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Abstract

Pb,Te3;03 samples were prepared by hydrothermal synthesis. The phase and structural parame-
ters of the synthesized Pb,Te3;0g sample were determined by Rietveld refinement of the observed
powder XRD data. The infrared absorption spectra, ambient pressure and high pressure Raman
spectra of Pb,Te;0g were measured. The infrared absorption peak of Pb,Te3;05 was determined by
infrared spectroscopy. The high-pressure Raman study was carried out at room temperature by
using a diamond anvil, and the Raman spectra were measured in the range of 0.3 - 21.8 GPa. By
analyzing the frequency shift and splitting of the Raman peak, it is found that the frequency of all
the vibrational modes varies monotonically and without the presence of new peaks as the pres-
sure increase, this change in the Raman spectrum indicates that the structure of Pb,Te;05 can be
stabilized to 21.8 GPa without phase transition.
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A RSB BE/EXTPb,Te;0g3E1T T ZLAMRHOLE A R B D 2 06IEARA. LAM6E KR+
5E T Pb,Te;0sXt M HTLLAMR AL B , 5 i @B L R S WIA RAS7E 2l F 47, 7£0.3~21.8 GPa
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1. 51§

&R IR E: T T Te (V) — X VARG HERIOT BT, (RN 906 L AR a4k
SMRAT Z A, JEERE] T KEEE S I F[L-[7]. Te* rh 4 s Akt 773 Te (IV) A A
EXFR A IO IR, X AE 15 4 WA R 26 nT AR I 1 3= & IS5 A0, 1 FLARZS 55 il ot X RR (1)
PEGER, X R PR SE F AT DL e R — AR R M e, L indEZR Mk B B (SHG) . i F
PE. R PELE8] [9]. HETNIE, HKERESERIV)EY G PHRE . EI1X 4 TR & oE e
TeOS, TeO;.,, Te,Of XJLANEEMHIL, TeOl W& fE—Lib &Ll CuTe,0s [10], CuTeO, [11],
NiTe,0s [12], Nb,Te,O13 [13], Ga,TesOn [14] M ELE], TeOs,, HIG ¥ 7E CuTe,Os [10], TesOuCl, [15],
V,MnTeO; [16]LL 5 BaMTeO,4(PO,) (M = Nb, Ta) [17]H M H], )5 1 Te,0f 1E W AHER 25+ & 1R H B
GERI TG, WARIESEAET Zn,TesOg [18], NiTesOg [19], Mn,Te;Og [20]1411 Cu,Te;0g [21]3X Eb 4 & il S L4
H, SRR L PRRIR SR ES L R KBS )8, JHE FiEeE. XSRS, Pb oR AA HME
LSS RT3 T AR 22 23 (R 04, B SCERARIE 24 51N Pb JRF i e Po? et 6s, AIUK HL T RO 7745 1T LA
AR — e it ) O X AR5 R [22]-[30],  FEAR BT BRI LS 0T, DRI L AE 4 AR 256 v [FT B 51N P
Te JLE T HL A5 B BB S AR KRN, DRI TR BRAT 1A G S 3 A FRA PR @ i /K B i & B 3%
&)@ WAFIR £ Pb,TesQg, £ T IX L6hi R £h 1 Pb,TesOg MIAHICHT 7T JLF3A , AU MW Fe 3R 32 B 5
FERGERETT, HrTa5HBEAINE 1 FiR[6]. Pb,TesOg i fhFE i /e lid fE 4l BUSIR T AE 970 K iR
(4R A Pb,TesOg 45 il G4 12 /NI I JTVERR B, SRJE L 1 Kih W21 RN A H1 22 293 K, il
UL SEEGHE T RS T PboTesOg M ARIRZEH LK R HHAE B e 5T Pb,TesOg HIF M B 782 1 G.
Gospodinov Fl L. Anastasia #E1T1I[1]. 1@ &K T2 S0 EWHE S E T reEwyEsE, i HiE
WEA NSRBI EMAR MG, BTSRRI, RS RN AR IR A AT S 0. TEASCH,
AL K HGE G L Pb,TesOg I H SR S EAT T 041, I HAESNIA KAk (DAC) 13845 1w e J5
b oeith, SN IEHEAT T AN OGS 5 .
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Figure 1. Molecular structure model of Pb,Te;Og
1. Ph,Tes0g B 5> F 5 MR R

2. SEER

{5 FH I S ) Na,TeO5 (99.9%, £H124k T) A1 Pb(NOs), (99.9%, BHAL T)VE N IE K. 4 Pb(NOs), (0.222 g,
0.6702 mmol)¥Af#7E 2 mL H,O H1, SR JE K iZ i i\ 21 8 mL ] Na,TeO; (0.223 g, 1.006 mmol) 7K
REEHIURE A GEIUE XS E T 13 mL 1A 58 4 i m RS, gk 230°CH- (R I 24 /T,
WIFILEEE AR 4 /NeE, B SE AR IR AW, IR, AR IR S0, FRES
SR, 2 TT LAAS B Pb,TesOg st 1A, 38 7K FAVE ] % P, TesOg it A IR A2 P f5e T B R AR T R SR :

Na,TeO, + H,0 - H,TeO, + 2Na" + 20H"

3H,TeO, +2Pb(NO, ), +4Na" — Pb,Te,0, ¥ + 4NaNO,

B Ji5 6k S B6: 75 B A A AR 3R AT — R AR BE R EG, XRD 785256 2 4 1 K3 X Pert Panalytical £
SH(CuKo FE 4T, A = 1.54059A) 7E 205 F7E 5°~90° (¥ 20 ¥ Bl N5 K 58 B 0.02° AT & Bl (1 (ot K
IR X SRATH 0T). AR HfEH Rietveld 23 Hi#2/7 GSAS #H47 TH51E. FEMmtdd FTIR Shif
(Thermo Electron Corporation, Nicolet 6700)i47 1 ¥l

TE i R 2GS, Gy 400 pm Y0 FRESHE 1 <6 WA XS ThiAG (DAC), H47 T301 A
B4, JEFEN 40 um, fL 150 um. K2 80 x 60 x 45 pum? [ B 5 RE i BURL S 5 S 21 540 05— IR OB R 1)
FLH, IR E A AR BT, R LS A R GIE IS 5E R A 77 o B2 il I 25 FH 002 5 i 1)
T B G R ONZ) 1 om T B B (in-Via, Renishaw) . B8 JEHOE I KA A = 532 nm,
BOCRBEE LN 2 x 2 ym?, BOGThERL) N 8.3 mW. 78516 T & A f 2% &E, DAC TR
A2 R 0 s TR 22 2 22 GPa.

3. GR5ITR
3.1. XRD

7 Rietveld J5E 70 W3 GSAS Xt Ph,TesOg HEATHE 125, 753 1 fNIA] 2 J2 3¢ 1 ks ie4iit. I
HEATAT AL S H 200, 222 71 006 {07 B Ab A SR A AR 1 P ZE BEAR K, e AN B fi] B bl od f1E 25 B it
ITERE . FEEIT IR R IR AL EoR BT PDF R 04-012-7415 (R R AL B R . 4SS Eu 24
RIFH 1.
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Figure 2. Observed (black ) and Rietveld refined (red solid line) powder X-ray diffraction patterns, difference (blue solid
line on the bottom), and peak positions (green|) for Ph,Te3Og at room temperature.

2. Pb,Te;0s FERIR T HY X SHELITHEI(N = 1.54056 A), ERTHLRHIR(ERe), HTEMNITHEIE (L BXLL),
FEIERITRE (I BB S0Lk) FIIE L (SR &)

Table 1. Structural parameters for the Pb,Te;Og at room temperature?
1. =BT Pb,Te,0s LS

atom site X y z g Uiso(A?)
Pbl 16h 0.30853 0.36824 0.41053 1 0.02
Pb2 89 0.19287 0.51062 0.25 1 0.02073
Te3 4c 0.5 0.11312 0.25 1 0.02016
Ted 8f 0.5 0.30685 0.07619 1 0.02248
Te5 16h 0.38887 0.84566 0.41667 1 0.02844
Te6 89 0.38875 0.56269 0.25 1 0.02722
o7 8f 0.5 0.05175 0.13058 1 0.0619
08 8e 0.41949 0 0.5 1 0.02144
09 16h 0.33379 0.6879 0.45818 1 0.02008
010 16h 0.33999 0.67785 0.31854 1 0.02087
ol11 16h 0.33535 0.06271 0.38787 1 0.04008
012 16h 0.43521 0.4688 0.11737 1 0.05848
013 89 0.43762 0.91123 0.25 1 0.03
014 89 0.36122 0.33865 0.25 1 0.03075

A3 JE Cmem (63), Z = 12, WIS (IEASH): a = 19.4526(5) A, b = 7.11013(17) A, ¢ = 18.8150(4) A, V = 2602.30(16) A%, Ry, = 4.05%, R, =
2.58%.

3.2. Pb,Te;Og B9 FTIR MK

3 /& Pb,Te;0g 7E 4000~200 cm * i Fyt [l (20 AN SO G . i T4 RE P 724 R m] v PE CO, ) i B
FAIAE 2360 cm A7 B A IE] T CO, WIS IEIFEAE . 76 1637 cm 1 3445 cm ™ Ab W83 1P S 4L 4k
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Figure 3. FTIR spectra of Pb,Te;Og

W Wi Jg T 2L (OH ) IR i IR AN, X 18 B AE il & KBr BURL LAEAT FTIR PRI T2 SR i {44
LR T A R K AAE . R PbyTesOg FILT AMRI 1 & 7E 400~900 em ™ I EGEH, MEF AT LA
P FBA 5 PRI, BT BT 404 em™. 578 cm™t. 658 cmt. 694 cm . 739 cm A E Ak, AR
Gaitan [IBF 7L 3RATIA N 600 cm™~700 cm ™ P B IR BN B T Te-O BRI EIRBN[31]. 7 AMRYE E A 1A
SR FEBA TN 658 cm ™ b AW I /2 J& T+ TeO, i) Te-O BEMIMM4EIRS), 7 694 cm ™t Ab (W i i
J& T Te-O AR AT FRAMAEIRSN, 739 om™ AR AW I I 2 Ji T4l ) Te-O 48 AIAR MR EN[31] [32]-

3.3. Pb,Te;Os IS FE R 23R

N T W FFIERTS Pb,TeOg 7E 15 i AISE A M, A ST & WIA 0 TRk 2% B JRL A7 U 5 T Ph, TesOg MM
HEFERIR 2 O6HE, [ 4(a)f2 Pb,TesOg FEMIE I RS HL 13K 5 FE A7 s b 2. I R e LWER 2 F 11
AN, I HEEE RS IIIIER, fr A Be Ak i 2 S B S B . 7E 110 cm'~370 em R K B
A PIVERLAE R S 3 KA AR S5 B B, Wi 55 (%4, 7F 18.2 GPa LA 332 IR fUSS IIAF1E
MM 82 2] 5 GPa i 120 cm ™ A7 B A4k I — MBI, IX AR B R el A AR 5 A2 f3E g, T i T 100
em ™t Z AT AR RIS S AT S8 781K J R K LAG 162 cm ™ Rl 182 om0 B AL (P N6 T
SN FE (A [FIFE 10.3 GPa N JLF-E & o 7EH4 IR T 7 659~764 cm ! m i # B 739 cm Al 764 em ™t NI
BRI E A, X2 TSRS RE 739 om ™t 7 B AL dr S & RS S T HE 764 cm T AL B ARIE K, Ak
PN . T S B R s R 2B & 7008k, 18] 4(0) 278 T Pb,TesOg (7 2 4R SN HRE
B R, MBI AT CUE B R I HI36 0, JRah & 7E A A2 38 K 7 ) SR AR Ak, 7 10.3
GPa PAJ5 162 cm™ Al 182 cm ™ fi7 B AL AN DL K 739 e Al 764 em ™ o7 B AL AN AE AT BT, XS
TR BT 7 B [ OB By S B I A RS B I FE K b 2 e . TR s i 2SI b, JERA B
ek F BB, IXFEIRE Pb,TesOg L5 HAITE A 21.85 GPa [k /1 F—H 2R e, HEE T
o
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Figure 4. (a) Representative high pressure spectra of Ph,Te;Og; (b) Pressure dependence of the Raman vibration modes for
szTGgOg
[#] 4. () Pb,Te;0s IS ER BHMRENSIE; (D) PbTes0s HIN SHRENBEE NI T X F

4. B4

A SCARFRATHT P, TesOg FE Mk AT 1 7K 2 A e S M BB IR o 7E 204N 1 S5 o, FRAT T 2 T Pb,TesOs
FHA 5 ARIIE, EATHIALT 404 em . 578 cm™l. 658 cm ', 694 cml. 739 cm M E AL, HYEZ
AT EORFF 7T 3RATTAT LAHEM 7E 600 cm™ 21| 700 cm ™ SR A B MR i J& T Te-O S HUHI4EHRSh, 658 cm 4k i)
WS J& + TeO, il il Te-O BEMMAEIRSN, 694 cm™ b IR U& & F 417 Te-O ) SO AR 443,
739 om ™ Ab (IR IS U SR T Al ) Te-O SEFUAR IR BN« SR 5 FH 4 WIS Xt T S & 1 P, TeqOg fift M A T I
Fi B, AR, fr 20k iE R, BT RGNS EhEE AR, 7F 162 cm ™ A1 182 cm ™
7B AR A DL e 739 em R 764 om A B AN BN AE R, X & BT RS S AR S B — A
B A . R R /1A 21.8 GPa IR FEH, Pb,TesOg Mz 8 it v I A A5 e H B
BHER.

BB
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