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Preparation of Gold Nanorods and Influencing Factors

Ma Peng, Xiao Xiangyun, Nie Libo

( Key Laboratory of Green Packaging and Biological Nanotechnology Application of Hunan Province»
Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : Gold nanorods were prepared by seed-mediated growth method. The influences of NaBH,, AgNO, and
ascorbic acid were investigated and the optimal conditions were determined. The gold nanorods were characterized with
ultraviolet-visible-near infrared spectroscopy and electron microscopy. The uniform gold nanorods with a longitudinal axis
of 35 nm and an aspect ratio of 3.4 were successfully synthesized under the optimal conditions.
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1.1 SRIEHRIS5{LEE

B ke = AR ER (cetyltrimethyl
ammonium bromide, CTAB ), KHtHiFHE Rk 2=
ARAF; HRE (AgNO, ), LHEPRTAIL THORLIT
FErs WA (NaBH, ), FEZGAE L2800 A R
ocdls PURIMER (ascorbic acid, AA ), RETTEMEH
WAL AR PR A F s 4R (HAuC, * 3H,0). F
AR A S A PR Rl . S8 iR B A Bl

A% R ARG ) B ;
PR (TR 2 AR IR AR AR ) 5 %
FREOHL (3K30. Sigma) s H4IKHL (RO DI digital
B, R ERARRAT ) ;. BOGHEESN AT W4
KR (Tu-1901, dCHTEHrEHERABRAF ) ;
BHH T RAE (JEM-2010, JEOL ) ; FHiiHL T 24
Bi (Hitachi S-3000N, HAHIZAT ).

1.2 EMKRERNFE
1.2.1 AT ikegH &

HERIPRI 0.364 5 g N 0.2 mol/L 7S bk
S HIERACE ST 5.00 mL E&FKH, GBS
W 7EEW T, $0.001 mol/L WA ERRI/KIEW 5.00
mL 5 RS EOR TR A, SRS IAE BL ] ik
JE£250.01 mol/LAIVKYENaBH,##0.90 mL, #%2 min-
RA WO BV iR s B b, RUlefros
AR, EE 2 b, A
1.2.2 mKi&ReH &

HERIFRI0.364 5 g N 0.2 mol/LIICTAB 73 HL
F5.00 mL B FKH, BESEL RIEMARKE S
0.04 mol/L HIAHIRELAW0.10 mL-5HEE40.001 mol/L
MR TR KIE W 5.00 mL FEoHiRG o FIAMREE
0.078 8 mol/L FHIRIMAR/KIAEW 0.10 mL, R5V)G, &

VT BRIV ER A B £ AR TG R
1.2.3 2R &

1E R AR E R P INAFIF# 0.012 mL, 5%
2 min, 25 CHIRFE 24 h, RIS GKEE D E0K . ¥
SFHORLA 14 000 r/min B0 15 min, KBR BT
W, MEEFKEHDE, B0 2 AW,

2 #HRE5TRR

2.1 EWAENGERE

i A A AR e R L B A A A A3 2P
FN il 28 A KR T vk . B5E,  ARIARRR I
%, LA NaBH, MG, R AuCI,] BN IK G
File RS UKRBORAEE 25 5 K ARG, Bl
JH cTABERE RIS . Hk, BB
il 25, DABUIR ML BR Ry ik J55n] , i — 20K v W v Y
LMUJZE%%*%OE%$EEw@1ﬁ%O
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Fig. 1 Schematic diagram of seed growth method for
the preparation of gold nanorods

2.2 FEEF NaBH, 3 4K B B AI#N

IEJER NaBH, T2 M SR TR & i, A5
B A NaBH, T X G R FIR 2 m . 2
NaBH,#HIHE53910°90.90, 1.00, 1.10, 1.20, 1.30 mLAY4E
W, AbRic e a, b, ¢, d, e, Q1R 1 PR

#1 AENaBH, AEMEMAER

Table 1 The seeds solution with different contents of NaBH,
- 0.2mol/L I 0.001 mol/L 1Y 0.01mol/L
F i L.
CTAB/mL A4 /mL NaBH,/mL

a 5.00 5.00 0.90

b 5.00 5.00 1.00

c 5.00 5.00 1.10

d 5.00 5.00 1.20

e 5.00 5.00 1.30

Fe 32 1 HANTR] NaBH, FRE T B 48 00 6 b7 10RE
KA - RTI4TN BT T RAE, 45 R
@2@?/@% M2k o B W O RFAE IS 0, SRR
BARRLTE R, X B EGH NaBH, BIHIHEA
Mo MHZ b A ¢ 7E 520 nm ZoA FF IR B GOK 4 ks
HYRFAE M, D B G Fh IR iR A B, (FRL VR
Tjﬁ Mk a Fl e 75 520 nm 2o A BB B9 RRIE R 1L
, H e RIS SR B K T q. IXRM, fE—
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ETLHEN, BEE LR NaBH, RIS, &9k
LBV B AR R 3G K, AT A N OK R A LR 1L
B2 R, ARSI 1.30 mL ¥ 0.01 mol/L M
NaBH, 1E 08 BB 5 r e 25
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Fig. 2 UV-vis spectra of different Au seed solutions
2.3 FHERSRIT & NKIES MR

TERFPAERIES, AgNO, BITERTE Ag™ 51 3-aFl
A, BN SRR, ARLKH
BT AR AgNO, Tt 4 98 K i i 52 . I
AgNO,ITRE1240.10, 0,20, 0.30, 0.40, 050, 0.60 mLAY
BRI, 2 AIBRIC R a, b, ¢, d, e, £ W1F 2 PR,

F2 AE AgNO, AERR KR
Table 2 The growth solution of different contents of AgNO,

800 850

0.2 mol/L  0.04 mol/L 0.001 mol/L 0.078 8 e
FEdh M CTAB/ M AgNOy/ HIEERE/ mol/L HY

:(@Z/LLL
mL mL mL AA/mL
a 5.00 0.10 5.00 0.10 12
b 5.00 0.20 5.00 0.10 12
c 5.00 0.30 5.00 0.10 12
d 5.00 0.40 5.00 0.10 12
e 5.00 0.50 5.00 0.10 12
f 5.00 0.60 5.00 0.10 12

JT il 5 04 4 AN KA SR TR Ah — 0] LA 66
HATRAE, Z5RNE 3 P, 90K - AT L
FEIEEIA 2 AW, 374 N K AR AR R AE I AT 0
Horbr 500 nm AOWRTIA A 4 0 KR A A 1) 45 8 TR BR
U, 700~900 nm MRS Ay ) 56 3 73R . MR
3ATHL, HIZk o Flo HAT 520 nm ORI MSCIE, oK HY
YN ) & TR, RS PORPRRAE K N &
GOKEE, XRMT AgNo, AR, k524
GURRLFm A, ke, d fe BRI T M S
B IR, (R R AT, RS 4
PORBER AR LAY —, M H R SR AR, R
AR ECEA D, X WEH T AgNo, A
JEREERAR DN AR AT, R £ 1D 55

BRI AR, HSRIER, R T HoE
Z . KIS —1 g0k, Hit, AS050%
10.60 mL#BE 0.04 mol/L HY AgNO, TFE R & 144
K Y B B 2R A
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Fig. 3 UV-vis spectra of GNRs prepared by
different contents of AgNO, solutions

2.4 ERIEFHUIA MBS X & 40K S BRI

PO LR 1438 JE VBB A BN 55, FE iR AR K
BB, 55 0 3d SRR A M T < N KR B4 1) AR
KA ARG R AA I E 23090174 0. 10, 0.13, 0.16,
0.19, 0.22 mL, FXF A A AR AR I I b, b, ¢,
d, e, 3 3 R,

#*3 TEAAFREHHRKR
Table 3 The growth solution of different contents of AA

0.2 mol/L 0.04 mol/L 0.001 mol/ 0.078 8

. b ¥
Bt M CTAB/ M AgNOy LWEE mol/L |
’ " (@Z/LLL
mL mL 2 /mL AA/mL
a 5.00 0.60 5.00 0.10 12
b 5.00 0.60 5.00 0.13 12
c 5.00 0.60 5.00 0.16 12
d 5.00 0.60 5.00 0.19 12
e 5.00 0.60 5.00 0.22 12

KA - 0T LA S BE T A 1 4 4l ok
WATRAE, Z5RNE 4 PR, IhZa BT 520 nm 42
AT A 1) W SO 700 nm A5 A7 OGN ) IR s 0ég 5 i it
o, c, d, e, BT LRWAMMBIESS, BHIT
%2600 nm A4 BRI, HBEE AA HE A3
T, B A RSO0 5 ROR R . 600 nm IR
RN VR G AN ORORE () R AR IR I, X R B B A i
JEF AA BOREIN, R JEHCRMELIRE R, S EAR E
) AR K HOR AT, fEA RS 9 R [ B, 3™
AT HARTEAR W S ORRE T o BRIIL, 52004 i 38 i
SR, A TR 0 S 9K RLF o AR
Hr, PEH0.10 mL¥#E 4 0.078 8 mol/L I AATE B K
SRR I B AR A
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Fig. 4 UV-vis spectra of GNRs prepared by
different contents of AA
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Fig. 5 TEM of GNRs prepared under optimal conditions
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AICHEEET NaBH,, AgNO, IR I B2 A FH BT
il s AR B . B IR IR NaBH, FH A A3
M, FFRP AR AR AR R, TRk
PR AR L Z i AgNO, FIEEA K, okl
SR YKL T 1] A B A 1] A RN
KRB AR — . dhiRA I, BT R HTIR
MERAHGIN, R E AR, BRBAORIRSS, &
FERRT SEIT IR AR T . RIS 9 NaBH,,
AgNO, FIFTIRIIL AR &L, il & 7K Ah9 35 nm,
KARH 3.4 HREDEH . AR S & 90K,
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