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Ýêñïåðìåíòàëüíàÿ ÷àñòü. ÄÝÑÎ áûë ïðèãîòîâëåí è î÷èùåí 
ñîãëàñíî              ëèòåðàòóðå [11], äèñòèëëèðîâàí ïîä âàêóóìîì è 
âûäåðæàí íà ìîëåêóëÿðíîì ñèòå. Åãî ÷èñòîòà, ïðîâåðåííàÿ ïî ÃÆÕ, 
áûëà 99,8%, âîäíîå ñîäåðæàíèå, âûÿâëåííîå ÈÊ-ñïåêòðàìè â îáëàñòè 
3500–3300 ñì-1, áûëî íèæå, ÷åì 0,01%. ÄÌÑÎ áûë âûñóøåí íà 
ìîëåêóëÿðíîì ñèòå è äèñòèëëèðîâàí ïîä íèçêèì äàâëåíèåì,  â  
ðåçóëüòàòå ÷åãî îí  èìåë  ÷èñòîòó  99,9%.  Õëîðèä  è  íèòðàò  ìåäè (II) 
âûñóøèâàëèñü ïîä âàêóóìîì. Âñå îáðàçöû ïîëó÷åíû ïðÿìûì ñìåøèâàíèåì 
ñîîòâåòñòâóþùèõ êîëè÷åñòâ îáîèõ êîìïîíåíòîâ. 

Ñïåêòðîìåòðè÷åñêèå èçìåðåíèÿ ïðîâîäèëèñü íà 
ñïåêòðîôîòîìåòðå  Specord 50 PC (îáëàñòü ïîãëîùåíèÿ  200–1100 íì,
îïòè÷åñêèé ïóòü 1,0 èëè 0,1 ñì) ïðè ïîñòîÿííîé òåìïåðàòóðå 20,0 0,3 
(0C) ñ èñïîëüçîâàíèåì òåðìîñòàòà Lauda  A100, ïðèëîæåííîãî ê 
ñïåêòðîôîòîìåòðó. Êîíöåíòðàöèÿ ñîëåé èçìåíÿëàñü îò 10-4 äî 2 10-2 

Ì.
Ñïåêòðîôîòîìåòðè÷åñêèå äàííûå àíàëèçèðîâàëèñü ñ ïîìîùüþ 

âû÷èñëèòåëüíûõ ïðîãðàìì OriginPro 7.5 è LinkFit 4.1 [12]. Äëÿ 
êîëè÷åñòâåííîãî àíàëèçà ïåðåêðûòûõ îáëàñòåé ïðèìåíÿëèñü 
ïðîèçâîäíûå âòîðîãî ïîðÿäêà, ïîäðîáíî èçó÷åííûå â [13, 14], ñ ïîìîùüþ 
êîòîðûõ îïðåäåëÿëîñü ÷èñëî è ïîëîæåíèå íàêëàäûâàþùèõñÿ ïîëîñ.   

Ðåçóëüòàòû è îáñóæäåíèå. ÓÔ-ñïåêòðû  õëîðèäà è íèòðàòà ìåäè 
(II) â ÄÝÑÎ ïðåäñòàâëåíû ñîîòâåòñòâåííî íà ðèñ. 1 è 2. Â îáîèõ 
ñëó÷àÿõ íîâûå ïîëîñû âîçíèêàþò âîêðóã 300 íì, êàê è ó ðàñòâîðîâ  
õëîðèäà  ìåäè (II) â ÄÌÑÎ [4]. Èç ðèñ. 1 ñëåäóåò, ÷òî ïîâûøåíèå 
êîíöåíòðàöèè ñîëè âåäåò ê óâåëè÷åíèþ èíòåíñèâíîñòè ïîëîñû 
ïîãëîùåíèÿ (ðèñ. 1, à) è ïîÿâëåíèþ íîâîé ïîëîñû â âèäå ïëå÷à îêîëî 440 
íì (ñïåêòðû 3 è 4, ðèñ. 1, a'). Íàäî îòìåòèòü, ÷òî ïîñëåäíåå 
îòñóòñòâóåò â ðàñòâîðàõ íèòðàòà ìåäè (II) (ðèñ. 2, a'). Îáùàÿ îñîáåí-
íîñòü ðàñòâîðîâ îáåèõ ñîëåé â ÄÝÑÎ – íåèíòåíñèâíîå ïîãëîùåíèå, îá-
íàðóæåííîå â äëèííîâîëíîâûõ îáëàñòÿõ (ðèñ. 1, á è 2, á): â 980 è 840 íì
ñîîòâåòñòâåííî äëÿ ðàñòâîðîâ õëîðèäà è íèòðàòà ìåäè (II). Íàäî 
îòìåòèòü, ÷òî â ýòèõ îáëàñòÿõ ïîëîñû øèðîêèå è ôàêòè÷åñêè èõ 
ïîëîæåíèå íå ìåíÿåòñÿ ñ óâåëè÷åíèåì êîíöåíòðàöèè ñîëåé. 

. 1. –CuCl2: (a) [ u l2]=1) 10-4, 2) 2 10-4,
3) 3 10-4, 4) 4 10-4, 5) 5 10-4, 6) 6 10-4 M; l=1 ;  (a', ) [CuCl2]=1) 10-3, 2) 5 10-3, 3) 10-2, 4) 2 10-2 M;

(a') l=0,1 , ( ) l=1 .
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 CuCl2–  [4]. -
 (  10-3  2 10-2 M) -

 (  1  2, .1, a'), 
. , -

[15]  Cu2+ ,
. , -

 CuCl2–  420–460  (
3  4,  . 1, a'),  Cu(NO3)2–

 (   3  4,  . 2, a'). 

. 2. u(NO3)2– :  (a) [ u(NO3)2]=1) 10-4,
2) 2 10-4,  3) 3 10-4,  4) 4 10-4,  5) 5 10-4,   6)  6 10-4 M;   l=1 ;  (a', )  [ u(NO3)2]=1) 10-3,   2) 5 10-3,

3) 10-2,  4) 2 10-2 M;  (a') l=0,1 ;  ( ) l=1 .

-
,  LinkFit 4.1 [12] -

,
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, logK

[Cu ( )]2+2Cl- 303 1,73 

[Cu ( )2]
2+2Cl- 338 2,81CuCl2–

[Cu ( )3]
2+2Cl- 434 2,56 

[Cu ( )]2+2 -
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3NO  305 4,49
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 Cu: =1:2.  

                                                       19.05.2006 

1. Hathaway B.J., Underhill A.E.  –  J. Chem. Soc., 1962,  p. 2257. 
2. Addison C.C.,  Sutton D. –  J. Chem. Soc. (A), 1966,  p. 1524. 
3. Fredrick F.C., Johnson K.E. –  J. Inorg. Nucl. Chem., 1981, v. 43, p. 1483. 
4. Elleb M., Meullemeestre J., Schwing M.-J., Vierling F. – Inorg. Chem., 1982, v. 21, p. 1477. 
5. Amuli C., Meullemeestre J., Schwing M.J., Vierling F. – Inorg. Chem., 1986, v. 25, p. 856. 
6. . . – . , 1988, . 29, . 70. 
7. . ., . . – . . , 2001, . 75, . 1638. 
8. Markarian S.A., Gabrielian L.S., Zatikyan A.L., Bonora S., Trinchero A.  –  Vibrat.  

Spectrosc., 2005, v. 39, p. 220–228. 

9. Tomisic V., Simeon V. – Phys. Chem. Chem. Phys., 1999, v. 1, p. 299. 
10. . ., . ., . . – . . , 1995,  . 69,  . 991. 
11. . ., . . . .

2002. 20000141 

12. Loring J.S.  – LinkFit 4.1, 1996. 

13. Antonov L., Stoyanov S.  – J. Appl. Spectr., 1993, v. 47, p. 1712. 

14. Antonov L., Nedeltcheva D.  – J. Chem. Soc. Rev., 2000, v. 29, p. 217. 

15. Markarian S.A.,  Zatikyan A.L.,  Bonora S.,  Fagnano C.   –  J. Molec. Struct.,  2003,  v. 

665,  p. 285. 

16. . ., . . – . . , 1997, . 23, . 942. 
17. . ., . . – . , 1997, . 42, . 510.

Ð. è. ê²ð¶êÚ²Ü,  Ø. ì. ´ºÈÈàôÚ²Ü,  Þ. ². Ø²ð¶²ðÚ²Ü 

äÔÆÜÒ(II)-Æ  øÈàðÆ¸Æ  ºì  ÜÆîð²îÆ  ÎàØäÈºøê²¶àÚ²òØ²Ü 

àôêàôØÜ²êÆðàôÂÚàôÜÀ  ¸Æ¾ÂÆÈêàôÈüúøêÆ¸àôØ 
¾ÈºÎîðàÜ²ÚÆÜ  ÎÈ²ÜØ²Ü  êäºÎîðàêÎàäÆ²ÚÆ  ØºÂà¸àì 

² Ù÷á ÷ á õ Ù  

äÕÇÝÓ(II)-Ç ùÉáñÇ¹Ç ¨ ÝÇïñ³ïÇ ÏáÙåÉ»ùëÝ»ñÁ ¹Ç¿ÃÇÉëáõÉýûùëÇ¹áõÙ 

(¸¾êú) áõëáõÙÝ³ëÇñí»É »Ý ¿É»ÏïñáÝ³ÛÇÝ ÏÉ³ÝÙ³Ý ëå»ÏïñáëÏáåÇ³ÛÇ 
Ù»Ãá¹áí: äÕÝÓÇ ¨ ¸¾êú-Ç ÙÇç  ̈ï»ÕÇ ¿ áõÝ»ÝáõÙ ÏáÙåÉ»ùë³·áÛ³óáõÙ, áñÝ 

³ñï³Ñ³ÛïíáõÙ ¿ 300 ÝÙ Ù³ùëÇÙáõÙ áõÝ»óáÕ Ýáñ ÏÉ³ÝÙ³Ý ß»ñïáí  ̀

å³ÛÙ³Ý³íáñí³Í ÉÇóùÇ ï»Õ³÷áËÙ³Ùμ: ¸ÇÙ»ÃÇÉëáõÉýûùëÇ¹Ç (¸Øêú) Ñ³-
Ù³ñ ëï³óí³Í ³ñ¹ÛáõÝùÝ»ñÁ Ñ³Ù»Ù³ïí»É »Ý ·ñ³Ï³ÝáõÃÛáõÝÇó Ñ³ÛïÝÇ 

ïíÛ³ÉÝ»ñÇ Ñ»ï: 
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¸Çý»ñ»ÝóÇ³É ëå»ÏïñáëÏáåÇ³ÛÇ û·ÝáõÃÛ³Ùμ áñáßí»É »Ý í»ñ³¹ñí³Í 
ÏÉ³ÝáõÙÝ»ñÇ ÃÇíÁ ¨ ¹ÇñùÁ: LinkFit 4.1 Ñ³ßí³ñÏ³ÛÇÝ Íñ³·ñÇ û·ÝáõÃÛ³Ùμ 

·Ý³Ñ³ïí»É »Ý ÉáõÍáõÛÃáõÙ ³é³ç³ó³Í ÏáÙåÉ»ùëÝ»ñÇ Ñ³í³ë³ñ³ÏßéáõÃÛ³Ý 

Ñ³ëï³ïáõÝÇ ³ñÅ»ùÝ»ñÁ: 

H. R. SARGSIAN,  M. V. BELLUYAN,  Sh. A. MARKARIAN 

UV-VIS SPECTRO PHO TO METRIC STUDY O F CO PPER (II) CHLO RIDE 
AND NITRATE CO MPLEXES IN DIETHYLSULFO XIDE 

 Su m m a ry  

Copper (II) chloride and nitrate complexes  in diethylsulfoxide (DESO)  
solutions have been investigated by means of UV -Vis spectroscopy. A new 
absorption band at about 300nm of maximal absorption due to the formation of the 
charge-transfer complex between copper (II) and DESO has been detected. The 
results obtained were compared with those for dimethylsulfoxide (DMSO) known 
also from literature.  

Derivative spectroscopy approach has been used to determine the number 
and positions of overlapping bands. Based on the second-derivative spectrum 
analysis using Linkfit  4.1 computational program as well, equilibrium constants 
between different species of complex particles have been estimated. 


