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T, O S 0GR AR E . RIS AT DA 2 R
BUER DA B2 43— 45 ¥ 5 P8 Jo 1 S B F 9 4 38 2 9 5
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RAE. Sy ArAs )X — B BEL A WA 18] T DU IIr A B%
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SV S n-ndfE BUE IR T —4E . 4k, =485
T2 . 38 3[R 25 30 b 55 4 B ok 2T AR Y O ik
WFFE T LA 90 09 3O f AL B 5 H o0 At o A5 v i 7 A
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THECA Y AR, SR SR/ 3 ol V- 2 B IR AR
Y4 E T IS SRR N 2 WO /R, g
B ATy BT AR BUA T F AR S 5 ¥ 298.15
KIS B 7 2 PR AR (L.

i 4

(1) 8. B 1 E LY HoO5(dL 5t 8l & ot
ZRIH R AR E, 4l B 499.9%) 1% i T°6 mol/L
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H], 2l 98%.
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L1416, FFFIFINETZSCH STA 449 F3#MHT4Y,
TER 2 S S50, LA10, 12, 15, 20 K min ™ 451K
[ £ M TH R AT I, WFo T BL A A — 24y
fRid P AR SRR B S22 . RAINETZSCH 4 7= /)
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mE 2@ MR, Bl Yo Tilad CH--- O B AE
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Wy 45 yJ7 0] 1) OH - - O S AR FH Al re-m 8 FRAE IR i —
o IR 235 F4) (P 2(b)) 2%, H: r S0 £ I8 5 2 1.8208
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T —4EBEIR . R ETIR S =GR R A o T HEZR A
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JE TR R G A =BG N I RN 2,4- G R IR G T 2 O I
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254 (Q) FIEK S T L 1 #1552 (b)

Figure 1  (Color online) Crysta structure of complex [Ho(2,4-
DCIBA); (terpy)(H20)]-H,O (a) and coordination geometry of Ho™*
cation (b)
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i m-mERRTE B = 42 M S5 M (2 i SR TS5 ok o T84 %)

Figure 2 (Color online) (a) 1D chain structure along the x axis via hydrogen bond interactions. (b) 2D sheets connected by n-r and hydrogen bond
interactions. (c) 3D structure interconnected by n-n stack interactions. All H atoms and uncoordinated water units have been omitted for clarity
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Figure3 (Color online) TG-DTG-DSC curves (a) and stacked plots of the FTIR spectra of the evolved gases (b) for complex
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Figure4 (Color online) FTIR spectra of the evolved gases of complex
at different temperatures
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Figure5 (Color online) Absorbance at different temperature curves of
evolved gases from decomposed complex
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Synthesis, crystal structures, thermal decomposition
mechanism and ther mal properties of mononuclear ternry
lanthanide complex with 2,4-dichlor obenzoic acid and

2,2':6' 2"-terpyridine

WANG Ye? JIN ChengWei™? REN Ning® & ZHANG JianJun™?

! Testing and Analysis Center, Hebei Normal University, Shijiazhuang 050024, Ching;
2 College of Chemistry & Material Science, Hebei Normal University, Shijiazhuang 050024, China;
3 College of Chemical Engineering& Material, Handan University, Handan 056005, China

The study of lanthanide complexes combining with aromatic-carboxylic acids has attracted extensive attention, according
to their diverse coordination types and fascinating properties. In addition, a wide variety of applications including gas
separation and storage, non-linear optics, electroluminescent materials, luminescent bioprobes, and catalysis have been
utilized as functional materials. Lanthanide cations have the unique optical, electrical, and magnetic properties. However,
the properties can be changed and even improved to be applied to more wider fields through the interactions between
lanthanide cations and carboxylic acid ligands. Therefore, we chosen 2,4-dichlorobenzoic acid (2,4-DCIHBA) as the
main ligands, and 2,2':6',2"-terpyridine (terpy) as auxiliary ligands to validly sensitize the lanthanide metal ions to
assemble one novel mononuclear lanthanide complex 2,4-DCIBA: 24-dichlorobenzoate; terpy: 2,2':6',2"-terpyridine
([Ho(2,4-DCIBA)s(terpy)(H-0)]-H,0). We dissolve 2,4-DCIHBA (0.6 mmol) and terpy (0.2 mmol) in ethanol (95%) and
adjust the solution at the pH of 5-7 with the prepared NaOH solution (1 mol/L). Add the mixed ligands solution to
LnCl;-6H,0 (0.2 mmol) aqueous solution under stirring and deposit it for 12 h. The complex was structurally
characterized by elemental analysis, single crystal, powder X-ray diffraction, Infrared spectra and Raman spectrometry.
The results revealed that the diffraction peak of complex is amost in agreement with simulated data, showing that the
structure of the powder of complex is similar with the pure crystal. The detailed IR-R spectra of complex shows the
spectrum of complex is different from the two ligands, the stretching vibration peak at 1549 cm™ attributed to the C=N
bonds in terpy takes place red shift to 1537 cm™, The ve-o (1631 cm™) of free carboxylic acid ligand completely
disappears in the spectra of the complex and appear two another new absorption peak at 1553 and 1437 cm ™, which are
attributed to the asymmetric stretching vibration (Vascoo ) and the symmetric stretching vibration (vVeeoo ) of the
carboxylic group, indicating the target product has been produced. Single crystal X-ray diffraction reveals that complex
crystallize in the triclinic space group P1 and each Ho* ion is nine-coordinated adopting a distorted monocapped square
antiprismatic molecular geometry. Mononuclear complex are stitched together via hydrogen bonding and n-r interactions
to form the 1D, 2D, 3D supramolecular structures. The therma decomposition mechanism complex was measured by
TG-DTG-DSC/FTIR coupling technique, which shows the uncoordinated water all lose firstly, coordinated water and
terpy are resolved into CO, and other gaseous molecules. At last, the 2.4-DCIBA are decomposed into CO,, CO and
other gaseous molecules. Based on the above analysis, the general thermal decomposition reaction of the complexesis
related to the structure and the decomposition of the framework occurs above 403.15 K, indicating the complex has
thermal stability. The average molar heat capacity value of the complex gradualy increased with the augment of
temperature and its heat capacities fitted to a polynomia equation. Finaly, the derived thermodynamic functions
(HH295.15), (S—Spe8.15) and (Gr—Gagg15) Of the complex relative to the standard reference temperature 298.15 K were
also obtained. Kinetics of the first decomposition stage for the complex was calculated by integral iso-conversional
non-linear (NL-INT) method. It is obviously to observe that the activation energy E of the the complex varies with «
respectively, indicating the first thermal decomposition stage for complex is complex reactions.

rare earth carboxylates, supramolecular, TG-DTG-DSC/FTIR, thermal decomposition mechanism, DSC
technology, thermodynamics
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