#6659 I % W \Vol.66 No.9
201549 H CIESC Journal September 2015

FEEEEEcsEEsceccEesy

iy

! n

e FREE - R EE M FINEHE SIS Au K

B2k wuyt wpft Puel, FEE
CEITRNA TR TS A TR R, BEREL TS A E R TR, && EI 361005;
ZIE VRIS S A, B I 361005; S IRMITTE SRS S5 GRS, FREE SR 362000)

O {EEERRERE-+ e = LR (CTAB) MIthFAER FRIFTUA AR (AA) EFRAER (HAUCI,)
Hil#% Au gk2k, KA SEM. TEM. HRTEM J SAED T BtAt Au Pk AT RAE, 45 REBWF=YNTH 7 L 45
K Au PIRER, PPORRTE S SR S ALRESE N, B 2 MAHMRE. BRI, B A-HAUCI, AR ELAE FIXS
TGS A O R O E B, 4 Au(TIT) vy W B B AR 3 T HE A JFUNAR/NT Au(0), 76 AA IS 45K
LR A S FE PR B T AR AR o B AA-HAUCL, 7R FH I [ K 23 3 BOR AR T AR i Au(O)a T-Fase , ASFITiE
—IERKY Au GRS TEAR-FRIEE MR P EVE 3 300 SO 2 i Au 0K ER K4 B

XIBIR: AugiKek: HEOREERE: FIEE M)

DOI: 10.11949/j.issn.0438-1157.20150925

hES2S: TQ 420.6; TQ 426.6 XHERERE: A NEHS: 0438—1157 (2015) 09—3661—08

Preparation of Au nanowires based on synergistic action of
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Abstract: Au nanowires (AuNWSs) were obtained by the reduction of HAuCI, with ascorbic acid (AA) under the
synergistic action between microorganism (Pichia pastoris cells, PPCs) and hexadecyltrimethylammonium
bromides (CTAB). SEM, TEM, HRTEM and SEAD were used to characterize the shape and structure feature of
the Au nanoproducts. The results showed the AUNWSs were hierarchically branched polycrystal and the interfaces
of the branched positions were continuous in lattice. The interaction process between the microorganism and
CTAB was researched and it was found that Au(0) could be formed on the PPCs surface, which acted as the seeds
for the formation of AuNWs after AA addtion. Without the interaction process between the microorganism and
CTAB, the Au nanoparticles instead of nanowires were acquired. Too long time adsorption between PPCs and
HAUCI, led to stable Au(0) on the microorganism surface, which was also unfavorable for the subsequent growth
of AUNWSs. The synergistic action between microorganism and CTAB resulted in the formation of AUNWSs with
hierarchically branched polycrystalline structure.
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Fig.l1 SEM image (a), TEM image (b), HRTEM image

(c) and SAED image (d) of Au nanowires
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Fig.2 TEM images [(a)~(d)] and its corresponding HRTEM images [(e)~(h)] and Fourier
transform images [(i)~ ()] of different positions on Au nanowire
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Fig.3 (a), (d) TEM image of Au nanowires with different
branched structure feature, (b), (c) HRTEM images of Au
nanowire in (a), (¢) HRTEM images of Au nanowire in (d),
(f) Fourier transform image of Au nanowire in (d)
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Kl4 HAuCl, 5 PPCs £ 15 min, 30 min, 60 min Ji5
Au 1] XPS i
Fig.4 XPS spectra of Au adsorbed by PPCs with 15 min (a),
30 min (b), 60 min (c)
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Fig.5 SEM images of Au nanowires with HAuClI, interacting with PPCs for different time
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mmol « L™ J&, 5/ A CTAB (5.0mmol * L™ I AA (0.1 mol * L™ KRNFHI) Au 4KLk SEM &
Fig.6 SEM images of Au nanowires by using separated PPCs with 10 ml H,O (a), 10 ml HAUCI, (0.12 mmol « L™ (b) and 10 ml
HAUCI, (0.23 mmol « L™) (c) under the presence of CTAB (5.0 mmol « L™) and AA (0.1 mol = L™)
(The separated PPCs was obtained by centrifugalization from the solution after a 15min-interacting with HAuCly)
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7 AA NI G 7S [F B[R] A 22 1R 28 40- 1) LI 1
Fig.7 UV-Vis spectra of reaction solution after AA addition at
different time

BEAFIA] ) Ostwald FHAK, KBURIAZ K, /NERLAZ /)N,

X Au gk BURIZE CTAB [EERAIE R, T4
HIZEPEHES, BT R BRREE BT 8 (o) o

CTAB Wt £ Au 9Kk (1) = g dm Tl b, {3 Au 44
Kok K S — e R K, TR RE R Au(0)
FPEAELERART, Au 9PKEAE CTAB HASAR HI1E
FI R AR P I 2 [ B 52 21 T SR [ HE AR IR ) 19 23 ) 2
A AL A (e RN SR (S I e N S il ERR

R 8 () BURIIHA 4 SCH Au ke
3 &% i

AR B AR RE-CTAB (1 EIE SR AA
5% Au 4Kk, FEiEid SEM. TEM. HRTEM
J SAED Z5F-BO BTk Fe it AT RAE, KI=HN
WA Au 99K, 9RERTE 4> AR 22
LR, BAZSEHIRHE. B HAUCI,
RV VAR T PR AH LA S R R B, 8 R T PR R 3 S
Au(IIN)AE R Au gKRIRL, XPS 45 FHESE T —#H 4
1A I A EAE B (15 min) JEEAARE RIS Au(0)
MIE . RIEWHAE AuQ)MIFEAZ S B a5 —
SEWE Y HAUCI, #1 CTAB, fIA AA 54 Au 4K
LRIAE R, IR L AR 7E AR R Au(0)TEfS
S Au K2R 1 AR O FR TR B R T SRR A
HAUCI, FITE& 4 (8] FR1 A LA F B )% T 5 2R 40 oK 2%
A O PR 2R OC B, 0 SRS A A A R
YER, B A AR GOR 2R3 — D A K I P A AE
ISR KB MYKTR . 78 HAUCH, WKRE— 2 1)
TEOL, K1 FH B ) 5 B0 AR 1 2E 51 Au(0)
BTRE, ARTE—PRAEK. AR Au0)

(¢) 30 min

(d) 180 min

8  AA MG [F I [ HURE ) TEM RALE
Fig.8 TEM images of Au nanostructures synthesized through reduction of AA for different time
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