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Â óìîâàõ êèñëîòíîãî êàòàë³çó çà äîïîìîãîþ êîíäåíñàö³¿ àäèï³íîâîþ òà àçåëà¿íî-

âîþ êèñëîòàìè ñèíòåçîâàí³ ïîâåðõíåâî-àêòèâí³ ìîíî- òà á³ñ- åñòåðè íà îñíîâ³ îê-

ñ³åòèëüîâàíîãî ôåíîëà ìàðêè Íåîíîë AÔ-9-12. Ìîíî-ïðîäóêòè óòâîðþþòüñÿ ïðè

ñï³ââ³äíîøåíí³ Íåîíîë AÔ-9-12:äèêàðáîíîâà êèñëîòà=1:1 ç âèõîäîì 80–83%, òîä³

ÿê á³ñ-ïîâåðõíåâî-àêòèâí³ ðå÷îâèíè – ïðè ñï³ââ³äíîøåíí³ Íåîíîë AÔ-9-12:äè-

êàðáîíîâà êèñëîòà=2:1 ç âèõîäîì 70–80%. Âèâ÷åíî êîëî¿äíî-õ³ì³÷í³ âëàñòèâîñò³

ñèíòåçîâàíèõ ïðîäóêò³â ðåàêö³¿. Îäåðæàí³ ïðîäóêòè ó ïîð³âíÿíí³ ç âèõ³äíèìè ïî-

âåðõíåâî-àêòèâíèìè ðå÷îâèíàìè ïðîÿâëÿþòü á³ëüø âèñîêó ïîâåðõíåâó àêòèâí³ñòü

òà ìèþ÷ó ä³þ ñòîñîâíî ìåòàëåâèõ ïîâåðõîíü. Ðåçóëüòàòè äîñë³äæåíü âêàçóþòü íà

ïåðñïåêòèâí³ñòü âèêîðèñòàííÿ ìîäèô³êîâàíèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí äëÿ

ñòâîðåííÿ êîìïîçèö³é òåõí³÷íèõ ìèþ÷èõ çàñîá³â, à òàêîæ ÿê åìóëüãàòîð³â òà äèñ-

ïåðãàòîð³â âóãëåâîäí³â.
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Âñòóï
Äèìåðí³ ïîâåðõíåâî-àêòèâí³ ðå÷îâèíè ÿâ-

ëÿþòü ñîáîþ îêðåìó ãðóïó ðå÷îâèí, ÿê³ ³ñòîòíî
â³äð³çíÿþòüñÿ â³ä òðàäèö³éíèõ ïîâåðõíåâî-àêòèâ-
íèõ ðå÷îâèí. Âîíè ñêëàäàþòüñÿ ç òðüîõ îñíîâ-
íèõ ôðàãìåíò³â:

Ôðàãìåíò³ 1 òà 3 ÷àñò³øå çà âñå ìîæóòü ìàòè
îäíàêîâèé àáî ð³çíèé ñêëàä (íåñèìåòðè÷í³ äè-
ìåðí³ ïîâåðõíåâî-àêòèâí³ ðå÷îâèíè). Ôðàãìåíò
2 íàçèâàºòüñÿ ñïåéñåðîì ³ ì³ñòèòü ïðèíàéìí³ äâ³
ôóíêö³îíàëüí³ ãðóïè ïîâ’ÿçàí³ ç ôðàãìåíòàìè 1
³ 3. ßêùî ñïåéñåð ìàº ã³äðîô³ëüíèé õàðàêòåð,
íàïðèêëàä, ïîë³îêñ³åò³ëåíîâîé ëàíöþã, òî ôðàã-
ìåíòè 1 ³ 3 –ã³äðîôîáí³ (äîâãîëàíöþãîâ³ àëêå-
íè, àðèëè òîùî). ßêùî ñïåéñåð ìàº ã³äðîôîá-
íèé õàðàêòåð (ìåòèëåíîâèé, àðèëüíèé ëàíöþãè
òà ³í.), òî ôðàãìåíòè 1 ³ 3 – ã³äðîô³ëüí³ [1].

Çíà÷íà ê³ëüê³ñòü ðîá³ò ïðèñâÿ÷åíà äîñë³ä-
æåííþ ñèíòåçó âëàñòèâîñòåé êàò³îííèõ äèìåð-
íèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí (ÏÀÐ) â ÿêèõ
äâà ÷åòâåðòèííèõ àòîìè àçîòó ç’ºäíàí³ ã³äðîôîá-
íèì ìåòèëåíîâèì ëàíöþãîì [2].

N(CH2)nN .

Ö³ ñïîëóêè ïîºäíóþòü ó ñîá³ óí³êàëüí³ ïî-
âåðõíåâî-àêòèâí³ âëàñòèâîñò³, à òàêîæ çàñòîñî-
âóþòüñÿ ÿê àíòèêîðîç³éí³ [3] òà àíòèáàêòåð³àëüí³
àãåíòè [4]. Âèêîðèñòàííÿ ÿê ã³äðîô³ëüíîãî
ì³ñòî÷êà ïîë³îêñ³åòèëåíîâèõ ëàíöþã³â
–O(CH2CH2O)n– ïðèâîäèòü äî óòâîðåííÿ ÷èñ-
ëåííîãî êëàñó äèìåðíèõ ïîâåðõíåâî-àêòèâíèõ
ðå÷îâèí ç ã³äðîô³ëüíèì ìîñòèêîâèì ôðàãìåí-
òîì [5].

Îêñèåòèëüîâàí³ àëê³ëôåíîëè ÿâëÿþòü ñî-
áîþ øèðîêèé êëàñ íå³îíîãåííèõ ïîâåðõíåâî-
àêòèâíèõ ðå÷îâèí, ÿê³ çàñòîñîâóþòüñÿ â ð³çíèõ
ö³ëÿõ ÿê åìóëüãàòîðè, çìî÷óþ÷³ àãåíòè òà êîì-
ïîíåíòè ìèþ÷èõ çàñîá³â:

Alk (OCH2CH2)nOH ,

äå Alk=C6C9, n=320.

Ö³ ïîâåðõíåâî-àêòèâí³ ðå÷îâèíè âèïóñêà-
þòüñÿ ó âåëèêèõ îáñÿãàõ â áàãàòüîõ êðà¿íàõ ï³ä
íàéìåíóâàííÿì Íåîíîë AÔ-9-12 (Íèæíº-
êàìñüê-Hàôòîõ³ì), Empilan (Huntsman),
Lutensole (BASF), Nonfix (Sasol), òîùî [6].
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Íàÿâí³ñòü ê³íöåâî¿ ã³äðîêñèëüíî¿ ãðóïè â
öèõ ñïîëóêàõ äîçâîëÿº øëÿõîì íåñêëàäíî¿
õ³ì³÷íî¿ ìîäèô³êàö³¿ îòðèìàòè ïîâåðõíåâî-àê-
òèâí³ ðå÷îâèíè ç³ çì³íåíèìè âëàñòèâîñòÿìè. Òàê,
íàïðèêëàä, àëê³ëóâàííÿ ê³íöåâî¿ ã³äðîêñèëüíî¿
ãðóïè íàòð³ºâîþ ñ³ëëþ õëîðîöòîâî¿ êèñëîòè äîç-
âîëÿº îòðèìóâàòè ïîâåðõíåâî-àêòèâí³ ðå÷îâè-
íè ç³ çíèæåíèì ï³íîóòâîðåííÿì. Ïðèºäíàííÿ
àêðèëîí³òðèëà ç íàñòóïíèì îìèëåííÿì ïðèçâî-
äèòü äî îäåðæàííÿ åôåêòèâíèõ åìóëüãàòîð³â
íàôòîïðîäóêò³â [7].

Ìåòîþ äàíî¿ ðîáîòè áóâ ñèíòåç äèìåðíèõ
ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí, â ÿêèõ º òðè
ã³äðîôîáí³ (1, 3) òà äâà ã³äðîô³ëüí³ (2) ëàíöþãà:

2 2

3 1 3

.

Ïðè âèêîðèñòàíí³ ÿê âèõ³äíî¿ ðå÷îâèíè
Íåîíîëó AÔ-9-12 ôðàãìåíòè (3) ÿâëÿþòü ñîáîþ
àëê³ëàðèëüí³ ðàäèêàëè ³çî-C9H19C6H4–, à
ã³äðîô³ëüí³ ëàíöþãè – îêñ³åòèëüîâàí³ ôðàãìåí-
òè (–ÑÍ2ÑÍ2Î–)12. Çøèâàþ÷èìè àãåíòàìè, ÿê³
óòâîðþþòü ì³ñòîê (1), íàìè âèêîðèñòàí³ äâîõîñ-
íîâí³ êèñëîòè – àäèï³íîâà ³ àçåëà¿íîâà.

Åêñïåðèìåíòàëüíà ÷àñòèíà
²×-ñïåêòðè ñèíòåçîâàíèõ ñïîëóê çàïèñàí³

íà ñïåêòðîôîòîìåòð³ «Spectrum BX11FT-IR»
(ô³ðìà Perkin-Elmer, ÑØÀ), ³íòåðâàë çàïèñó
4000–400 ñì–1, çðàçêè ïîâåðõíåâî-àêòèâíèõ ðå-
÷îâèí íàíîñèëèñÿ òîíêèì øàðîì íà ñêëî ç AgCl.

ÏÌÐ ñïåêòðè çàïèñàí³ íà ðàä³îñïåêòðî-
ìåòð³ «Jemini 2000» ç ÷àñòîòîþ 400 Ìãö â ðîç-
÷èí³ ÄÌÑÎ d6.

Âèì³ðþâàííÿ ïîâåðõíåâîãî íàòÿãó âèêîíó-
âàëîñü ìåòîäîì Â³ëüãåëüìè ïðè òåìïåðàòóð³
293 Ê [8].

Ï³íîóòâîðþþ÷ó çäàòí³ñòü ðå÷îâèí âèçíà-
÷àëè çà äîïîìîãîþ ìåòîäà çáèâàííÿ ïåðôîðî-
âàíèì äèñêîì.

ßê âèõ³äíèé î-(4-³çî-íîí³ëôåí³ë) äîäåêà-
åòèëåíãë³êîëü (I) áóëî âèêîðèñòàíî ïðîìèñëîâèé
çðàçîê ç òîðã³âåëüíèì íàéìåíóâàííÿì Íåîíîë
AÔ-9-12 (Íèæíºêàìñüê-Hàôòîõ³ì) ç âóçüêèì
ìîëåêóëÿðíî-âàãîâèì ðîçïîä³ëåííÿì òà ñåðåä-
íüîþ ìîëåêóëÿðíîþ âàãîþ Ìr=750 Äàëüòîí³â.
Ïåðåä âèêîðèñòàííÿì (I) áóâ ïðîãð³òèé ó âàêó-
óìí³é øàô³ ïðè òåìïåðàòóð³ 393 Ê ïðîòÿãîì
2 ãîäèí òà äàë³ çáåð³ãàâñÿ â åêñèêàòîð³.

Ìèþ÷ó ä³þ âèçíà÷àëè íà ñòàëåâèõ ïëàñòè-
íàõ 50500,5 ìì â ìîäåëüíîìó ðîç÷èí³ íàñòóï-
íîãî ñêëàäó (ã/äì3): ñèë³êàò íàòð³þ – 30, ã³äðîê-
ñèä íàòð³þ – 15, òðèïîë³ôîñôàò íàòð³þ – 10,

âîäà äî 100 äì3 ïðè òåìïåðàòóð³ 40±20Ñ. Ïëàñ-
òèíè ïîïåðåäíüî çàìàñëþâàëè ì³íåðàëüíèì ìàñ-
ëîì È–40 ç ê³íåìàòè÷íîþ â’ÿçê³ñòþ 61–
75 ìì2/ñ. ×àñ çíåæèðåííÿ ñòàíîâèâ 5 õâ. Ïî-
âåðõíåâî-àêòèâíó ðå÷îâèíó ââîäèëè ó ê³ëüêîñò³
5 ã/äì3.

Ìîíî-(î-(4-³çî-íîíèëôåí³ë) äîäåêàåòèëåíãë-
³êîëü) àäèï³íàò (IIà)

Äî ðîçïëàâó 0,1 ìîëü (75,0 ã) (I) ïðè 323 Ê
ïîñë³äîâíî äîäàþòü 1,9 ã (0,01 ìîëü) ìîíîã³äðà-
òó ï-òîëóîëñóëüôîêèñëîòè ³ 14,6 ã (0,1 ìîëü)
àäèï³íîâî¿ êèñëîòè. Ï³äí³ìàþòü òåìïåðàòóðó äî
393–398 Ê ³ ïåðåì³øóþòü äî ïðèïèíåííÿ â³äãî-
íó âîäè (8–10 ãîä). Îòðèìóþòü æîâòó âîñêîïî-
ä³áíó ìàñó. Êèñëîòíå ÷èñëî Ê×=74,6 ìã ÊÎÍ/ã,
ùî â³äïîâ³äàº 83,4% âèõîäó ïðîäóêòó.

²× ñïåêòð II à (ñì–1): 3456 ñ; 2873 îñ;
1732 îñ; 1609 ñð; 1513 ñ;1456 ñ;1350 ñ; 1292 ñ;
1250 îñ; 1187 ñ; 1114 îñ; 950 ñ; 834 ñð; 567 ñ.

ÏÌÐ ñïåêòð (II à) 0,4–1,5ì; 2,19ò (2Í,
J=7 Ãö); 2,3îò (2Í, J=7 Ãö); 3,4–3,7ì; 3,71ò (2Í,
J=5 Ãö); 4,03ò (2Í, J=5 Ãö); 4,10ò (2Í, J=5 Ãö);
6,8–7,5ì; 2,19ò (2Í, J=5 Ãö).

Á³ñ-(î-(4-³çî-íîí³ëôåí³ë) äîäåêàåò³ëåíãë³êîëü
àäèïèíàò (III à)

Öþ ñïîëóêó îäåðæóþòü àíàëîã³÷íî (II á)
ïðè ñï³ââ³äíîøåíí³ (I):àäèï³íîâà êèñëîòà=2:1.
Âîñêîïîä³áíèé ïðîäóêò, Ê×=21,9 ìã ÊÎÍ/ã,
âèõ³ä 70,8%.

²× ñïåêòð (III à) (ñì–1): 3484 ñ; 2873 îñ;
1738 îñ; 1610 ñ; 1513 îñ; 1462 îñ; 1455 îñ;
1350 îñ; 1292 îñ; 1250 îñ; 1120 îñ; 950 ñ; 835 ñ;
680 ñ; 535 ñ.

ÏÌÐ ñïåêòð (III à) 0,4–1,5ì; 2,28ò (4Í,
J=7 Ãö); 3,4–3,7ì; 3,71ò (4Í, J=5 Ãö); 4,03ò
(4Í, J=5 Ãö); 4,10ò (4Í, J=5 Ãö); 6,82–7,48–1,5ì
(8Í).

Ìîíî-(î-(4-³çî-íîí³ëôåí³ë) äîäåêàíåò³ëåí-
ãë³êîëü àçåëà³íàò (II á)

Öþ ñïîëóêó îòðèìóþòü àíàëîã³÷íî (II à).
Ê×=67,8 ìã ÊÎÍ/ã, âèõ³ä 80%.

²× ñïåêòð (II á) (ñì–1): 2926 îñ; 1732 îñ;
1609 îñ; 1513 îñ; 1455 îñ; 1349 îñ; 1249 îñ;
1120 îñ; 950 ñ; 834 ñ; 681 ñ; 566 ñ.

ÏÌÐ ñïåêòð (II á) 0,4–1,5ì; 2,17ò (2Í,
J=7 Ãö); 2,27ò (2Í, J=7 Ãö); 3,4–3,7ì; 3,71ò (2Í,
J=5 Ãö); 4,03ò (2Í, J=5 Ãö); 4,10ò (2Í, J=5 Ãö);
6,8–7,5 ì (4Í).

Á³ñ-(î-(4-³çî-íîí³ëôåí³ë) äîäåêàåò³ëåíãë³êîëü
àçåëà³íàò (III á)

Öþ ñïîëóêó îòðèìóþòü àíàëîã³÷íî (III à),
Ê×=15,2, âèõ³ä 75,1%.

²× ñïåêòð (III á) (ñì–1): 3490 îñ; 2872 îñ;
1732 îñ; 1609 îñ; 1513 îñ; 1350 ñ; 1293 îñ; 1250 îñ;
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1118 îñ; 950 ñ; 834 ñ; 681 ñ; 566 ñ.
ÏÌÐ ñïåêòð (III á) 0,4–1,5ì; 2,28ò (4Í,

J=7 Ãö); 3,4–3,7ì; 3,71ò (4Í, J=5 Ãö); 4,03ò (4Í,

J=5 Ãö); 4,10ò (4Í, J=5 Ãö); 6,8–7,5ì; (8Í).
Â³äïîâ³äí³ ñïåêòðè ñïîëóê íàâåäåí³ íà

ðèñ. 1–5.

Ðèñ. 1. ²× ñïåêòð î-(4-³çî-íîí³ëôåí³ë) äîäåêàåòèëåíãë³êîëÿ (Íåîíîë AÔ-9-12) (I)

Ðèñ. 2. ²× ñïåêòð ìîíî-(î-(4-³çî-íîíèëôåí³ë) äîäåêàåòèëåíãë³êîëü) àäèï³íàò (II à)
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Ðèñ. 3. ²× ñïåêòð á³ñ-(î-(4-³çî-íîí³ëôåí³ë) äîäåêàåò³ëåíãë³êîëü àäèïèíàò (III à)

Ðèñ. 4. ÏÌÐ ñïåêòð ìîíî-(î-(4-³çî-íîíèëôåí³ë) äîäåêàåòèëåíãë³êîëü) àäèï³íàò (II à)
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Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Ðåàêö³ÿ óòâîðåííÿ äèìåðíèõ ïîâåðõíåâî-

àêòèâíèõ ðå÷îâèí ïðîõîäèòü ó äâà åòàïè. Íà
ïåðøîìó åòàï³ ïðè ìîëüíîìó ñï³ââ³äíîøåíí³
êèñëîòà Íåîíîë AÔ-9-12=1:1 óòâîðþþòüñÿ àí³-
îíàêòèâí³ ïîâåðõíåâî àêòèâí³ ðå÷îâèíè (II à,
á), à íà äðóãîìó åòàï³ ïðè ñï³ââ³äíîøåíí³ êèñ-
ëîòè: Íåîíîë AÔ-9-12=1:2 – äèìåðí³ ïðîäóêòè
(III à, á) (ñõåìà).

Ó ²× ñïåêòðàõ ñïîëóê (II, III) (ðèñ. 2,3)
ñïîñòåð³ãàþòüñÿ õàðàêòåðí³ ï³êè ïîãëèíàííÿ
âàëåíòíèõ êîëèâàíü Ñ=Î ãðóï â ä³àïàçîí³ 1730–
1740 ñì–1, à ³íòåíñèâí³ñòü âàëåíòíèõ êîëèâàíü
çâ’ÿçêó Î–Í â ³íòåðâàë³ 3450–3485 ñì–1 çìåí-
øóºòüñÿ.

Õàðàêòåðíèì ³íäèêàòîðîì óòâîðåííÿ ñèí-
òåçîâàíèõ ñïîëóê º çì³íè ó ñïåêòð³ ÏÌÐ â ³íòåð-
âàë³ 2,19–2,30 ì.÷. Òàê ó ñïåêòð³ ñïîëóêè II à
(ðèñ. 4) ñïîñòåð³ãàºòüñÿ äâà òðèïëåòè 2,19 ì.÷.

(ìåòèëåíîâ³ ïðîòîíè ãðóïè –ÑÍ2ÑÎÎÍ òà ìå-
òèëåíîâ³ ïðîòîíè ãðóïè –ÑÍ2ÑÎÎR).

Ó ñïåêòð³ äèìåðíîãî ïðîäóêòó III à (ðèñ. 5)
³íòåíñèâí³ñòü ñèãíàëó ïðè 2,19 ì.÷. çìåíøóºòü-
ñÿ äî ð³âíÿ äîì³øîê, à ³íòåíñèâí³ñòü ñèãíàëó
ïðè 2,30 ì.÷. çá³ëüøóºòüñÿ. Àíàëîã³÷í³ çì³íè
ñïîñòåð³ãàþòüñÿ ó ÏÌÐ ñïåêòðàõ ñïîëóê II á òà
III á.

Âàæëèâèìè êðèòåð³ÿìè âèêîðèñòàííÿ ïî-
âåðõíåâî-àêòèâíèõ ðå÷îâèí ó ïðàêòè÷íèõ ö³ëÿõ
º çíèæåííÿ ïîâåðõíåâîãî íàòÿãó ðîç÷èí³â, êðè-
òè÷íà êîíöåíòðàö³ÿ ì³öåëîóòâîðåííÿ (ÊÊÌ) òà
¿õ ñòàá³ëüí³ñòü ó ð³çíèõ ñåðåäîâèùàõ.

Âñòàíîâëåíî, ùî ðîç÷èíè ñïîëóê (II, III)
ñòàá³ëüí³ ó äèñòèëüîâàí³é âîä³ òà 0.1 í. ðîç÷èí³
ã³äðîêñèäó íàòð³þ íà ïðîòÿç³ òðüîõ ì³ñÿö³â ïðè
òåìïåðàòóð³ 250Ñ. Ó 0,1 í. ðîç÷èí³ õëîðèäíî¿
êèñëîòè íà ïðîòÿç³ ì³ñÿöÿ ïðîéøîâ ã³äðîë³ç íà
60–70%. Ç ö³º¿ ïðè÷èíè ïîäàëüø³ äîñë³äæåííÿ

R OH
HO2C(CH2)nCO2H

R OC(CH2)nCOH

O O
HO2C(CH2)nCO2H

R OC(CH2)nCOR

O O

I II а,б III а,б

де  R= n C9H19C6H4(OCH2CH2)12OH (I III); n=4 (II а, III а); n=7 (II б, III б).

Ñõåìà

Ðèñ. 5. ÏÌÐ ñïåêòð á³ñ-(î-(4-³çî-íîí³ëôåí³ë) äîäåêàåò³ëåíãë³êîëü àäèïèíàò (III à)
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çä³éñíþâàëè ò³ëüêè ó âîä³ òà ðîç÷èíàõ ã³äðîêñè-
äó íàòð³þ.

Ìàêñèìàëüíå çíèæåííÿ ïîâåðõíåâîãî íà-
òÿãó ðîç÷èí³â ñïîëóê (II, III) ÿê ó âîä³ òàê ³ ó
0,1 í. NaOH íå äóæå â³äð³çíÿºòüñÿ â³ä âåëè÷èíè,
ïðèòàìàííî¿ äëÿ ðîç÷èí³â âèõ³äíî¿ ðå÷îâèíè (I)
(òàáëèöÿ), ³ çíàõîäÿòüñÿ ó ìåæàõ 34–38 ìÍ/ì.

Âàæëèâîþ õàðàêòåðèñòèêîþ ÏÀÐ º ïîâåð-
õíåâà àêòèâí³ñòü (G):

G=(d/dc)c0

Ïîâåðõíåâà àêòèâí³ñòü ñèíòåçîâàíèõ ïîâåð-
õíåâî-àêòèâíèõ ðå÷îâèí ³ñòîòíî âèùå, í³æ ó
âèõ³äíî¿ ñïîëóêè (òàáëèöÿ). Ïðè÷îìó öåé åôåêò
³ñòîòíî âèùå, í³æ ó ìîäèô³êîâàíèõ àäèï³íîâîþ
êèñëîòîþ îêñ³åòèëüîâàíèõ ñïèðò³â [9].

ßê âèäíî ç òàáëèö³, ïðè çàñòîñóâàíí³ ìî-
äèô³êîâàíèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí â
ìîäåëüíîìó ìèþ÷îìó ðîç÷èí³ ³ñòîòíî ï³äâè-
ùóºòüñÿ ñòóï³íü î÷èùåííÿ ñòàëåâî¿ ïîâåðõí³.
Îñîáëèâî ïîì³òíî öþ â³äì³íó ïðè íàêîïè÷åíí³
çàáðóäíåíü â ìèþ÷îìó ðîç÷èí³. Òàê, áàãàòîðà-
çîâå ïîâòîðåííÿ ïðîöåñó çìèâêè ìàñëà áåç çàì³-
íè ðîç÷èíó ïðèçâîäèòü äî íàêîïè÷åííÿ ìàñëà â
íüîìó, ùî ïîçíà÷àºòüñÿ íà ñòóïåí³ î÷èùåííÿ
ïîâåðõí³. Çíèæåííÿ ìèþ÷î¿ ä³¿ íà 5% ïðè âèêî-
ðèñòàíí³ ðå÷îâèíè (I) íàñòóïàº ï³ñëÿ ïðîìèâàí-
íÿ 125 ñì2 ïîâåðõí³ íà 1 äì3 ðîç÷èíó. Äëÿ ðå÷î-
âèí (II à, á) ìèþ÷à ä³ÿ çíèæóºòüñÿ íà 5% ïðè
ïðîìèâàííÿ 175 ñì2 ïîâåðõí³ ìåòàëó íà 1 äì3

ðîç÷èíó.
Öå ñâ³ä÷èòü ïðî á³ëüø âèñîêó ñîëþá³ë³çó-

þ÷ó çäàòí³ñòü òà äèñïåðãîâàí³ñòü ìàñëà ó ðîç÷è-
íàõ ç ìîäèô³êîâàíèìè ïîâåðõíåâî-àêòèâíèìè
ðå÷îâèíàìè.

Âèñíîâêè
Âñòàíîâëåíî, ùî êîíäåíñàö³ÿ àäèï³íîâîþ

òà àçåëà¿íîâîþ êèñëîòàìè ç îêñ³åòèëüîâàíèì
ôåíîëîì (Íåîíîë AÔ-9-12) â óìîâàõ êèñëîòíî-
ãî êàòàë³çó äîçâîëÿº îäåðæàòè àí³îíí³ (ïðè
ñï³ââ³äíîøåíí³ ðåàãåíò³â 1:1) òà äèìåðí³ ïîâåð-
õíåâî-àêòèâí³ ðå÷îâèíè (ïðè ñï³ââ³äíîøåíí³
ðåàãåíò³â 2:1) ç âèõîäîì 70–80 %.

Îäåðæàí³ ïðîäóêòè ó ïîð³âíÿíí³ ç âèõ³ä-
íèìè ïîâåðõíåâî-àêòèâíèìè ðå÷îâèíàìè ïðî-
ÿâëÿþòü á³ëüø âèñîêó ïîâåðõíåâó àêòèâí³ñòü òà
ìèþ÷ó ä³þ äëÿ ìåòàëåâèõ ïîâåðõîíü.

Ðåçóëüòàòè äîñë³äæåíü âêàçóþòü íà ïåðñ-
ïåêòèâí³ñòü âèêîðèñòàííÿ ìîäèô³êîâàíèõ ïî-
âåðõíåâî-àêòèâíèõ ðå÷îâèí äëÿ ñòâîðåííÿ êîì-
ïîçèö³é òåõí³÷íèõ ìèþ÷èõ çàñîá³â, à òàêîæ ÿê
åìóëüãàòîð³â òà äèñïåðãàòîð³â âóãëåâîäí³â.
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Речовина Середовище 
min, мН/м 

(250С) 

ККМ104, 

моль/дм3 

Т змут. 1% 

розчину, 0С 

Н піни, 

мм 
1/2, хв G, Нм2

моль–1 Миюча 

дія, % 

Н2О 36,82 0,53 84 750 30 6,98 
I 

NaOH 34,62 1,07 75* 780 17 3,01 
87 

Н2О 39,55 0,59 – 200 10 5,81 
II а 

NaOH 35,81 0,29 73* 860 22 20,5 
97 

Н2О 38,00 0,22 – 270 20 12,8 
II б 

NaOH 39,23 0,33 73* 800 28 24,4 
97 

Н2О 36,82 0,31 – 240 14 16,4 
III а 

NaOH 35,00 0,23 73* 650 30 11,0 
94 

Н2О 35,45 0,43 – 260 15 20,7 
III б 

NaOH 35,77 0,39 71* 800 32 9,68 
95 

 

Êîëî¿äíî-õ³ì³÷í³ âëàñòèâîñò³ ñèíòåçîâàíèõ ÏÀÐ

 Ïðèì³òêà: âèì³ðÿíî ó 5% ðîç÷èí³ NaOH.
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SYNTHESIS AND PROPERTIES OF DIMERIC SURFACE-
ACTIVE REAGENTS BASED ON O-(4-ISO-
NONYLPHENYL) DODECAETHYLENE GLYCOL

E.A. Lominoga *, K.S. Burmistrov

Ukrainian State University of Chemical Technology, Dnipro,
Ukraine

* e-mail: EA.Lominoga@gmail.com

Surface active mono- and bis-ethers based on oxyethyl
phenol Neonole AF-9-12 have been synthesized under acid
catalysis using condensation by adipic and azelaic acids. Mono-
products are produced at the ratio of Neonole AF-9-
12:dicarboxylic acid=1:1 with the yield of 80–83%, while bis-
surface-active reagents are produced at the ratio of Neonole AF-
9-12:dicarboxylic acid=2:1 with the yield of 70–80%. The
colloidal-chemical properties of the synthesized reaction products
have been studied. The products obtained exhibit a higher surface
activity and detergent activity towards metal surfaces than the
initial surface-active reagents. Our findings indicate the availability
of the modified surface-active reagents both to create technical
detergent compositions and to use them as emulsifiers and
dispersants of carbohydrates.

Keywords: adipic acid; azelaic acid; spacer; oxyethylated
phenol; surface tension; detergent action; emulsifier.
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