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Synthesis and characterization of Sr2Be2B2O7 by XRD and FTIR 
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In this work pure Sr2Be2B2O7 material was prepared by solid-state reaction at 9500C in air. The stoichiometric 

amounts of SrO, BeO and H3BO3 were used as starting materials. Phase analysis of the synthesized materials was 

carried out using powder X-ray diffraction (XRD). They were characterized by Fourier transform infrared spectroscopy 

(FTIR) as well.  
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INTRODUCTION 

Pure and doped borates have been used in many 

areas such as germicidal drinking water 

purification, non-linear optics, photocopying, 

phototherapy, sunlamps, laundry marking, 

blueprinting, instrumental dial illumination, 

window displays, etc. [1-8].  

The studies that are carried on Sr2Be2B2O7 exist 

rarely in the literature since it is just a new 

compound. Investigations are usually focused on 

the single crystal synthesis by using different 

methods and NLO applications [4-8].  

In this work pure Sr2Be2B2O7 material was 

prepared by solid-state reaction. The phase analysis 

of all synthesized materials was carried out using 

powder X-ray diffraction (XRD). Also the 

synthesized materials were characterized by Fourier 

transform infrared spectroscopy (FTIR). 

EXPERIMENTAL 

Pure Sr2Be2B2O7 material was prepared by a 

solid-state method at 950 ºC in air. Stoichiometric 

amounts of SrO, BeO and H3BO3 were used as 

starting materials (SrO and BeO were produced by 

calcinations of related metal nitrates and/or 

carbonates). After adding suitable amount of 

acetone into reaction medium, the precursors were 

introduced into a muffle furnace and maintained at 

500 ºC for 2 h. The precursor powders were 

thoroughly mixed and then slowly heated at 950ºC 

for 12 h in air.  

Reaction:  

2SrO + 2BeO  + 2H3BO3 → Sr2Be2B2O7 + 3H2O 

The XRD structural analysis of Sr2Be2B2O7 

material was performed on an X-ray Phillips X’Pert 

Pro equipped with Cu Kα (30 kV, 15 mA, 

λ= 1.54051 Å) radiation at room temperature. 

Scanning was generally performed between 10º and 

90º 2θ. Measurement was made with 0.0330º step 

size at 25°C. 

The Fourier transform infrared spectra between 

500 and 4000 cm-1 were measured at room 

temperature with a Shimadzu 8303 FTIR 

spectrometer. All samples were prepared as KBr 

pellets. 

RESULTS AND DISCUSSION 

The XRD pattern of Sr2Be2B2O7 is presented in 

Fig. 1. It is in a full agreement with the JCPDS (82-

2448).  

To determine the coordination environments of 

both B–O and Be-O in the Sr2Be2B2O7 structure, 

the FTIR spectra of Sr2Be2B2O7 were measured at 

room temperature. As seen in Fig. 2, the strong 

bands observed at 614.99, 697.75 and 1241.77 cm-1 

should be assigned to the B–O vibrations of the 

triangular [BO3] groups [1, 5, 9, 10], while the band 

with a peak at 890.66 cm-1 should be attributed to 

the Be–O vibration of the tetragonal [BeO4] 

group [5]. FTIR spectrum data of Sr2Be2B2O7 аre 

listed in Table 1.  

Point group of Sr2Be2B2O7 (SBBO) is D3h. 

Geometric parameters of the synthesized borate are 

P6ˉc2, a=b=4.683 Å, c=15.311 Å, α=β=900, 

γ=1200 [4, 7, 11].  
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Fig. 1. XRD pattern of Sr2Be2B2O7 prepared by a solid-state synthesis 

 

 

Fig. 2. Infrared spectra of Sr2Be2B2O7 prepared by a solid-state synthesis 

Table 1. FTIR spectrum data of Sr2Be2B2O7 

Assignments ν3(BO3) ν3(BeO4) ν 2(BO3) ν 4(BO3) 

Frequency (cm-1) 1241.77 890.66 697.75 614.99 
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According to these data it can be concluded that 

two possible sites available for incorporating 

activator ions (such as Dy3+, Sm3+, Tb3+, Eu3+, 

Pb2+, etc.) in Sr2Be2B2O7 lattice are either the Sr2+ 

sites or the Be2+ sites. The Dy3+ (0.912 Å for 

CN = 6), Sm3+ (0.958 Å for CN = 6), Tb3+ (0.923 Å 

for CN = 6), and Pb2+ (1.19 Å for CN = 6) ions are 

of a much larger ionic radius, compared with that of 

the Be2+ (0.27 Å for CN = 4) ion. However, the 

ionic radius of Sr2+ (1.18 Å for CN = 6) is larger 

than that of the activator ions. So in the first 

luminescence study that was made by our research 

group [5], the Sr2+ ions in the Sr2Be2B2O7 lattice 

were replaced by the mentioned activator ions 

(Dy3+, Sm3+, Tb3+, Pb2+). 

CONCLUSION  

Sr2Be2B2O7 material was prepared by solid-state 

reaction. The phase analysis of the synthesized 

material was carried out using powder XRD and 

characterized by FTIR. The XRD pattern of the 

synthesized mateial is in agreement with the JCPDS 

(82-2448). Also the coordination environments of 

both B–O and Be-O in the Sr2Be2B2O7 structure 

were confirmed by FTIR mesaurement. 

Acknowledgements: This study was financially 

supported by the foundation of The Scientific and 

Technological Research Council of Turkey (Project No. 

212T250). 

REFERENCES 

1. İ. Pekgozlü, E. Erdoğmuş, B. Demirel, M.S. Gök, H. 

Karabulut, A.S Başak. J. Luminescence, 131, 2290 

(2011). 

2. D. S. Thakare, S. K. Omanvar, P. L. Muthal, S. M. 

Dhopte, V. K. Kondawar, S. V. Moharil, Phys. Status 

Solidi A, 201, 574, (2004). 

3. H. A. Klasens, A. H. Hoekstra, A. P. M. Cox, J. 

Electrochem. Soc., 104, 93, (1957). 

4. C. Chen, Y. Wang, B. Wu, K. Wu, W. Zheng, and L. 

Yu, Nature, 373, 322, (1995). 

5. İ. Pekgözlü, H. Karabulut, A. Mergen, A. S. Başak, J. 

Appl. Spectroscopy, 83, 504 (2016). 

6. P. Becker, Adv. Mater., 10, No. 13, 979–992, (1998).  

7. Z. Lin, Z. Wang, C. Chen, J. Appl.Physics, 93, 9717 

(2003). 

8. J. W. Kolis, C. D. McMillen, H. G. Giesber, US 

Patent, US007591896B2, (2009). 

9. L. Wu, X. L. Chen, H. Li, M. He, L. Dai, X. Z. Li, 

Y. P. Xu, J. Solid State Chem., 177, 1111 (2004). 

10. A. Rulmont, M. Almou, Spectrochim. Acta, 45A, 

603, (1989). 

11.  X. Y. Meng, X. H. Wen and G. L. Liu, 52, 1277 

(2008). 

СИНТЕЗ И ОХАРАКТЕРИЗИРАНЕ НА Sr2Be2B2O7 ПОСРЕДСТВОМ XRD И FTIR 

Х. Карабулут1*, И. Пекгьозлу2, А.С. Башак3, А. Мерген3 

1Тракийски университет, Природонаучен факултет, Одрин 22030, Турция 

2Бартънски университет, Инженерен факултет, Бартън 74100, Турция 

3Мармарски университет, Факултет по наука и изкуство, Истанбул 34722, Турция 

 Постъпила на 11 ноември 2016 г.; приета на 21 януари 2017 г. 

(Резюме) 

В тази работа е получен чист материал от Sr2Be2B2O7 чрез твърдофазна реакция при 9500C във 

въздушна среда. Като изходни материали са използвани стехиометрични количества от SrO, BeO и 

H3BO3. С помощта на прахов рентгеноструктурен анализ (XRD) е извършен фазов анализ на 

синтезираните материали. Последните са охарактеризирани и чрез инфрачервена спектрометрия с 

Фурие-трансформация (FTIR).  

Ключови думи: Стронциев берилиев борат, Рентгеноструктурен анализ, Инферачервена спектроскопия с 

Фурие трансформация 


