñëèòåëåì. Äàííûå î êîíöåíò-

ðàöèîííûõ îáëàñòÿõ âîñïëàìåíåíèÿ âêëþ÷àþòñÿ â

ñòàíäàðòû è òåõíè÷åñêèå óñëîâèÿ íà ãàçû, æèäêî-

ñòè è òâåðäûå âåùåñòâà, ñïîñîáíûå îáðàçîâûâàòü

âçðûâîîïàñíûå ãàçî-, ïàðî- è ïûëåâîçäóøíûå ñìå-

ñè. Èíôîðìàöèÿ î çîíàõ íåãîðþ÷èõ êîíöåíòðàöèé

âåùåñòâ ïîçâîëÿåò âûáðàòü óñëîâèÿ èõ õðàíåíèÿ,

èñïîëüçîâàíèÿ è òðàíñïîðòèðîâêè, èñêëþ÷àþùèå

âîçìîæíîñòü âîçíèêíîâåíèÿ ïîæàðà èëè âçðûâà.

Êîíöåíòðàöèîííûå ïðåäåëû ðàñïðîñòðàíåíèÿ ïëà-

ìåíè íåîáõîäèìû ïðè îïðåäåëåíèè êàòåãîðèè ïî-

ìåùåíèÿ è êëàññà çîí ïî âçðûâîïîæàðíîé è ïîæàð-

íîé îïàñíîñòè, ïðè ðàñ÷åòå ïðåäåëüíî äîïóñòèìûõ

âçðûâîáåçîïàñíûõ êîíöåíòðàöèé ãàçîâ, ïàðîâ è

ïûëåé â âîçäóõå ðàáî÷åé çîíû ñ ïîòåíöèàëüíûì èñ-

òî÷íèêîì çàæèãàíèÿ, à òàêæå ïðè ðàçðàáîòêå ìåðî-

ïðèÿòèé ïî îáåñïå÷åíèþ ïîæàðíîé áåçîïàñíîñòè.

Äëÿ òâåðäûõ âåùåñòâ îïðåäåëÿþùåå çíà÷åíèå

èìååò íèæíèé êîíöåíòðàöèîííûé ïðåäåë, ïîñêîëüêó

áîëüøèå êîíöåíòðàöèè ïûëè ïðàêòè÷åñêè íå ìîãóò

áûòü äîñòèãíóòû â îòêðûòîì ïðîñòðàíñòâå. Ñ÷èòà-

åòñÿ, ÷òî åñëè ÍÊÏÐ âåùåñòâà ìåíåå 65 ã�ì3, òî åãî

ïûëü ÿâëÿåòñÿ âçðûâîîïàñíîé, åñëè áîëüøå — ïî-

æàðîîïàñíîé [13].

Ââèäó îñîáîé çíà÷èìîñòè ÍÊÏÐ äëÿ òâåðäûõ ïî-

ðîøêîîáðàçíûõ ìàòåðèàëîâ, à òàêæå â ñâÿçè ñ òåì,

÷òî ýòè äàííûå ïðåäñòàâëåíû â ëèòåðàòóðå â íàè-

áîëåå ïîëíîì îáúåìå [2], â íàñòîÿùåé ðàáîòå áûëà

ïðåäïðèíÿòà ïîïûòêà ïðîãíîçèðîâàíèÿ óêàçàííîãî

ïîêàçàòåëÿ ñ ïîìîùüþ äåñêðèïòîðíîãî ìåòîäà.

Äëÿ óñòàíîâëåíèÿ âçàèìîñâÿçè ìåæäó ñòðóêòó-

ðîé ìîëåêóë êðàñèòåëåé è çíà÷åíèÿìè ÍÊÏÐ áûëè

ðàññ÷èòàíû òîïîëîãè÷åñêèå èíäåêñû, ãåîìåòðè÷å-

ñêèå è ýëåêòðîñòàòè÷åñêèå äåñêðèïòîðû. Ñ öåëüþ

âûáîðà äåñêðèïòîðîâ, íàèáîëåå ÷óâñòâèòåëüíûõ

ê èçìåíåíèþ ñòðóêòóðû ìîëåêóë, áûë ïðîâåäåí ëè-

íåéíûé êîððåëÿöèîííûé àíàëèç, ïîêàçûâàþùèé çà-

âèñèìîñòü ìåæäó çíà÷åíèÿìè äåñêðèïòîðîâ è ÍÊÏÐ.

Ðåçóëüòàòû àíàëèçà ïðåäñòàâëåíû â òàáë. 2.

ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2015 ÒÎÌ 24 ¹ 624

ÏÎÆÀÐÎÂÇÐÛÂÎÎÏÀÑÍÎÑÒÜ ÂÅÙÅÑÒÂ È ÌÀÒÅÐÈÀËÎÂ

Âåùåñòâî

Òåìïåðàòóðà ñàìî-
âîñïëàìåíåíèÿ, °Ñ ÍÊÏÐ,

ã�ì3

Ìàêñè-
ìàëüíîå
äàâëåíèå

âçðûâà, êÏààýðîãåëÿ àýðîâçâåñè

Àíòðàõèíîí 620 640 30 840

Àëèçàðèí – 570 40 500

Õèíèçàðèí 630 630 47 850

2-Àìèíîàíòðà-
õèíîí 620 625 50 690

1,2-Äèàìèíî-
àíòðàõèíîí 630 – 61 800

Ïóðïóðèí 513 490 84 855

Äèñïåðñíûé
îðàíæåâûé 520 – 25 –

Äèñïåðñíûé
ðîçîâûé Æ 510 520 40 –

Äèñïåðñíûé
ñèíèé Ê 460 550 50 –

Äèñïåðñíûé
ðîçîâûé 2Ñ ÏÝ – 620 230 –

Äèñïåðñíûé
ôèîëåòîâûé 2Ñ 630 – 34 690

Àêòèâíûé
ñèíèé Ï 570 625 130 –

Äèñïåðñíûé
êðàñíûé 2Ñ 630 600 60 –

Äèñïåðñíûé ñè-

íèé 64-62 Ô ï�ý 650 – 50 680

Êàïðîçîëü
ñåðûé 2 “Ç” 600 – 65 850

Òàáëèöà 1. Ïîæàðîîïàñíûå ñâîéñòâà àíòðàõèíîíà è êðà-
ñèòåëåé íà åãî îñíîâå [2]
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Ñòðóêòóðíûå ôîðìóëû èññëåäóåìûõ êðàñèòåëåé



Êàê âèäíî èç òàáë. 2, ëó÷øóþ êîððåëÿöèþ ñ ïî-

êàçàòåëåì ÍÊÏÐ ïîêàçàëè ãåîìåòðè÷åñêèå äåñêðèï-

òîðû: ãðàâèòàöèîííûé èíäåêñ — âñå ïàðû G è ïëî-

ùàäü ïîâåðõíîñòè ìîëåêóëû S, à òàêæå ýëåêòðîñòà-

òè÷åñêèå äåñêðèïòîðû: òîïîãðàôè÷åñêèå ýëåêòðîí-

íûå èíäåêñû — âñå ïàðû Å1 è âñå ñâÿçè Å2. Â ñâÿçè

ñ ýòèì äàííûå äåñêðèïòîðû áûëè âûáðàíû äëÿ ïî-

ëó÷åíèÿ àïïðîêñèìàöèîííîé çàâèñèìîñòè.

Äëÿ ðàñ÷åòà êîýôôèöèåíòîâ êîððåëÿöèîííîãî

óðàâíåíèÿ áûëà ñôîðìèðîâàíà ðàáî÷àÿ âûáîðêà ñî-

åäèíåíèé. Çíà÷åíèÿ äåñêðèïòîðîâ äëÿ êðàñèòåëåé,

âîøåäøèõ â ðàáî÷óþ âûáîðêó, ïðèâåäåíû â òàáë. 3.

Èç òàáë. 3 ñëåäóåò, ÷òî ìåæäó äåñêðèïòîðàìè è ïî-

êàçàòåëåì ÍÊÏÐ ñóùåñòâóåò êîððåëÿöèîííàÿ âçà-

èìîñâÿçü, à èìåííî: ñ ïîâûøåíèåì ÍÊÏÐ íàáëþäà-

åòñÿ óâåëè÷åíèå çíà÷åíèé äåñêðèïòîðîâ. Íà îñíîâå

äàííûõ òàáë. 3 ïîëó÷åíî àïïðîêñèìàöèîííîå óðàâ-

íåíèå äëÿ ðàñ÷åòà ÍÊÏÐ:

ÍÊÏÐ = –8,52 + 232,1Å1 – 469,5Å2 –

– 0,0334G + 0,467S.

Äëÿ ïðîâåðêè àäåêâàòíîñòè óðàâíåíèÿ áûëà

ñôîðìèðîâàíà êîíòðîëüíàÿ âûáîðêà âåùåñòâ, äëÿ

êîòîðûõ áûëè ðàññ÷èòàíû çíà÷åíèÿ ÍÊÏÐ è ñîïî-

ñòàâëåíû ñî ñïðàâî÷íûìè äàííûìè (òàáë. 4).

Òàêèì îáðàçîì, ïîëó÷åííîå àïïðîêñèìàöèîí-

íîå óðàâíåíèå ïîçâîëÿåò ïðîãíîçèðîâàòü ïîêàçàòå-

ëè ÍÊÏÐ àíòðàõèíîíîâûõ êðàñèòåëåé ñî ñðåäíåé

îòíîñèòåëüíîé ïîãðåøíîñòüþ 30 %, êîòîðàÿ îáó-

ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2015 ÒÎÌ 24 ¹ 626

ÏÎÆÀÐÎÂÇÐÛÂÎÎÏÀÑÍÎÑÒÜ ÂÅÙÅÑÒÂ È ÌÀÒÅÐÈÀËÎÂ

Âèä
äåñêðèïòîðà

Íàçâàíèå äåñêðèïòîðà
Êîýôôè-

öèåíò êîð-
ðåëÿöèè R2

Òîïîëî-
ãè÷åñêèå
èíäåêñû

Èíäåêñ Âèíåðà (Wiener index) 0,2522

Èíäåêñ Ðàíäè÷à (Randic index) 0,2902

Èíôîðìàöèîííîå ñîäåðæàíèå
(Information content)

0,2365

Ãåîìåòðè-
÷åñêèå äå-
ñêðèïòîðû

Ãðàâèòàöèîííûé èíäåêñ —
âñå ñâÿçè (Gravitation index:
all bonds)

0,3489

Ãðàâèòàöèîííûé èíäåêñ —
âñå ïàðû (Gravitation index:
all pairs)

0,4171

Ïëîùàäü ïîâåðõíîñòè ìîëå-
êóëû (Molecular surface area)

0,4290

Ïðîåêöèÿ XY (XY Shadow) 0,2557

Ïðîåêöèÿ YZ (YZ Shadow) 0,0958

Ïðîåêöèÿ ZX (ZX Shadow) 0,1389

Ìîëåêóëÿðíûé îáúåì (Mole-
cular volume)

0,2932

Ýëåêòðî-
ñòàòè÷å-
ñêèå äå-
ñêðèïòîðû

×àñòè÷íî ïîëîæèòåëüíàÿ
ïëîùàäü ïîâåðõíîñòè
(Partial positive surface area)

0,0163

×àñòè÷íî îòðèöàòåëüíàÿ ïëî-
ùàäü ïîâåðõíîñòè (Partial ne-
gative surface area)

0,3198

Òîïîãðàôè÷åñêèé ýëåêòðîí-
íûé èíäåêñ — âñå ïàðû
(Topographic electronic index:
all pairs)

0,6058

Òîïîãðàôè÷åñêèé ýëåêòðîí-
íûé èíäåêñ — âñå ñâÿçè
(Topographic electronic index:
all bonds)

0,5319

Òàáëèöà 2. Àíàëèç êîððåëÿöèîííûõ çàâèñèìîñòåé ìåæäó
äåñêðèïòîðàìè è ÍÊÏÐ

Êðàñèòåëü

Çíà÷åíèå

ÍÊÏÐ, ã�ì3
Àáñîëþòíàÿ
ïîãðåøíîñòü

ðàñ÷åòîâ,

ã�ì3ðàñ÷åò-
íîå

ñïðàâî÷-
íîå [2]

Àëèçàðèí 46 40 6

Õèíèçàðèí 44 47 3

2-Àìèíîàíòðàõèíîí 30 50 20

Äèñïåðñíûé ñèíèé
64-62 Ô ÏÝ 78 50 28

Äèñïåðñíûé êðàñíûé 2Ñ 42 60 18

1,2-Äèàìèíîàíòðàõèíîí 41 61 20

Ïóðïóðèí 58 84 26

Ñðåäíÿÿ àáñîëþòíàÿ ïîãðåøíîñòü, ã�ì3 17

Òàáëèöà 4. Ïðîâåðêà àäåêâàòíîñòè àïïðîêñèìàöèîííîãî
óðàâíåíèÿ

Âåùåñòâî
Çíà÷åíèå äåñêðèïòîðà

ÍÊÏÐ, ã�ì3

E1 E2 G S, Å
2

Àíòðàõèíîí 0,7645 0,3017 3103,3 217,8 30

Äèñïåðñíûé ôèîëåòîâûé 2Ñ 1,3920 0,5405 4620,0 294,4 34

Äèñïåðñíûé ðîçîâûé Æ 1,7102 0,7214 4328,3 282,5 40

Äèñïåðñíûé ñèíèé Ê 1,6152 0,6735 4764,3 344,6 50

Êàïðîçîëü ñåðûé 2 “Ç” 1,8976 0,7086 7220,7 439,3 65

Àêòèâíûé ñèíèé Ï 2,6921 0,9733 7430,7 467,6 130

Òàáëèöà 3. Çíà÷åíèÿ äåñêðèïòîðîâ è ÍÊÏÐ äëÿ âåùåñòâ ðàáî÷åé âûáîðêè
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ñëîâëåíà ðàçíîîáðàçíûì ñòðîåíèåì ìîëåêóë êðà-

ñèòåëåé è ïðèñóòñòâèåì ðàçëè÷íûõ çàìåñòèòåëåé.

Ñóùåñòâóþùèé ìåòîä ðàñ÷åòà ÍÊÏÐ [2] ïðåä-

ïîëàãàåò èñïîëüçîâàíèå äàííûõ ïî òåïëîòå ñãîðà-

íèÿ âåùåñòâà, êîòîðûå íå âñåãäà ìîæíî íàéòè â

ñïðàâî÷íîé ëèòåðàòóðå. Ïðåäëîæåííûé â ðàáîòå äå-

ñêðèïòîðíûé ìåòîä ïîçâîëÿåò îöåíèòü óêàçàííûé

ïîêàçàòåëü áåç èñïîëüçîâàíèÿ êàêèõ-ëèáî äîïîëíè-

òåëüíûõ ýêñïåðèìåíòàëüíûõ äàííûõ.

Íà îñíîâå ïîëó÷åííûõ ðåçóëüòàòîâ ìîæíî ñäå-

ëàòü çàêëþ÷åíèå î ïåðñïåêòèâíîñòè ïðèìåíåíèÿ äå-

ñêðèïòîðíîãî ìåòîäà â ïðîãíîçèðîâàíèè õàðàêòå-

ðèñòèê ïîæàðîîïàñíîñòè àíòðàõèíîíîâûõ êðàñè-

òåëåé.
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ABSTRACT

Synthetic dyes are applied practically in all industries. World production of dyes increases every year,

and their range is constantly expanding. Organic dyes are combustible, and their dusty-air mixtures

represent a danger of fires and explosions. Consequently, in the development of measures to ensure

fire safety is necessary to have information about the fire hazard properties of dyes.

Currently one of the most urgent tasks is to develop universal prediction methods of physical and

chemical properties of organic compounds. Promising important method is the descriptors method

based on establishing of dependency the structure – properties.

The purpose of this work — study the possibility of using the descriptor method for predicting the

lower flammability limit (LFL) of anthraquinone dyes.

The analysis found that the best correlation with the index LFL observed for geometric descriptors

(gravitation index: all pairs and the molecule surface area) and the electrostatic descriptors (topo-

graphic electronic indexes: all pairs and all bonds). On the basis of these data approximation equation

for calculating the LFL was obtained.

Checking of the adequacy of the equation showed that the average relative error of estimate of LFL

makes 30 %. Thus, the descriptors method can be used to assess the LEL of anthraquinone dyes.

Keywords: anthraquinone dyes; descriptors; forecasting; fire hazard properties; lower flammability

limit.
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