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Abstract

Ba;_xSrxTiO3 has excellent physical and chemical stability, as well as good ferroelctric and dielec-
tric properties, and thus it has been widely applied in capacitor, chemical sensor etc. In this work,
we prepared BST nanopowders by changing synthesis conditions, such as the concentration of
precursors and ratio of Ba, Si, and Ti. It is found that Ba;_xSrxTiO3 inclined to form at higher con-
centration of precursors, while at low concentration, BaTiOs; or mixture of BaTiOs; and SrTiO; was
synthesized. Increasing Sr content is good for the preparation of Ba;_,SryTiO3 hollowsphere, while
addition of alcohol as solvent prevented the formation of Ba;_xSrxTiO3 hollowsphere. The Ba;—xSr«TiO3
nanopowder has good photocatalytic activity towards organic dye methyl blue. The synergistic ef-
fect between Ba;_xSrxTiO3z hollowsphere and P25 enhanced the photocatalytic activity comparing
to single photocatalyst. The photocatalytic activity Ba;-xSrTiO3 is better than that of BaTiOs.
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EKREE M Ba,-,SrxTiOs (BST) T EA MR HME N F52 2 A B IFH8k i MM Eas A T HA %R,
AR BB AT IS, . A SCHE T A TR R BB ek R LA &M, #1447 BSTY KRG A1
Bho R PUE T 1 0BT XA BV B AT DA BUR #EBa1 ST TiOs HITE L,  FEARIR B 44 i BaTiO3EBaTiO3
FISTTiOs KIVE A A K . TERTIRA 38 28 ) A B 7 T BaiSryTi0s 2 L ERFURL A 4 B,  FES 1 n
AN B BaySryTi0s 2B LERIITE B Y FTH & 1Ba1-Sr«TiOz ¥4 F T b0 PR AR L FR 2R WS el
W, R BaiSryTi0s % 0 FR A F Tio M A P25 38 & FH T ot i b B i ekl B o A ¥ R /E FH «
Ba1-SrxTiOs AL T I Y AL 3 AR T BaTios.

K
ﬁ(@%‘ggﬂ! %%'ﬁf, gﬁ’t“}*’ %'fﬁ'f’t

1. 518

ERBRERIU(BST) BA 57 A AE & VEAT R 4F f A sEERE, T2 BT T 2Rl s AR IR (1] IR AR IR
[2] M-I RN FARE[3] TE AR RS [4] 5 U8 VRO — M R i IR LB AR, AR SR i
IR A, R Re S 27 B ik 1100 CHUIREE[S], et ROERAK. WiRbE4s it 2 R SR
Gl AR AN 2 S R NS AR, TSI BST (PERERINF . Bl HE 738 fE /N Bk . SR b 2L
3R, b BST BRI T AL B HY 1T RO EER, B R & 7 5 O ARVE L[] W IRERIAL6] . A dtit
VEIE[T] s KRR8I R Ml #6240 BST #y Ko AEIRLLTTE, KA T bl i B2 AR RO ey vr
e Lwkedl. RAMRBRS R SO S22 V2 0. BST MIRSE TS0 B 25 0 55 35 o] 3@ s il /K A i) i
OXARAPRE . SONEIRIE B AR ] 5 R % o

AR K BGE R 2 BST AUk A kL, it sl B8, BRATIRAR A BB « 7K A UL AN ]
SESEHL T ARG BST Bk L A BRI 4, FRHG LN TOU AL AR GURHIE 2L 81, BTl 4 (1) BST i A
FORERT I 5K AR B, 6 OR3P A B 2 3

2. SEER
2.1 ¥MEHIE

REBIROL. BRIERESZ LLBIINAE] 80 mL £ &5k, AWt IR S22 — € Rk
B2 T HE(TBOT), Whniafiis:, kB8N —E RN 2 mol/L ] KOH, #iiH: 5 min o R R & E A
238 P AT KIARONE,  SONEIRE 200°C, A 16 he JeOMiTEERJE R T B T KRR 4 Ok, KA
TR WHE, SRR BAREG R .

2.2. BHFM

SR HH K #E4T XRD (Bruker, D8, Cu Ka, 4 = 1.54056 A)IiR, F936# E Jy 12°/min, 741 H 454 .


mailto:baoyw83@126.com

Ba1xSr«Ti0s Z9 KM 1A 19 7K FAi i) 26 b FLAE (R A Bt g e el b g 2

TEM (TEM, FEI TECnaiG2)Mlli, W& HAURI TR AN R $3%8 i W A B 7t 1) EDS &R iAo 36 Bl
43(SEM, JSM6510LV).

2.3. Kl pEmstie

W HHE B (MB) 2 — A2 A AR M H WIS 5T, T DL HOR TS Y, s id & MB i
e R A FEE SRR I o 1) 460 ot PR G AR AT 12 o BRI 0.1 TREh BST iR, KA INE] 50 ml MB JURHAWR,
MB IRy 4 mg/L. B %R AR e 5 I Tl 10 708h, (R A SRR ek e, sl —4
WR BRI T, SRR R B TR RS B — AN /K B R AL TG AR b AT e S . SR 300 w i s
SRATAE NG, 3 B IRGHE A TE RN 5 . B3R 40 min AGEAR AL 4 ml BRI, BEOGIRTE . FFTHK
WA Lo JE B RS FTERAE - WLt 6 BT (58 UV-3600)3 72 A Rl 18] Bl BURE il MBI
o X EEANE] B AR TA] )5 MB 7E B RIRHACR K 665 nm AR RO FEAE FFEAT IH— 1k, 152 FEAR ih 2k .

3. R MiTie
3.1. BTOR{ERE AL

B ARER T B8 93 A 0.09 mol/L, 0.18 mol/L, 0.27 mol/L #10.36 mol/L, Ba. Sr. TiEE/RELA 2:1:2
FIRE R 23 AR N S1. S2. S3. S4. 14 1 ML 1~4 1 XRD K, K& 1(a) WVIAMEE S B XRD 4it, MK
AT LUE H, FF BB AT YT AL T SITiO; F1 BaTiOs 2 [A], Bl A5 i SX A4 B (38 10, 747 S U&7 17) SrTiO;
JilaA% s 14 1(b)y SrTiOs Al BaTiOs (110)THT UL OO, MBI AT LU Bl B 1, 245
PR 0.09 mol/L B, MR EZE s> A BaTiOs, 4R 2 0.18 mol/L B, HHINEH B0, ksl
RHTIRIARIREE, AT I T SITiO; Fl BaTiOs 2 [ (R FAAT A%, B Bay (SrTiOgz. 14 2 Y PUANEE: iy it
B TEM B, MBI AT BLE AR IR EEX = TSR AN K, 9709 50 nm e 45 (RRRL . EDX
TLRRAELE R, PUANFE i B4 Ba.SraTivO st 3, ARAE IR EE 5 155373738 Bag gsSross Ti03-
Bag 49Sro5:1 TiO3+ BagssSro.47TiO3 Al Bags4Sro.46Ti050

3.2. R BLEFIX AR SRR

ALK AR . LEERAEROK 75%, LB 25%)E NVERIH % 7 HARER, R T BRIk E N
0.036 mol/L, Ba. Sr. TiJBE/REA 2: 3: 2, Frit A S5 A1 S6. 14 3(a) WMAMFES: I XRD 451, M
A UL Y, PSR S BT S0 S bR v AT I VT T R 4. 1] 3(b) N(LL0) T UK B, mTLAE 3, i
B[Ry AR RE SN B — TSI, WA AET SITiOs M1 BaTiOs 2 ], EDX 45 it 545 M i Rk A (1) Rl 7020 )
N Bag11Sr0geTiO3 Fll Bag2sSro 75 Ti03. 25 R, LAA /K M i & HIFE S b Sr 18 & 9 8 & 1 DL A A
IR A & IRE R o 4 AP AMEEER 10 TEM BT, MBI DAF Y, Sr & ke 5 9% 0Bk,
MRS B IR 6 NSTOBRL. MIE 2 7TLUE ARG 1~4 oS00k, ] DAHERT, RIS EX a0
BRI & A OCBEPE A . FRATT4RT 20 il 45 1 AN I BB A KA BORE S, SRR AR AR B R RN ER R DK
&, BB 1:1, BkIR T BEAVREE S 0.36 mol/L, #7icy S7 #1 S8. 14 5(a)y S7 1 S8 I XRD #i4fus, 4]
5(b) A(L10) PRI BUK KRS, S7 T S8 (77 50 43 AR HE SrTiOs A1 BaTiOz HIRTHIIEYI &, VL Pl &1
FE4l SITiO; 14l BaTiOz. 4] 6 NP/MEEM I TEM HEFr, MBI o] LA Y, BT £ IRRE i 35 D SV Rk,
JF R 50~100 nmoe MIXANZERZIL, 25O BR I % 75 ZOAER A7, A )RR AR BUER FRAURE
TR BB OER

3.3. e REERRIARR
BRES AL 5. 7. 8. T TiO, P25 DL KL, 5 F1 P25 [RIVREH A S FH T~ 61 44 Fe g I FR 35 34 T4k

O
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Figure 1. XRD pattern (a) and enlarged XRD pattern (b) of S1-S4 and stan-
dard pattern of BaTiO3 and SrTiO3
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Figure 2. TEM images of S1, S2, S3 and S4
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Figure 3. XRD pattern (a) and enlarged XRD pattern (b) of S5, S6 and stan-
dard pattern of BaTiO3 and SrTiO3
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Figure 4. TEM images of S5 and S6
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Figure 5. XRD pattern (a) and enlarged XRD pattern (b) of S7, S8 and stan-

dard pattern of BaTiO3; and SrTiO3
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Figure 6. TEM images of S7 and S8
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Figure 7. Degradation curves of S4, S5, S7, S8, P25 and S5P25
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