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AL UL R & B R VR BAR R, SR A BOR, I & T BRI KR, 3l X- ST (XRD) \RE &
K% (EDX) & & 8L 7 B4 (TEM) . & 43 ¥ 7 B 8 (HRTEM) (3£ X 8 TA7 51 (SAED) 3 A K L #4T T RIE. BRMRIMAI KL
BEYIMELRTE, HRH 25~ 60nm, KEER + LK, HX BaCO, FKLK ML RYLEHAIT T BIF.
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— R AR R TEe B A TEEW
B RAE WY AMMERMS BRI TEENTTEZ
MiE, BRT, MRBESH—FEIKM B ABHEAK
B CEGAFMAERFEESEARRER
IR BRSO B, RIS REEHE, B
AHBEBAGETR QB RRAKRKOHR LT
MEHME, ZE5C IR EFHHAREKE MoS,,
CdSe. InS. GaAs. GaN, SiC, . PbCl:. ZnO. Si. Ag. Ni
G- N FHAERENBE—THHAR T
L&Y, MRT BaCO: FL LISV LRI KRN
RERASUSS) RETRA, AR EEHTBRT
Tk, B AR SE MBI EERNN, £
8 S5 MR N 28 T3 B I A G0k R B U
AR, ATAE BRI X- §74R; B ARBR BRI A B
RH SRR ANEA RN B ESBER
e TEB A = P INA IR R BBOUR &, TR F S
TeZEVERE . MBRBRIIBE A Gk 2R S5y B AT BE = A 1
ZARYIAIER, ik, X5k 8RN KL B H &
MRER—F+SFRELNITIE, RCRAERR
TR, LI VIR BE 1R B R AEBLAR ), BTl & T 8%
MAMKLE, WAKENTIHELRE, HEN 25~
60nm, < LB+ LRk . % X B F75 (SAED) 4
FEA HRTEM B A A R B HARBRAAKRK R G,
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i A
Ti(OCsHs) «(A. R. ); Ba(OH) ».5 - H:O(A.R. );
Tk Z.B% (A. R. ); B8 (C»H3;COOH) (A. R. ); H,0,
(30% ) o
1.2 X =%
18kW ¥ X- HEMH N (CuKa 5L, A=
1.54056A); H ir H-800 & St 48 (M B [E
200kV); HZA JEOL-2010 R A PtE e (InE
B 200kV); REM B ESR (A 80mL),
1.3 XKBHHE :
EEXMNBZHENTHWAEREESEZ (AR
80mL) H /M A 40mL F/K Z B | 5mL i 8 1 2mL
Ti(OCsHs) «, RS BEPER BE 30min J5, B IMA 3mL
H,0.(30% ), @R H AMBEK, RS MA 2g Ba(OH),
- 8H.O ¥, IR G, BWHEEE, BT 180°C KA
F, BEEATHEHRABAANALE h G, BRAHE
EFiR, MHRBOUIEY, g, X KZEMEET
KEGEBRERE, AZHMI0OCHT, BRMEE
BaCO; MK &5, FH 18kW K5 680 X- S48 AT &T{Y
(XRD) 1 HE B3 % i (EDX) Rt k¢ 5 #1790 M AR A
g, HEBELEFEBE (TEM), % X B T 475t
(CBED) X} BaCOs # K& 1THRAE .

1.1

B—FE WEE, B34 F FBULM LT, dEBHRFHREE TR TE NS K.
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2 HZRE5WHE

2.1 XRD #1 TEM 547

B 1 RS BaCOs B9 XRD MR A7 5 A E &
MR d {H5r %14 4.5531, 4. 4489, 3. 7140, 3. 6561 ,
3.2146, 3.0194. 2. 6541, 2. 6221.2. 5888,2.2784,
2.1465.2. 1017.2. 0430.2. 0163.1. 9348, 1. 8610, K
Wef B R g8 5 JCPDS fx#E K (No. 5-378) IEX
H BaCO:[Z EIHE: Pmen(62)] BITSTEIE—2, B
TXRDBHEIHEH LS BaCO: I F HFH a=
5.2937A, b=8.9037A, ¢ =6.42664A, 5 JCPDS £45
HEME (a0 =5.314A, bo=8.904A&, co=6.430A) A
Y&, XHEFEEF, M BaCOs B XRD # R i1 4t
E o & A AT o] 2% BE AT 5 g, i TiO: 1 Ba-
TiOs &, BT RARMERFH  Ti(0CHs). 3F
B &4 5E 2K R A B Tio, RiF, [Fad i 8l
BT 18 HE & A 45 B9 IE 3¢ 48 BaCOs,

intensity / a.u.

15 20 25 30 35 40 45 50

B 1 #& BaCO: B XRD AR AT ¢
Fig. 1 XRD pattern of BaCOs powder

E2fE3 BREHNEFER(TEM)BE, A
B 2a, 2b A ERFF, BaCOs HEA BT TE 4
R, KREBWVEEBE IO UL, BITHBLE
BIRL, HARREHSMELKE, HEEKHR 25~
60nm, KEBBRAILEHILEX. AT H—SHE
YKL BIA AR, F EDX X RGN K LR N 2 BE1T T 45
Br, &5 R0 4 FiR, Al WYKL H Ba.C.O0 =%
A, HF Ba. O R FHSHELEIE 1: 3, i C K
TEHABHEMRK, MiZWEMN EBETE., EDX
HEE A Cu #5057 ™ BT B,

E 3 RHEMEN 30nm B9 BaCOs KL M
TEM ¥y, Ko, B a hizgik& B SAED fE#¢,
b HZAMKLH HRTEM E K . SAED fEFE 2B

100 nm
— seanasaes

B2 #dh BaCO, 41K/ TEM B
Fig. 2 TEM microscopy of BaCO; nanowires

B3 H72 30nm B BaCO; 1K LM TEM By
Fig. 3 TEM image of a 30nm diameter BaCOs nanowire
Left inset: Selected area electron diffraction
(SAED) pattern of the individual nanowire.
The SAED pattern exhibits the diffraction spots
characteristic of single-crystalline BaCOs.
Right inset: A high-resolution TEM image of the

MG RT ST 45, HRTEM B A —#$8B R T
BaCO, 9K £8 B B SR HF1E, 53 4% 5% BUI 6T o BF, AI4P
T &8 ¥ AR BCEIBE £ % 2. 304, 5 BaCO, #9(220) i d]
FEAR—E, RUIGIRE KIS (110) WA RL 7 in—
B, FBNE ERIPEETE S, RITLHLT
+EZBETFRESIE, BaCO: kKR WERLET
HARTALCRERG), FLeXBEI T KBS,
FHEXSEHTRABENWE (NE S5), XAffes
BaCOs & B F &bk, Xt FHR L B UK A %
2.2 BaCO; KGR HIBDH

BaCO, KL H A LR+, BIMNNIEFHE
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5 15 5 55 BaCOs 55 df 9K 2R A0l & AR AL + 39 -

Ba

Cu

Ba
Cu Ba Cu

0 i 4 6 8 10
energy / keV

B 4 BaCO; 44K £# EDX 3%
Fig- 4 EDX spectrum of BaCO; nanowires

5 K35 BaCOs AKKREMA THRETG M TEM B
F#1 HRTEM B r (A M)
Fig. 5 TEM and HRTEM images of the same BaCO; nanowire

shown in Fig. 3 after electron beam irradiation

7 XK Z B, R Ba(OH) s + H,0,Ti(OC.Hs) 4
H.0, MF @ FE MR MWMBE (CHCOOH) Ak, ¥
Ba(OH) ; - 8H.O & F LB, R4t T KN AT & B
#IRE, WBER (CH»COOH) 40 7 B4 WIS &,
R—MEBTEEN, EREENITKZEES5IER
RE CGRoKE) MR R, B TR E (-COOH)
R—MRECALEK, BRI LA Ti(OCHs) « 2 FHH
-OCHs Z 0 Ti* B FEC AL, FE I Ti(OCHs) « 4 Fif
o BB I BR 4y F I KB Bk, AR
RIS RTE . MBERA B KRR R B A 68 /7B 1k
T Ti(OCsHs) . B 58 27K %, B M., £ BaCOs B M Y

XRD # R fi7 9t i B P B B TiO. 77 51 &, 1
Ti (OC.Hs) « 47K #8 69 7= 4038 L 4 & e R R A9
ShFETE R KRR A& HO, ARERET
AL E N B E RN TR CO:,, B
m, EATLAR Tit B A U, BB RKERELE
BTREK, SR ENHE 6,

/. ® hydrophilic group

——— lipophilic group

(a) oleic micelle like rod

-1 -1 -1 -1 -1 - -1 -1 -1 -1 -1 -1 -1 -
O— -0 o 0-0 0—0, 0—
N ATOUPTOURTO OO 070 OO OO
=Ti =0=Ti =0~Ti-0=Ti~0-Ti-0-Ti=-0~Ti-O~Ti—
AN A JArA

\-/\

(b) titanic coupling outer surface of oleic micelle
Hoe MEAHMEANRGHEESER

Fig. 6 Schematic view of an oleic micelle template

ZRKEZHERS F RS AOE S &7 X E AR
Tok ZBRER Ba® B ¥, MBI R KIS REIE
ARERRE R AR 4% (8 6b) . REBMRAKFE—I7
MR T H 5B RPLK Ba 17, 55 —J7 Wik = HIE K
) BaCOs B F ¥y < BEAR AR FE ) B8 48 IF B 1) A KAl
WKL o B 5 Ti(0CHs) « BIFFFEXT BaCO: 4
KRETEREEEZIEM A M Ti(0CHs )« B L
SRFAATYEIHARERELL N 3: 1 8 BaCOs
fadil, BF BaCOs YREFTE, EULH BaCOs 44K
LT L 5 BaCOs ik & B LB R R IE B £ K
MW IE M K o X KR K R F7FE Ti(0CHs) .
B, H,0. M Ti' B EREET, RHILKZERE
Fleh Ba® TR BHE, EXNREBEK B 5
THIMERA, MR T RN % 5 BaCOs B 1 0
B, BEHT BaCOs S HAKIER, RITE
FAMBRE TP ROBRMBER, FIANERE
B3R #E 5 Ti(OC:Hs)« F1 H:0, [P B R R K
HEAARE AT 2CaS0s - H.O K E, REMBRITE
BB TR AR B SR B AR B9 A

3 & it

AR AT R AR BRI & TR SR Bk R 4N
KRER, PIKREEHNSTHWELE, HEIZHN 25 ~ 60nm, K
BB LK. AN BaCOs 456248 00T B 5 1 BR
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EXAZEENFHEERERBERERE X, K
WANEEAEES Ti(0CHs) o H0: LN TR B
MEKE, ZKSEEERNIEM, By BaCos §
AR R M R, kKN REE
RHYERMN, EAMMUELRREMERERE X,
mEEZR REAE K I EMHRY, EHEZRILE
B —F PR BaCO: WKL I HI & M EA
PR HARGE YA R O TARSF 04 &
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Preparation and Characterization of BaCQO; Single-Crystalline
Nanowires by a Solvothermal Process

GAO Yuan-Hao NIU He-Lin CHEN Qian-Wang”
( Structure Research Laboratory, Department of Materials Science and Engineering,
University of Science and Technology of China, Heifei 230026)

Single-crystal BaCO; nanowires have been successfully prepared by a solvothermal process, using organic ti-
tanic compound micelles as templates. The nanowires have been characterized by X-ray diffraction (XRD), energy
dispersive X-ray analysis (EDX), transmission electron microscopy (TEM), high-resolution electron microscopy
(HRTEM) and convergent beam electron diffraction (CBED). Lattice parameters of BaCOs single-crystal nanowires
are consistent with the standard values in JCPDS card of BaCOs, which belongs to orthorhombic system, space
group Pmcn(62). The morphology of BaCOs nanowires is mainly straight. The diameters of the nanowires are about
25 ~60nm and lengths reaches up to 10pum. The formation mechanism for BaCOs nanowires was also discussed.
This paper presents a promising method for the preparation of nanowires of complex salts.

Keywords: single-crystal BaCO; nanowire solvothermal process micelle-template
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