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Çàïðîïîíîâàíî ìåòîäèêó íåïðÿìîãî ñîðáö³éíî-ñïåêòðîôîòîìåòðè÷íîãî âèçíà÷åííÿ

íå³îíîãåííèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí. Â îñíîâ³ çàïðîïîíîâàíî¿ ìåòîäèêè

ëåæèòü ñîðáö³éíå âèëó÷åííÿ íå³îíîãåííèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí ñèë³êà-

ãåëåì L5/40, óòâîðåííÿ íà ïîâåðõí³ ñîðáåíòó êîìïëåêñíî¿ ñïîëóêè ç êàò³îíàìè

áàð³þ òà ³îííîãî àñîö³àòó îñòàííüîãî ç áðîìòèìîëîâèì ñèí³ì. Îïòèì³çîâàíî óìî-

âè ñîðáö³éíîãî âèëó÷åííÿ íå³îíîãåííèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí (íà ïðè-

êëàä³ ñèíòàíîëó ÄÒ-7) òà âñòàíîâëåíî, ùî ìàêñèìàëüíå âèëó÷åííÿ â³äáóâàºòüñÿ ó

ñëàáêîêèñëîìó ñåðåäîâèù³ ïðè ðÍ 3 ïîáëèçó òî÷êè íóëüîâîãî çàðÿäó ïîâåðõí³ ñè-

ë³êàãåëþ; ìàñà íàâàæêè ñîðáåíòó ñêëàäàº 0,1 ã, à ÷àñ êîíòàêòó ôàç 30 õâ. Ï³ñëÿ

îáðîáëåííÿ îòðèìàíîãî êîíöåíòðàòó ðîç÷èíàìè áàð³é õëîðèäó (510–4 ìîëü/ë) òà

áðîìòèìîëîâîãî ñèíüîãî (110–4 ìîëü/ë) óòâîðþºòüñÿ ³îííèé àñîö³àò, ÿêèé ì³öíî

óòðèìóºòüñÿ ïîâåðõíåþ ñèë³êàãåëþ, à ñâ³òëîïîãëèíàííÿ çàëèøêîâî¿ ê³ëüêîñò³ áàð-

âíèêà çâîðîòíî ïðîïîðö³éíå âì³ñòó ñèíòàíîëó ÄÒ-7. Ãðàäóþâàëüíèé ãðàô³ê ë³í³éíèé

â ³íòåðâàë³ êîíöåíòðàö³é ñèíòàíîëó ÄÒ-7 â³ä 1,510–5 äî 1,510–4 ìîëü/ë. Äëÿ îá’ºìó

ðîç÷èíó ñîðáàòó 50 ìë ìåæ³ âèÿâëåííÿ òà âèçíà÷åííÿ â³äïîâ³äíî ñêëàäàþòü 4,310–6

òà 1,510–5 ìîëü/ë. Âñòàíîâëåíî, ùî âàð³þâàííÿ çàãàëüíî¿ ì³íåðàë³çàö³¿ â³ä 2 äî

12 ã/ë íå ïðèâîäèòü äî ñóòòºâèõ çì³í â ³íòåíñèâíîñò³ ñâ³òëîïîãëèíàííÿ ïðè âèçíà-

÷åíí³ âì³ñòó ñèíòàíîëó ÄÒ-7. Ðîçðîáëåíà ìåòîäèêà áóëà àïðîáîâàíà ïðè àíàë³ç³

ïðèðîäíèõ ³ ì³íåðàëüíèõ âîä ç ð³çíîþ ì³íåðàë³çàö³ºþ, à â³äíîñíå ñòàíäàðòíå â³äõè-

ëåííÿ íå ïåðåâèùóâàëî 5,5%.

Êëþ÷îâ³ ñëîâà: ïîâåðõíåâî-àêòèâí³ ðå÷îâèíè, ñîðáö³ÿ, ñèë³êàãåëü, ñïåêòðîôîòî-

ìåòð³ÿ, àíàë³ç âîäè.
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Âñòóï
Ó çâ’ÿçêó ç øèðîêèì âèêîðèñòàííÿì ïî-

âåðõíåâî-àêòèâíèõ ðå÷îâèí (ÏÀÐ) ïðàêòè÷íî ó
âñ³õ ãàëóçÿõ âèðîáíèöòâà, ìåäèöèí³ òà â ïîáóò³
âîíè ñòàëè ó íèçêó ïð³îðèòåòíèõ çàáðóäíþâà÷³â
ã³äðîñôåðè [1]. Â ðåçóëüòàò³ âèíèêàº íåîáõ³äí³ñòü
êîíòðîëþ ¿õ âì³ñòó ó ïðèðîäíèõ âîäàõ. Íà ñüî-
ãîäí³øí³é äåíü íàéá³ëüø ðîçðîáëåíèìè º êîì-
á³íîâàí³ ñïåêòðîñêîï³÷í³ ìåòîäè âèçíà÷åííÿ
àí³îííèõ òà êàò³îííèõ ÏÀÐ [2–4], ÿê³ ´ðóíòó-
þòüñÿ íà óòâîðåíí³ òà åêñòðàêö³¿ (ñîðáö³¿) ³îí-
íèõ àñîö³àò³â ÏÀÐ ç â³äïîâ³äíèìè êàò³îííèìè
àáî àí³îííèìè áàðâíèêàìè ç ïîäàëüøèì âèì³-
ðþâàííÿì ³íòåíñèâíîñò³ ñâ³òëîïîãëèíàííÿ (äè-
ôóçíîãî â³äáèòòÿ) îäåðæàíèõ åêñòðàêò³â (ñîð-
áàò³â). Äî òîãî æ àêòèâíî ðîçðîáëþþòüñÿ åëåê-

òðîõ³ì³÷í³ ìåòîäè âèçíà÷åííÿ êàò³îííèõ òà àí³-
îííèõ ÏÀÐ ç âèêîðèñòàííÿì ³îíîñåëåêòèâíèõ
åëåêòðîä³â â ÿêèõ ³îíîôîðàìè âèñòóïàþòü ³îíí³
àñîö³àòè âèçíà÷óâàíèõ ÏÀÐ ç â³äïîâ³äíèìè
îá’ºìíèìè ïðîòè³îíàìè, íàïðèêëàä òåòðàôòî-
ðîáîðàòîì òà ³íøèìè [5]. Äåòàëüíèé àíàë³ç ñó-
÷àñíèõ ìåòîä³â âèçíà÷åííÿ ÏÀÐ íàäàíî â
ðîáîò³ [2]. Âàðòî â³äçíà÷èòè, ùî ìåòîäè âèçíà-
÷åííÿ íå³îíîãåííèõ ÏÀÐ (ÍÏÀÐ) º ìåíø ðîç-
ðîáëåíèìè ó ïîð³âíÿíí³ ç êàò³îííèìè òà àí³îí-
íèìè ÏÀÐ. Â ïåðøó ÷åðãó ïðîïîíóþòüñÿ õðî-
ìàòîãðàô³÷í³ ìåòîäè [6] àáî ñïåêòðîôîòîìåò-
ðè÷í³ ç õåìîìåòðè÷íèìè àëãîðèòìàìè [7]. Âêà-
çàí³ ìåòîäè º òðóäîì³ñòêèìè òà âèìàãàþòü êâà-
ë³ô³êîâàíîãî ïåðñîíàëó àáî ñïåö³àëüíîãî ïðî-
ãðàìíîãî çàáåçïå÷åííÿ äëÿ îïðàöþâàííÿ åêñïå-



211

Sorption-spectrophotometric determination of nonionic surfactants traces in various categories of waters

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2020, No. 3, pp. 210-214

ðèìåíòàëüíèõ äàíèõ.
Â³äîìî [8], ùî ÍÏÀÐ êëàñ³â îêñèåòèëüî-

âàíèõ ñïèðò³â òà åòåð³â çäàòí³ äî óòâîðåííÿ ó
âîäíèõ ðîç÷èíàõ ç ³îíàìè ëóæíîçåìåëüíèõ ìå-
òàë³â, çîêðåìà ç ³îíàìè Âà2+, ñò³éêèõ êàò³îíèõ
êîìïëåêñ³â. Ïðè öüîìó ô³çèêî-õ³ì³÷í³ âëàñòè-
âîñò³ òàêèõ êîìïëåêñ³â òà ¿õ ïîâåä³íêà ó âîäíèõ
ðîç÷èíàõ íàãàäóº êàò³îíí³ ÏÀÐ, ùî â ñâîþ ÷åð-
ãó äîçâîëÿº âèêîðèñòîâóâàòè ³ â³äïîâ³äí³ ìåòî-
äè âèçíà÷åííÿ, ÿê³ ́ ðóíòóþòüñÿ íà óòâîðåíí³ ³îí-
íèõ àñîö³àò³â ç òðèôåí³ëìåòàíîâèìè áàðâíèêà-
ìè [3,8]. Ñåðåä çàïðîïîíîâàíèõ òðèôåí³ëìåòà-
íîâèõ áàðâíèê³â ìîæíà âèä³ëèòè ñóëüôîôòàëå-
¿íîâ³ áàðâíèêè òèìîëîâèé òà áðîìòèìîëîâèé
ñèí³é, ÿê³ â øèðîêîìó ³íòåðâàë³ ðÍ ñåðåäîâèùà
³ñíóþòü â ïåðåâàæíî â îäíî- òà äâîçàðÿäíèõ
àí³îííèõ ôîðìàõ [9].

Äàíà ðîáîòà ïðèñâÿ÷åíà îïòèì³çàö³¿ óìîâ
óòâîðåííÿ òà âèëó÷åííÿ ³îíîãî àñîö³àòó áðîì-
òèìîëîâîãî ñèíüîãî ç áàð³ºâèì êîìïëåêñîì íå-
³îíîãåííîãî ÏÀÐ ñèíòàíîëó ÄÒ-7 òà ðîçðîáö³
íåïðÿìîãî ñîðáö³éíî-ôîòîìåòðè÷íîãî ìåòîäó
éîãî âèçíà÷åííÿ â âîäàõ ð³çíèõ êàòåãîð³é.

Åêñïåðèìåíòàëüíà ÷àñòèíà
Âîäíèé ðîç÷èí ÍÏÀÐ ç êîíöåíòðàö³ºþ

110–3 ìîëü/ë ãîòóâàëè ðîç÷èíåííÿì òî÷íî¿ íà-
âàæêè ñèíòàíîëó ÄÒ-7 ³ç âì³ñòîì îñíîâíî¿ ðå-
÷îâèíè á³ëüøå 99%. ßê ñîðáåíò âèêîðèñòîâóâàëè
ã³äðàòîâàíèé êðåìí³é îêñèä (ñèë³êàãåëü L 5/40 «äëÿ
õðîìàòîãðàô³¿»). Âèõ³äíèé ðîç÷èí 110–3 ìîëü/ë
áðîìòèìîëîâîãî ñèíüîãî (ÁÒÑ) ãîòóâàëè ðîç÷è-
íåííÿì 0,0625 ã ÁÒÑ ó 100 ìë 0,15% ðîç÷èíó
íàòð³é êàðáîíàòó. Ðîç÷èí áàð³é õëîðèäó ç âèõ³ä-
íîþ êîíöåíòðàö³ºþ 110–3 ìîëü/ë ãîòóâàëè ðîç-
÷èíåííÿì íàâàæêè êðèñòàëîã³äðàòó BaCl22H2O
ó äèñòèëüîâàí³é âîä³ òà ñòàíäàðòèçóâàëè òðèëî-
íîìåòðè÷íî. Ðîç÷èíè ç ìåíøèìè êîíöåíòðàö³-
ÿìè ãîòóâàëè ðîçâåäåííÿì âèõ³äíèõ áåçïîñåðåä-
íüî ïåðåä âèêîðèñòàííÿì. Âñ³ ðåàêòèâè, ÿê³ âè-
êîðèñòîâóâàëè â ðîáîò³ ìàëè êâàë³ô³êàö³þ íå
íèæ÷å, í³æ ÷.ä.à.

Äëÿ îïòèì³çàö³¿ óìîâ ñîðáö³éíîãî âèëó÷åí-
íÿ ³îííèõ àñîö³àò³â âàð³þâàëè ðÍ ðîç÷èíó ñîð-
áàòó (1–8), ìàñó íàâàæêè ñèë³êàãåëþ (0,05–
0,40 ã) òà ÷àñ êîíòàêòó ôàç (5–60 õâ). Ñóñïåíç³¿
ñòðóøóâàëè çà äîïîìîãîþ àïàðàòà äëÿ ñòðóøó-
âàííÿ ÀÂÓ-6ñ. Ðîç÷èí â³ää³ëÿëè â³ä ñîðáåíòó
öåíòðèôóãóâàííÿì ³ â íüîìó âèçíà÷àëè çàëèø-
êîâèé âì³ñò ñèíòàíîëó ÄÒ-7 åêñòðàêö³éíî-ôî-
òîìåòðè÷íèì ìåòîäîì [10]. Îïòè÷íó ãóñòèíó
âèì³ðþâàëè â êþâåòàõ ç òîâùèíîþ ïîãëèíà-
þ÷îãî øàðó 1 ñì ç âèêîðèñòàííÿì ñïåêòðîôî-
òîìåòðà ÑÔ-56. Âåëè÷èíó ñòóïåíÿ ñîðáö³¿ (S,
%) ðîçðàõîâóâàëè çà çì³íîþ êîíöåíòðàö³¿ ñèí-

òàíîëó ÄÒ-7 ó ðîç÷èí³ äî ³ ï³ñëÿ ñîðáö³¿.
Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Ïîïåðåäíüî âñòàíîâëåíî, ùî îïòèìàëüíèé

÷àñ êîíòàêòó ôàç ñêëàäàº 30 õâ ïðè íàâàæö³ ñè-
ë³êàãåëþ 0,1 ã. Â ïîäàëüøîìó äåòàëüíî äîñë³-
äæåíî âïëèâ êèñëîòíîñò³ ñåðåäîâèùà (ðèñ. 1) íà
ñòóï³íü âèëó÷åííÿ ñèíòàíîëó ÄÒ-7 ñèë³êàãåëåì.

ßê âèäíî ç ðèñ. 1, ñèíòàíîë ÄÒ-7 âèëó÷àºòü-
ñÿ ñèë³êàãåëåì íà ð³âí³ 45–62% â øèðîêîìó
³íòåðâàë³ ðÍ. Ïîáëèçó ðÍ òî÷êè íóëüîâîãî çà-
ðÿäó ñèë³êàãåëþ [11] ñïîñòåð³ãàºòüñÿ ï³äâèùåí-
íÿ ñòóïåíþ âèëó÷åííÿ ñèíòàíîëó ÄÒ-7 äî 60%
ïðè ðÍ 3. Çìåíøåííÿ ñòóïåíÿ âèëó÷åííÿ ÍÏÀÐ
â êèñëîìó òà ëóæíîìó ñåðåäîâèù³ îáóìîâëåíî
â³äïîâ³äíî ïðîòîíóâàííÿì òà äèñîö³àö³ºþ ïî-
âåðõíåâèõ ñèëàíîëüíèõ ãðóï ñîðáåíòó.

Äëÿ ðåàë³çàö³¿ ñîðáö³éíî-ôîòîìåòðè÷íî¿
ìåòîäèêè âèçíà÷åííÿ íå³îíîãåíèõ ÏÀÐ îäåðæó-
âàëè êîìïëåêñíèé êàò³îí ñèíòàíîëó ÄÒ-7 íà
ïîâåðõí³:

HÏÀÐ+Ba2+[ÍÏÀÐÂà]2+

Äàíèé êîìïëåêñíèé êàò³îí [ÍÏÀÐ×Âà]2+

óòâîðþº â êèñëîìó ñåðåäîâèù³ ïðè ðÍ 2–3 ìà-
ëîðîç÷èíí³ ³îíí³ àñîö³àòè ç àí³îííèìè áàðâíè-
êàìè, çîêðåìà ç ÁÒÑ (Y2–) ñòåõ³îìåòð³¿ 1:1 –
{[ÍÏÀÐ×Âà]2+Y2–} [12]. Îñê³ëüêè â³äîìî [13], ùî
ÁÒÑ íå âçàºìîä³º ó ðîç÷èí³ ç ³îíàìè Âà2+, öå
äîçâîëÿº äëÿ îäåðæàííÿ ïîâåðõíåâîãî ³îííîãî
àñîö³àòó îáðîáëÿòè êîíöåíòðàò ÍÏÀÐ áåçïîñå-
ðåäíüî ñóì³øøþ ðîç÷èí³â ÁÒÑ òà BaCl2 ïðè ðÍ

Ðèñ. 1. Çàëåæí³ñòü ñòóïåíþ âèëó÷åííÿ ñèíòàíîëó ÄÒ-7 â³ä

êèñëîòíîñò³ ñåðåäîâèùà íà ñèë³êàãåë³ ÑÃ L 5/40

(Vñîðá=50 ìë; m=0,1 ã; =30 õâ; Ñâèõ=410–3 ìîëü/ë)



212

A.N. Chebotarev, D.V. Snigur, T.M. Shcherbakova, E.M. Guzenko, E.M. Zhukovetska

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2020, No. 3, pp. 210-214

3, ÿêå â³äïîâ³äàº ìàêñèìàëüíîìó âèõîäó ³îííî-
ãî àñîö³àòó. Óòâîðåíèé ³îííèé àñîö³àò
{[ÍÏÀÐÂà]2+Y2–} óòðèìóºòüñÿ ïîâåðõíåþ ñîð-
áåíòó, ïðè öüîìó ñàì ÁÒÑ â äàíèõ óìîâàõ íå
ñîðáóºòüñÿ, à éîãî êîíöåíòðàö³ÿ â ðîç÷èí³ çíè-
æóºòüñÿ ïðîïîðö³éíî ê³ëüêîñò³ ïîïåðåäíüî ñîð-
áîâàíîãî íà ñèë³êàãåë³ L5/40 ÍÏÀÐ (ðèñ. 2).

Ðèñ. 2. Ñâ³òëîïîãëèíàííÿ çàëèøêîâî¿ ê³ëüêîñò³ ÁÒÑ â

çàëåæíîñò³ â³ä âèõ³äíî¿ êîíöåíòðàö³¿ ñèíòàíîëó ÄÒ-7

(Vñîðá=50 ìë; m=0,1 ã; C(BaCl2)=510–4 ìîëü/ë;

Ñ(ÁÒÑ)=110–4 ìîëü/ë; ðÍÍÏÀÐ=3; =30 õâ; =490 íì; l=1 ñì)

Ç ðèñ. 2 âèäíî, ùî ó ä³àïàçîí³ êîíöåíò-
ðàö³¿ â³ä 1,510–5 äî 1,510–4 ìîëü/ë äëÿ 50 ìë
ðîç÷èíó ñîðáàòó çìåíøåííÿ ³íòåíñèâíîñò³
ñâ³òëîïîãëèíàííÿ çàäîâ³ëüíî (R2=0,9947) îïè-
ñóºòüñÿ íàñòóïíèì ð³âíÿííÿì:

A=0,563–3031CÍÀÏÐ

Ìåæ³ âèÿâëåííÿ (LOD) òà âèçíà÷åííÿ

(LOQ) ñêëàäàþòü 4,310–6 òà 1,510–5 ìîëü/ë,
â³äïîâ³äíî.

Ç ìåòîþ ïåðåâ³ðêè ìîæëèâîñò³ çàñòîñóâàí-
íÿ ïðîïîíîâàíî¿ ìåòîäèêè äëÿ àíàë³çó ì³íåðàëü-
íèõ òà ïðèðîäíèõ âîä âèâ÷åíî âïëèâ îñíîâíèõ
ìàêðîêîìïîíåíò³â âîä (K+, Na+, Ca2+, Mg2+, Cl–,
SO4

2–, HCO3
–, HPO4

2–) [14]. Äëÿ öüîãî øëÿõîì
ðîç÷èíåííÿ â³äïîâ³äíèõ ñîëåé êàë³þ, íàòð³þ,
êàëüö³þ òà ìàãí³þ áóëè âèãîòîâëåí³ ìîäåëüí³
ðîç÷èíè ³ç âì³ñòîì ñèíòàíîëó ÄÒ-7,510–5 òà
1,010–4 ìîëü/ë ç ð³çíîþ ì³íåðàë³çàö³ºþ (â³ä 2 äî
12 ã/ë). Âñòàíîâëåíî, ùî ïðè âàð³þâàíí³ ì³íå-
ðàë³çàö³¿ â³ä 2 äî 12 ã/ë çì³íè â ³íòåíñèâíîñò³
ñâ³òëîïîãëèíàííÿ ïðè âèçíà÷åíí³ ñèíòàíîëó
ÄÒ-7 íå ïåðåâèùóþòü 5%. Âàðòî â³äçíà÷èòè, ùî
çà îïòèìàëüíèõ óìîâ ñîðáö³¿ ÍÏÀÐ, àí³îíí³ òà
êà³òîíí³ ÏÀÐ íå ñîðáóþòüñÿ ïîâåðõíåþ ñèë³êà-
ãåëþ òà íå âïëèâàþòü íà ðåçóëüòàòè âèçíà÷åííÿ
ÍÏÀÐ ïðîïîíîâàíîþ ìåòîäèêîþ.

Ðîçðîáëåíà ìåòîäèêà áóëà àïðîáîâàíà ïðè
àíàë³ç³ ïðèðîäíèõ ³ ì³íåðàëüíèõ âîä ç ð³çíîþ
ì³íåðàë³çàö³ºþ (òàáëèöÿ).

Ìåòîäèêà íåïðÿìîãî ñîðáö³éíî-ôîòîìåò-
ðè÷íîãî âèçíà÷åííÿ ÍÏÀÐ

Àë³êâîòíó ÷àñòèíó (50 ìë) äîñë³äæóâàíî¿
âîäè ïîì³ùàþòü â ñòàêàí÷èêè ºìí³ñòþ 100 ìë,
âñòàíîâëþþòü ðÍ 3 äîäàâàííÿì ðîç÷èíó õëî-
ðèäíî¿ êèñëîòè. Îòðèìàí³ ðîç÷èíè ê³ëüê³ñíî
ïåðåíîñÿòü ó êîí³÷í³ êîëáè ºìí³ñòþ 100 ìë, ùî
ì³ñòÿòü 0,1 ã ñîðáåíòó ñèë³êàãåëþ L 5/40 ³ ïî-
ì³ùàþòü â àïàðàò äëÿ ñòðóøóâàííÿ íà 30 õâ.
Ñîðáåíò â³ää³ëÿþòü â³ä ðîç÷èíó ô³ëüòðóâàííÿì
÷åðåç ïàïåðîâèé ô³ëüòð «ñèíÿ ñòð³÷êà» ç ïîäàëü-
øèì ïðîìèâàííÿì 5 ìë äèñòèëüîâàíî¿ âîäè.
Îòðèìàíèé êîíöåíòðàò ê³ëüê³ñíî ïåðåíîñÿòü ó
êîí³÷í³ êîëáè ì³ñòê³ñòþ 100 ìë òà äîäàþòü 25 ìë
ðîç÷èíó, ÿêèé ì³ñòèòü ÁÒÑ ç êîíöåíòðàö³ºþ
110–4 ìîëü/ë òà BaCl2 ç êîíöåíòðàö³ºþ 510–4

ìîëü/ë ïðè ðÍ 3. Êîëáè ïîì³ùàþòü â àïàðàò
äëÿ ñòðóøóâàííÿ íà 20 õâ. Ï³ñëÿ òîãî ñóñïåíç³þ
öåíòðèôóãóþòü ïðè 1500 îá./õâ ïðîòÿãîì 5 õâ.

Ðåçóëüòàòè âèçíà÷åííÿ íå³îííîãåíèõ ÏÀÐ ó ïðèðîäíèõ ³ ì³íåðàëüíèõ âîäàõ çà ïðîïîíîâàíîþ
ñîðáö³éíî-ñïåêòðîôîòîìåòðè÷íîþ ìåòîäèêîþ (n=3, P=0,95)

Об’єкт Введено НПАР С104 моль/л Знайдено НПАР С104 моль/л Sr, % 

– 0,150,01 5,5 
Водопровідна вода, м. Одеса 

0,50 0,630,03 4,4 

– 0,180,01 5,0 
Вода з р. Дунай, м. Ізмаїл 

0,50 0,660,04 4,6 

– <LOQ – Мінеральна вода № 1, загальна 

мінералізація 3,0–4,0 г/л 0,50 0,490,03 4,5 

– <LOQ – Мінеральна вода № 2, загальна 

мінералізація 6,5–12 г/л 0,50 0,520,03 4,1 
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Îäåðæàíèé öåíòðèôóãàò ôîòîìåòðóþòü ïðè
=490 íì ó êþâåòàõ òîâùèíîþ 1 ñì. Êîíöåíò-
ðàö³þ ÍÏÀÐ çíàõîäÿòü çà ãðàäóþâàëüíèì ãðàô-
³êîì àáî ìåòîäîì äîáàâîê.

Äëÿ ïîáóäîâè ãðàäóþâàëüíîãî ãðàô³êà â
ñòàêàí÷èêè ºìí³ñòþ 100 ìë ïîì³ùàþòü 0; 0,75;
1,0; 1,5; 3,0; 5,0; 7,5 ìë ðîç÷èíó ñèíòàíîëó ÄÒ-7
ç êîíöåíòðàö³ºþ 110–3 ìîëü/ë, äîâîäÿòü îá’ºì
îòðèìàíèõ ðîç÷èí³â äî 50 ìë äèñòèëüîâàíîþ
âîäîþ òà âèêîíóþòü ïîäàëüøå âèçíà÷åííÿ çà âè-
ùåâêàçàíîþ ìåòîäèêîþ.

Âèñíîâêè
Â ðåçóëüòàò³ äàíî¿ ðîáîòè çàïðîïîíîâàíî

ìåòîäèêó íåïðÿìîãî ñîðáö³éíî-ñïåêòðîôîòîìåò-
ðè÷íîãî âèçíà÷åííÿ íå³îíîãåííèõ ïîâåðõíåâî-
àêòèâíèõ ðå÷îâèí. Â îñíîâ³ çàïðîïîíîâàíî¿ ìå-
òîäèêè ëåæèòü ñîðáö³éíå âèëó÷åííÿ íå³îíîãåí-
íèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí ñèë³êàãåëåì,
óòâîðåííÿ íà ïîâåðõí³ ñîðáåíòó êîìïëåêñíî¿
ñïîëóêè ç êàò³îíàìè áàð³þ òà ³îííîãî àñîö³àòó
îñòàííüîãî ç áðîìòèìîëîâèì ñèí³ì. Îïòèì³çî-
âàíî óìîâè ñîðáö³éíîãî âèëó÷åííÿ íå³îíîãåí-
íèõ ïîâåðõíåâî-àêòèâíèõ ðå÷îâèí (íà ïðèêëàä³
ñèíòàíîëó ÄÒ-7) òà âñòàíîâëåíî, ùî ìàêñèìàëü-
íå âèëó÷åííÿ â³äáóâàºòüñÿ ó ñëàáêî êèñëîìó ñå-
ðåäîâèù³ ïðè ðÍ 3 ïîáëèçó òî÷êè íóëüîâîãî
çàðÿäó ñèë³êàãåëþ, ìàñà íàâàæêè ñîðáåíòó ñêëà-
äàº 0,1 ã, à ÷àñ êîíòàêòó ôàç – 30 õâ. Ï³ñëÿ îá-
ðîáëåííÿ îäåðæìàíîãî êîíöåíòðàòó ðîç÷èíàìè
áàð³é õëîðèäó òà áðîìòèìîëîâîãî ñèíüîãî óòâî-
ðþºòüñÿ ³îííèé àñîö³àò, ÿêèé ì³öíî óòðèìóºòü-
ñÿ ïîâåðõíåþ ñèë³êàãåëþ, à ñâ³òëîïîãëèíàííÿ
çàëèøêîâî¿ ê³ëüêîñò³ áàðâíèêà çâîðîòíî ïðîïîð-
ö³éíå âì³ñòó ñèíòàíîëó ÄÒ-7. Ãðàäóþâàëüíèé
ãðàô³ê äëÿ 50 ìë ðîç÷èíó ñîðáàòó ë³í³éíèé â
³íòåðâàë³ êîíöåíòðàö³é ñèíòàíîëó ÄÒ-7 â³ä
1,510–5 äî 1,510–4 ìîëü/ë. Âñòàíîâëåíî, ùî ïðè
âàð³þâàíí³ ì³íåðàë³çàö³¿ â³ä 2 äî 12 ã/ë çì³íè â
³íòåíñèâíîñò³ ñâ³òëîïîãëèíàííÿ ïðè âèçíà÷åíí³
âì³ñòó ñèíòàíîëó ÄÒ-7 íå ïåðåâèùóþòü 5%, à
ðîçðîáëåíà ìåòîäèêà áóëà àïðîáîâàíà ïðè àíàë³ç³
ïðèðîäíèõ ³ ì³íåðàëüíèõ âîä ç ð³çíîþ ì³íåðàë³-
çàö³ºþ.
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SORPTION-SPECTROPHOTOMETRIC DETERMINATION
OF NONIONIC SURFACTANTS TRACES IN VARIOUS
CATEGORIES OF WATERS

A.N. Chebotarev *, D.V. Snigur, T.M. Shcherbakova,
E.M. Guzenko, E.M. Zhukovetska

Odessa I.I. Mechnikov National University, Odessa, Ukraine
* e-mail: alexch@ukr.net

The method of indirect sorption-spectrophotometric
determination of nonionic surfactants was developed. The proposed
method is based on the sorption of nonionic surfactants by silica
L5/40 followed by the formation of complex compound with barium
cations on silica surface and the appearance of an ionic associate of
this complex compound with bromothymol blue dye. The conditions
of the sorption of nonionic surfactants (synthanol DT-7) were
optimized. It was stated that the maximum recovery occurs in a
slightly acidic medium at pH 3 near the silica zero charge point, the
mass of the sorbent sample and the contact time being 0.1 g and
30 min, respectively. After the treatment of the obtained concentrate
with solutions of barium chloride (510–4 mol L–1) and bromothymol
blue (110–4 mol L–1), an ionic pair is formed which is firmly held on
the silica surface, and the light absorption of the residual amount of
the dye is inversely proportional to the content of synthanol
DT-7. The calibration graph is linear in the range of the synthanol
DT-7 concentrations of 1.510–5 to 1.510–4 mol L–1. For a sorption
volume of 50 mL, the limit of detection and limit of quantification
are equal to 4.310–6 and 1.510–5 mol L–1, respectively. It was
established that the variation of total mineralization from 2 to
12 g L–1 does not lead to significant changes in the intensity of light
absorption in determining the content of synthanol DT-7. The
developed method was successfully tested in the analysis of natural
and mineral waters with different mineralization. The relative standard
deviation did not exceed 5.5%.

Keywords: surfactant; sorption; silica; spectrophotometry;
water analysis.
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