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Reshaping of Gold Nanoparticles with Different Shapes Induced by Acetone
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Abstract: Acetone as a photosensitizer could not only accelerate the photochemical reduction reaction of
Au(Ill), but also induce the reshaping of gold nanoparticles formed in HAuCl,-glucose-acetone solution
system. The whole reshaping process was accompanied by the obvious Vis/NIR spectral changes of gold
nanopartilces, finally, some new nanostructures were formed. The experimental results showed that the
reshaping pattern was closely related to the original morphology of gold nanoparticles. Spherical gold

nanoparticles were reshaped to gold nanolines, while gold nano-pyramids to nanodisk.

Key words: metal material; photochemical reduction; gold nanoparticle; acetone; reshaping

TR, RTEYrKR &0 5T A i
W, RXREERH TR BN S
FHEAERIN, 25 Jeiaayr Rl A
= 2E A R I E RS AT 5t PR RER e 4 2
BrisoE 9K BRI A EEE, AR
FE R R R OR AR, a0 R 2 0 ks ot B
(PVP)T | REECR I A, BB R A1, B
K S B A AEWIE R R -, W R A AR L
PUOB Ak, Kok B R R S T IR
WONATEGE, WEEG KRR ERETTH, By
EEIR AN EIIEES T, GUOREEA KA AR TR HF
B PGS (R TR, AT A

ek H A 2012-09-18
HEETH: mMYHARREEES(20102c252) 7).

YRR RRTESCIIE ) N AR R, AT RE i
AR 2,

NT TR GRS ) 45 K H A W B
PEF=H, AR SCAE#H AW T 1R8I AR -Au(ID)E R
TR R SRR TR A Y, GERER, Y
Au(IIT) &= [ 58 B, s FEG TR P88 )7 260 RV e % 3R
1RIEH R AT G oRHE, T = R 40 Bk P AR 31
IR SAUKRRLT . N T 30 RS S9rRR T
TEIX — A Z i e R e DL RO AR TR AR I 5%
P, BIEH PR SR, BIANT DERGE
AR, CAMERSREIDCIER- .. SRR, NER
AR T Au()E TR, T HIRREE 04

FEH: #Hgg, B, AL, BRI STREYPURARAMEALER . E-mail: dsa8748@gmail.com



36

bl

g

34 %

TE AR T R AT . I 77 K S5VIM6 49
KKLF TN EE VIR, 8 BE A O 1 2 =
WAL, AT R g eR g . BT
Vis/NIR JGi Al TEM FERAE, TEARIEYE T AFRITES
SYORRL TR, RIRHR T IS S 400K
ARRE.CSIATIY IR

1 SEE#ES

1.1 MRS

HAuCl, H1414:(99.99%) &, Au(IID)¥KJE N
0.6 mg/mL(3.05x107 mol/L); % % ¥ . 75 B (7> Hr4i,
RET R —) 7)o KON AR IB AR 2RI —
WK

4IRS E ULTRA-LUM A #]), BBESHEK
300 nm; Lambda 900 UV/VIS/NIR J6i % (Perkin
Elmer); JEM-2100EX i%& it H 7 2B (JEOL).
12 @YK7 Au(ID-HEFE-AERE R TR

53T 25 mL A& /D EKE#F 0.5 g A
6.0 g &, AN 2 mL Au(IIDETR, EXIEER
5], B 250 mL A EHEF, B TR
JE 4 cm ALHEST, Au(DiE 545 (=15 min),
BN 0.5 mL PIERZkSE RS, B 25K aEE .

SRR Vis/NIR WIS i B A ] o ds £k
FIFEE e, M 1 om B4 DL L s CLG N
FIRF 2 FVEBCNZ L)« Sk T TR AR~ A1)
i 5 HL T BB AL
2 ZREvHR
2.1 WEARIFEW

i SLIR R, £ Au(IID)-%6 4 BHA (1.2 mg
Au(IlD)- 4.0 g H & FE/25 mL)yH /L ENIRAET,
EAMESS 5 min 5 RIS R ERIE &9 Kk T T &K
=520 nm A FIRFIER G, 50 BAAEZE R ROBE 15
min A6 IE 2R LB A . I I ER AR ST it 1
Au(IIDAEJE . ST, A BT (] A, IR
VAL B G 2085, BT 150 min J5 B Bk
R ET AR . Ak, fEX—ERk RS
WEFC T PIBH NN (0.5~1.5 mL)XHE R o i
BE PRSI TR A S, P 1 s . WTRAE . R
S i R AR A I ) 43 S BB B LTI A R A7 A B
B, HLEFTIMAEREREE RN, ek LT E
G, TRHRAZ N =R .

1.0
08, 4
b

8 061 ¢
8
S 0.4
e
<

0.2

0.0 T T T

400 600 800 1000 1200
Wavelength/nm
1 7EMRS 150 min 24T, WERMAEXT
EHRRLTF RO IR

Fig.1 Effect of added amount of acetone on the spectrum of
gold nanopraticles under 150 min irradiation

(a.0mL;b. 0.5mL;c. 1.0mL; d. 1.5mL)
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Fig.2 Effect of added amount of glucose on the reshape
behavior of gold nanoparticle prepared

(a, b, ¢, d, e corresponding to 6, 5, 4, 3, 2 g of glucose; Acetone: 0.5 mL)
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Fig.3 Evolution of spectrum of gold nanoparticles during the reshaping progress

[A. (1.2 mg Au(IIl)- 6.0 g glucose)/25 mL; B. (1.2 mg Au(II)-0.5 g glucose)/25 mL ]
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Fig.4 Shape change of gold nanoparticles with irritation time

(a. 45 min; b. 90 min; ¢. 150 min )
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Fig.S Shape change of gold nanoparticles with irritation time

(a. 40 min; b. 240 min; ¢. 960 min )
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