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1.000: 0 000, 0 999: 0 001, 0 995: 0 005, 0 990: = C¢HsSOCH,COC4Hs) DMF
0.010, 0 900: 0 100, 0.800: 0 200, 0700 : 0. 300, , 1 3 (s
0. 600: 0 400, 0 500: 0. 500 Dy**
Tm?* , s 22
(C¢HsSOCH,COCsH5)
; ) 2
> ) ) , Vo 1048 cm™ ',
Vs=o 63~ 71 em™ ',
2 Ve=o 1 669 em™ ', IR ,
21
C H 1091, 622 em™!
1 DyLs(Cl04); [ , ,
* 2H,0 Dy, Tm,Ls (ClO4)3; * 2H,0(x: y= 0 999: Td R s ClOz
0. 001, 0.995: 0 005, 0 990: 0. 010, 0 900: 0. 100, 0O 800 Td " ClOz
0200, 0 700: 0.300, 0 600: 0.400, 0 500: O 500, L RE™
Table 1 Composition( %) and molar conductivity [ A,/ (S* an®** mol~!)] of complexes
Coordination compounds C/ % H/ % RE/ % An
DyLs(ClO4) 5 * 2H,0 48 67(48 92) 3 65(3 73) 9 46(9 46) 283
Dyo.999T mo. g1 Ls(C104) 5+ 2H,0 48 68(48 92) 3 63(3 73) 9 14(9 46) 259
Dyo 99sT mo oos Ls(C104) 3¢ 2H,0 48 64(48 91) 3 50(3 73) 9 29(9 46) 270
Dyo.990T mo, 010 Ls(Cl104) 3* 2H, 0 48 81(48 91) 3 52(3 73) 9 08(9 47) 254
Dyo.900T mo 100 L5(C104) 3+ 2H,0 48 65(48 90) 3 51(3 73) 9 05(9 50) 272
Dyo 500T mo 200 Ls(C104) 3+ 2H,0 48 71(48 88) 3 61(3 72) 9 76(9 53) 288
Dyo 700T mo 300 Ls(C104) 3¢ 2H,0 48 70(48 86) 3 60(3 72) 9 05(9 56) 310
Dyo 600T mo 400 Ls(C104) 3¢ 2H,0 48 66(48 84) 3 63(3 72) 9 53(9 60) 294
Dyo.500T mo, 5,0 Ls(C104) 3° 2H, 0 48 63(48 82) 3.49(3 72) 9 18(9 63) 292
Table 2 Major IR spectra data of ligand and complexes
Vs=o V=0 Ve—u(CeHs) Ve (CH2) &i1-0(ClOz7) Vi (Cl04)
L(L= C¢HsSOCH,COCg¢H 5) 1 048 1669 3056 2 964 - -
DyLs(ClO4)3 ¢ 2H,0 981 1670 3062 2 968 622 1090
Dyo.999T mg, oot Ls(C104) 3 2H, 0 977 1672 3061 2 966 620 1091
Dyo.995T mo, os Ls(Cl104) 3 2H, 0 981 1670 3061 2 965 622 1091
Dyo.990T mo, 010 Ls(Cl104) 3* 2H, 0 979 1670 3062 2 966 621 1092
Dyo.900T mo. 1 Ls(Cl104) 3 2H, 0 982 1672 3060 2 967 620 1091
Dyo.800T mo. 20 Ls(Cl104) 3 2H, 0 983 1672 3061 2 965 621 1091
Dyo.700T mo. 3;0 Ls(Cl104) 3 2H, 0 983 1673 3061 2 967 621 1092
Dyo.600T mo. 4 Ls(Cl104) 3* 2H, 0 983 1670 3062 2 966 621 1092
Dyo.500T mo. s Ls(Cl104) 3* 2H, 0 985 1672 3062 2 967 621 1093
23 485 6 nm . “Fopn OH s,
5 nm , Hr , Dy**  4Fy, ( ) 20 593
tachi F- 3010 s cm™! s 948 3au ,
3 Dy%- 4};‘9/2
320 nm Dy*
Tm3+
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Dy3+ Tm3+ 1
Tm* , Dy*
, ,  Tm* 0 010
, Dy* 2329(a u),
2 400

246 % : Tm* Dy** '\
2 0001
Tm® G, 22 500 ' \

T m3+

=
g
am™ 1019 Dy “Fon (20593 em™ ) % 16001
"Gy, g
Dy3+ , , Dy3* 1200
) ’ 800 \
Tm?* 0200 : T
N . . N . . .
, Tm 0 01 02 03 04 05
0.400 : Tm* Dy Tm® BB AR
Tm?* Fig 1 Change of Dy** fluorescence intensity with T’

Table 3 Fluorescence emission spectra data of mixed complexes

Dy 1 T Ao/ nm 4Fon” OH 15 4Fos2” OH 132
Aem/ nm I/a u Aem/ nm I/a u
1 000: O 000 320 485 6 948 3 577. 0 726 3
0 999: 0 001 320 485 8 1 465 577. 0 1081
0 995: 0 005 320 485 4 2 201 577. 0 1611
0 990: 0 010 320 485 4 2 329 577. 0 1685
0 900: O 100 320 485 4 2 072 577. 0 1528
0 800: O 200 320 485 4 1 700 576 6 1240
0 700: O 300 320 485 4 1 154 575 8 821 3
0 600: 0 400 320 485 4 782 8 577. 0 568 7
0 500: 0 500 320 485 4 679 5 577. 0 508 0
24
s DMF s 3
1003~ 10" *mol* L~! s 262 4
nm , (Dy*, Tm’")
, , Tm?3* Dy* , T m*
) , 0. 001~ 0 300 mol s Dy™*
s n s T m?* 0010 mol ,

, T , T , Dy* 246%



2530 27

[ 1] LIN Qin, FU Liarrshe, LIANG Yujun, et al( s s , ). Journal of the Chinese Rare Earth Society (
), 2003, 21(1): 19.
[ 2] XIANG Nengjun, LI Dif hao, WANG Yurryun, et al( s s , ). Journal of the Chinese Rare Earth Society(

), 2004, 22(6): 871.

[ 3] Zhen Wang, Jingli Yuan, Kazuko Matsumoto. Luminescence, 2005, 20: 347.
[ 4] LIN Peng, LIANG Churrjun, DENG Zherrbo, et al( s s , ). Spectroscopy and Spectral Analysis(
), 2005, 25(16): 828.
[ 5] LI Werrxian, WU Guo-jun, LIU Zhongshi, et al( R R , ). Spectroscopy and Spectral Analysis(
), 2002, 22(6): 905.
[ 6] LI Werr xian, ZHANG Dong feng. Journal of Rare Earth, 2002, 20(5): 430.
[ 7] LI Wermrxian, WANG Hongsheng, et al( s , ). Chinese Journal of Inorganic C hemistry( ), 2005, 21(9):
1291.
[ 8] LI Wer xian, WANG Hong sheng, QI Qrge, et al( R R , ). Spectroscopy and Spectral Analysis(
), 2006, 26(1): 30.
[ 91 WANG Zheng xiang, CHEN Hong, TAN Mer jun, et al( s s , ). Spectroscopy and Spectral Analy sis(

), 2005, 25(7): 1106.

[10] Ye Chen, Wetmin Cai. Spectrochim. Acta Part A, 2005, 62: 863.

[11] Peter ] Wager, Michael J Lindstrom. J. Am. Chem. Soc., 1987, 109(12): 3062.

[12] HAN Feng mei, LI Werrxian, ZHAO Yong liang( R R ). Acta Scientiarum Naturalium Universitatis Neimongol *
Natural Science Edition( . ), 2003, 34(5): 495.

[13] Geary W J. Coord. Chem. Rev, 1971, 7(1): 81.

[14] Hathaway B J, et al. J. Chem. Soc., 1961, 65(8): 3091.

[15] ZHANG Ruc hua, SHEN Parr wen( s ). Rare Earth Element Chemistry( ). Tianjin: Tianjin Science and
T echnology Press( : ), 1987. 48.

Enhancement Effect on Fluorescence of Tm'* Mixed Dysprosium
Perchlorate in Phenyl Phenacyl Sulfoxide

GUO Lei, LI Werr xian" , SHI Xiao yan
College of Chemistry and Chemical Industry, Inner Mongolia University, Hohhot 010021, China

Abstract Nine different proportional complexes of different nuclear rare earth perchlorate ( Dy** and Tm* are mixed) with
phenyk phenacyl sulfoxide (L= CcHsCOCH,SOC¢H s) have been synthesized and characterized. Element analysis and coordina
tion titration studies suggest that the complexes have the composition of ( Dy,Tm, )Ls(ClO4)3°* 2H,0(x: y= 1 000: 0 000,
0.999: 0 001, 0.995: 0 005, 0 990: 0. 010, 0 900: 0O 100, 0. 800: 0 200, 0 700: 0. 300, 0 600: 0 400, 0 500: 0 500).
IR studies indicate that the ligand is bonded with RE( III) through one oxygen atom in sulfoxyl group, and the oxygen atom in
carbonyl group did not bond. The molar conductivities measured in the DM F solution indicate that three inorganic anions ClOy
are norr coordinated. T he fluorescence emission intensity of Dy** complexes would be enhanced strongly by mixing T m** . Tm*

has the best sensitization to the fluorescence of Dy* in the ratio of 0 990: 0 010. T he fluorescence intensity can be increased to
246% .
Keywords Phenyl phenacyl sulfoxide; Fluorescence enhancement effect; Different nuclear perchlorate
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