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PXRD, FT-IR, TGA, thermodiffraction analyses, lattice parameters evolution with the temperature, PL spectra and CIE diagram and some crystal parameters (PDF).

INTRODUCTION

Lanthanide-based MOFs (LnMOFs) are considered as promising functional materials for optical properties, especially due their luminescent properties that can be used for applications such as chemical or temperature sensing, lightings, displays [1][2][3][4][5][6][7][8] … Recently, LnMOFs have attracted increasing attention in the active field of single-phase white light emission materials [9- 18] . Compared to the inorganic phosphors, LnMOFs compounds offer many advantages for the elaboration of new single-phase phosphors such as their slow temperature synthesis, the efficient antenna effect of the ligand, and the ease to homogenously co-dope by Ln 3+ cation to generate various emission colors [19] . To conceive a single-phase white-luminescent MOF material, a promising approach consists in tuning the proportion of the blue emission of the organic ligand, the green light from Tb 3+ cation and the red color from Eu 3+ cation [11,[13][14][15][16][17][18][20][21][22][23][24][25][26] . The tuning of relative proportion of each color can be optimized by adjusting the different amounts of the red and green emitters, but also by an adjustment of the excitation wavelength in order to modulate the blue emission of the ligand and obtain the required white emission [12,20] .

For an efficient energy transfer from an organic linker to Eu 3+ and Tb 3+ ions, the ligand should have suitable triplet excited-state energy (between 22000 and 27000 cm -1 ) matching the energy of the main accepting levels of Eu 3+ ( 5 D1: 19030 cm -1 ) and Tb 3+ ( 5 D4: 20500 cm -1 ) [3] . In this purpose, aromatic carboxylate acids are usually chosen as photosensitizers to construct the LnMOFs compounds. Targeting an application such as white LED lightening, efforts must be done to develop efficient materials with a relative low synthesis cost. In this context, we focus our attention on an inexpensive commercially available organic ligand, namely 1,3-benzenedicarboxylic acid, or isophthalic acid. This common linker is a rigid carboxylate ligand which enables various coordination modes to build MOF network [27][28][29][30][31] , and which gets an appropriate triplet excitedstate energy (27900 cm -1 ). [32] Herein, we report the synthesis of two new isomorphous 3D lanthanide-bearing metal-organic frameworks built up from isophthalate (1,3-BDC), with the chemical composition Ln1.14Na0.57(BDC)2(H2O)4H2O (Ln = La 3+ or Ce 3+ ). The crystal structure of both compounds was determined by single-crystal X-ray diffraction, while their thermal behavior was investigated by multiple techniques (TGA, IR spectroscopy, temperature-dependent XRD). Additionally, we successfully obtained a luminescent material with white light emission by codoping the La 3+ counterpart with Tb 3+ and Eu 3+ ions in appropriate proportions.

Synthesis of the LnMOF

During the synthesis and before the hydrothermal treatment, the addition under stirring of the Ln 3+ salt into the limpid basic solution of the ligand leads to the formation of a white precipitate at pH = 5 and at room-temperature. The as-synthesized white powder obtained for La 3+ and Ce 3+ (La-CP and Ce-CP) were analyzed by PXRD, FTIR analysis and thermal analysis (Figures S1-S3). Firstly, the X-ray diffraction patterns (Figure S1) is identical to that of a cerium benzene-1,3dicarboxylate compound reported by Zheng et al. [33] , and which was obtained by the reaction of of a Ce(NO3)3 aqueous solution with a solution a 4:1 ethanol-water solution of H2BDC at a pH = 7 (the pH being adjusted by the addition of ammonia solution). However, the crystal structure is unknown so far and a thorough search in the crystal structure database did not result in a convincing match. Nevertheless, efforts have been done to characterize this phase. Then, the FTIR spectroscopy (Figure S2) confirms the presence of solely deprotonated carboxylate groups (no band at ca. 1700 cm -1 , characteristic of free carboxylic groups), while the TGA analysis (Figure S3) shows at 100°C a first mass loss of 22.7%, and 23.5% for La-CP and Ce-CP, respectively, which can be attributed to the loss of water molecules. Moreover, complementary EDX measurements revealed the presence of sodium in the compounds with a cationic molar ratio Ln/Na (Ln = Ce or La) equal to 5, the sodium coming from the sodium hydroxide solution used to deprotonate the carboxylic acid. Additional elemental analyses confirmed a content of 29.35%, S3). In the structure, only one coordination mode exists, namely monodentate/tridentate-chelating-bridging (Figure S5), as confirmed by the FTIR spectroscopic analysis: while the C=O vibration band at 1693 cm -1 characteristic free carboxylic group in H2BDC vanished, a shoulder at ca. 1680 cm -1 associated with the dangling C=O bond is detected (Figure S4) [34] .The coordination La(1)O10 polyhedra are connected by a triangular face along the c axis to form infinite chains. Subsequently, each chain is linked to four others chains by the BDC 2-ligand with a distance between metal centers equal to 11.231(1) along the a axis Å (11.197(2) pour CeMOF) (Figure 1b) to form a 3D MOF network with channels running along the c axis. The network exhibits alternating apolar and polar channels, the latter being occupied by disordered Ln 3+ and Na + cations surrounded by water molecules to provide a final chemical composition of La1.14Na0.57(BDC)2(H2O)4H2O. The presence of Na + cations was not expected and can be justified by the use of NaOH solution to dissolve and deprotonate the carboxylic acid during the synthetic process. The chemical composition was confirmed by elemental and thermal analyses, with a La/Na molar ratio increased to 2 after the hydrothermal process, while the number of water molecules represent 15.9% and 15.1% for LaMOF and CeMOF, respectively (Figure S6). The comparison of the experimental powder XRD pattern of both MOFs with that calculated from the determined structure (Figure S7) confirms that both compounds were prepared as pure phases. Furthermore, distances between the non-coordinated oxygen atom from the carboxylate ligand and the coordinated water molecule Ow1 is equal to 2.699( 9) Å (and 2.692(8) Å for CeMOF), indicating the presence of an hydrogen bond [35] (Figure 1c). 

Thermal behavior of the LnMOF

The thermal behavior of both LaMOF and CeMOF was investigated by a multiple set of techniques. Fist, both TG curves exhibits a flat plateau above 150°C, whose position matches with the full dehydration of the solids (CeMOF: experimental and theoretical weight losses are 15.6% and 15.2% respectively; LaMOF: experimental and theoretical weight losses are 15.7% and 15.3% respectively) (Figure S8). X-ray powder thermodiffraction experiments were performed under ambient air from 30 to 200°C to investigate the dehydrated form. It showed that the water departure is associated with a major structural change at ca. 90°C and a significant decrease of crystallinity.

Pattern matching refinements (Le Bail method) were carried out for each temperature to follow the lattice parameters evolution. Surprisingly, all diffraction data could have been easily fitted by using the same lattice parameters of LaMOF and CeMOF, indicating that the crystal system and space group are maintained even for the dehydrated form. During the thermal treatment, the lattice volume decreases of 18.8% (Figure 2b) while the a and c parameters decrease of 7.3 and 5.6%, respectively (Figure S9). In the same way, the CeMOF compound exhibits a 21.2% decrease in volume (Figure S10) associated to a 7.1% and 8.7% decrease in a and c parameters (Figure S11), respectively. Unfortunately, the moderate crystallinity of the dehydrated forms precluded any structure refinement by Rietveld techniques. Nevertheless, nitrogen sorption experiments carried out a 77 K on the dehydrated solids resulted in a very low BET surface values (≈ 9 m 2 /g), indicative of non-porous solids. This suggests that the dehydration is accompanied with a shrinkage of the pores resulting from the reorganization of the coordination sphere around the cation, as commonly found in Ln-MOFs [36] . Considering the crystal structure, one can hypothesize that, upon departure of bound water molecule, the pendant carboxylate oxygen atom starts to interact with the Ln ions. This is in line with the FTIR analysis, which shows the disappearance of the shoulder at 1670 cm - 1 characteristic of the dangling C=O bond upon dehydration (Figure S12). It is also expected that, upon the loss of their hydration sphere, the cation embedded in the cavities, specially Ln 3+ , will also strongly interact with the oxygen atom of the ligands, precluding the reopening of the channels. This dehydration process is indeed irreversible under air and the native LnMOF is not recovered in these conditions (Figure 2b). Finally, the irreversibility of the desolvation process was also probed immersing the dehydrated compound of LaMOF in various solvents for 2 hours, namely water, MeOH, CH3CN and DMF, and further analyzing its structure by PXRD in a capillary tube (Figure S13). For the three organic solvents, the structure is not modified, the volume lattice (determined by Le Bail refinement) remains similar to the dehydrated form. Surprisingly, the immersion in water leads to a decomposition of the MOF and the formation of the initial coordination polymer La-CP as indicated by XRD and FTIR analyses (Figures S13 andS14). (Coupled TwoTheta/Theta)

Luminescence properties

The LaMOF compound was easily doped by small contents of the optically active ions Eu 3+ and Tb 3+ . All doped materials, namely LaMOF-1%Eu, LaMOF-1%Tb, and LaMOF-Eu-Tb were isostructural to the LaMOF as confirmed by XRD, FTIR and thermal analyses (Figures S15- S17).

Solid-state luminescence behaviour of LaMOF was investigated as a potential blue emitter for the generation of white emission compound. Under UV irradiation (λexc = 340 nm), LaMOF exhibits a broad emission band centred at 400 nm (Figure S18) corresponding to the π-π* transition of the ligand. Thus, LaMOF gets a blue emission with CIE chromatic coordinates equal to (0.1836, 0.1259) (Figure S19). Compared to the emission of the pure ligand (Figure S5 in reference 23) [28] , a small red-shift is observed for the coordinated ligand, which may result from a slight change in intra-and inter-molecular interactions between ligands [15] .

Doping LaMOF with 1% of Tb 3+ or Eu 3+ leads to the formation of crystals with a perfectly homogeneous luminescence (Figure S20). The emission spectra of doped compounds, LaMOF-1%Eu and LaMOF-1%Tb, are composed of the ligand-based blue emission and of the characteristic sharp lines of Eu 3+ and Tb 3+ ions corresponding to the 5 D0 7 FJ (J = 0-4) Eu 3+ transitions and to the 5 D4 7 FJ (J = 3-6) Tb 3+ transitions. Excitation spectra were monitored at different emission wavelengths, within the emission band of the ligand (λem = 400 nm) within the 5 D0 7 F2 Eu 3+ transition (615 nm) and within the 5 D4 7 F5 Tb 3+ transition (545 nm) (Figures 3a and4a). It then becomes clear that it is possible to modulate the emission of the ligand in relation to the emission of the lanthanide with the excitation wavelength. The excitation wavelength impacts the transferred energy form the ligand to the Ln 3+ cations to allow the coexistence of the ligand and Ln 3+ ions emissions but also to modulate the emission intensities of the three colours [20] .

Thus four different excitation wavelengths have been chosen: 258 and 289 nm where the Ln 3+ emission is more intense than the blue ligand emission, 321 nm where the ligand emission is significantly predominant and 312 nm where both emissions are more balanced. Emission spectra have been recorded for each excitation wavelength (Figures 3b and4b) and CIE parameters were calculated each time. Thus, the CIE coordinates of LaMOF-1%Eu vary linearly from red to violet with an increase of the excitation wavelength while the CIE data of LaMOF-1%Tb move from green to cyan (Figures 3b and4b). Emission lifetimes were determined for the 5 D0 7 F2 Eu 3+ transition in LaMOF-1%Eu, and for the 5 D4 7 F5 Tb 3+ transition in LaMOF-1%Tb (Table 1), where a monoexponential behaviour was observed for all compounds. The average lifetime for the Eu 3+ main emission is 600µs while it is equal to 1.23ms for the Tb 3+ main emission. Finally, the three doped samples exhibit a quite moderate quantum yield with an average value of 10%. The white-light emitting materials can be designed as a single phase by an adjustment of each colour emission intensities, which is possible by a fine control of Eu 3+ and Tb 3+ content but also by varying the excitation wavelength. The amount of Eu 3+ was deliberately chosen far less than that of Tb 3+ because the latter has a high efficiency due to the lowest emitting level Eu 3+ (17500 cm -1 ) compared to the Tb 3+ (20500 cm -1 ). Thus, after a careful screening, the compound LaMOF-Eu-Tb was obtained, with a molar content of Tb 3+ and Eu 3+ equal to 1%, and 0.25%, respectively.

λ exc a)
Emission spectra have been monitored at the four different excitation wavelength and CIE parameters were calculated and reported on the chromaticity diagram (Figure 5). As expected, the corresponding luminescence emission of LaMOF-Eu-Tb falls in the white light region with CIE coordinates on the range of (0.3440, 0.3735) to (0.2679, 0.3014) when the excitation wavelength varies between 312 and 321 nm.

Emission lifetimes were also determined for the 5 D0 7 F2 Eu 3+ transition and the 5 D4 7 F5 Tb 3+ transition in LaMOF-Eu-Tb (Table 2). Then, the Tb 3+ -to-Eu 3+ energy transfer rate and the transfer efficiency were determined from Equation (1) [37][38][39] :

𝜂𝜂 𝐸𝐸𝐸𝐸 = 1 - 𝜏𝜏 𝜏𝜏 0 (1) 
where 𝜏𝜏 and 𝜏𝜏 0 corresponding to the lifetimes of the donor in the presence and absence of the acceptor, respectively. Although the contents of Eu 3+ and Tb 3+ are low, there is little Tb 3+ -to-Eu 3+ energy transfer which ranging from 1.51% to 10.71% when the excitation wavelength increases (Table 2). Consequently, the excitation wavelength influences the antenna effect of the ligand but also the Tb 3+ -to-Eu 3+ energy transfer which is a crucial parameter to equilibrate the green-red balance. [40][41][42] 

CONCLUSION

Two new lanthanide MOF built upon isophthalate, Ln1.14Na0.57(BDC)2(H2O)4H2O (Ln = La 3+ or Ce 3+ ), were synthesized by the hydrothermal conversion of a coordination compound. The threedimensional network consists in chains of face-sharing [LnO10] polyhedra connected by the linker molecules to form alternating polar and apolar channels. The latter are occupied by water molecules and disordered Ln 3+ and Na + cations provided from the basic solution used during the synthesis. The dehydration process was investigated by thermodiffraction. When the water molecules are removed, one observes a shrink of the lattice volume leading to a non porous character. This process was found to be irreversible both in air and in suspension of various solvents, in line with the strong structural reorganization occurring around the Ln 3+ cations.

Finally, the LaMOF counterpart has been easily doped by Eu 3+ and Tb 3+ in appropriate ratios to provide a white emission material. The tuning of the excitation wavelength enables the modulation of the antenna effect from the ligand to the Ln 3+ emitting levels but also the variation of the Tb 3+to-Eu 3+ energy transfer efficiency. Consequently, a fine adjustment of the excitation wavelength allowed to get emission in the white domain (CIE coordinates (0.3440, 0.3735) at λexc = 312 nm).

EXPERIMENTAL SECTION

Chemicals and Materials. CeCl37H2O (Aldrich, 99.9%), La(NO3)36H2O (Alfa Aesar, 99.9%), TbCl36H2O (Alfa Aesar, 99.99%), Eu(NO3)36H2O (Alfa Aesar, 99.99%) and 1,3-H2BDC (Alfa Aesar, 98%) were used without further purification. Synthesis of LaMOF-1%Tb. The procedure was the same as that for LaMOF except that the cationic solution was composed by La(NO3)36H2O (742 mg, 1.71 mmol) and TbCl36H2O (6.5 mg, 0.02 mmol). Yield: 78.8%. The Tb/La ratio was determined by ICP-AES to be equal to 1.02%.

Synthesis of

Synthesis of LaMOF-Eu-Tb. The procedure was the same as that for LaMOF except that the cationic solution was composed by La(NO3)36H2O (741 mg, 1.71 mmol), Eu(NO3)36H2O (1.9 mg, 0.004 mmol), and TbCl36H2O (6.5 mg, 0.02 mmol). Yield: 81.9%. The Eu/La and Tb/La ratio were determined by ICP-AES to be equal to 0.21% and 1.03%, respectively.

Characterization

Powder X-ray Diffraction spectra were monitored using a D8 Bruker diffractometer in the Bragg-Brentano geometry, equipped with a front germanium monochromator, a copper anode (CuK-L3 radiation λ=1.540598 Å) and a LynxEye PSD detector. Le Bail refinements were performed with the full-matrix least-squares technique using the Jana2006 program [43] . The errors bars on all parameters were calculated as three times the Berar's [44] coefficient multiplied by the standard deviation. FTIR spectra were recorded in the 4000-400 cm -1 range on a Bruker Vertex equipped with a computer control using the OPUS software. Thermogravimetric analysis (TGA) was performed by flowing dry air with a heating and cooling rate of 5°C/min on a SETARAM TG-DSC 111 between 20 and 800°C. Room-temperature photoluminescence spectra were recorded on a Jobin-Yvon Fluorolog 3 fluorimeter equipped with a CCD camera (excitation source: 450 W Xe arc lamp). The emission spectra were corrected for detection and optical spectral response of the spectrofluorimeter and the excitation spectra were weighed for the spectral distribution of the lamp intensity using a photodiode reference detector. Quantum yields have been performed with a integration sphere connected to our device.

Single crystals were selected and isolated using an optical microscope; they were mounted on MicroMount needles (MiTeGen). X-ray single crystal data were collected on an APEX II Quazar diffractometer (4-circle Kappa goniometer, IµS microfocus source (Mo Kα), CCD detector). The structures were determined by direct methods with SHELXS-97 and SHELXL-97 programs included in WINGX package [45,46] . All non-hydrogen atoms positions were refined anisotropically. Hydrogen atoms of the carboxylate molecules were geometrically constrained (HFIX options) whereas hydrogen atoms of the coordinated water molecules were constrained with DFIX options. The hydrogen atoms of free water molecules were not placed. The assignment of the atoms in metal/alkaline environments was based on M-O distances and thermal motion considerations (Table S1-S6). [47][48][49] The conditions of data collection are summarized in Table 1. [50] Crystallographic data (excluding structure factors) for structures have been deposited with the Cambridge Crystallographic Data Centre as supplementary publication nos. 2013537 (Ce1.14Na0.57C16O9H18) and 2013538 (La1.14Na0.57C16O9H18). Copies of the data can be obtained, free of charge, on application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK, (fax: +44 1223

336033 or e-mail: deposit@ccdc.cam.ac.uk).
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Figure 1 .

 1 Figure 1. a) The coordination sphere of La in LaMOF forming a distorted bicapped square prism,

Figure 2 .

 2 Figure 2. a) X-ray thermodiffractogram of LaMOF performed under air from 30°C to 200°C

Figure 3 .Figure 4 .

 34 Figure 3. a) PLE spectra of LaMOF-1%Eu monitored at λem = 425 nm (black line), within the

Figure 5 .

 5 Figure 5. a) PL spectra of LaMOF-Eu-Tb monitored at different excitation wavelengths and b)

namely La- CP and Ce-CP, are

  transformed to small colorless single-crystals suitable for single crystal XRD analysis. LaMOF and CeMOF, which are isostructural. Hence, only the structure of the La

	Under hydrothermal conditions (see experimental part), both coordination polymers, counterpart is described in detail. The compound crystallizes in the tetragonal apolar space group
	P42212. In the network, each La(1) cation is coordinated by ten oxygen atoms, eight oxygen atoms
	arising from the two different carboxylate groups and two oxygen atoms from water molecules in
	a distorted bicapped square prismatic environment (Figure 1a). The La(1)•••O bond distances
	range from 2.473(5) to 2.686(4) (2.452(6) to 2.710(11) pour CeMOF) Å for a bond valence equal
	to 3.18 for La 3+ cation (and 3.15 for Ce 3+ cation) (Table				
	3.721%, for C and H, respectively, in La-CP, and a content of 29.35%, 3.61%, for C and H,
	respectively,	in	Ce-CP,	enabling	to	propose	the	molecular	formula
	Ln0.938Na0.187(C8H4O4)1.56H2O.						

Table 1 .

 1 Summary of crystallographic data for the structures

	Compounds	Ce1.14Na0.57C16O13H18	La1.14Na0.57C16O13H18
	Notation	CeMOF	LaMOF
	Molecular weight (g mol -1 )	591.1	588.7
	Crystal system	Tetragonal
	Space group		P42212
	a (Å)	21.9543(13)	22.0138(14)
	c (Å)	4.1070(3)	4.1253(4)
	V (Å 3 ),	1979.5(3)	1999.2(3)
	Z, ρcalc. (g cm -3 )	4, 1.984	4, 1.954
	Wavelength (Å)	MoKα	MoKα
	μ/mm-1	2.694	2.508
	2θ range (°)	4.0 -56.4	4.1 -60.0
		-27 ≤ h ≤ 28	-29 ≤ h ≤ 23
	Limiting indices	-28 ≤ k ≤ 19	-29 ≤ k ≤ 18
		-5 ≤ l ≤ 5	-5 ≤ l ≤ 5
	Collected reflections	17190	11290
	Refl. uni.	2274	2898
	Refined parameters	156	154
	Goodness-of-fit on F 2	1.014	1.104
	Final R indices [I>2σ(I)]	R1 = 0.0431 Rw1 = 0.0845	R1 = 0.0505 Rw1 = 0.0952
	R indices (all data)	R1 = 0.0698 Rw1 = 0.0953	R1 = 0.0921 Rw1 = 0.1095
	Largest diff. peak and hole/e.Å -3	0.602/-0.753	0.755/-0.854

Table 2 .

 2 Decay times values for

LaMOF-1%Eu, LaMOF-1%Tb and LaMOF-Eu-Tb compounds

  , and Tb 3+ -to-Eu 3+ energy transfer efficiency in the bimetallic material.

				321 nm		
				312 nm		
				289 nm		
				258 nm		
			375 450 525 600 675		
			Wavelength (nm)			
		LaMOF-1%Eu	LaMOF-1%Tb		LaMOF-EuTb	
	Excitation wavelength	5 D0 7 F2 Eu 3+	5 D0 7 F2 Tb 3+	5 D0 7 F2 Eu 3+	5 D0 7 F2 Tb 3+	ET efficiency (%)
	258 nm	594 ± 2 µs	1.26 ± 0.01 ms	594 ± 4 µs	1.241 ± 0.006 ms	1.51
	289 nm	569 ± 4 µs	1.269 ± 0.007 ms	598 ± 4 µs	1.216 ± 0.009 ms	3.49
	312 nm	580 ± 5 µs	1.207 ± 0.008 ms	630 ± 12 µs	1.17 ± 0.01 ms	7.14
	321 nm	649 ± 4µs	1.176 ± 0.004 ms	715 ± 7 µs	1.125 ± 0.02 ms	10.71

  CeMOF. 1,3-H2BDC (574 mg, 3.46 mmol) was dissolved in 11 mL of an aqueous NaOH solution (0.70 M) while CeCl37H2O (645 mg, 1.73 mmol) was dissolved in 2 mL dezionized water. The two solutions were mixed under stirring and a white precipitate was formed (Ce-CP). The pH of the mixture was adjusted at 5 by addition of small amount of an HCl solution (1 M) to obtain the formation of a white precipitate. Then, the above mixture was placed in a sealed 21 ml Teflon-lined stainless vessel, which was heated at 150°C for 3 days under autogenous pressure and cooled down to room temperature. Colorless needle-like crystals were obtained. The procedure was the same as that for LaMOF except that the cationic solution was composed by La(NO3)36H2O (742 mg, 1.71 mmol) and Eu(NO3)36H2O (7.4 mg, 0.02 mmol). Yield: 82.3%. The Eu/La ratio was determined by ICP-AES to be equal to 1.08%.

	Synthesis of LaMOF-1%Eu.
	Yield: 80.3%. Anal. Calcd for Ce1.14Na0.57C16O13H18 (%): C, 32.51; H, 3.05. Found: C, 32.03; H,
	2.93. IR (KBr pellet, cm -1 ): 1676 (sh),1616 (vs), 1599 (vs), 1541 (vs), 1511 (s), 1475 (s), 1452
	(vs), 1389 (vs), 1313 (m), 1275 (m), 1155 (m), 1072 (m), 926 (m), 820 (m), 743 (s), 710 (s), 658
	(m), 569 (m), 521 (m) and 422 (m).
	Synthesis of LaMOF. 1,3-H2BDC (574 mg, 3.46 mmol) was dissolved in 11 mL of an aqueous
	NaOH solution (0.70 M) while La(NO3)36H2O (750 mg, 1.73 mmol) was dissolved in 2 mL
	dezionized water. The two solutions were mixed under stirring and a white precipitate was formed
	(La-CP). The pH of the mixture was adjusted at 5 by addition of small amount of an HCl solution
	(1 M) to obtain the formation of a white precipitate. Then, the above mixture was placed in a sealed
	21 ml Teflon-lined stainless vessel, which was heated at 180°C for 5 days under autogenous
	pressure and cooled down to room temperature. Colorless needle-like crystals were obtained.
	Yield: 85.9%. Anal. Calcd for La1.14Na0.57C16O13H18 (%): C, 32.80; H, 3.07. Found: C, 32.70; H,
	3.02. IR (KBr pellet, cm -1 ): 1668 (sh),1612 (vs), 1599 (vs), 1541 (vs), 1510 (s), 1475 (s), 1452
	(vs), 1389 (vs), 1315 (m), 1275 (m), 1155 (m), 1072 (m), 924 (m), 820 (m), 743 (s), 710 (s), 658
	(m), 569 (m), 519 (m) and 422 (m).
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