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ëÛÂ·‡Â‚ Ë ‰.

ÓÍÒË·ÂÌÁÓÈÌÓÈ ÍËÒÎÓÚ˚ Ò 2 ‰Ó 1%, ‚˚ıÓ‰ 4-„Ë‰-
ÓÍÒËËÁÓÙÚ‡ÎÂ‚ÓÈ ÍËÒÎÓÚ˚ Ò 2 ‰Ó 1% Ë ÔÓ‚˚¯‡ÂÚ
‚˚ıÓ‰ Ò‡ÎËˆËÎÓ‚ÓÈ ÍËÒÎÓÚ˚ Ò 25 ‰Ó 48%.

èË Â‡ÍˆËË ‚ ‡ÚÏÓÒÙÂÂ ‡ÁÓÚ‡ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ
0.05 ÏÓÎfl ÙÂÌÓÎ‡ Ò 0.1 ÏÓÎfl Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡Ú‡
(220°ë, 2 ˜) Û‚ÂÎË˜ÂÌËÂ ‰‡‚ÎÂÌËfl „‡Á‡ ÓÚ 1 ‰Ó 10 ‡ÚÏ
ÔË‚Ó‰ËÚ Í ‚ÓÁ‡ÒÚ‡ÌË˛ Ó·˘Â„Ó ‚˚ıÓ‰‡ „Ë‰ÓÍÒË-
ÍËÒÎÓÚ ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓ‚Â‰ÂÌËÂÏ Â‡ÍˆËË ‚ ‡Ú-
ÏÓÒÙÂÂ ‡ÁÓÚ‡. èË ˝ÚÓÏ Ì‡·Î˛‰‡ÂÚÒfl Û‚ÂÎË˜ÂÌËÂ
‚˚ıÓ‰‡ 4-„Ë‰ÓÍÒËËÁÓÙÚ‡ÎÂ‚ÓÈ ÍËÒÎÓÚ˚, ÒÌËÊÂÌËÂ
‚˚ıÓ‰‡ Ò‡ÎËˆËÎÓ‚ÓÈ ÍËÒÎÓÚ˚, ‡ ‚˚ıÓ‰ n-„Ë‰ÓÍÒË-
·ÂÌÁÓÈÌÓÈ ÍËÒÎÓÚ˚ ÔÓ˜ÚË ÌÂ ÏÂÌflÂÚÒfl [23]. 

Ç ‡·ÓÚ‡ı [27–31] ËÒÒÎÂ‰Ó‚‡ÌÓ Í‡·ÓÍÒËÎËÓ‚‡-
ÌËÂ ÙÂÌÓÎ‡ Ì‡ÚËÈ- Ë Í‡ÎËÈ‡ÎÍËÎÍ‡·ÓÌ‡Ú‡ÏË ‚ „Â-

ÚÂÓ„ÂÌÌ˚ı ÛÒÎÓ‚Ëflı ·ÂÁ ÔËÏÂÌÂÌËfl ‡ÒÚ‚ÓËÚÂ-
ÎÂÈ. èÓÍ‡Á‡ÌÓ, Ì‡Ô., ˜ÚÓ ÔË ÔÓ‚Â‰ÂÌËË Â‡ÍˆËË
ÙÂÌÓÎ‡ c Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡ÚÓÏ ‚ ‚ÓÁ‰Û¯ÌÓÈ ÒÂ‰Â
‚˚ıÓ‰ Ò‡ÎËˆËÎÓ‚ÓÈ ÍËÒÎÓÚ˚ ÌÂ ÔÂ‚˚¯‡ÂÚ 23–26%,
˜ÚÓ, ‚Ë‰ËÏÓ, fl‚ÎflÂÚÒfl ÒÎÂ‰ÒÚ‚ËÂÏ ÔÓˆÂÒÒÓ‚ ÓÍËÒ-
ÎËÚÂÎ¸ÌÓÈ ÍÓÌ‰ÂÌÒ‡ˆËË. Ç ÚÂı ÊÂ ÛÒÎÓ‚Ëflı, ÌÓ ‚ ÒÂ-
‰Â ‡„ÓÌ‡ ËÎË ëé2 ‚˚ıÓ‰ Ò‡ÎËˆËÎÓ‚ÓÈ ÍËÒÎÓÚ˚ Û‰‡-
ÂÚÒfl ÔÓ‚˚ÒËÚ¸ ‰Ó 80–86% [30]:

ç‡ ıÓ‰ Â‡ÍˆËË Í‡·ÓÍÒËÎËÓ‚‡ÌËfl ÒËÎ¸ÌÓ ‚ÎË-
flÂÚ ÚÂÏÔÂ‡ÚÛ‡. èË Û‚ÂÎË˜ÂÌËË ÚÂÏÔÂ‡ÚÛ˚ Ò
140 ‰Ó 160°ë (  = 10 ‡ÚÏ; τ = 3–5 ˜, [ÙÂÌÓÎ] : [Ì‡-
ÚËÈ˝ÚËÎÍ‡·ÓÌ‡Ú] = 1 : 1.2) ‚˚ıÓ‰ Ò‡ÎËˆËÎÓ‚ÓÈ
ÍËÒÎÓÚ˚ Û‚ÂÎË˜Ë‚‡ÂÚÒfl Ò 3 ‰Ó 65% (ËÒ. 1). é‰Ì‡ÍÓ,
‰‡Î¸ÌÂÈ¯ÂÂ Û‚ÂÎË˜ÂÌËÂ ÚÂÏÔÂ‡ÚÛ˚ ÒÌËÊ‡ÂÚ ‚˚-
ıÓ‰ ˝ÚÓ„Ó ÔÓ‰ÛÍÚ‡ (‰Ó 45% ÔË 195°ë). èË ˝ÚÓÏ
ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‚ ËÌÚÂ‚‡ÎÂ 140–195°ë n-„Ë‰-
ÓÍÒË·ÂÌÁÓÈÌ‡fl ÍËÒÎÓÚ‡ Ó·‡ÁÛÂÚÒfl ‚ ‚Ë‰Â ÔËÏÂÒË
(Ó·Ì‡ÛÊË‚‡ÂÚÒfl ·ÛÏ‡ÊÌÓÈ ıÓÏ‡ÚÓ„‡ÙËÂÈ). èË
ÔÓ‚˚¯ÂÌËË ÚÂÏÔÂ‡ÚÛ˚ ‰Ó 220°ë ‚ ÔÓ‰ÛÍÚ‡ı ÂÁ-
ÍÓ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ÂÂ ÒÓ‰ÂÊ‡ÌËÂ (‰Ó 17%) Ë Ó‰ÌÓ-
‚ÂÏÂÌÌÓ ÔÓ‚˚¯‡ÂÚÒfl ‚˚ıÓ‰ Ò‡ÎËˆËÎÓ‚ÓÈ ÍËÒÎÓÚ˚
(70%); Ó·˘ËÈ ‚˚ıÓ‰ Ó- Ë n-„Ë‰ÓÍÒË·ÂÌÁÓÈÌ˚ı ÍËÒ-
ÎÓÚ ÔË ÚÂÏÔÂ‡ÚÛÂ 200°ë ÒÓÒÚ‡‚ÎflÂÚ 87% [30].
èË ‰‡Î¸ÌÂÈ¯ÂÏ ÔÓ‚˚¯ÂÌËË ÚÂÏÔÂ‡ÚÛ˚ Ì‡·Î˛-
‰‡ÂÚÒfl Ó·‡ÁÓ‚‡ÌËÂ ÚÓÎ¸ÍÓ Ò‡ÎËˆËÎÓ‚ÓÈ ÍËÒÎÓÚ˚,
‚˚ıÓ‰ ÍÓÚÓÓÈ ÔÎ‡‚ÌÓ ÒÌËÊ‡ÂÚÒfl ‰Ó 56% ÔË 220°ë.
í‡Í‡fl ‰‚ÛıÔËÍÓ‚‡fl Á‡‚ËÒËÏÓÒÚ¸ ÏÌÓ„ÓÍ‡ÚÌÓ ‚ÓÒ-
ÔÓËÁ‚Ó‰ËÚÒfl, ÌÓ ÔÓÍ‡ ÌÂ Ì‡ıÓ‰ËÚ Ó·˙flÒÌÂÌËfl.

èË ËÁÛ˜ÂÌËË Â‡ÍˆËË Í‡·ÓÍÒËÎËÓ‚‡ÌËfl ÙÂ-
ÌÓÎ‡ Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡ÚÓÏ ‚ ÒÂ‰Â ‡„ÓÌ‡ (PAr =
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ÏÂÚ‡ÎÎÓ‚ ˘ÂÎÓ˜Ì˚ÏË ÒÓÎflÏË ÔÂÌÚËÎÛ„ÓÎ¸ÌÓÈ ÍËÒÎÓÚ˚ [25]

PhOM1(Ì-C5H11OCOOM2)

í, °ë

é·˘ËÈ 
‚˚ıÓ‰ „Ë‰-
ÓÍÒËÍËÒ-

ÎÓÚ, %

Ç˚ıÓ‰ 
Í‡·ÓÍÒË-

ÎËÓ‚‡-
ÌËfl, %

Ç˚ıÓ‰˚ „Ë‰ÓÍÒËÍËÒÎÓÚ, Ï‡Ò. %

å1 å2
ÒÓÓÚÌÓ-
¯ÂÌËÂ‡ I II III I V V 

K K 2 220 82 178 9 17 12 40 4

Na K 2 220 84 189 10 1 35 32 6

K Na 2 220 76 140 24 4 20 16 12

Na K 2 220 81 122 49 0 11 9 12

K K 3 240 88 262 1 0 0 87 0

Na K 3 240 75 219 3 0 0 72 0

K Na 3 240 71 186 6 0 15 50 0

Na Na 3 240 71 152 17 0 17 27 10

‡) n-C5H11OCOOM2/PhOM1 (ÏÓÎ¸/ÏÓÎ¸), „‰Â å1 Ë å2 ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ä Ë Na ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ; ·) ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸ 2 ˜; Ì‡-
˜‡Î¸ÌÓÂ ‰‡‚ÎÂÌËÂ ëé2 (0.5 åè‡).
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êËÒ. 1. á‡‚ËÒËÏÓÒÚ¸ ‚˚ıÓ‰‡ ÔÓ‰ÛÍÚÓ‚ ÓÚ ÚÂÏÔÂ‡ÚÛ-
˚ ÔÓ‚Â‰ÂÌËfl ÔÓˆÂÒÒ‡ (Ì‡ÚËÈ˝ÚËÎÍ‡·ÓÌ‡Ú; ÒÍÓ-
ÓÒÚ¸ ÔÓ‰˙ÂÏ‡ ÚÂÏÔÂ‡ÚÛ˚ 35°ë; ‚ÂÏfl ‚˚‰ÂÊÍË
ÔË ÍÓÌÂ˜ÌÓÈ ÚÂÏÔÂ‡ÚÛÂ 1 ˜‡Ò;  = 1.0 åè‡):

1 – Ò‡ÎËˆËÎÓ‚‡fl ÍËÒÎÓÚ‡; 2 – n-„Ë‰ÓÍÒË·ÂÌÁÓÈÌ‡fl
ÍËÒÎÓÚ‡.
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