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Ðåçþìå
Ðîçãëÿíóò³ ³ ïðîàíàë³çîâàí³ ñïåêòðîôîòîìåòðè÷í³ ìåòîäèêè âèçíà÷åííÿ ³îí³â 
ìåòàë³â çì³ííî¿ âàëåíòíîñò³, ÿê³ ´ðóíòóþòüñÿ íà ðåäîêñ-ïåðåòâîðåííÿõ êîì-
ïîíåíò³â õ³ì³÷íî¿ ñèñòåìè. Ïîêàçàíî ïðèíöèïîâèé çâ’ÿçîê ÷èñëà êîìïîíåíò³â 
ïðèéìàþ÷èõ ó÷àñòü â îêèñíî-â³äíîâíîìó ïðîöåñ³, à òàêîæ ïðèðîäè àíàë³òè÷íî¿ 
ôîðìè ç ñåëåêòèâí³ñòþ ïðîïîíîâàíî¿ ðåäîêñ-ðåàêö³¿. Âñòàíîâëåíî, ùî âçàºìíå 
îêèñëåííÿ-â³äíîâëåííÿ ³îíó ìåòàëó ç îðãàí³÷íèì ðåàãåíòîì, îáóìîâëþº âè-
ñîêó ñåëåêòèâí³ñòü äàíî¿ ðåàêö³¿ ³ ìîæå áóòè ïîêëàäåíî â îñíîâó â³äïîâ³äíî¿ 
ñïåêòðîôîòîìåòðè÷íî¿ ìåòîäèêè éîãî âèçíà÷åííÿ, ÿêà íå ïîòðåáóº ïîïåðåäí³õ 
ñòàä³é ìàñêóâàííÿ àáî â³äîêðåìëåííÿ ñóïóòí³õ ³îí³â ³ ìàêðîîñíîâè àíàë³çóºìî-
ãî çðàçêó.

Êëþ÷îâ³ ñëîâà: îðãàí³÷íèé ðåàãåíò, ðåäîêñ-ñèñòåìà, ñïåêòðîôîòîìåòð³ÿ, âèçíà-
÷åííÿ ìåòàë³â.
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THE COMPONENT COMPOSITION AND CHEMICO-ANALYTICAL 
CHARACTERISTICS OF THE REDOX-SYSTEMS AT THE VARIABLE 
VALENCY METAL IONS SPECTROPHOTOMETRIC DETERMINATION 

Summary
The spectrophotometric methods of the variable valency metal ions determination 
based on the chemical system components redox transformations have been viewed 
and analyzed. The fundamental relationship between the number of components 
involved in the redox process as well as the nature of the analytical form with the 
selectivity of the proposed redox reactions has been shown. The mutual reduction-
oxidation of metal ions with organic reagents has been found to determine this 
reaction high selectivity and could be the basis for its determining spectrophotometric 
method not requiring masking or separation of accompanying ions and test sample 
macrobase preliminary stages. 

Key words: organic reagent, redox-system, spectrophotometric, metals deter-
mination.
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ÒÅÌÏËÀÒÍÛÉ ÑÈÍÒÅÇ Â ÑÈÑÒÅÌÀÕ NICL
2
-1-ÀÌÈÍÎ-8-

ÃÈÄÐÎÊÑÈÍÀÔÒÀËÈÍÄÈÑÓËÜÔÎÊÈÑËÎÒÀ-2,4-ÁÅÍÇÎÈÍ 
(ÀÐÎÌÀÒÈ×ÅÑÊÈÉ ÀËÜÄÅÃÈÄ)

Ìåòîäîì «ñàìîñáîðêè» èç ñèñòåì NiCl
2
 — 1-àìèíî-8-ãèäðîêñè-

íàôòà ëèí äèñóëüôîêèñëîòà-2,4-áåíçîèí ëèáî áåíçàëüäåãèä, ïàðà-
ãèäðîêñèáåíçàëüäåãèä, 2-ãèäðîêñè-1-íàôòàëüäåãèä âûäåëåíû êîì-
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] (IV). I–IV èññëåäîâà-

íû ìåòîäàìè ýëåìåíòíîãî, ðåíòãåíîôàçîâîãî àíàëèçîâ, òåðìîãðàâèìåòðèè, 
ìàãíèòíîé âîñïðèèì÷èâîñòè, ýëåêòðîïðîâîäíîñòè, ñïåêòðîñêîïèè (ÈÊ- è 
äèôôóçíîãî îòðàæåíèÿ). Îïðåäåëåíà ãåîìåòðèÿ I–IV è ñïîñîá êîîðäèíàöèè 
ëèãàíäîâ â íèõ.

Êëþ÷åâûå ñëîâà: 1-àìèíî-8-ãèäðîêñèíàôòàëèíäèñóëüôîêèñëîòà-
2,4,áåíçîèí, ïàðà-ãèäðîêñèáåíçàëüäåãèä, áåíçàëüäåãèä, 2-ãèäðîêñè-1-
íàôòàëüäåãèä, òåìïëàòíûé ñèíòåç.

Ðàíåå íàìè [1] áûëà äîêàçàíà âîçìîæíîñòü ñèíòåçà êîìïëåêñîâ ìåòîäîì 
«ñàìîñáîðêè» íåïîñðåäñòâåííî âçàèìîäåéñòâèåì â ñèñòåìàõ: CoCl

2
 — ìîíî-

êàëèåâàÿ ñîëü 1-àìèíî-8-ãèäðîêñèíàôòàëèíäèñóëüôîêèñëîòû-2,4(1,8,2,4-
ahKsHs’n) — áåíçîèí (ÁÅÍÇ), ïàðà-ãèäðîêñèáåíçàëüäåãèä (ÏÃÁÀ), áåí-
çàëüäåãèä (ÁÀ). Ïîëó÷åíà èõ ïîëíàÿ ôèçèêî-õèìè÷åñêàÿ õàðàêòåðèñòèêà.

Â ðàçâèòèå äàííûõ èññëåäîâàíèé â íàñòîÿùåé ðàáîòå áûëà ñôîðìóëè-
ðîâàíà öåëü:
• ïðîâåðèòü âîçìîæíîñòü îñóùåñòâëåíèÿ îäíîñòàäèéíîãî ñèíòåçà êîì-

ïëåêñîâ íèêåëÿ (II) èç àíàëîãè÷íûõ ñèñòåì; 
• âûäåëèòü ñîîòâåòñòâóþùèå êîìïëåêñû;
• ñîâîêóïíîñòüþ ôèçèêî-õèìè÷åñêèõ ìåòîäîâ ýëåìåíòíîãî, ðåíòãåíîôàçî-

âîãî àíàëèçîâ, òåðìîãðàâèìåòðèè, ýëåêòðîïðîâîäíîñòè, ñïåêòðîñêîïèé 
(ÈÊ- è äèôôóçíîãî îòðàæåíèÿ) èõ îõàðàêòåðèçîâàòü.
Ìåòîäèêà ñèíòåçà ñîåäèíåíèé I–IV. Ãîðÿ÷èå ýòàíîëüíûå ðàñòâîðû 0,01 

ìîëü 1,8,2,4-ahKsHs’n â 80 ìë 0,01ìîëü, ÁÅÍÇ (I) â 50 ìë èëè àëüäåãèäîâ 
â 10 ìë ÏÃÁÀ (II), 2-ãèäðîêñè-1-íàôòàëüäåãèä — ÃÍÀ (III), ÁÀ (IV) ñìå-
øèâàëè, äîáàâëÿëè 1ìë 50%-íîãî ñïèðòîâîãî ðàñòâîðà KOH è êèïÿòèëè ñ 
îáðàòíûì õîëîäèëüíèêîì â òå÷åíèå 1,5 ÷. Çàòåì ê íèì äîáàâëÿëè ãîðÿ÷èé 
ðàñòâîð ãåêñàãèäðàòà õëîðèäà íèêåëÿ (II) â 20 ìë ýòàíîëà (0,01 ìîëü äëÿ I, 
0,005 ìîëü äëÿ II–IV) è äîïîëíèòåëüíî êèïÿòèëè åù¸ 1÷. Ïîñëå îõëàæäå-
íèÿ îáðàçîâàâøèåñÿ îñàäêè âåùåñòâ (I–IV) îòäåëÿëè ôèëüòðîâàíèåì, ïðî-
ìûâàëè ñïèðòîì, ýôèðîì è âûñóøèâàëè ïðè êîìíàòíîé òåìïåðàòóðå íàä 

© Ë. Ñ. Ñêîðîõîä, È. È. Ñåéôóëèíà, Ò. Ô. Ãóäèìîâè÷, 2009
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áåçâîäíûì CaCl
2
 äî ïîñòîÿííîé ìàññû. Âûõîä: I — 64.4 %; II — 71,3 %; 

III — 69,1 %; IV — 70,1 %.
Ñîäåðæàíèå êîáàëüòà è íèêåëÿ îïðåäåëÿëè ñïåêòðàëüíûì ðåíòãåíîô-

ëþîðåñöåíòíûì ìåòîäîì íà ñïåêòðîìåòðå ÑÏÀÐÊ-1 ñ ìåäíûì èçëó÷åíèåì 
â ðåæèìå 12 êÂ–10 ìÀ ñî ñêîðîñòüþ îòñ÷¸òà 400 èìï/ñ; êàëèÿ — ìåòîäîì 
ïëàìåííîé ôîòîìåòðèè; óãëåðîä, âîäîðîä, àçîò — íà C,H,N-àíàëèçàòîðå; 
ñåðó ïî ìåòîäó Øåíèãåðà.

Ðåíòãåíîãðàììû ñíèìàëè íà äèôðàêòîìåòðå ÄÐÎÍ-05 íà æåëåçíîì àí-
òèêàòîäå. Ìåæïëîñêîñòíûå ðàññòîÿíèÿ îïðåäåëÿëè ïî òàáëèöàì [2].

Òåðìîãðàâèìåòðè÷åñêèé àíàëèç ïðîâîäèëè íà Q-äåðèâàòîãðàôå Ïàóëèê-
Ïàóëèê-Ýðäåé â ñòàòè÷åñêîé âîçäóøíîé àòìîñôåðå â òåìïåðàòóðíîì èíòåð-
âàëå 20-500°C, ñêîðîñòü íàãðåâà 10 ãðàä/ìèí, ýòàëîí — α-Al

2
O

3
. ÈÊ-ñïåêòðû 

çàïèñûâàëè â äèàïàçîíå 4000–350 ñì-1 íà ñïåêòðîìåòðå Spectrum-Elmer 
BX-II FT-IR (òàáëåòêè ñ KBr).

Ñïåêòðû äèôôóçíîãî îòðàæåíèÿ (ÑÄÎ) ðåãèñòðèðîâàëè íà ñïåêòðî-
ìåòðå Perkin-Elmer Lambda-9 â îáëàñòè 3000–30000 ñì-1, ñòàíäàðò MgO 
(β

MgO
=100%).

Èçìåðåíèå àêòèâíîãî ñîïðîòèâëåíèÿ (ÑÄÎ) ìèëëèìîëÿðíûõ äèìåòèë-
ôîðìàìèäíûõ ðàñòâîðîâ I–IV äëÿ ðàñ÷¸òà ìîëÿðíîé ýëåêòðîïðîâîäíîñòè 
ïðîâîäèëè ñ ïîìîùüþ èçìåðèòåëÿ ñîïðîòèâëåíèÿ (öèôðîâîãî) Å 7–8 â ïðå-
äåëàõ 0-10 ìÎì â ñîñóäå Àððåíèóñà.

Ìàãíèòíóþ âîñïðèèì÷èâîñòü îïðåäåëÿëè ïî ìåòîäó Ãóè, ïðè òåìïåðàòó-
ðå 293 Ê. Â êà÷åñòâå ýòàëîíà äëÿ êàëèáðîâêè èñïîëüçîâàëè Hg[Co(NCS)

4
].

Ðåçóëüòàòû è èõ îáñóæäåíèå

Òåìïëàòíîé ðåàêöèåé â ñèñòåìàõ 1,8,2,4-ahKsHs’n — ÁÅÍÇ –(àëüäå-
ãèäû: ÏÁÀ, ÃÍÀ) — õëîðèä íèêåëÿ (II) ïîëó÷åíû êîìïëåêñû I–IV. Íà 
îñíîâàíèè äàííûõ ýëåìåíòíîãî àíàëèçà â êîìïëåêñàõ (I, III) ìîëüíîå ñî-
îòíîøåíèå Ni2+ : ëèãàíä = 1:2, à â II, IV — 1:1 (òàáë. 1). Ðåíòãåíîôàçîâûé 
àíàëèç ïîäòâåðäèë èíäèâèäóàëüíîñòü êîìïëåêñîâ (I–IV). Ñîåäèíåíèå I õà-
ðàêòåðèçóåòñÿ ñîáñòâåííûì íàáîðîì ìåæïëîñêîñòíûõ ðàññòîÿíèé è îòíî-
ñèòåëüíûõ èíòåíñèâíîñòåé: d, Å (I/I

0
, %) — 2,86 (26), 3,55 (31), 3,92(100), 

5,02 (66), ïðîäóêòû II–IV ðåíòãåíîàìîðôíû.
Ñîåäèíåíèÿ I, III ÿâëÿþòñÿ òð¸õèîííûìè ýëåêòðîëèòàìè, II, IV — íå-

ýëåêòðîëèòû (òàáë. 1) [3].
Ïî ðåçóëüòàòàì ýëåìåíòíîãî àíàëèçà è òåðìîãðàâèìåòðèè óñòàíîâëåíî, 

÷òî â ñîñòàâ êîìïëåêñîâ I, II, III âõîäÿò 2, 4 è 2 ìîëåêóëû âîäû, ñîîòâåò-
ñòâåííî. Èõ óäàëåíèå ïðîèñõîäèò â èíòåðâàëå 130–160°C. Ýòî ïîçâîëÿåò 
ñäåëàòü âûâîä î èõ âíóòðèñôåðíîì õàðàêòåðå, ÷òî ïîäòâåðæäàåòñÿ ïðè-
ñóòñòâèåì â ÈÊ-ñïåêòðàõ óêàçàííûõ êîìïëåêñîâ ïîëîñ δ(H

2
O) (òàáë. 2). 

Ïîëíîå ðàçëîæåíèå ñîåäèíåíèé I–IV ïðîèñõîäèò â èíòåðâàëå òåìïåðàòóð 
340–490 °C.

Òåìïëàòíûé ñèíòåç â ñèñòåìàõ NiCl
2
-1,8,2,4-ahKsHs`n-ÁÅÍÇ(àëüäåãèä)
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Òàáëèöà 2

Îòíåñåíèå íåêîòîðûõ êîëåáàòåëüíûõ ÷àñòîò (ñì-1) â ÈÊ-ñïåêòðàõ 
ïîãëîùåíèÿ èñõîäíûõ ñîåäèíåíèé è êîìïëåêñîâ (I–IV)

Ñîåäèíåíèå ν(OH) ν(C=N) ν(SO
2
) ν(C-O) ν(Ni-N) ν(Ni-O)

1, 8, 2, 4-ahKsHs`n 3440 1240, 1030

ÁÅÍÇ 3420 1210

ÏÃÁÀ 3460 1200

ÃÍÀ 3470 1200

I 3420 1570 1240, 1030 1210 610 500

II 3440 1560 1100, 1010 1170 600 490

III 3440 1560 1240, 1030 1160 620 520

IV 3440 1550 1100, 1000 610 500

Ïðèìå÷àíèå: δ(NH
2
) = 1610 ñì-1 (1,8,2,4-ahksHs`n); ν(C=O) = 1680ñì-1 (ÁÅÍÇ, ÏÃÁÀ, ÃÍÀ), 

1700 ñì-1 (ÁÀ); δ(H
2
O) ≈ 1630 ñì-1 (I–III); ν(OH) = 3200  (IV); δ(OH)

ìîñò
 = 955 ñì-1 (IV); 

δ = 710 ñì-1 (II).

Ñïîñîá êîîðäèíàöèè ëèãàíäîâ áûë îïðåäåë¸í ñðàâíåíèåì ÈÊ-ñïåêòðîâ 
èñõîäíûõ 1,8,2,4-ahKsHs`n, ÁÅÍÇ, ÏÃÁÀ, ÁÀ è êîìïëåêñîâ (òàáë. 2). Îñî-
áîå âíèìàíèå áûëî óäåëåíî ïîëîñàì ïîãëîùåíèÿ, îòâåòñòâåííûì çà âà-
ëåíòíûå êîëåáàíèÿ C=O è C-O êàðáîíèëüíûõ ôðàãìåíòîâ, à òàêæå äåôîð-
ìàöèîííûõ NH

2
 ãðóïïû 1,8,2,4-ahKsHs`n. Îêàçàëîñü, ÷òî â ÈÊ-ñïåêòðàõ 

êîìïëåêñîâ I–IV îòñóòñòâóåò ïîëîñà ν(C=O), ïðè ýòîì ïîÿâëÿåòñÿ íîâàÿ 
— âàëåíòíûõ êîëåáàíèé C=N, ÷òî ñâèäåòåëüñòâóåò î êîíäåíñàöèè ïî àìè-
íîãðóïïû 1,8,2,4-ahKsHs`n è êàðáîíèëüíîìó êèñëîðîäó ñ îáðàçîâàíèåì 
îñíîâàíèé Øèôôà.

Â êîìïëåêñàõ I–IV àçîìåòèíîâûé àòîì àçîòà âîâëåêàåòñÿ â êîîðäèíà-
öèþ ñ íèêåëåì, î ÷¸ì ñâèäåòåëüñòâóåò ïîÿâëåíèå â ÈÊ-ñïåêòðàõ íîâîé 
ïîëîñû ν(Ni-N). Â îáëàñòè âàëåíòíûõ êîëåáàíèé ãèäðîêñèãðóïï â ÈÊ-
ñïåêòðàõ êîìïëåêñîâ ïî ñðàâíåíèþ ñ èñõîäíûìè ëèãàíäàìè áûëè îáíàðó-
æåíû ñëåäóþùèå èçìåíåíèÿ: â I èñ÷åçàåò ν(OH) ãèäðîêñèäèñóëüôîêèñëîòû 
è ñîõðàíÿåòñÿ ν(OH) áåíçîèíà. Â îòëè÷èå îò íåãî â II, III, IV ñîõðàíÿåòñÿ 
ν(OH) 1,8,2,4-ahKsHs`n è èñ÷åçàåò ν(OH) àëüäåãèäà â II, III. Èç ýòîãî ñëåäó-
åò, ÷òî ñîîòâåòñòâóþùèå ãèäðîêñèãðóïïû äåïðîòîíèðóþòñÿ è ñâÿçûâàþòñÿ 
ñ Ni2+, íà ÷òî óêàçûâàåò ïîÿâëåíèå íîâîé ïîëîñû ν(Ni-O). Ñóëüôîãðóïïû 
îñíîâàíèé Øèôôà â êîìïëåêñàõ II, IV òàêæå ó÷àñòâóþò â îáðàçîâàíèè 
ñâÿçåé ñ íèêåëåì (II), òàê êàê â èõ ÈÊ-ñïåêòðàõ ïðîèñõîäèò ñìåùåíèå 
ïîëîñû ν(SO

2
) â íèçêî÷àñòîòíóþ îáëàñòü. Â îòëè÷èå îò íèõ â ÈÊ-ñïåêòðàõ 

êîìïëåêñîâ I, III ýòà ïîëîñà íå ñìåùàåòñÿ îòíîñèòåëüíî åå ïîëîæåííÿ â 
ÈÊ-ñïåêòðå 1,8,2,4-ahKsHs`n. Ñëåäîâàòåëüíî, â ýòèõ êîìïëåêñàõ ñóëüôî-
ãðóïïû íå âîâëåêàþòñÿ â êîîðäèíàöèþ ê Ni2+. Â êîìïëåêñå II êèñëîðîäû 
äåïðîòîíèðîâàííûõ ãèäðîêñèãðóïï ÿâëÿþòñÿ ìîñòèêîâûìè, ÷òî õàðàêòåð-

Òåìïëàòíûé ñèíòåç â ñèñòåìàõ NiCl
2
-1,8,2,4-ahKsHs`n-ÁÅÍÇ(àëüäåãèä)
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íî äëÿ àíàëîãè÷íûõ ñîåäèíåíèé [4] è ïîäòâåðæäåíî íàëè÷èåì â ÈÊ-ñïåêòðå 
II ïîëîñ äåôîðìàöèîííûõ êîëåáàíèé îêñîìîñòèêà (òàáë. 2). Â ÈÊ-ñïåêòðå 
êîìïëåêñà IV ïîÿâëÿþòñÿ ïîëîñû ïîãëîùåíèÿ êîëåáàíèé ~3200 ñì-1 è 
955 ñì-1, õàðàêòåðíûå äëÿ ìîñòèêîâûõ OH-ãðóïï [5, 6] (òàáë. 2).

Ïðîñòðàíñòâåííîå ñòðîåíèå êîìïëåêñîâ áûëî îïðåäåëåíî íà îñíîâàíèè 
äàííûõ ñïåêòðîâ äèôôóçíîãî îòðàæåíèÿ è çíà÷åíèé ýôôåêòèâíûõ ìàãíèò-
íûõ ìîìåíòîâ (òàáë. 3). Â ñëó÷àå êîìïëåêñîâ I–III ðåàëèçóåòñÿ îêòàýäð, à 
IV ïðåäñòàâëÿåò ñîáîé òåòðàýäð. Ïðè ýòîì çàíèæåííûå çíà÷åíèÿ μ

ýôô.
 äëÿ 

II, IV è äàííûå èõ ýëåìåíòíîãî àíàëèçà ïîçâîëÿþò çàêëþ÷èòü, ÷òî îíè 
ÿâëÿþòñÿ äèìåðàìè [7].

Â èòîãå äëÿ êîìïëåêñîâ I–IV áûëè ïðåäëîæåíû ñõåìû ñòðîåíèÿ:

Òàêèì îáðàçîì, â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâàíèÿ áûëà äîêàçàíà 

Ë. Ñ. Ñêîðîõîä, È. È. Ñåéôóëèíà, Ò. Ô. Ãóäèìîâè÷
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âîçìîæíîñòü ñèíòåçà ðàññìîòðåííûõ êîìïëåêñîâ ìåòîäîì ñàìîñáîðêè èç 
ñîîòâåòñòâóþùèõ èñõîäíûõ ðåàãåíòîâ. Ïîêàçàíî, ÷òî êîîðäèíàöèîííûé 
ïîëèýäð Ni2+ è òèï îáðàçóþùåãîñÿ êîìïëåêñà îïðåäåëÿåò ñòåðåîõèìèÿ ëè-
ãàíäíîé ñèñòåìû, ôîðìèðóþùåéñÿ â ïðîöåññå ñàìîñáîðêè.

Òàáëèöà 3

Ýíåðãèè ýëåêòðîííûõ ïåðåõîäîâ è âåëè÷èíû ýôôåêòèâíûõ ìàãíèòíûõ ìîìåíòîâ 
êîìïëåêñîâ I–IV

Ñîåäèíåíèå

Ýëåêòðîííûé ïåðåõîä,
ñì-1

Ýôôåêòèâíûé ìàã-
íèòíûé ìîìåíò, 
Ì. Á. (Ò 293 Ê)ν

1
ν2 ν

3

I
3A

2g
→3T

2g
(F) 3A

2g
→3T

1g
(F) 3A

2g
→3T

1g
(P)

3,087900 14000 20000

II 8800 15900 22100 2,28

III 9400 16200 21000 3,11

3T
1
(F) →3T

2
3T

1
(F) →3A

2
3T

1
(F)→3T

1
(P)

IV 8960 15080 3,52

Ïðèìå÷àíèå. Ðàñ÷¸ò μ
ýôô.

 ñäåëàí íà îäèí èîí Ni2+ (II, IV).
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Òåìïëàòíûé ñèíòåç â ñèñòåìàõ NiCl
2
-1,8,2,4-ahKsHs`n-ÁÅÍÇ(àëüäåãèä)
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ÒÅÌÏËÀÒÍÈÉ ÑÈÍÒÅÇ Â ÑÈÑÒÅÌÀÕ NICL
2
-1-ÀÌ²ÍÎ-8-

Ã²ÄÐÎÊÑÈÍÀÔÒÀË²ÍÄÈÑÓËÜÔÎÊÈÑËÎÒÀ-2,4-ÁÅÍÇÎ¯Í 
(ÀÐÎÌÀÒÈ×ÍÈÉ ÀËÜÄÅÃ²Ä)

Ðåçþìå
Ìåòîäîì «ñàìîçá³ðêè» ³ç ñèñòåì NiCl

2
 — 1-àì³íî-8-

ã³äðîêñèíàôòàë³íäèñóëüôîêèñëîòà-2,4-áåíçî¿í àáî áåíçàëüäåã³ä, 
ïàðà-ã³äðîêñèáåíçàëüäåã³ä, 2-ã³äðîêñè-1-íàôòàëüäåã³ä âèä³ëåí³ êîì-
ïëåêñè: K

2
[Ni(C

24
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17
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2
O

8
)
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O)

2
] (I), [Ni

2
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4
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[Ni(C
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2
] (III), [Ni

2
(C

17
H

11
NS

2
O

7
)
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(OH)

2
] (IV). I–IV äîñë³äæåí³ 

ìåòîäàìè åëåìåíòíîãî, ðåíòãåíîôàçîâîãî àíàë³ç³â, òåðìîãðàâ³ìåòð³¿, ìàãí³òíî¿ 
ñïðèéíÿòëèâîñò³, åëåêòðîïðîâ³äíîñò³, ñïåêòðîñêîï³¿ (²×- òà äèôóçíîãî â³äáèòòÿ). 
Âèçíà÷åíà ãåîìåòð³ÿ I–IV òà ñïîñ³á êîîðäèíàö³¿ ë³ãàíä³â â íèõ.

Êëþ÷îâ³ ñëîâà: 1-àì³íî-8-ã³äðîêñèíàôòàë³íäèñóëüôîêèñëîòà-2,4-áåíçî¿í, ïàðà-
ã³äðîêñèáåíçàëüäåã³ä, áåíçàëüäåã³ä, 2-ã³äðîêñè-1-íàôòàëüäåã³ä, òåìïëàòíèé ñèíòåç.

L. S. Skorokhod, I. I. Seifullina, T. F. Gudymovich 
Odessa National University, 
Department of General Chemistry and Polymers
Dvoryanskaya st., 2, Odessa, 65082, Ukraine

TEMPLATE SYNTHESIS IN SYSTEMS NICL
2
-1-AMINO-8-

HYDROXYNAPHTALENEDISULFONIC-2,4ACID-BENZOIN 
(AROMATIC ALDEHYDE)

Summary
From systems NiCl

2
-1-amino-8-hydroxynaphtalenedisulfonic-2,4acid-benzoin or 

benzaldehyde, para-hydroxybenzaldehyde, 2-hydroxy-1-naphtaldehyde complexes: 
were obtained by method of self — assemblage. I — IV were investigated by 
elementary analysis, X-ray powder diffraction, thermogravimetry, IR- and 
diffuse spectroscopy, their magnetic susceptibilities and electric conductivities 
were determined. The geometry of I-IV and coordination modes of ligands were 
determined.

Key words: 1-amino-8-hydroxynaphtalenedisulfonic-2,4acid, benzoin, p-hydroxy-
benzaldehyde, 2-hydroxy-1-naphtaldehyde, template synthesis.
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