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Ó ñòàòò³ íàâåäåíî ðåçóëüòàòè ²×-ñïåêòðîñêîï³÷íèõ äîñë³äæåíü ïðîöåñ³â õ³ì³÷íî¿

âçàºìîä³¿ â ñèñòåì³ ì³íåðàëüíèé íàïîâíþâà÷–ìîäèô³êàòîð–ïë³âêîóòâîðþâà÷, ùî

ìîæóòü â³äáóâàòèñÿ ó ïðîöåñ³ âèðîáíèöòâà âîäíî-äèñïåðñ³éíèõ ôàðá ³ âïëèâàòè íà

åêñïëóàòàö³éí³ âëàñòèâîñò³ îäåðæàíèõ ïîêðèòò³â. Äîñë³äæåí³ ìîäåëüí³ ñèñòåìè âêëþ-

÷àëè ì³íåðàëüí³ íàïîâíþâà÷³: êðåéäà (êàðáîíàòíèé íàïîâíþâà÷ äëÿ íîðïëàñò³â –

ÊÍÍ) ³ êàîë³í (ÊÑ-1 ïðîñÿí³âñüêèé); ìîäèô³êàòîðè: äèñïåðãàòîð (íàòð³ºâà ñ³ëü

ïîë³àêðèëîâî¿ êèñëîòè – Axilat 32S) òà ã³äðîôîá³çàòîð (êàë³é ìåòèëñèë³êîíàò –

ÃÊÆ-11ê); ïë³âêîóòâîðþâà÷³: âîäíà äèñïåðñ³ÿ ñòèðîë-àêðèëîâîãî ñï³âïîë³ìåðó (Ucar

DL 450) ³ êðåìí³ºîðãàí³÷íîãî ïîë³ìåðó (²Å-2404). Àíàë³ç îòðèìàíèõ ²×-ñïåêòð³â

ïîêàçàâ ìîæëèâ³ñòü ïðîò³êàííÿ ïðîöåñ³â âçàºìîä³¿ â íàñòóïíèõ ñèñòåìàõ: Ucar DL

450+Axilat 32S (çà ó÷àñòþ çâ’ÿçê³â Ñ=Ñ ³ ôóíêö³îíàëüíèõ ãðóï ÎÍ); Ucar DL

450+ÃÊÆ-11ê (çà ó÷àñòþ ãðóï ÎÍ, Si–Í òà Ñ=Ñ); Axilat 32S+ÃÊÆ-11ê (çà ó÷àñòþ

ãðóï ÎÍ). Ó ñèñòåì³ ÊÍÍ+Axilat 32S ìîæëèâà ÷àñòêîâà õ³ì³÷íà âçàºìîä³ÿ çà ó÷àñ-

òþ ãðóï Ñ=Î íàïîâíþâà÷à. Çàì³íà Axilat 32S íà êàë³é ìåòèëñèë³êîíàò õàðàêòåðè-

çóºòüñÿ íàÿâí³ñòþ õ³ì³÷íî¿ âçàºìîä³¿ îñòàííüîãî ç ïîâåðõíåþ êðåéäè çà ó÷àñòþ

àäñîðáîâàíî¿ âîäè òà ãðóïè Ñ=Î. Ï³ñëÿ ïðîìèâàííÿ âîäîþ öÿ îñîáëèâ³ñòü çàëè-

øàºòüñÿ, ùî äîçâîëÿº ïðîãíîçóâàòè óòâîðåííÿ ïîâåðõíåâîãî øàðó ç ìîëåêóë êàë³é

ìåòèëñèë³êîíàòó íà ÷àñòèíêàõ ÊÍÍ, ÿêèé çàáåçïå÷óº ã³äðîôîá³çàö³þ îñòàííüî¿. Ó

ñèñòåì³ ÊÑ-1+Ucar DL 450 ô³êñóºòüñÿ íàÿâí³ñòü ïðîöåñ³â âçàºìîä³¿. Ï³äòâåðäæåí-

íÿì öüîìó º çíèæåííÿ ³íòåíñèâíîñò³ ïåðøî¿ ãðóïè ñìóã ïîãëèíàííÿ íà 20–25% òà

ïîÿâà ñìóãè ïîãëèíàííÿ çâ’ÿçê³â Ñ–Í. Ñèñòåìà ÊÑ-1+²Å-2404 õàðàêòåðèçóºòüñÿ

íàÿâí³ñòþ ïðîöåñ³â âçàºìîä³¿ çà ó÷àñò³ ÎÍ-ãðóï ïîâåðõí³ êàîë³íó, à óòâîðåí³ çâ’ÿç-

êè ìàþòü ã³äðîë³òè÷íó ñò³éê³ñòü.
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Âñòóï
Âîäíî-äèñïåðñ³éí³ ôàðáè (ÂÄÔ) êîðèñòó-

þòüñÿ âñå á³ëüøèì ïîïèòîì íà ðèíêàõ ïðîâ³äíèõ
êðà¿í ñâ³òó òà Óêðà¿íè çâàæàþ÷è íà ¿õ åêî-
ëîã³÷í³ñòü, ëåãê³ñòü êîëåðóâàííÿ, çðó÷í³ñòü îäåð-
æàííÿ òà âèñîê³ åêñïëóàòàö³éí³ âëàñòèâîñò³ ïî-
êðèòò³â, ³íø³ ïåðåâàãè ïîð³âíÿíî ç ëàêîôàðáî-
âèìè ìàòåð³àëàìè (ËÔÌ) íà îðãàí³÷íèõ ðîç÷èí-
íèêàõ [1]. Âðàõîâóþ÷è çàçíà÷åí³ ïåðåâàãè, îñ-
òàíí³ 15 ðîê³â â Óêðà¿í³ çðîñòàþòü îáñÿãè âè-

ðîáíèöòâà òà ÷àñòêà ÂÄÔ [2,3].
Âàæëèâå çíà÷åííÿ ó ôîðìóâàíí³ ÿêîñò³

ÂÄÔ ³ ïîêðèòò³â ç íèõ íàëåæèòü ì³íåðàëüíèì
íàïîâíþâà÷àì. Îñòàíí³ ìîæóòü ÷àñòêîâî çàì³-
íþâàòè âèñîêîâàðò³ñí³ ï³ãìåíòè, ïîêðàùóâàòè
âëàñòèâîñò³ ÂÄÔ ³ ïîêðèòò³â, âèêîíóâàòè ñïå-
öèô³÷í³ ôóíêö³¿ (ðåãóëþâàòè ðåîëîã³÷í³ âëàñòè-
âîñò³, âèñòóïàòè àðìóþ÷èìè åëåìåíòàìè ó ïî-
êðèòòÿõ, òîùî [4].

Çâàæàþ÷è íà ïðàêòè÷íî íåîáìåæåí³ çàïà-
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ñè êðåéä ³ êàîë³í³â â Óêðà¿í³ (ïîíàä 550 òà 510
ìëí. òîíí, â³äïîâ³äíî), à òàêîæ íàÿâíîñò³ ïî-
òóæíîñòåé ç âèðîáíèöòâà íàïîâíþâà÷³â, íà ñüî-
ãîäí³ ïîòðåáóþòü âèñâ³òëåííÿ çä³éñíåí³ äîñë³-
äæåííÿ öèõ ìàòåð³àë³â ç òî÷êè çîðó ¿õ çàñòîñó-
âàííÿ ó ñêëàä³ âîäíî-ïîë³ìåðíèõ ñèñòåì.

Íàìè áóëè çä³éñíåí³ êîìïëåêñí³ äîñë³äæåí-
íÿ â³ò÷èçíÿíèõ êðåéä ³ êàîë³í³â îñíîâíèõ óêðà-
¿íñüêèõ ðîäîâèù ÿê íàïîâíþâà÷³â ÂÄÔ çà
íàéá³ëüø âàæëèâèìè ô³çè÷íèìè òà õ³ì³÷íèìè
âëàñòèâîñòÿìè. Çîêðåìà äîñë³äæåíî õ³ì³÷íèé
ñêëàä, ñòðóêòóðó, äèñïåðñí³ñòü, îë³ºâì³ñí³ñòü,
á³ëèçíó òà ³íø³ ô³çèêî-õ³ì³÷í³ âëàñòèâîñò³ êàð-
áîíàòíèõ òà àëþìîñèë³êàòíèõ íàïîâíþâà÷³â [5–
11].

Âèçíà÷åíî âïëèâ çàçíà÷åíèõ âëàñòèâîñòåé
íà àäñîðáö³éíó çäàòí³ñòü íàïîâíþâà÷³â çà â³äíî-
øåííÿì äî âîäíî-äèñïåðñ³éíîãî ïë³âêîóòâîðþ-
âà÷à, êðèòè÷íó îá’ºìíó êîíöåíòðàö³þ [12], ðå-
îëîã³÷í³ âëàñòèâîñò³ ñèñòåì íàïîâíþâà÷ – âîäíà
äèñïåðñ³ÿ ëàòåêñó [13,14], òîùî. Çà ðåçóëüòàòà-
ìè êîìïëåêñíèõ äîñë³äæåíü âñòàíîâëåíî, ùî
íàéá³ëüø ïåðñïåêòèâíèìè íàïîâíþâà÷àìè íà
îñíîâ³ îñàäîâèõ êðåéä º êàðáîíàòíèé íàïîâíþ-
âà÷ äëÿ íîðïëàñò³â (ÊÍÍ), êðåéäà ìàðîê ÌÌÑ-1
òà ÌÌÑ-2, çáàãà÷åí³ êàîë³íè ìàðîê ÊÑ-1,
ÊÍÔ-86, ÊÂÔ-90.

Åôåêòèâíå ïîºäíàííÿ ì³íåðàëüíèõ íàïîâ-
íþâà÷³â ç äèñïåðãîâàíèì ó âîä³ ïë³âêîóòâîðþ-
âà÷åì ó ñêëàä³ ÂÄÔ º ïåðåäóìîâîþ âèêîíàííÿ
êîæíèì ñâîº¿ ôóíêö³¿ äëÿ çàáåçïå÷åííÿ íåîáõ³-
äíèõ åêñïëóàòàö³éíèõ âëàñòèâîñòåé ïîêðèòòÿ.
Öüîãî ìîæíà äîñÿãòè çà ðàõóíîê ð³âíîì³ðíîãî
çìî÷óâàííÿ ïë³âêîóòâîðþâà÷åì ÷àñòèíîê íàïîâ-
íþâà÷³â ³ ð³âíîì³ðíîãî ðîçïîä³ëó îñòàíí³õ ó ïîë³-
ìåðí³é ìàòðèö³ ïîêðèòòÿ. Çàñòîñóâàííÿ ÏÀÐ
(äèñïåðãàòîð³â) ïðèñêîðþº ³ ï³äâèùóº åôåê-
òèâí³ñòü öüîãî ïðîöåñó, çàáåçïå÷óþ÷è ð³âíîì³-
ðíèé ðîçïîä³ë ì³íåðàëüíî¿ ôàçè ó ñåðåäîâèù³
ïë³âêîóòâîðþâà÷à òà ó ïîêðèòò³ ï³ñëÿ éîãî ôîð-
ìóâàííÿ.

Â³äïîâ³äíèì ï³äáîðîì ñêëàäó ³ ñòðóêòóðè
äèñïåðãàòîð³â ìîæíà ðåãóëþâàòè çì³íó âëàñòè-
âîñòåé ïîâåðõí³ íàïîâíþâà÷³â, çàáåçïå÷óþ÷è
á³ëüø åôåêòèâíå ðóéíóâàííÿ àãðåãàò³â ³ àãëîìå-
ðàò³â. ßê äèñïåðãàòîðè îá´ðóíòîâàíî âèêîðè-
ñòîâóâàòè ïîë³êàðáîêñèëàòè, ñïîð³äíåíèìè äî
ïîâåðõí³ íàïîâíþâà÷³â, ó ÿêèõ º êàðáîêñèëüí³
ãðóïè [15]. Çàñòîñóâàííÿ îñòàíí³õ ó ïîºäíàíí³ ç
îáðàíèìè ì³íåðàëüíèìè íàïîâíþâà÷àìè äîçâî-
ëèëî äîñÿãòè íåîáõ³äíèõ òåõíîëîã³÷íèõ âëàñòè-
âîñòåé ÂÄÔ òà åêñïëóàòàö³éíèõ âëàñòèâîñòåé
ïîêðèòò³â.

Ìåòà ðîáîòè – äîñë³äæåííÿ ïðîöåñ³â

õ³ì³÷íî¿ âçàºìîä³¿ â ñèñòåì³ ì³íåðàëüíèé íàïîâ-
íþâà÷ (êðåéäà, êàîë³í) – ìîäèô³êàòîð – âîäíî-
äèñïåðñ³éíèé ïë³âêîóòâîðþâà÷.

Ìàòåð³àëè òà ìåòîäè äîñë³äæåííÿ
Ïðîöåñè âçàºìîä³¿ äîñë³äæóâàëèñÿ íà ìî-

äåëüíèõ ñèñòåìàõ, íàáëèæåíèõ äî ðåàëüíèõ ÂÄÔ.
ßê ì³íåðàëüí³ êîìïîíåíòè îáðàíî êàðáîíàòíèé
íàïîâíþâà÷ äëÿ íîðïëàñò³â (ÊÍÍ) (âèðîáíè-
öòâà ÒÎÂ «Ñëîâ’ÿíñüêà ³íäóñòð³àëüíà ñï³ëêà
«Ñîäà», Ðàéãîðîäñüêå ðîäîâèùå Äîíåöüêî¿ îáë.)
òà êàîë³í ìàðêè ÊÑ-1 (ÒÎÂ «Ïðîñêî Ðåñóðñè»,
Ïðîñÿí³âñüêå ðîäîâèùå Äí³ïðîïåòðîâñüêî¿ îáë.).
ßê ìîäèô³êàòîðè çàñòîñîâóâàëè äèñïåðãàòîð –
íàòð³ºâà ñ³ëü ïîë³àêðèëîâî¿ êèñëîòè (Axilat 32S)
òà ã³äðîôîá³çàòîð – êàë³é ìåòèëñèë³êîíàò (ÃÊÆ-
11ê). ßê ïë³âêîóòâîðþâà÷³ çàñòîñîâóâàëè ñòèðîë-
àêðèëîâó ëàòåêñíó äèñïåðñ³þ àí³îííîãî òèïó
Ucar DL 450 âèðîáíèöòâà Dow Chemical òà äèñ-
ïåðñ³þ êðåìí³ºîðãàí³÷íîãî ïîë³ìåðó ²Å-2404
âèðîáíèöòâà Dow Corning.

Ñï³ââ³äíîøåííÿ êîìïîíåíò³â ó ñèñòåìàõ
(ì³íåðàëüíèé íàïîâíþâà÷+ìîäèô³êàòîð (äèñ-
ïåðãàòîð, ã³äðîôîá³çàòîð)+âîäà; ì³íåðàëüíèé
íàïîâíþâà÷+ìîäèô³êàòîð+ïë³âêîóòâîðþâà÷)
â³äïîâ³äàëî ñêëàäó ÂÄÔ ç îá’ºìíîþ êîíöåíòðà-
ö³ºþ íàïîâíþâà÷³â (ÎÊÍ) 60 îá. %. Ìîäåëþâàí-
íÿ ñèñòåì çä³éñíþâàëè çà òåõíîëîã³ºþ âèðîá-
íèöòâà ÂÄÔ, ùî ïåðåäáà÷àëà äèñïåðãóâàííÿ íà-
ïîâíþâà÷à ó âîä³ ó ïðèñóòíîñò³ äèñïåðãàòîðà
ïðîòÿãîì 10–15 õâ ïðè øâèäêîñò³ ôðåçè äèñîëü-
âåðà 2000–2500 îá./õâ. Ó âèïàäêó ñèñòåì ç ïë³â-
êîóòâîðþâà÷åì âèêîíóâàëè äîäàòêîâå äèñïåð-
ãóâàííÿ ïðîòÿãîì 5 õâ ï³ñëÿ ââåäåííÿ ïë³âêîóò-
âîðþâà÷à ïðè çíèæåí³é øâèäêîñò³ ôðåçè äèñîëü-
âåðà (300–400 îá./õâ). Ï³ñëÿ äèñïåðãóâàííÿ óò-
âîðåí³ äèñïåðñ³¿ â³äñòîþâàëè ïðîòÿãîì 2–3 ä³á
äëÿ ïðîõîäæåííÿ ïðîöåñ³â âçàºìîä³¿.

Ñò³éê³ñòü óòâîðåíèõ çâ’ÿçê³â ó ñèñòåì³ îö³-
íþâàëè ï³ñëÿ ïðîìèâàííÿ 8–10-êðàòíîþ
ê³ëüê³ñòþ âîäè ï³ä ÷àñ ìåõàí³÷íîãî ïåðåì³øó-
âàííÿ ç íàñòóïíèì âèòðèìóâàííÿì ïðîòÿãîì
äîáè. Äëÿ âèÿâëåííÿ ïðîöåñ³â âçàºìîä³¿ íàâàæ-
êó ñóõîãî ïîðîøêó (3 ìã) ïðåñóâàëè ç³ ñïåêò-
ðàëüíî ÷èñòèì ÊBr.

Ó ñèñòåìàõ áåç ì³íåðàëüíîãî íàïîâíþâà÷à
³íãðåä³ºíòè ïîºäíóâàëèñÿ ó òàêèõ æå ñï³ââ³äíî-
øåííÿõ, ÿê ó ðåàëüíèõ óìîâàõ ç ïîäàëüøèì çàò-
âåðä³ííÿì â³äïîâ³äíî äî òåõíîëîã³¿ âèðîáíèöò-
âà ÂÄÔ ³ îäåðæàííÿ ïîêðèòò³â. ²×-ñïåêòðè
çí³ìàëè íà ä³ëÿíö³ 400–4000 ñì–1 íà ²×-Ôóð’º
ñïåêòðîìåòð³ AVATAR 370 FT-IR.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Íà ïåðøîìó åòàï³ îá’ºêòàìè äîñë³äæåíü

áóëè ñèñòåìè, ùî âêëþ÷àëè ìîäèô³êàòîðè ³



85

Processes of chemical interaction in the system mineral filler–modifier–binder

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2019, No. 6, pp. 83-91

ïë³âêîóòâîðþâà÷³. Ó ðåçóëüòàò³ äîñë³äæåííÿ ñè-
ñòåì Ucar DL 450+Axilat 32S ³äåíòèô³êîâàíî
ïðèñóòí³ñòü â ²×-ñïåêòðàõ íîâèõ ñìóã ïîãëèíàí-
íÿ: 3205 (–ÎÍ), 3060 (–ÑÍ), 1945, 1563 (
Ñ=Ñ) òà 962, 841 ñì–1 (–ÑÍ).

Ó ñèñòåì³ Ucar DL 450+ÃÊÆ-11ê ô³êñó-
þòüñÿ íîâ³ ñìóãè: 3438 (–ÎÍ), 3060 u–ÑÍ),
2248 ( Si–Í), 1582 òà 1493 ( Ñ=Ñ), 908 òà
857 ñì–1 (–ÑÍ). Ò³ëüêè îäíà íîâà ñìóãà ñïîñ-
òåð³ãàºòüñÿ â ²×-ñïåêòðàõ ñèñòåì Ucar DL
450+²Å-2404 (3060 ñì–1 – –ÑÍ) (òàáë. 1).

Ó ñèñòåì³ Axilat 32S+ÃÊÆ-11ê â³äì³÷åíî
ïîÿâó òàêèõ ñìóã ïîãëèíàííÿ: 3277 (–ÎÍ), 1413,
928 ³ 886 ñì–1 (–ÑÍ).

Àíàë³ç ²×-ñïåêòð³â âèõ³äíèõ êîìïîíåíò³â
äîñë³äæóâàíèõ ñèñòåì äîçâîëÿº êîíñòàòóâàòè
ïðèñóòí³ñòü õàðàêòåðèñòè÷íèõ ñìóã ïîãëèíàííÿ
íàâåäåíèõ âèùå çâ’ÿçê³â ïðàêòè÷íî â óñ³õ âè-
ïàäêàõ. Òîìó ðåàëüíî ïåðåäáà÷èòè ìîæëèâ³ñòü
ïðîò³êàííÿ ïðîöåñ³â âçàºìîä³¿ â ñèñòåìàõ Ucar
DL 450+Axilat 32S çà ó÷àñòþ çâ’ÿçê³â Ñ=Ñ ³ ôóí-
êö³îíàëüíèõ ãðóï ÎÍ; Ucar DL 450+ÃÊÆ-11ê
– ãðóï ÎÍ, Si–Í òà Ñ=Ñ; Axilat 32S+ÃÊÆ-11ê
– ãðóï ÎÍ.

Äîêàçîì ìîæëèâîñò³ óòâîðåííÿ íîâèõ
çâ’ÿçê³â ìîæå ñëóãóâàòè ïîÿâà äëÿ âñ³õ äîñë³-
äæóâàíèõ ñèñòåì (ó òîìó ÷èñë³ Ucar DL 450+
+²Å-2404) õàðàêòåðèñòè÷íèõ ñìóã ïîãëèíàííÿ
äëÿ âàëåíòíèõ òà äåôîðìàö³éíèõ êîëèâàíü
çâ’ÿçê³â Êàðáîí–Ã³äðîãåí (Ñ–Í).

Ñõåìè ¿õ ïîÿâè ìîæóòü áóòè íàéð³çíîìà-
í³òí³øèìè: ÿê çà ó÷àñòþ ïîäâ³éíèõ çâ’ÿçê³â Ñ=Ñ,
òàê ³ ôóíêö³îíàëüíèõ ãðóï ÎÍ òà Si–Í. Ó öüîìó
ñòîñóíêó äî íàéá³ëüø àêòèâíèõ ìîæëèâî â³äíå-
ñòè Ucar DL 450+Axilat 32S òà Ucar DL
450+ÃÊÆ-11ê, à äî íàéìåíø àêòèâíèõ – Ucar
DL 450+²Å-2404.

Ïîð³âíÿëüíèé àíàë³ç ³íòåíñèâíîñò³ õàðà-
êòåðèñòè÷íèõ ²×-ñìóã ïîãëèíàííÿ äëÿ çãàäàíèõ
âèùå ðåàêö³éíî çäàòíèõ çâ’ÿçê³â ³ ãðóï ó âèõ³ä-
íèõ ³íãðåä³ºíòàõ òà ¿õ ñóì³øàõ ï³ñëÿ â³äïîâ³äíî-
ãî ïåðåðàõóíêó äîçâîëÿº êîíñòàòóâàòè ¿õ çìåí-
øåííÿ. Òîä³ ÿê çðîñòàº ³íòåíñèâí³ñòü ñìóã, â³äïî-
â³äàëüíèõ çà âàëåíòí³ ³ äåôîðìàö³éí³ êîëèâàííÿ
Ñ–Í3 ãðóï (òàáë. 1).

Íà äðóãîìó åòàï³ îá’ºêòàìè ²×-ñïåêòðîñêî-
ï³÷íèõ äîñë³äæåíü ñëóãóâàëè ñèñòåìè ì³íåðàëü-
íèé íàïîâíþâà÷ – ìîäèô³êàòîð, ì³íåðàëüíèé
íàïîâíþâà÷ – ïë³âêîóòâîðþâà÷, ì³íåðàëüíèé
íàïîâíþâà÷–ìîäèô³êàòîð–ïë³âêîóòâîðþâà÷.

Äåòàëüíèé ê³ëüê³ñíèé àíàë³ç ïðîöåñ³â âçà-
ºìîä³¿ â ñèñòåìàõ: êðåéäà (ÊÍÍ)–äèñïåðãàòîð
(ðîç÷èí íàòð³ºâî¿ ñîë³ ïîë³àêðèëîâî¿ êèñëîòè –
Axilat 32S); ÊÍÍ–ñòèðîë-àêðèëîâèé ïë³âêîóò-

âîðþâà÷ Ucar DL 450; ÊÍÍ–Axilat 32S–Ucar DL
450 ó âèõ³äíîìó ñòàí³ òà ï³ñëÿ â³äìèâàííÿ âî-
äîþ äîçâîëÿº êîíñòàòóâàòè íàñòóïíå:

1. Ó ñèñòåì³ ÊÍÍ–Axilat 32S ìîæëèâà ÷àñ-
òêîâà õ³ì³÷íà âçàºìîä³ÿ çà ó÷àñòþ ãðóï Ñ=Î íà-
ïîâíþâà÷à (ñìóãà ïðè 1797 ñì–1). Ê³ëüê³ñíèì
ï³äòâåðäæåííÿì öüîìó º çíèæåííÿ ³íòåíñèâíîñò³
îñòàííüî¿ ìàéæå íà 40%, òîä³ ÿê ó âèïàäêó çàñ-
òîñóâàííÿ Ucar DL 450 öåé ïîêàçíèê çíàõîäèòü-
ñÿ íà ð³âí³ 10%. Âèêîðèñòàííÿ ïë³âêîóòâîðþâà-
÷à ó ïîºäíàíí³ ç äèñïåðãàòîðîì õàðàêòåðèçóºòüñÿ
çìåíøåííÿì ñìóãè ïîãëèíàííÿ ïðè 1797 ñì–1 íà
15%. ²íòåíñèâí³ñòü âñ³õ ³íøèõ õàðàêòåðèñòè÷íèõ
ñìóã (àäñîðáîâàíî¿ âîäè, çâ’ÿçê³â Ñ–Í ³ ÑÍ3 òà
³íøèõ) çì³íþºòüñÿ íåñóòòºâî.

2. Çàçíà÷åíèì âèùå ñèñòåìàì ï³ñëÿ äîäàò-
êîâîãî ïðîìèâàííÿ âîäîþ âëàñòèâ³ äåùî ³íø³
õàðàêòåðèñòèêè. ²íòåíñèâí³ñòü ñìóãè ïîãëèíàííÿ
ïðè 1797 ñì–1 íå çì³íþºòüñÿ äëÿ ÊÍÍ ï³ñëÿ âçà-
ºìîä³¿ ç íàòð³é ïîë³àêðèëàòîì (Axilat 32S). Ó ñè-
ñòåì³ ç ïë³âêîóòâîðþâà÷åì (Ucar DL 450) çìåí-
øåííÿ ñòàíîâèòü á³ëüøå 15%, à äëÿ Ucar DL
450 ó ïîºäíàíí³ ç Axilat 32S – 30%. Âñå öå
ô³êñóºòüñÿ íà ôîí³ íåñóòòºâî¿ çì³íè ³íòåíñèâ-
íîñò³ âñ³õ ³íøèõ õàðàêòåðèñòè÷íèõ ñìóã ïîãëè-
íàííÿ çàçíà÷åíèõ ñèñòåì (òàáë. 2).

Çàì³íà Axilat 32S íà ìåòèëñèë³êîíàò êàë³þ
(ÃÊÆ-11ê) õàðàêòåðèçóºòüñÿ íàÿâí³ñòþ õ³ì³÷íî¿
âçàºìîä³¿ îñòàííüîãî ç ïîâåðõíåþ êðåéäè çà ó÷à-
ñòþ àäñîðáîâàíî¿ âîäè òà ãðóïè Ñ=Î. Òàê, ó
ïåðøîìó âèïàäêó ³íòåíñèâí³ñòü ñìóãè ïðè
3422 ñì–1 çíèæóºòüñÿ äëÿ ñèñòåì ÊÍÍ+ÃÊÆ-11ê
òà ÊÍÍ+ÃÊÆ-11ê+Ucar DL 450 ó 3,5–4,0 ðàçè.
Ïðè÷îìó öÿ çàêîíîì³ðí³ñòü ñïîñòåð³ãàºòüñÿ ³
ï³ñëÿ ïðîìèâàííÿ âîäîþ, ùî º ñâ³ä÷åííÿì âè-
íèêíåííÿ õ³ì³÷íî¿ âçàºìîä³¿ ³ äîçâîëÿº ïðîãíî-
çóâàòè óòâîðåííÿ ïîâåðõíåâîãî øàðó ç ìîëåêóë
ìåòèëñèë³êîíàòó êàë³þ íà ÷àñòèíêàõ ÊÍÍ, ùî
çàáåçïå÷óº ã³äðîôîá³çàö³þ ¿¿ ïîâåðõí³.

Ãðóïà Ñ=Î âçàºìîä³º ç ÃÊÆ-11ê ìåíø
³íòåíñèâíî. Çìåíøåííÿ ³íòåíñèâíîñò³ õàðàêòå-
ðèñòè÷íî¿ ñìóãè ïðè 1797 ñì–1 çíàõîäèòüñÿ íà
ð³âí³ íå âèùå 50%.

Íàâåäåí³ çàêîíîì³ðíîñò³ ñòîñîâíî àäñîð-
áö³éíî¿ âçàºìîä³¿ ïîøèðþþòüñÿ ³ íà êðåìí³éîð-
ãàí³÷íó åìóëüñ³þ ²Å-2404. Êð³ì çíèæåííÿ ³íòåí-
ñèâíîñò³ ñìóãè ïðè 3422 ñì–1 â 2,5–3,0 ðàçè,
â³äì³÷àºòüñÿ ¿¿ çì³ùåííÿ äî 18 ñì–1 ó á³ê á³ëüøèõ
÷àñòîò (îñîáëèâî ï³ñëÿ â³äìèâàííÿ âîäîþ). Ó
âèïàäêó ãðóïè Ñ=Î çìåíøåííÿ ³íòåíñèâíîñò³
õàðàêòåðèñòè÷íî¿ ñìóãè ñòàíîâèòü íà ð³âí³ 20%
(òàáë. 3).

Ùî ñòîñóºòüñÿ ïðîöåñ³â âçàºìîä³¿ ïðîñÿ-
í³âñüêîãî êàîë³íó ÊÑ-1 ç äèñïåðãàòîðîì Axilat 32S,
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Òàáëèöÿ 1

Õàðàêòåðèñòè÷í³ ñìóãè ïîãëèíàííÿ ïë³âêîóòâîðþâà÷³â ³ ìîäèô³êàòîð³â ³ ñèñòåì íà ¿õ îñíîâ³

Параметри характеристичних смуг поглинання (смуга / інтенсивність, ум. од.) 
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– 3340/54 3205/45 3359/143 3438/29 33902/59 3356/18 3277/90 

3027/34  3060/162  3060/44  3060/24  

2957/80 2971/63 3027/80  3026/64  3027/38 2966/87 

2932/76 2927/66 2957/99 2964/143 2957/104 2948/110 2958/91  

2872/45  2872/91  2873/77 2860/84 2932/84  

– 2278/52  2359/38 2248/9  2872/53  

1730/128 1711/69 1945/7 2340/35     

– 1664/63 1733/104  1731/138 1733/116 1730/126 1653/28 

1601/27 1597/85 1601/59 1656/69 1601/50 1683/116 1601/30 1560/83 

– 1541/99 1563/59  1582/50    

– 1510/102    1522/83   

–  1493/68  1493/60 1456/83 1493/40 1413/121 

1439/35 1452/71 1452/95  1452/102  1452/70  

1453/63  1395/67 1385/113 1393/78 1383/95  1270/102 

– 1374/62 1262/88 1266/101 1255/111 1269/118 1269/90  

– 1309/80 1165/100  1162/123 1141/122 1159/110  

1258/51 1233/69 1165/100  1114/88  1115/100  

–  1066/72  1066/75 1078/120 1069/102 1023/137 

1162/90 1105/59 1029/59  1027/83    

1116/41 1017/35       

1067/45  962/32 995/133 908/20  850/40 928/63 

– 816/32 808/17  857/59 845/54 765/70  

–  841/22  761/67 766/86 700/90 886/56 

761/35  761/70 770/104 700/97  554/16 775/123 

700/79  701/96 668/42 550/20 557/12   

 

òî îñòàíí³ íå ô³êñóþòüñÿ çà ó÷àñòþ ã³äðîêñèëü-
íèõ ãðóï ïîâåðõí³ êàîë³íó (ñìóãè ïîãëèíàííÿ
ïðè 3694 ñì–1, 3619 ñì–1, 789 ñì–1) òà àäñîðáîâà-
íî¿ âîäè (3436 ñì–1). Â³äñóòí³ ³ ñìóãè ïîãëèíàí-
íÿ, õàðàêòåðí³ äëÿ çâ’ÿçê³â Ñ–Í ó ä³àïàçîí³ 2873–
2958 ñì–1.

Ó ñèñòåì³ êàîë³í–ïë³âêîóòâîðþâà÷
(ÊÑ-1+Ucar DL 450) ô³êñóºòüñÿ íàÿâí³ñòü ïðî-
öåñ³â âçàºìîä³¿. Ï³äòâåðäæåííÿì öüîìó º çíè-
æåííÿ ³íòåíñèâíîñò³ ïåðøî¿ ãðóïè ñìóã ïîãëè-
íàííÿ íà 20–25% òà ïîÿâà ñìóãè ïîãëèíàííÿ
çâ’ÿçê³â Ñ–Í. Àíàëîã³÷í³ çàêîíîì³ðíîñò³ â³äì³÷å-
íî ³ äëÿ ñèñòåìè ÊÑ-1+Axilat 32S+Ucar DL 450.

Ïðîìèâàííÿ âîäîþ îñòàííüî¿ òà ñèñòåìè
ÊÑ-1+Ucar DL 450 ñóïðîâîäæóºòüñÿ ñóòòºâèì
çíèæåííÿì ³íòåíñèâíîñò³ ñìóã ïîãëèíàííÿ, õà-
ðàêòåðíèõ äëÿ çâ’ÿçê³â Ñ–Í. Â îñòàííüîìó âè-
ïàäêó ô³êñóºòüñÿ âçàºìîä³ÿ çà ó÷àñòþ ÎÍ-ãðóï
òà àäñîðáîâàíî¿ âîäè. Òàêà âçàºìîä³ÿ íå ñïîñòå-
ð³ãàºòüñÿ äëÿ ñèñòåìè ÊÑ-1+Axilat 32S+Ucar DL
450. Çàì³íà Axilat 32S íà ÃÊÆ-11ê õàðàêòåðè-
çóºòüñÿ íàÿâí³ñòþ âçàºìîä³¿ îñòàííüîãî çà ó÷àñ-
òþ ÎÍ-ãðóï êàîë³íó. ²íòåíñèâí³ñòü õàðàêòåðè-
ñòè÷íèõ ñìóã îñòàíí³õ çíèæóºòüñÿ íà 20–25%
(òàáë. 4).

Ó âèïàäêó ñèñòåìè ÊÑ-1+ÃÊÆ-11ê+Ucar
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Параметри характеристичних смуг поглинання (смуга / інтенсивність, ум. од.) 

Без промивання водою Після промивання водою 
В

и
х

ід
н

и
й

 К
Н

Н
 

К
Н

Н
+

A
x

il
at

 3
2

S
 

К
Н

Н
+

U
ca

r 
D

L
 4

5
0
 

К
Н

Н
+

A
x

il
at

 3
2

S
+

U
ca

r 
D

L
 4

5
0
 

К
Н

Н
+

A
x

il
at

 3
2

S
 

К
Н

Н
+

U
ca

r 
D

L
 4

5
0
 

К
Н

Н
+

A
x

il
at

 3
2

S
+

U
ca

r 
D

L
 4

5
0
 

3439/15 (H2O) 3423/8 3439/14 3436/16 3427/14 3427/14 3422/9 

2958/20 (C–H) – 2958/18 2958/20 2982/70 – – 

2873/19 (C–H) 2873/10 2873/18 2928/21 – 2823/12 2922/10 

  – 2873/18 2873/17 2873/14 2873/11 

2512/26 (C–H) 2512/19   2512/35 2513/25 2512/21 

     2359/9  

1797/60 (C=H) 1797/37 1797/53 1797/51 1797/ 1797/ 1797/42 

1731/59 (C=H) – 1731/57 1732/57 60(30) 50(18) (17) 

1428/129 (CO3) 1433/132 14283/127 1425/132    

    1435/132 1429/135 1429/137 

874/114 (CO3) 874/107 874/107 874/111 1035/34 1086/34 1086/27 

7128/82 (CO3) 712/60 712/60 712/71 874/125 874/107 874/102 

    812/64 712/56 712/45 

 

Òàáëèöÿ 2

Çì³íà ïîëîæåííÿ òà ³íòåíñèâí³ñòü ñìóã ïîãëèíàííÿ êàðáîíàò³â (ÊÍÍ) ó ñèñòåìàõ ç Axilat 32S ³ Ucar DL 450

DL 450 â³äì³÷åíî äîäàòêîâî ïîÿâó ñìóã ïîãëè-
íàííÿ â ä³àïàçîí³ 2853–2957 ñì–1, õàðàêòåðíèõ
äëÿ çâ’ÿçê³â Ñ–Í. Ïðîìèâàííÿ âîäîþ ïðèçâî-
äèòü ïðàêòè÷íî äî ïîâíî¿ â³äñóòíîñò³ îñòàíí³õ.
Âàðòî çàçíà÷èòè, ùî ³íòåíñèâí³ñòü ñìóã ïîãëè-
íàííÿ ÎÍ-ãðóï ïîâåðõí³ êàîë³í³â çàëèøàºòüñÿ
ïðàêòè÷íî áåç çì³í.

Ñèñòåìà ÊÑ-1+²Å-2404 õàðàêòåðèçóºòüñÿ
íàÿâí³ñòþ ïðîöåñ³â âçàºìîä³¿ çà ó÷àñò³ çàçíà÷å-
íèõ âèùå ÎÍ-ãðóï ïîâåðõí³ êàîë³íó. Ïðè öüî-
ìó ñë³ä çàóâàæèòè ïðî ã³äðîë³òè÷íó ñò³éê³ñòü
óòâîðåíèõ çâ’ÿçê³â. Äîêàçîì îñòàííüîãî º ïðàê-
òè÷íî íåçì³ííà ³íòåíñèâí³ñòü õàðàêòåðèñòè÷íèõ
ñìóã ïîãëèíàííÿ ïðè 3694 ñì–1 òà 3619 ñì–1 ï³ñëÿ
â³äìèâàííÿ ñèñòåìè âîäîþ (òàáë. 5).

Âèñíîâêè
Àíàë³ç âçàºìîä³¿ êàðáîíàòíèõ ³ àëþìîñèë³-

êàòíèõ íàïîâíþâà÷³â (êðåéäè ³ êàîë³íó) ç ìîäè-
ô³êàòîðàìè (Axilat 32S, ÃÊÆ-11ê) ³ ïë³âêîóòâî-
ðþâà÷åì (ñòèðîë-àêðèëîâèì Ucar DL 450 ³ êðåì-
í³ºîðãàí³÷íèì ²Å-2404) ç âèêîðèñòàííÿì ²×-
ñïåêòðîñêîï³¿ äîçâîëÿº ñòâåðäæóâàòè íàñòóïíå:
ïðîöåñè õ³ì³÷íî¿ âçàºìîä³¿ ó âèïàäêó êðåéäè

ìîæëèâ³ çà ó÷àñò³ çâ’ÿçê³â Ñ=Î ³, â äåÿêèõ âè-
ïàäêàõ, àäñîðáîâàíî¿ âîäè; ñòóï³íü ã³äðîë³òè÷íî¿
ñò³éêîñò³ íîâîóòâîðåíèõ çâ’ÿçê³â âèçíà÷àºòüñÿ
ïåðåâàæíî âèäîì ìîäèô³êàòîðà; çàñòîñóâàííÿ
êàë³é ìåòèëñèë³êîíàòó (ÃÊÆ-11ê) çàáåçïå÷óº ¿¿
á³ëüø âèñîêèé ð³âåíü; àëþìîñèë³êàòè ìîæóòü
âçàºìîä³ÿòè ç ³íøèìè êîìïîíåíòàìè ÂÄÔ çà
ó÷àñòþ ÎÍ-ãðóï òà àäñîðáîâàíî¿ âîäè, ùî âõî-
äÿòü äî ¿õ ñêëàäó. Íàäàíî ê³ëüê³ñíå îö³íþâàííÿ
â³äì³÷åíèõ ïðîöåñ³â çà çì³íîþ ïîëîæåííÿ òà
³íòåíñèâí³ñòþ õàðàêòåðèñòè÷íèõ ñìóã ïîãëèíàí-
íÿ ôóíêö³îíàëüíèõ ãðóï ³ õ³ì³÷íèõ çâ’ÿçê³â â
²×-ñïåêòðàõ íàïîâíåíèõ ñèñòåì.
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PROCESSES OF CHEMICAL INTERACTION IN THE
SYSTEM MINERAL FILLER–MODIFIER–BINDER
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The article presents the results of the IR-spectroscopic study
of the processes of chemical interaction in the system mineral filler–
modifier–binder, which can occur in the production of water-
dispersion paints and affect the operational properties of the obtained
coatings. The investigated model systems included mineral fillers
(chalk as a carbonate filler for norplasts (designated as CFN) or
kaolin from Prosianivske deposit (designated as KC)), modifiers
(sodium salt of polyacrylic acid as a dispersant (designated as Axilat
32S) and potassium methyl silicone as a water repellent (designated
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as GKZh-11k)), and binders (aqueous dispersion of styrene-acrylic
copolymer (designated as Ucar DL 450) or organosilicon polymer
(designated as IE-2404)). The analysis of the obtained IR-spectra
showed the possibility of the interactions in the following systems:
Ucar DL 450+Axilat 32S involving C=C bonds and functional groups
of OH, Ucar DL 450+GKZh-11k with the participation of OH, Si–
H and C=C groups, and Axilat 32S+GKZh-11k via OH groups. A
partial chemical interaction with the participation of C=O groups of
the filler is possible in the system CFN+Axilat 32S. The replacement
of Axilat 32S by potassium methyl silicone is associated with the
chemical interaction with the chalk surface by means of adsorbed
water and the C=O groups. After washing with water, this feature
remains which allows predicting the formation of a surface layer of
potassium methyl silicon molecules on the particles of CFN that
provides its hydrophobization. The presence of interaction processes
is also detected in the system KC-1+Ucar DL 450. This is evidenced
by a decrease in the intensity of the first group of absorption bands
by 20–25% and the appearance of the absorption band of the C–H

bond. The system KC-1+IE-2404 is characterized by the interaction
processes with the participation of the OH groups on the kaolin
surface; the generated bonds show a hydrolytic stability.

Keywords: water-dispersion paint; mineral filler; chalk;
kaolin; binder; modifier; dispersant; water-repellent agent.
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