$345 H8 M IV = Vol. 34 Iss. 8
2017 48 A CHINESE JOURNAL OF APPLIED CHEMISTRY Aug. 2017

FRABRBEER P ZERNKEHRIF RS

ITHE HRE’

(W R Tl R 2 A TS a2 B ST R BRI S K AT [ R SR % IR R 150000 )

OB P YORMREA R R R TEBUR SRR A 2 N o SR B I s 4R S A
HAT o AT ANES Y T P A O o I, SR 5 22 (9 IO 3 A Rl L I Mo T Al A0~V AR, i
ok L I R SRR S T S 17 S5 5 (A ROk T DU AR 2 T S8 T A B h 25 254 o AR SRS I e 22 1 1L
BB £ B 25 AR S5 H BT ST E

REER P g LB IR PR ; IR

i 325 0647. 1 SCHRBRIIAD - A SCE 45 :1000-0518 (2017 ) 08-0868-09

DOI: 10. 11944/j. issn. 1000-0518. 2017. 08. 170090

[ 1998 4 Caruso 45" R FABIHUIL LI il 46 1 s iE-SR S 4 K BR LIS, vh s 4 K 25 H PG 51
Tz KT BIHFTN IE, X LR 2 GOREEH ) 52 J2 1R E 2 RE IR & 1 & 8 B 1A RRIR I RE A A1
R4 AR ALY R B AT AR T ALBUR R MR R R s 400K 25
(1428 THTRR EE BRAAR 48 Ky 1) 2 T AR, Lo BE SIAR IR, PR e TG 1 Dy 28U S AR, v 23 T R A6 g 3
A7 RER IS TR 5 o 46 v s G50 MO BRSO R SR RE IR ORI KR AL HLI Aok
SRR Z2 AR A5 Go Wb RE, 0 A0 RO B AT T IR 28 DAFRT 20 1 BR OB 8 SR [ S 7
121:[6-8] %[9-10] Qj%[ll-lZ] H[B-M]%ﬁf

R FBROE T f h S GOR S 248 3 POk - 1) ARG 2) BERIARIE 5 3) FOBifk . F AR
BRSO AR, TR A g v s SR I O 1 LAY < B A UR SRR i S
SR ORI TE R IO B R b o BEARAR S LA AT AT S A AR b e, AR AR 1 1A R A
ﬂ%ﬁmﬁﬁﬂ BRI B3 s 254 o AR 20 R 4 A AR AR T B, ]

30 3t 7 T AR Y 2 5507 B AR [R5 14 s oK b T FLASEAR 25 5 2k
Pl 6 2 AR 5 AR O A 3 A Tl LB A M AL 8 T B R AR AT L AR, A= SOH
RTEIX 3 R Tl 4 2 GRS AT T HE i

1 LR

PRPLIR ) S PRI TV AT A AR MR R, RSE 2 10 ~ 100 wm o {8 L I8AT 43 A 7K . 3k 750
(O/W) T LI FANHAL K B (W/0) Tl . O/ W LB A ARAE Ry 23 B B2 AR A Ry 23 B5ORE O LR
T H AL 7K B VRO T AR A 0 A 5T, KA A R R 2L VAR
1.1 O/W R ZL &R

O/ W T FLIBAE I ASR 1l 25 JCHIL Hh 25 9 K 235 4 3 2 2R P i vl T 13 | 0 e ke T AL sk R A 810 3
FLIR A Z T, RS 15 B 23 2544 . Zoldesi 1 Imhof ™ FI F} O/ W EFLIBC A ARG L T 8408 — 4
FEREER (B 1) o B 5EHIE A& REE MR O/W ZLik, R5F8 0.6 ~2 wm, 7EFLIRRH I TEOS (1E i
2 LR 7K AETE B A A A 3t AP 7 52 R B 2 PR BRI o s IO Bsf [i) Py A 2 % v 2 5 4 A 5 i)
MR 24 h 5, RoREEAS RIS HAE TS AT AR BRETEAS (B 1A F1IB) 4N 48 h J5 , ik B 44

2017-03-28 i f ,2017-04-28 & [0],2017-05-27 $325%

5 1 ARl = 4 (21528501) I /K B 555 7K R 05 [ G i s S 9 28 (W R Ll K2 ) B PRI (2017DX05 ) Bl

IR N IR A 2(3% ; Tel/Fax;0451-86413708 ; E-mail ; hanxiaojun@ hit. edu. en; W77 10] : A& M A= P9k AR 2583 8
GRS



55 8 1 E T A AR 3 B 25 AR S5 T e i 869

W ORUREE) , THRJETE R BEIE (B LC A 1D) 5 2S00 72 h 5, FURLRE J& OG0 (k) , TR B
AT B 2 UL (1 TE R LF) o SR AR A 75 356 ol DA A5 & JOHLAN KA RE G v 23 254 49 4 —
AL kg

1 AR s S B S T R

Fig.1 Transmission electron micrographs showing different hollow particles
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Fig.2 TEM image of the Cu( OH), NF at the early stage of the reaction(A), SEM(B,C) and TEM(D) images of

the resulting microspheres*'’
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Fig.3 Schematic diagram of preparation of hollow silica nanospheres from PS-PVP-PEO micelles as templates(A) ;

TEM images of hollow silica nanosphere (B) '
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Fig.4 SEM images of ZnSe microspheres( A) and high resolution TEM image(B) [54]
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Fig.5 Low-resolution TEM images of the as-synthesized( A) and calcined silica vesicles(B) **’
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Fig. 6 Tllustration of the formation of the cobalt hollow sphere chainlike structure (A) and SEM image of the as-
synthesized cobalt mesospheres chain network ( Inset ; SEM image of two broken hollow spheres) (B) , TEM image of a

cobalt hollow mesosphere chain(C) and the corresponding nanobeam electron diffraction(NBED) pattern(D) "
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Progress on Synthesis of Hollow Nanostructure
by Soft-templates

WANG Yi'nan, HAN Xiaojun *
(Harbin Institute of Technology ,School of Chemistry and Chemical Engineering ,State Key
Laboratory of Urban Water Resource and Environment ,Harbin 150000, China)

Abstract Hollow nanostructures possess the properties of high loading, low density and large specific surface
area, therefore they find a lot of applications in many fields. The synthesis of hollow nanostructure by soft
template method has the advantages of simplicity and structure controllability. At present, the most commonly
used templates include microemulsion templates, micelle/vesicle templates and bubble templates. The hollow
nanostructure is obtained by nanoparticle assembly on these soft templates wvia electrostatic adsorption,
hydrogen bonding and interfacial reaction. The progresses on synthesis of hollow nanostructures by soft
template are summarized and perspected.

Keywords hollow nanostructure ;microemulsion template ;micelle/vesicle template ;bubble soft template
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