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ÑÂßÇÜ ÏÎÊÀÇÀÒÅËÅÉ ÏÎÆÀÐÍÎÉ ÎÏÀÑÍÎÑÒÈ
Ñ ÕÈÌÈ×ÅÑÊÈÌ ÑÒÐÎÅÍÈÅÌ. XVII. ÄÈÕËÎÐÀËÊÀÍÛ

Èçó÷åíà âçàèìîñâÿçü õèìè÷åñêîãî ñòðîåíèÿ è ïîæàðîîïàñíûõ ñâîéñòâ â ðÿäó äèõëîðàëêàíîâ.
Ïîêàçàíî, ÷òî äëÿ ýòèõ ñîåäèíåíèé óäîâëåòâîðèòåëüíî ðàáîòàåò ïðàâèëî óãëåðîäíîé öåïè, êî-
òîðîå ïîçâîëÿåò ïðîãíîçèðîâàòü èõ ôèçèêî-õèìè÷åñêèå è ïîæàðîîïàñíûå ïîêàçàòåëè. Ïðåäëî-
æåíû ýìïèðè÷åñêèå óðàâíåíèÿ äëÿ ðàñ÷åòà êðèòè÷åñêîãî äàâëåíèÿ (Pê (àòì) = –47,739 (lnNC)

0,5 +
+ 92,31), òåïëîòû îáðàçîâàíèÿ (Íîáð (êÄæ/ìîëü) = –(20,639NC + 74,83)), òåïëîòû ñãîðàíèÿ
(Íñã (êÄæ/ìîëü)= –(615,16NC – 132,02)), êðèòè÷åñêîé òåìïåðàòóðû (Òêð (Ê) = 0,155NC

3 – 5,222NC
2 +

+ 66,062NC + 449,3), òåìïåðàòóðû êèïåíèÿ (Òêèï (Ê) = 0,105NC
3 – 3,588NC

2 + 53,726NC + 262,6),
òåìïåðàòóðû âñïûøêè (Òâñï (Ê) = 16,663NC + 250,5, tâñï (°Ñ) = 0,848têèï – 92,2), íèæíåãî è âåðõ-
íåãî òåìïåðàòóðíûõ ïðåäåëîâ âîñïëàìåíåíèÿ (Òí (Ê) = –0,822NC

2 + 25,35NC + 231,5, Òâ (Ê) =
= –1,086Òí + 16,9). Äëÿ äèõëîðàëêàíîâ ëèíåéíîãî ñòðîåíèÿ NÑ – êîëè÷åñòâî àòîìîâ óãëåðîäà.
Äëÿ ñîåäèíåíèé èçîìåðíîãî ñòðîåíèÿ ïàðàìåòð NÑ ðàâåí äëèíå óñëîâíîé óãëåðîäíîé öåïè,
îïðåäåëÿåìîé â ñîîòâåòñòâèè ñ ïðàâèëîì óãëåðîäíîé öåïè. Äàí ïðîãíîç ðàíåå íåèçâåñòíûõ
ôèçèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ ñâîéñòâ ðÿäà äèõëîðàëêàíîâ.

Êëþ÷åâûå ñëîâà: äèõëîðàëêàí; òåìïåðàòóðà âñïûøêè; çàâèñèìîñòü; ïðîãíîç; õåìîèíôîð-
ìàòèêà.

Èçó÷åíèå êîëè÷åñòâåííîé âçàèìîñâÿçè ñòðóêòóðà

– ñâîéñòâî, èëè QSPR (Quantitative Structure – Pro-

perty Relationship), ÿâëÿåòñÿ îäíèì èç íàïðàâëåíèé

õåìîèíôîðìàòèêè (Ñheminformatics) [1–26]. Â ïðå-

äûäóùèõ ðàáîòàõ áûëè ïðåäñòàâëåíû ðåçóëüòàòû

QSPR-èññëåäîâàíèé ðàçëè÷íûõ ìîíîçàìåùåííûõ

îðãàíè÷åñêèõ ñîåäèíåíèé [11–25], à òàêæå äèàë-

êèëáåíçîëîâ è �,�-àìèíîñïèðòîâ [22, 26]. Â íàñòî-

ÿùåé ñòàòüå â êà÷åñòâå îáúåêòà èññëåäîâàíèÿ âû-

áðàíû äèõëîðàëêàíû, êîòîðûå ïðèìåíÿþòñÿ â êà-

÷åñòâå ðåàãåíòîâ â îðãàíè÷åñêîì ñèíòåçå, à òàêæå

õëîðèñòûé ìåòèëåí (äèõëîðìåòàí) è äèõëîðýòàí, êî-

òîðûå øèðîêî èñïîëüçóþòñÿ â êà÷åñòâå îðãàíè÷å-

ñêèõ ðàñòâîðèòåëåé â ïðîìûøëåííîñòè è áûòó.

Â òàáë. 1 ïðèâåäåíû äàííûå, èñïîëüçîâàííûå â

êà÷åñòâå èñõîäíîé áàçû äëÿ íàøåãî QSPR-èññëåäî-

âàíèÿ. Ýòî ïîêàçàòåëè ôèçèêî-õèìè÷åñêèõ è ïîæà-

ðîîïàñíûõ ñâîéñòâ �,�-äèõëîðàëêàíîâ (I)–(XII),

âçÿòûå èç ýëåêòðîííûõ áàç äàííûõ è ñïðàâî÷íîé

ëèòåðàòóðû [27–32], à òàêæå ðàññ÷èòàííûå ïî ìåòî-

äàì Ëèäåðñåíà (êðèòè÷åñêàÿ òåìïåðàòóðà Òêð (Ê)),

Ðèäåëÿ – Ëèäåðñåíà (êðèòè÷åñêîå äàâëåíèå Ðêð (àòì)),

Áàòëåðà (òåìïåðàòóðà âñïûøêè Òâñï (Ê)), Ìîíàõîâà

(íèæíèé è âåðõíèé êîíöåíòðàöèîííûå ïðåäåëû âîñ-

ïëàìåíåíèÿ (ÊÏÂ) Ñí è Ñâ (% îá.), Ãåññà (ýíòàëüïèÿ

(òåïëîòà) ñãîðàíèÿ Íñã (êÄæ�ìîëü)) [32–34], ñ ïî-

ìîùüþ ïðîãðàììíîãî êîìïëåêñà ChemBioOffice

2012 (òåìïåðàòóðà êèïåíèÿ Òêèï (Ê), Òêð, Ðêð, ýíòàëü-

ïèÿ (òåïëîòà) îáðàçîâàíèÿ Hîáð (êÄæ�ìîëü), òîïî-

ëîãè÷åñêèé èíäåêñ Âèíåðà W). Êðîìå òîãî, ïî óðàâ-

íåíèÿì (1)–(3) èç ÃÎÑÒ 12.1.044–89* áûëè ðàñ-

ñ÷èòàíû íèæíèé (Òí) (âåðõíèé Òâ) òåìïåðàòóðíûé

ïðåäåë âîñïëàìåíåíèÿ (ðàñïðîñòðàíåíèÿ ïëàìåíè)

Òï (Ê), òåìïåðàòóðû âñïûøêè è êèïåíèÿ tâñï è têèï

(°Ñ) [34]:
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ãäå À, B, C — êîíñòàíòû Àíòóàíà [35];

Ñï — íèæíèé (âåðõíèé) êîíöåíòðàöèîííûé ïðå-

äåë âîñïëàìåíåíèÿ (ðàñïðîñòðàíåíèÿ ïëàìåíè),

% (îá.);

Ð0 — àòìîñôåðíîå äàâëåíèå, àòì;

aj, lj — êîëè÷åñòâî è äåñêðèïòîð j-é ãðóïïû.

Äåôèöèò äàííûõ è ñîìíèòåëüíîñòü ðÿäà çíà÷å-

íèé êîíöåíòðàöèîííûõ ïðåäåëîâ âîñïëàìåíåíèÿ

�,�-äèõëîðàëêàíîâ (I)–(XII) íå ïîçâîëÿþò íàéòè

õîðîøèå êîððåëÿöèîííûå çàâèñèìîñòè ïîêàçàòåëåé

ôèçè÷åñêèõ è ïîæàðîîïàñíûõ ñâîéñòâ ýòèõ ñîåäè-

íåíèé îò ÷èñëà àòîìîâ óãëåðîäà NC.

Ðåçóëüòàòû ïðîãíîçà ïî àïïðîêñèìàöèîííîìó

óðàâíåíèþ Ìîíàõîâà (4) [33] òàêæå ïëîõî ñîãëàñó-

þòñÿ ñ ëèòåðàòóðíûìè äàííûìè ïî êîíöåíòðàöèîí-

íûì ïðåäåëàì �,�-äèõëîðàëêàíîâ (I)–(XII) (ñì.

òàáë. 1). Â òî æå âðåìÿ èñïîëüçîâàíèå âû÷èñëåí-

íûõ ïî ôîðìóëå (4) çíà÷åíèé êîíöåíòðàöèîííûõ

ïðåäåëîâ äàåò ïðèåìëåìûé ïðîãíîç òåìïåðàòóðíûõ

ïðåäåëîâ âîñïëàìåíåíèÿ ñîåäèíåíèé (I)–(XII) ïî

óðàâíåíèþ (1) (ñì. òàáë. 1):

C
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, (4)

ãäå a, b — êîíñòàíòû [30, 33];

� — ñòåõèîìåòðè÷åñêèé êîýôôèöèåíò.

Óñòàíîâëåíî, ÷òî óðàâíåíèå (3) äëÿ ðàñ÷åòà òåì-

ïåðàòóðû âñïûøêè â ðÿäó �,�-äèõëîðàëêàíîâ èìå-

åò îãðàíè÷åíèå ïî NÑ (NC < 8).

Ñ ïîìîùüþ ïðîãðàììíûõ êîìïëåêñîâ Microsoft

Excel 2010 è TableCurve 2D (âåðñèÿ 5.01) ïîëó÷åíû

ýìïèðè÷åñêèå çàâèñèìîñòè (5)–(21) äëÿ ïðîãíîçèðî-

âàíèÿ ôèçèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ ñâîéñòâ

äèõëîðàëêàíîâ ëèíåéíîãî ñòðîåíèÿ (òàáë. 2).

Äàííûå ïî òåìïåðàòóðå ñàìîâîñïëàìåíåíèÿ äè-

õëîðàëêàíîâ ìàëîïðèãîäíû äëÿ QSPR-èññëåäîâàíèÿ.

Àíàëèç åå çíà÷åíèé, ïðèâåäåííûõ â òàáë. 1, ïîêà-

çûâàåò, ÷òî íà÷èíàÿ ñ 1,4-äèõëîðáóòàíà îíà ïðàêòè-

÷åñêè íå èçìåíÿåòñÿ, à íàáëþäàåìûå íåçíà÷èòåëü-

íûå ðàçëè÷èÿ ëåæàò â ïðåäåëàõ ýêñïåðèìåíòàëüíîé

îøèáêè.

Ðàíåå [36] äëÿ äèõëîðàëêàíîâ áûëà íàéäåíà ëè-

íåéíàÿ çàâèñèìîñòü òåìïåðàòóðû âñïûøêè îò èõ òåì-

ïåðàòóðû êèïåíèÿ:

tâñï = 0,61têèï – 44,6. (22)

Îáðàáîòêà äàííûõ òàáë. 1 ïîêàçûâàåò, ÷òî ìîäè-

ôèöèðîâàííîå óðàâíåíèå Îðìàíäè – Êðýâýíà èìååò

ñëåäóþùèé âèä:

tâñï = 0,601têèï – 39 (r2 = 0,9606). (23)

Èñêëþ÷åíèå õëîðèñòîãî ìåòèëåíà (I), äèõëîð-

ýòàíà (II) è 1,3-äèõëîðïðîïàíà (III) èç êîððåëÿöè-

îííîé çàâèñèìîñòè tâñï = f (têèï) ïîçâîëÿåò ïîâûñèòü

êâàäðàò êîýôôèöèåíòà êîððåëÿöèè äî 0,9918 (ñì.

óðàâíåíèå (21) â òàáë. 2).

Ïðîãíîç, ïîëó÷åííûé ïî ôîðìóëàì (5)–(21) (ñì.

òàáë. 1) è ïî ïðàâèëó óãëåðîäíîé öåïè [1–13], â öå-

ëîì íåïëîõî ñîãëàñóåòñÿ ñ ëèòåðàòóðíûìè ýêñïåðè-

ìåíòàëüíûìè è ðàñ÷åòíûìè ïîêàçàòåëÿìè ôèçèêî-

õèìè÷åñêèõ è ïîæàðîîïàñíûõ ñâîéñòâ�,�-äèõëîð-

àëêàíîâ (I)–(XII).

Â òàáë. 3 ïðèâåäåíû ñïðàâî÷íûå äàííûå ïî ôè-

çèêî-õèìè÷åñêèì è ïîæàðîîïàñíûì ñâîéñòâàì äè-

õëîðàëêàíîâ èçîìåðíîãî ñòðîåíèÿ [27–32], à òàêæå

ðàññ÷èòàííûå ïî ìåòîäàì Ëèäåðñåíà (Òêð), Ðèäåëÿ –

Ëèäåðñåíà (Ðêð), Áàòëåðà (Òâñï), Ãåññà (Íñã) [32–34]

è ñ ïîìîùüþ ïðîãðàììíîãî êîìïëåêñà ChemBio-

Office 2012 (Òêèï, Òêð, Ðêð, Hîáð, W ).

Â òàáë. 3 ïðèâåäåí ïðîãíîç Ðêð, Íîáð è Hñã äëÿ

äèõëîðàëêàíîâ (XIII)–(XXXVII), ïîëó÷åííûé ïî

óðàâíåíèÿì (6)–(8), (14)–(16) è ïî ïðàâèëó óãëåðîä-

íîé öåïè. Â ïðåäûäóùèõ ðàáîòàõ [11, 13–17, 19–26]

áûëî ïîêàçàíî, ÷òî äëÿ îïðåäåëåíèÿ òåìïåðàòóðíûõ

ïîêàçàòåëåé ñîåäèíåíèé èçîìåðíîãî ñòðîåíèÿ èñ-

ïîëüçóåòñÿ íå ÷èñëî àòîìîâ óãëåðîäà NC, à äëèíà

óñëîâíîé óãëåðîäíîé öåïè (ÓÓÖ). Â ìîíîôóíêöèî-

íàëüíûõ ñîåäèíåíèÿõ ââåäåíèå ìåòèëüíîãî, ýòèëü-

íîãî, ïðîïèëüíîãî, áóòèëüíîãî çàìåñòèòåëåé ôîð-

ìàëüíî óäëèíÿåò îñíîâíóþ óãëåðîäíóþ öåïü (ÎÓÖ)

ñîîòâåòñòâåííî íà 0,5; 1,5; 2,5 è 3,5. Ñïåöèôèêà áè-

ôóíêöèîíàëüíûõ îðãàíè÷åñêèõ âåùåñòâ, âêëþ÷àÿ

äèõëîðàëêàíû, çàêëþ÷àåòñÿ â òîì, ÷òî óãëåðîäíàÿ

öåïü ìîæåò ðàñòè êàê çà ñ÷åò óäëèíåíèÿ ÎÓÖ, òàê è

çà ñ÷åò ââåäåíèÿ àëêèëüíûõ çàìåñòèòåëåé (ðèñ. 1).

Ïðè ýòîì ïðèñóòñòâèå âòîðîé ôóíêöèîíàëüíîé

ãðóïïû âíîñèò ñâîè êîððåêòèâû â ðàíåå óñòàíîâ-

ëåííûé àëãîðèòì îïðåäåëåíèÿ ÓÓÖ. Îáíàðóæåíî,

÷òî â ðÿäó äèõëîðàëêàíîâ äîáàâëåíèå ìåòèëüíîãî ðà-

äèêàëà ê ìîëåêóëå óäëèíÿåò ÎÓÖ íå íà 0,5, à íà 0,25.

Ðàññìîòðèì ýòî íà êîíêðåòíûõ ïðèìåðàõ. Èç ðèñ. 2

âèäíî, ÷òî ÎÓÖ (âûäåëåíà ïðÿìîóãîëüíèêîì) 1,1-äè-

õëîðýòàíà (XIII) ðàâíà 1. Äëÿ îïðåäåëåíèÿ ÓÓÖ

ýòîãî ñîåäèíåíèÿ íåîáõîäèìî ê ÎÓÖ äîáàâèòü âêëàä

ìåòèëüíîé ãðóïïû, ò. å. 0,25. Òàêèì îáðàçîì, åãî ÓÓÖ

áóäåò ðàâíà 1,25. Àíàëîãè÷íî âû÷èñëÿåòñÿ ÓÓÖ 1-ìå-

òèë-1,2-äèõëîðýòàíà1 (1,2-äèõëîðïðîïàíà) (XIV),

1-ìåòèë-1,3-äèõëîðïðîïàíà (1,3-äèõëîðáóòàíà) (XV),

1 Äëÿ óäîáñòâà îáñóæäåíèÿ íàçâàíèÿ èññëåäóåìûõ ñîåäèíåíèé

äàíû îòíîñèòåëüíî ÎÓÖ. Â ñêîáêàõ ïðèâåäåíû íàçâàíèÿ ïî

íîìåíêëàòóðå ÈÞÏÀÊ (IUPAC).



27ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2015 ÒÎÌ 24 ¹ 1

ÏÎÆÀÐÎÂÇÐÛÂÎÎÏÀÑÍÎÑÒÜ ÂÅÙÅÑÒÂ È ÌÀÒÅÐÈÀËÎÂ

Ôîðìóëà,
íîìåð,
(ÎÓÖ),

W

Ðêð, àòì

Òåïëîòà, êÄæ�ìîëü Òåìïåðàòóðà, Ê ÊÏÂ, % (îá.)

Íîáð Hñã Òêð Òêèï Òâñï Òí Òâ Òñâñ Ñí Ñâ

ClCH2Cl

I

(1)

4

60,00

58,3
ð

51,2
p

–95,5ð

–95,5

–93,7

–513,9
ð

–448
ð

–483,1ð

–483,1

–469,6

510

507
p

569
ð

510

513

313

310
ð

297
ð

313

317

311

265

259

259
ð

257�

258�

267

268
ð

256�

256

258

276
ð

293�

295

297

888

829

935

853

14

12

7,5p

22

19

47,4p

Cl(CH2)2Cl

II

(2)

10

52,90

53,00

48,1
ð

47,3
p

52,6

52,9

50,9*

–129,8
ð

–116,1ð

–116,1

–116,0

–116,1*

–1105,0
ð

–1241,0
ð

–1076

–1098,3ð

–1098,3

–1107,0

–1098,3*

562

563

564
p

562
p

593
ð

562

557

557*

357

356

357
ð

320
ð

357

352

359

353*

286

282

289
ð

286�

283�

284

283*

281
ð

278�

279

276

278*

308
ð

340
ð

320�

320

317

319*

686 4,5

6,2

3,8p

16

16,2

27,3p

Cl(CH2)3Cl

III

(3)

20

40,96

41,75

41,0
ð

39,6
p

42,3

42,0

44,3*

–159,2
ð

–136,7ð

–136,7

–137,2

–136,8*

–1707,0
ð

–1752,0
ð

–1713,5ð

–1713,5

–1723,3

–1713,5*

603

587

607
p

608
p

615
ð

605

604

602*

394

394
ð

343
ð

394

392

397

392*

305

294

305
ð

310�

304�

300

300*

305
ð

300�

300

299

299*

336
ð

344�

343

342

343*

753 3,4

2,5p
14,5

19,2p

Cl(CH2)4Cl

IV

(4)

35

35,63

35,6
ð

35,1
p

36,1

35,6

36,6*

–179,0
ð

–157,4ð

–157,4

–158,1

–157,4*

–2320,0
ð

–2328,6ð

–2328,6

–2334,6

–2328,6*

641

646
p

644
p

635
ð

640

641

636*

428

427

435

427
ð

366
ð

427

425*

325

314

313

314
ð

333�

321�

317

314

313!

312!

318*

317
ð

320�

320

320*

337
ð

366�

364

365

366*

493 1,5

1,8

1,9p

4

8,9

14,8p

Cl(CH2)5Cl

V

(5)

56

32,48

31,5
ð

31,4
p

31,7

31,3

32,0*

–200,0
ð

–178,0p

–178,0

–178,7

–178,1*

–2926,0
ð

–2943,8ð

–2943,8

–2945,1

–2943,8*

668

674
p

653
ð

668

670

667*

456

336

453
ð

389
ð

455

453

452*

343

336

299

300
ð

352�

335�

334

335

336!

331*

342
ð

340�

338

339

337*

378
ð

387�

384

385

382*

1,7

1,5p
8,6

12,0p

Cl(CH2)6Cl

VI

(6)

84

28,3p

28,4

28,1

28,5*

–198,7ð

–198,7

–199,3

–198,7*

–3558,9ð

–3558,9

–3556,4

–3559,0*

692p

670
ð

691

692

689*

477

477
ð

412
ð

478

479

476

478*

347

350

358

347
ð

352�

342�

350

351

354!

352*

354�

354

355

354*

398�

401

402

401*

477

473

5,3

1,3p
10,5

9,0p

Òàáëèöà 1. Ñïðàâî÷íûå è ðàñ÷åòíûå ôèçèêî-õèìè÷åñêèå è ïîæàðîîïàñíûå ñâîéñòâà íîðìàëüíûõ äèõëîðàëêàíîâ
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2-ìåòèë-1,3-äèõëîðïðîïàíà (XVI), 1-ìåòèë-1,4-äè-

õëîðáóòàíà (1,4-äèõëîðïåíòàíà) (XVII) è 2-ìåòèë-

1,4-äèõëîðáóòàíà (XVIII). Íåîáõîäèìî îòìåòèòü, ÷òî

ïåðåìåùåíèå ìåòèëüíîé ãðóïïû âäîëü óãëåðîäíîé

öåïè ìîëåêóëû äèõëîðàëêàíà íå ïðèâîäèò ê ñóùåñò-

âåííîìó èçìåíåíèþ ôèçèêî-õèìè÷åñêèõ è ïîæàðî-

Ôîðìóëà,
íîìåð,
(ÎÓÖ),

W

Ðêð, àòì

Òåïëîòà, êÄæ�ìîëü Òåìïåðàòóðà, Ê ÊÏÂ, % (îá.)

Íîáð Hñã Òêð Òêèï Òâñï Òí Òâ Òñâñ Ñí Ñâ

Cl(CH2)7Cl
VII

(7)
120

25,6p

25,7
25,6

25,9*

–219,3p

–219,3
–219,8
–219,3*

–4174,1ð

–4174,1
–4169,1
–4174,1*

686
ð

709
708*

494ð

434
ð

499
500
497
497*

356
ð

380�

351�

367
366
367*

368�

369
367*

415�

417
418
414*

1,1p 8,4p

Cl(CH2)8Cl
VIII

(8)
165

23,4p

23,5
23,6*

–239,9p

–239,9
–240,2
–240,0*

–4789,3ð

–4789,3
–4783,4
–4789,3*

723p

700
ð

723
721*

516
514

ð

457
ð

517
515
515*

391

382
382

ð

392�

355�

384
382
387!

384*

380�

382
381*

430�

431
430*

488 1,0p 7,9p

Cl(CH2)9Cl
IX

(9)
220

21,6p

21,2
p

21,5
21,7

21,7*

–260,6p

–260,6
–260,6*

–5404,4ð

–5404,4
–5399,4
–5404,5*

732p

714
ð

734
734*

531
533

ð

523
ð

532
533
532*

>385

480
ð

402�

358�

400
399
400!

402*

393
392*

444
443
444*

0,9p 7,4p

Cl(CH2)10Cl
X

(10)
286

20,0p

19,4
p

19,9
20,1

20,1*

–281,2p

–281,2
–281,0
–281,3*

–6019,6ð

–6019,6
–6017,0
–6019,6*

745p

727
ð

743
741*

548
557

ð

503
ð

546
547
545*

419
386

382
ð

413�

362�

417
419
414#

417*

404�

403
402*

457�

454
454*

493 0,5
0,8p

7,0p

Cl(CH2)11Cl
XI

(11)
364

18,6p

17,9
p

18,4
18,6

18,7*

–301,9p

–301,9
–301,4
–301,9*

–6634,7ð

–6634,7
–6636,3
–6634,8*

739
ð

750
751
752*

526
ð

559
561
560*

421�

362�

434
435*

411
411*

463
464
464*

0,7p 6,7p

Cl(CH2)12Cl
XII

(12)
455

17,4p

16,5
p

17,1
17,2

–322,5ð

–322,5
–321,8

–7249,9ð

–7249,9
–7257,2

758p

750
ð

758

572
579

ð

549
ð

572
571
570
574

401

401
ð

429�

363�

450
454

417
419

470
472

483 0,6p 6,3p

Ï ð è ì å ÷ à í è ÿ :

1. Òñâñ — òåìïåðàòóðà ñàìîâîñïëàìåíåíèÿ.

2. Ñèìâîëîì “ð” îáîçíà÷åíû ðàñ÷åòíûå âåëè÷èíû, ïîëó÷åííûå èç ñïðàâî÷íîé ëèòåðàòóðû [28–32] èëè âû÷èñëåííûå ïî èç-

âåñòíûì ôîðìóëàì [32–34]; “"” — ðàññ÷èòàííûå ïî óðàâíåíèÿì (1)–(3).

3. Êóðñèâîì âûäåëåíû ïðîãíîçíûå çíà÷åíèÿ, ïîëó÷åííûå ðàñ÷åòîì ïî óðàâíåíèÿì (5)–(20) (òàáë. 2), êóðñèâîì ñ ñèìâîëîì

“*” — ïî ïðàâèëó óãëåðîäíîé öåïè, ñ ñèìâîëîì “#” — ïî ôîðìóëå (21). Æèðíûì øðèôòîì âûäåëåíû çíà÷åíèÿ, êîòîðûå

íå ó÷èòûâàëèñü ïðè âûâîäå óðàâíåíèé (5)–(21).

Îêîí÷àíèå òàáë.1
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îïàñíûõ ïîêàçàòåëåé (ñì. òàáë. 3, XV è XVI, XVII è

XVIII). Ýòî ÿâëåíèå íàìè íàçâàíî ñâîéñòâîì àëêèëü-

íîé ãðóïïû. Ïîäîáíîå íàáëþäàåòñÿ â ðàçëè÷íûõ

êëàññàõ îðãàíè÷åñêèõ ñîåäèíåíèé ñ îäíîé ôóíêöè-

îíàëüíîé ãðóïïîé è äèàëêèëáåíçîëàõ2 [11, 13–17,

18–25].

ÓÓÖ äèõëîðàëêàíîâ ñ ýòèëüíûì ðàäèêàëîì

îïðåäåëÿåòñÿ êàê ñóììà ÎÓÖ, ìåòèëåíîâîãî è ìå-

òèëüíîãî ôðàãìåíòîâ. Âêëàä ÑÍ3 òàêæå ðàâåí 0,25,

à âêëàä ÑÍ2-ãðóïïû — 0,75. Ïðèìåðû îïðåäåëåíèÿ

ÓÓÖ äèõëîðýòèëàëêàíîâ (XIX)–(XXII) ïðèâåäåíû

íà ðèñ. 3. Ïåðåìåùåíèå ýòèëüíîãî çàìåñòèòåëÿ âäîëü

ÎÓÖ ñîåäèíåíèé (XXI) è (XXII), êàê âèäíî èç òàáë. 3,

òàêæå íå ïðèâîäèò ê ñóùåñòâåííûì èçìåíåíèÿì ôè-

çèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ ïîêàçàòåëåé ýòèõ

âåùåñòâ. Àíàëîãè÷íî âû÷èñëÿåòñÿ ÓÓÖ ïðîïèëäè-

õëîðìåòàíà (1,1-äèõëîðáóòàíà) (XXIII), ïðîïèë-1,2-

äèõëîðýòàíà (1,2-äèõëîðïåíòàíà) (XXIV), 1-ïðîïèë-

1,3-äèõëîïðîïàíà (1,3-äèõëîðãåêñàíà) (XXV) è 2-ïðî-

ïèë-1,3-äèõëîïðîïàíà (1-õëîð-2-(õëîðìåòèë)-ïåí-

òàíà) (XXVI) (ðèñ. 4).

Â ñëó÷àå äèàëêèëäèõëîðàëêàíîâ âîçíèêàåò ïî-

òðåáíîñòü âî ââåäåíèè äîïîëíèòåëüíîé ïîïðàâêè�
íà âòîðîé çàìåñòèòåëü. Â ðåçóëüòàòå àíàëèçà äàí-

íûõ òàáë. 3 óñòàíîâëåíî, ÷òî îíà îïðåäåëÿåòñÿ êàê

(m – 1)·0,25 (ãäå m — ÷èñëî àëêèëüíûõ çàìåñòèòå-

ëåé â ÎÓÖ è â áîêîâûõ öåïÿõ). Äëÿ äè-, òðè-, òåòðà-,

ïåíòà- è ãåêñààëêèëäèõëîðàëêàíîâ ïîïðàâêà� áóäåò

ðàâíà ñîîòâåòñòâåííî 0,25; 0,5; 0,75; 1 è 1,25. Äëÿ

óäîáñòâà íàõîæäåíèÿ � àëêèëüíûå çàìåñòèòåëè íà

ðèñ. 2–5 âûäåëåíû îâàëàìè. Ïðèìåðû âû÷èñëåíèÿ

ÓÓÖ äèàëêèëäèõëîðàëêàíîâ (XXVII)–(XXXVII)

ïðèâåäåíû íà ðèñ. 5.

Äëÿ èçîìåðíûõ äèõëîðàëêàíîâ (XIII)–(XXXVII)

â òàáë. 3 ïðèâåäåíû ðåçóëüòàòû ðàñ÷åòà Òêð, Òêèï,

Òâñï è Òí ïî óðàâíåíèÿì (9)–(12) è (17)–(21), â êîòî-

ðûå âìåñòî NC, W è Ì ïîäñòàâëåíû çíà÷åíèÿ ñîîò-

âåòñòâåííî ÓÓÖ, ïðèâåäåííîãî èíäåêñà Âèíåðà W*

è ïðèâåäåííîé ìîëåêóëÿðíîé ìàññû Ì*3. Ïðîãíî-

çèðîâàíèå ôèçèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ ïî-

êàçàòåëåé ñîåäèíåíèé (XIII)–(XXXVII) ïî ïðàâèëó

óãëåðîäíîé öåïè òàêæå ïðåäñòàâëåíî â òàáë. 3. Çíà-

÷åíèÿ Òâ îïðåäåëåíû ïî ôîðìóëå (13) èñõîäÿ èç âû-

÷èñëåííûõ çíà÷åíèé Òí. Äëÿ ñðàâíåíèÿ âûïîëíåíû

Óðàâíåíèå, åäèíèöû èçìåðåíèÿ
Íîìåð

óðàâíåíèÿ
r2 Îáëàñòü

ïðèìåíåíèÿ

P Nêð C
	 � 
47 739 92 310 5, (ln ) ,, àòì (5) 0,9994 2 � NC � 12

Íîáð = – (20,639 NC + 74,83) êÄæ�ìîëü (6) 0,9999 1 � NC � 12

Íñã = – (615,16 NC – 132,02) êÄæ�ìîëü (7) 1,0000 1 � NC � 12

Ò N N Nêð C C C	 � 
 
0 155 5 222 66 062 449 33 2, , , , Ê (8) 0,9998 1 � NC � 12

Ò N N Nêèï C C C	 � 
 
0 105 3 588 53 726 262 63 2, , , , Ê (9) 0,9999 1 � NC � 12

Òâñï = 16,663 NC + 250,5 Ê (10) 0,9973 1 � NC � 12

Ò N Ní C C	 � 
 
0 822 25 35 231 52, , , Ê (11) 0,9995 1 � NC � 12

Òâ = 1,086 Tí + 16,9 Ê (12) 0,9990 1 � NC � 12

P W N W N W Nêð C C C	 � 
381 91 896 18 773 871 5 0, ln ( ) , ln ( ) , ln ( ), ,5 217 47� , àòì (13) 0,9999 2 � NC � 12

Í WNîáð C	 � 
( , ( ) , ),31 753 48 830 25 êÄæ�ìîëü (14) 0,9999 1 � NC � 12

Í WNñã C	 � �( , ( ) , ),855 45 757 050 25 êÄæ�ìîëü (15) 0,9999 1 � NC � 12

Ò W N W Nêð C C	 � 
 �225 45 1030 3 387 240 5, ln ( ) , ln ( ) ,, Ê (16) 0,9993 1 � NC � 12

Ò W N W Nêèï C C	 � 
 �57 217 523 4 219 90 5, ln ( ) , ln ( ) ,, Ê (17) 0,9993 1 � NC � 12

Ò MWêèï 	 �62 637 24 652 3, ln ( ) , Ê (18) 0,9994 1 � NC � 12

Ò W N W N W Nâñï C C C	 � 
 �124 83 857 44 2070 70 9 0 6 0 3, ( ) , ( ) , ( ), , , 1384 1, Ê (19) 0,9994 3 < NC � 10

Ò W N W Ní C C	 � 
 �549 88 1979 3 12900 5, , ( ) , Ê (20) 0,9992 1 � NC � 12

t tâñï êèï	 �0 848 92 2, , °Ñ (21) 0,9918 3 < NC � 10

Ï ð è ì å ÷ à í è å . M — ìîëåêóëÿðíàÿ ìàññà, êã�êìîëü; r — êîýôôèöèåíò êîððåëÿöèè.

Òàáëèöà 2. Óðàâíåíèÿ äëÿ ïðîãíîçèðîâàíèÿ ôèçèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ ñâîéñòâ äèõëîðàëêàíîâ (I)–(XII)

2 Â ðàáîòå [22] äèàëêèëáåíçîëû ðàññìîòðåíû êàê ñîåäèíåíèÿ ñ

îäíîé ôóíêöèîíàëüíîé ãðóïïîé (áåíçîëüíûé öèêë). Äëÿ ìî-

íîôóíêöèîíàëüíî çàìåùåííûõ àëêàíîâ ïåðåìåùåíèå âäîëü

ÎÓÖ íå òîëüêî àëêèëüíîãî çàìåñòèòåëÿ, íî è ñàìîé ôóíêöèî-

íàëüíîé ãðóïïû íå ïðèâîäèò ê ñóùåñòâåííûì èçìåíåíèÿì

ôèçèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ ñâîéñòâ. Äëÿ äèõëîð-

àëêàíîâ ïåðåìåùåíèå àòîìà õëîðà âäîëü ÎÓÖ ïðèâîäèò ê èç-

ìåíåíèþ ÓÓÖ, à ñëåäîâàòåëüíî, è ïîêàçàòåëåé äèõëîðàëêàíîâ. 3 M* = 14,027 ÓÓÖ + 70,906.
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Íîìåð,
(ÓÓÖ),

W�W*

Ðêð, àòì
Òåïëîòà, êÄæ�ìîëü Òåìïåðàòóðà, Ê

Íîáð Hñã Òêð Òêèï Òâñï Òí Òâ

XIII

(1,25)
9�5,625

49,9
50,0
49,3p

52,6
48,9

50,9*

–129,4ð

–121,4p

–116,1
–114,2

–116,1*

–1118,0
–1110,4
–1098,3p

–1098,3
–1056,7

–1098,3*

523
535
524p

521p

533p

524
537

523*

331
330
330p

320ð

324
336

328

324*

261
263
260p

270"

263"

271
270*

264ð

262
268

262*

277ð

301
308

300*

XIV

(2,25)
18�13,5

45,9
41,8
41,8p

42,3
39,9

44,3*

–162,8ð

–142,0p

–136,7
–134,9

–136,8*

–1707,0
–1713,5p

–1713,5
–1656,3

–1713,5*

572
578
570p

569p

579p

573
588

568*

369
370
368p

342ð

367
378

374

366*

277
286
277p

320"

284"

287
288

288*

284p

266p

284
291

284*

315p

310p

326
333

326*

XV

(3,25)
32�26

36,3p

35,4p

36,1
34,4

36,6*

–162,7ð

–157,4
–155,6

–157,4*

–2328,6p

–2328,6
–2263,4

–2328,7*

612p

601ð

614
630

613*

407
407p

366ð

403
416

409

403*

303
304
304p

372"

305"

305
294!

305

304*

305
313

303*

348
357

340*

XVI

(3,25)
31�25,2

36,3p

35,5p

36,1
34,0

36,6*

–162,7ð

–157,4
–154,8

–157,4*

–2328,6p

–2328,6
–2238,6

–2328,7*

616p

620ð

614
626

613*

410p

366ð

403
412

408

403*

301p

393"

307"

305
297!

302

304*

305
311

303*

348
355

340*

XVII

(4,25)
52�44,2

32,0p

31,7p

31,7
30,6

32,0*

–183,3p

–178,0
–176,3

–178,1*

–2943,8p

–2943,8
–2874,5

–2943,8*

638p

621p

648
661

644*

435
435p

421p

388ð

434
447

439

432*

318p

429"

318"

321
318!

329

321*

324
333

324*

369
379

370*

XVIII

(4,25)
50�42,5

32,0p

31,7p

31,7
30,2

32,0*

–183,3p

–178,0
–175,1

–178,1*

–2943,8p

–2943,8
–2837,6

–2943,8*

648p

639p

648
657

644*

442p

432p

388ð

434
447

439

432*

318p

457"

324"

321
324!

326

321*

324
330

324*

369
376

370*

XIX

(2)
18�12

42,3
41,8p

40,0p

42,3
39,9

44,3*

–150,8p

–142,0p

–136,7
–134,9

–136,8*

–1733,0
–1720,0
–1713,5p

–1713,5
–1656,3

–1713,5*

559
557p

560p

558p

562
588

557*

361
358p

361p

343ð

357
378

367

353*

280
294
280p

356"

277"

283
255!

274

283*

278p

279
291

278*

309p

320
333

319*

Òàáëèöà 3. Ñïðàâî÷íûå è ðàñ÷åòíûå ôèçèêî-õèìè÷åñêèå è ïîæàðîîïàñíûå ñâîéñòâà äèõëîðàëêàíîâ èçîìåðíîãî ñòðîåíèÿ



31ISSN 0869-7493 ÏÎÆÀÐÎÂÇÐÛÂÎÁÅÇÎÏÀÑÍÎÑÒÜ 2015 ÒÎÌ 24 ¹ 1

ÏÎÆÀÐÎÂÇÐÛÂÎÎÏÀÑÍÎÑÒÜ ÂÅÙÅÑÒÂ È ÌÀÒÅÐÈÀËÎÂ

Íîìåð,
(ÓÓÖ),

W�W*

Ðêð, àòì
Òåïëîòà, êÄæ�ìîëü Òåìïåðàòóðà, Ê

Íîáð Hñã Òêð Òêèï Òâñï Òí Òâ

XX
(3)

31�23,25

36,3
36,3p

35,4p

36,1
34,0

36,6*

–190,1p

–162,7p

–157,4
–154,8

–157,4*

–2311,0
–2328,6p

–2328,6
–2238,6

–2328,7*

600
597p

601p

605
625

602*

397
396p

398p

366ð

394
412

403

392*

299
300
299p

366"

297"

300
286!

302

300*

299p

300
311

299*

331p

343
355

343*

XXI
(4)

50�40

32,0p

31,7p

31,7
30,2

32,0*

–183,3p

–178,0
–175,1

–178,1*

–2943,8p

–2943,8
–2837,6

–2943,8*

619p

621p

640
681

636*

423p

421p

388ð

427
443

433

425*

316p

420"

308"

317
307!

326

318*

320
330

320*

364
376

366*

XXII
(4)

48�38,4

32,0p

31,7p

31,7
29,8

32,0*

–183,3p

–178,0
–173,8

–178,1*

–2943,8p

–2943,8
–2799,7

–2943,8*

634p

639p

640
677

636*

432p

388ð

427
438

431

425*

451"

316"

317
316!

322

318*

320
327

320*

364
372

366*

XXIII
(2,75)
32�22

36,3p

35,4p

36,1
34,4

36,6*

–162,7p

–157,4
–155,6

–157,4*

–2328,6p

–2328,6
–2263,4

–2328,7*

579p

582p

595
630

593*

385
387p

385p

366ð

385
416

399

385*

292
296p

396"

288"

296
276!

305

296*

295
313

295

337
357

338

XXIV
(3,75)

50�37,5

32,0p

31,7p

31,7
30,2

32,0*

–183,3p

–178,0
–175,1
–178,1*

–2943,8p

–2943,8
–2443,8
–2943,8*

619p

621p

632
657

632*

422
422p

421p

388ð

419
443

428

420*

315
316p

420"

308"

313
307!

326

311*

315
330
315*

359
376
361*

XXV
(4,75)

75�59,38

28,7p

28,5p

28,4
27,2

28,5*

–203,9p

–198,7
–195,1

–198,7*

–3558,9p

–3558,9
–3431,2

–3559,0

642p

640p

662
681

659*

448p

442p

411ð

448
467

454

445*

330p

485"

319"

330
329!

343

328*

333
347

333*

379
393

378*

XXVI
(4,75)
72�57

28,7p

28,5p

28,4
26,9

28,5*

–203,9p

–198,7
–193,6

–198,7*

–3558,9p

–3558,9
–3387,0

–3559,0

651p

657p

662
677

659*

454p

411ð

448
463

453

445*

518"

324"

330
334!

340

328*

333
344

333*

379
390

378*

XXVII
(1,75)

16�9,33

43,9p

40,5p

42,3
37,6

44,3*

–145,5p

–136,7
–132,4

–136,8*

–1713,5p

–1713,5
–1583,5

–1713,5*

536p

510p

550
568

549*

342
345p

340ð

346
361

354

346*

268
268p

358"

263"

280
239!

259

281*

273
281

273*

314
323

313*

Ïðîäîëæåíèå òàáë. 3
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Íîìåð,
(ÓÓÖ),

W�W*

Ðêð, àòì
Òåïëîòà, êÄæ�ìîëü Òåìïåðàòóðà, Ê

Íîáð Hñã Òêð Òêèï Òâñï Òí Òâ

XXVIII
(2,75)

29�19,94

36,9
37,0p

35,8p

36,1
33,1

36,6*

–192,6p

–167,9p

–157,4
–153,0

–157,4*

–2311,0p

–2328,6p

–2328,6
–2187,1

–2328,7*

599
597p

593p

565p

595
616

591*

393
398
384p

365ð

385
403

394

382*

291
300
291p

363"

294"

296
283!

295

296*

295p

295
306

294*

327p

337
349

337*

XXIX
(3,75)
48�36

32,6p

32,0p

31,7
29,8

32,0*

–188,6p

–178,0
–173,8

–178,1*

–2943,8p

–2943,8
–2799,7

–2943,8*

618p

588p

632
652

632*

418
422p

387ð

419
438

427

420*

310p

418"

305"

313
304!

322

311*

315
327

315*

359
372

361*

XXX
(2,5)

28�17,5

37,8p

35,9p

36,1
32,7

36,6*

–166,1p

–157,4
–152,1

–157,4*

–2328,6p

–2328,6
–2160,3

–2328,7*

572p

537p

584
611

583*

375
375p

363p

376
399

387

376*

288
289p

389"

280"

292
267!

292

293*

290
303

289*

332
346

332*

XXXI
(3,5)

46�32,2

32,6p

32,0p

31,7
29,4

32,0*

–188,6p

–178,0
–172,5

–178,1*

–2943,8p

–2943,8
–2760,5

–2943,8*

609p

588p

623
647

618*

412
411p

388p

411
433

420

409*

309p

414"

300"

309
299!

318

307*

310
324

310*

354
369

355*

XXXII
(3,25)

46�29,9

33,3p

32,1p

31,7
29,4

32,0*

–186,8p

–178,0
–172,5

–178,1*

–2943,8p

–2943,8
–2760,5

–2943,8*

597p

561p

614
647

613*

402
403p

386p

403
433

415

403*

305p

431"

292"

305
290!

318

303*

305
324

305*

348
369

350*

XXXIII
(3,25)

44�28,6

33,3p

32,1p

31,7
29,0

32,0*

–186,8p

–178,0
–171,1

–178,1*

–2943,8p

–2943,8
–2720,1

–2943,8*

602p

561p

614
642

613*

405
403p

386p

403
428

413

403*

305p

433"

294"

305
293!

314

303*

305
321

305*

348
365

350*

XXXIV
(3,25)

42�27,3

33,8p

32,4p

28,1
28,5

28,5*

–192,0p

–178,0
–169,7

–198,7*

–3558,9p

–3558,9
–3294,3

–3559,0*

612p

564p

614
636

613*

407p

385p

403
422

411

403*

303p

434"

287"

305
294!

310

303*

305
317

305*

348
361

350*

XXXV
(5,75)

127�91,28

21,5p

24,2p

23,5
22,0

23,6*

–257,4p

–239,9
–228,1

240,0*

–4789,3p

–4789,3
–4418,9

–4789,3*

662p

607p

686
703

686*

467p

451p

473
492

478

472*

341p

546"

316"

346
345!

361

346*

350
364

351*

397
412

395*

Ïðîäîëæåíèå òàáë. 3
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âû÷èñëåíèÿ òåìïåðàòóðû âñïûøêè ïî ìîäèôèöè-

ðîâàííîìó óðàâíåíèþ Îðìàíäè – Êðýâýíà (22).

Óñòàíîâëåíî, ÷òî ïðîãíîç ïî ïðîãðàììíîìó

êîìïëåêñó ChemBioOffice 2012 â áîëüøèíñòâå ñëó-

÷àåâ äàåò çàíèæåííûå ðàñ÷åòíûå çíà÷åíèÿ òåìïåðà-

òóðû êèïåíèÿ äèõëîðàëêàíîâ. Óðàâíåíèå (2) èç íà-

öèîíàëüíîãî ñòàíäàðòà [34] íåïðèìåíèìî äëÿ îïðå-

äåëåíèÿ òåìïåðàòóðû âñïûøêè äèõëîðàëêàíîâ èçî-

ìåðíîãî ñòðîåíèÿ. Ôîðìóëû (14)–(21), â êîòîðûõ â

êà÷åñòâå îäíîãî èç äåñêðèïòîðîâ èñïîëüçóþòñÿ èí-

äåêñû Âèíåðà W è W*, à òàêæå óðàâíåíèå (3) èç

ÃÎÑÒ 12.1.044–89* [34] ïî òî÷íîñòè ïðîãíîçèðîâà-

íèÿ ôèçèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ õàðàêòå-

ðèñòèê ñîåäèíåíèé (XXIII)–(XXXVII) óñòóïàþò

óðàâíåíèÿì (6)–(13) è ïðàâèëó óãëåðîäíîé öåïè.

Â çàêëþ÷åíèå ìîæíî îòìåòèòü, ÷òî â ðåçóëüòàòå

ïðîâåäåííîãî èññëåäîâàíèÿ ñäåëàí ïðîãíîç ðàíåå

íåèçâåñòíûõ ôèçèêî-õèìè÷åñêèõ è ïîæàðîîïàñíûõ

ñâîéñòâ äèõëîðàëêàíîâ ðàçëè÷íûìè ðàñ÷åòíûìè

ìåòîäàìè. Âûÿâëåíû îãðàíè÷åíèÿ ïðèìåíèìîñòè

ôîðìóë ÃÎÑÒ 12.1.044–89* äëÿ ðàñ÷åòà òåìïåðàòóðû

âñïûøêè â çàêðûòîì òèãëå îðãàíè÷åñêèõ ñîåäèíå-

íèé äàííîãî êëàññà. Ïðåäëîæåíû íîâûå ýìïèðè÷å-

ñêèå óðàâíåíèÿ äëÿ ðàñ÷åòà êðèòè÷åñêîãî äàâëåíèÿ

è êðèòè÷åñêîé òåìïåðàòóðû, òåïëîò îáðàçîâàíèÿ è

Íîìåð,
(ÓÓÖ),

W�W*

Ðêð, àòì
Òåïëîòà, êÄæ�ìîëü Òåìïåðàòóðà, Ê

Íîáð Hñã Òêð Òêèï Òâñï Òí Òâ

XXXVI
(3,75)

66�41,26

30,1p

29,1p

28,1
26,3

28,5*

–183,3p

–198,7
–190,5

–198,7*

–3558,9p

–3558,9
–3294,3

–3559,0*

600p

605p

632
668

632*

420
419p

408p

419
453

432

420*

310
314p

554"

297"

313
305!

333

311*

315
337

315*

359
383

361*

XXXVII
(5,25)

136�79,33

24,2p

22,4p

21,5
19,1

21,7*

–286,8p

–260,6
–236,6

–260,6*

–5404,4p

–5404,4
–4675,7

–5404,5*

664p

609p

675
698

674*

464p

471p

461
487

470

461*

340p

612"

305"

338
343!

357

339*

342
360

344*

388
408

390*

Ï ð è ì å ÷ à í è ÿ :

1. W* = ÓÓÖ · W�NC.

2. Æèðíûì øðèôòîì âûäåëåíû äàííûå, ðàññ÷èòàííûå ïî óðàâíåíèÿì (14)–(21).

3. Îñòàëüíûå îáîçíà÷åíèÿ ñì. â ïðèìå÷àíèÿõ ê òàáë. 1.

Îêîí÷àíèå òàáë. 3

Ðèñ. 1. Ñïîñîáû óäëèíåíèÿ óãëå-

ðîäíîé öåïè â äèõëîðàëêàíàõ

ÓÓÖ = 1 + 0,25 = 1,25
XIII

ÓÓÖ = 2 + 0,25 = 2,25
XIV

ÓÓÖ = 3 + 0,25 = 3,25
XV

ÓÓÖ = 3 + 0,25 = 3,25
XVI

ÓÓÖ = 4 + 0,25 = 4,25
XVII

ÓÓÖ = 4 + 0,25 = 4,25
XVIII

Ðèñ. 2. Îïðåäåëåíèå ÓÓÖ â ñîåäèíåíèÿõ (XIII)–(XVIII)

ÓÓÖ = 1 + (0,75 + 0,25) = 2
XIX

ÓÓÖ = 2 + (0,75 + 0,25) = 3
XX

ÓÓÖ = 3 + (0,75 + 0,25) = 4
XXI

ÓÓÖ = 3 + (0,75 + 0,25) = 4
XXII

Ðèñ. 3. Îïðåäåëåíèå ÓÓÖ â ñîåäèíåíèÿõ (XIX)–(XXII)
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ñãîðàíèÿ, òåìïåðàòóð êèïåíèÿ è âñïûøêè äëÿ äè-

õëîðàëêàíîâ íîðìàëüíîãî è èçîìåðíîãî ñòðîåíèÿ.

Ïîêàçàíà ïðèìåíèìîñòü ïðàâèëà óãëåðîäíîé öåïè

è äåéñòâèå ñâîéñòâà ôóíêöèîíàëüíîé ãðóïïû äëÿ

ïðåäñêàçàíèÿ ðàçëè÷íûõ ôèçèêî-õèìè÷åñêèõ è ïî-

æàðîîïàñíûõ ïîêàçàòåëåé â ðÿäó äèõëîðàëêàíîâ.

ÓÓÖ = 1 + (0,25 + 2·0,75) = 2,75
XXIII

ÓÓÖ = 2 + (0,25 + 2·0,75) = 3,75
XXIV

ÓÓÖ = 3 + (0,25 + 2·0,75) = 4,75
XXV

ÓÓÖ = 3 + (0,25 + 2·0,75) = 4,75
XXVI

Ðèñ. 4. Îïðåäåëåíèå ÓÓÖ â ñî-

åäèíåíèÿõ (XXIII)–(XXVI)

ÓÓÖ = 1 + (0,25 + 0,75) + 0,25 + 0,25 = 2,5
XXX

ÓÓÖ = 2 + (0,25 + 0,75) + 0,25 + 0,25 = 3,5
XXXI

ÓÓÖ = 1 + (0,25 + 2·0,75) + 0,25 + 0,25 = 3,25
XXXII

ÓÓÖ = 1 + 2·(0,25 + 0,75) + 0,25 = 3,25
XXXIII

ÓÓÖ = 2 + 3·0,25 + 2·0,25 = 3,25
XXXIV

ÓÓÖ = 4 + 4·0,25 + 3·0,25 = 5,75
XXXV

ÓÓÖ = 1 + (2·0,75 + 0,25) + 2·0,25 + 2·0,25 = 3,75
XXXVI

ÓÓÖ = 1 + 2·(0,25 + 0,75) + 4·0,25 + 5·0,25 = 5,25
XXXVII

Ðèñ. 5. Îïðåäåëåíèå ÓÓÖ â ñîåäèíåíèÿõ (XXVII)–(XXXVII)

ÓÓÖ = 1 + 2·0,25 + 0,25 = 1,75
XXVII
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ABSTRACT

The correlation of chemical structure and fire properties is studied in number of dichloroalkanes. It is

shown, that for these compounds the carbon rule which allows to predict their physicochemical and

fire properties well works. Empirical equations of calculation are offered for critical pressure (Pc (atm) =

= – 47,739 ln (NC)0,5 + 92,31), heat of formation (Hf (kJ�mole) = – (20,639NC + 74,83)), heat of com-

bustion (Hc (kJ�mole) = – (615,16NC – 132,02)), critical temperature (Òc (K) = 0,155 NC
3 – 5,222 NC

2 +

+ 66,062NC + 449,3), boiling point (BP (K) = 0,105 NC
3 – 3,588 NC

2 + 53,726NC + 262,6), flash point

(FP (K) = 16,663NC + 250,5, FP (°C) = 0,848tb – 92,2), lower and upper flammability limit tempe-

ratures (LFLT (K) = 0,822 NC
2 + 25,35NC + 231,5, UFLT (K) = –1,086LFLT (K) + 16,9). NÑ is number

of carbon atoms for normal dichloroalkanes, and it is the conditional carbon chain for isomeric

compounds. Earlier unknown physicochemical and fire-dangerous properties are defined for some

dichloroalkanes.

Keywords: dichloroalkane; flash point; dependence; prediction; chemoinformatics.
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