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The structure of the RE complexes
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Table 1 ~ Composition and molar conductance data of the ligand and complexes
Sample 10° ¢ /mol * L™" A./S * cm® * mol ™' C(%) H(% ) N(% ) RE(% )
CisHiN;0, L) 1.42 4.2 61.32(61.02)  4.41(4.41)  23.32(23.72) -
Pr(HL).ClO, 2.61 158 43.20(43.46)  3.12(2.92) 17.33(16.90) 17.32(17.00)
Nd(HL),ClO, 1.80 166 43.42(43.29)  2.94(2.91)  16.60(16.83) 17.04(17.33)
Sm (HL).CIO, 3.10 113 42.42(42.97)  2.48(2.89) 17.03(16.71) 17.51(17.14)
Eu(HL).ClO 2.86 109 42.85(42.89)  3.31(2.83)  16.91(16.68) 18.11(18.09)
Gd(HL),ClO, 2.60 151 42.60(42.62) 2.35(2.86) 16.99(16.57) 18.37(18.61)
Tb(HL),ClO, 3.04 116 42.89(42.54)  3.13(2.86) 17.01(16.59) 18.36(18.76)

The data in bracket are calculated values.
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Table 2 IR data of the ligand and the complexes(cm™")

Sample Vou Amide | Amide Il VC - N(CONH) ve=x Vai-o B-on VM-0
H.L" 3100 1690 1580 1625 1618 - 1350 -
(-C=N-N=C-)
Pr(HL).CIO, 3000 1640 - 1608 1545 1, 080, 620 1360 580
Nd (HL)-ClO; 2950 1640 - 1608 1545 1, 080, 620 1360 580
Sm (HL)-ClO. 2950 1650 - 1608 1548 1, 080, 620 1340 580
Eu (HL).CIO; 2990 1645 - 1608 1545 1, 080, 620 1340 580
Gd (HL)-ClO; 2990 1645 - 1605 1545 1, 080, 620 1340 580
Tb (HL)-ClO. 3000 1650 - 1605 1545 1, 080, 620 1340 580

# HoL: ligand (SBTH)

*3 ERESKESYH 'HNMRS &
Table 3 'H NMR data (§)of the ligand and the complex

Sample a b [¢ d e
H.L 6.07(s) 10. 09, 10. 96 5.67(s) 11.84,12.25 6.85~8.48(m)
Sm (HL).CIO. 6.10(s) - 6.00(s) - 7.01 ~7.97(m)
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Table 4  The temperature range, remainder ratio w, decomposition apparent activation energy ( E,) and decomposition
enthalpy (AqH) of the main decomposition stage for the complexes
B E./KJ * mol™' IgA r SD
. -1
Complex T/K w(% ) K - min-! T,/K K o K K" o K o A¢H/KJ * mol
57.50 15 625. 63
Pr(HL).ClO. 594 ~925 (57.51)" 10 621.97 299.3 294.4 23.34 0.9985 0.9986 4.1x107*1.8x107* -791. 94
5 614.41
Nd(HL).ClOs 533 ~687 57.5 15 627. 32
(57.67) 10 615.64 107.6 112.0 6.88 0.9997 0.9997 1.8x10°* 7.6x10* -551. 09
5 598. 14
Sm(HL).CIOs 593 ~682 58.91 15 628. 14
(57.99) 10 615. 64 150.0 152.4 10.56 0.9668 0.9708 0.19 8.2x10°° -837. 24
5 606. 9
Eu(HL).CIO: 585 ~652 57.68 15 621. 89
(58.07) 10 618.14 175.2 176.3 12.82 0.9883 0.9850 0.14 5.9x107* —-703. 26
5 604. 4
Gd(HL):ClO: 592 ~676 57.99 15 633. 14
(58.33) 10 628. 14 173.3 174.6 12.39 0.9921 0.9929 9.3 x107*4.1x10"* -823.27
5 614.41
Tb(HL).CIO: 559 ~616 58.19 15 620. 64
(58.41) 10 615.69 153.3 155.4 10.95 0.9889 0.9902 0.11 4.8x107* -535.92

5 600. 65

The data in bracket are calculated values. K" is Kissinger’'s method, O" is Ozawa’'s method.
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Table 5  The dissolution enthalpy of the complexes in DMF
Complex ¢/mol * L™ r AwHS /K] + mol ™! Complex c¢/mol *+ L~! r AwHS /K] + mol ™!
5.94 3606. 5 62.11 6. 64 3269. 3 49. 21
9.90 2163.9 62. 08 6. 99 3105.6 49. 74
Pr(HL).ClO, 10. 30 2079. 8 62. 32 Eu(HL).CIO, 8. 97 2420. 1 50. 18
10. 51 2038. 3 62.01 9.27 2341.8 49. 83
11.51 1861. 2 62. 69 11.29 1922.8 50. 30
14. 97 1431.0 62. 90 13.28 1622. 4 50. 04
4.33 4967. 1 21.20 4.72 4627.9 52.10
5.17 4160. 1 21. 36 6. 37 3429. 1 51.41
Nd(HL).ClO, 5. 84 3682. 8 20.98 Gd(HL).ClOs 8.05 2397. 8 52. 74
6.49 3314.0 21. 44 9.11 2397.8 51.39
8.17 2632. 5 21. 80 10. 25 2131. 4 50.90
17.03 1262.9 21. 84 11. 67 7817.8 52.17
4.88 4439. 6 48.92 4. 96 4412. 6 35.90
5.80 3735. 4 48. 60 6. 38 3430.5 35.78
Sm (HL),ClO, 6.78 2195.5 48.79 Tb(HL ).CIO; 6. 49 3372.3 35.43
7.02 3086. 2 48.91 9.35 2340. 8 36.33
8. 24 2629. 3 48. 82 10.93 2002. 4 35. 34
9.24 2344.7 48. 88 12. 06 1814. 8 36.08
r=n(DMF)/ n(RE(HL).ClO:)
VLA GHS BME S5 E LT J0 6, iR DMF 51 4 Hu, Y. H.; Zhang, Y. L.; Wu, S. Z. Synth. React. Inorg.
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AP S DA Bt o T 7, 3 ] 0 SR Y 2
REM LR, HRAEA L — M IE NS B
FUh—A H TG I — 4 7S JC I BURR 8 Y = 0 i
gy . X 6 A LA P A o i o BRI
TG-DTG K DSC M, #it T H#or il fe, k45
TR ARG . EERHB BT L RE
R fdse .
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Thermochemistry of Salicylaldehyde-1H-benzotriazol Acetyl Hydrazone Complexes
with RE(IIl) *

Wu Wang-Ting Yang Rui Hu Ting Peng Ke He Shui-Yang Hu Rong-Zu
( Department of Chemistry, Shaanxi Key Laboratory of Physico-Inorganic Chemistry, Northwest University, Xi' an 710069 )

Abstract Six new rare earth complexes of salicylaldehyde-1H-benzotriazol acetyl hydrazone (CisHisN5Os,
SBTH )have been synthesized in methanol. The formulae RE(HL).ClO.(RE =Pr, Nd, Sm, Eu, Gd, Tb; HL =
C15:H12N50:) were determined by elemental analysis and EDTA volumetric analysis, molar conductivity, IR and
'"H NMR. The TG-DTG, DSC were carried out to study the thermodecomposition process and the decomposition
enthalpies of the main steps of the complexes were obtained. The apparent activation energies of the main steps
were calculated by the Kissinger’'s method and Ozawa’s method. The dissolution enthalpies of the complexes
were measured in DMF.

Keywords:  Salicylaldehyde-1H-benzotriazol acetyl hydrazone,  Rare earth complexes, =~ Decomposition

enthalpy,  Activation energies,  Enthalpy of dissolution
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