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WE . ARELRA RAAE BT, RAMTFARE RAHNEELASZHASH DO T wEASHRABE, F4,E83HT
Bk P AT/ (AA) B R R & B (331] (441 A 431} SRES M T wEke M ABE, FAHASS
HEHOERYHERRAEABRBERREHE X AR BFENEABR @R REEREZE0H, LRRTER T+
AR Z TR AN (CTAC) REMN —+ W @AM RBEH NG Yh, EREAN,AA LS EIRRT SIHHAHTHY
ok, CTAC R E A A B TR SGM KRB L oH, L7 AR ENT SIS EENRBANG TSR, HE 4
TEARA AE B Bk 36 5% 45 % 44 (surface-enhanced Raman spectroscopy, SERS) 5 AR 3R 64 & A AFF 50 38 % S #h

KER, 2R T AR B80T X 5RO BIRR L%

HE 5 ES 0641 MERAR S A

S| A AL, 2 e, AN, 1 DU A A 9K ABURE A A T V95 5 5t AT [ ] LR 2l (B2 ) ,2025,60(9) :1-9,23.

Facet control and quantitative analysis of trisoctahedral gold nanoparticles

KONG Li, LI Longwei, HAO Mengjiao
(Institute of Crystal Materials ( State Key Laboratory of Crystal Materials) , Shandong University, Jinan 250100, Shandong, China)

Abstract: Gold seeds were prepared using chloroauric acid as raw material, and the seed growth method was used to successfully
prepare trisoctahedralgold nanoparticles (TOH-Au NPs) with high-index crystal faces.Firstly, trisoctahedral gold nanoparticles with
high-index facets of {331}, {441}, and {431} were successfully fabricated through a seed-mediated growth method by precisely
controlling the molar ratio of Au®*/ascorbic acid ( AA) in the reaction system. The surface facets of the as-prepared nanoparticles
were systematically characterized using transmission electron microscopy ( TEM) combined with projection angle analysis and
deconvolution of cyclic voltammetry (CV) curves, which confirmed the successful formation of high-index facets. Furthermore, the
influence of cetyltrimethylammonium chloride ( CTAC) concentration on the formation of TOH-Au NPs was investigated. The
results demonstrated that the increase of AA content significantly promoted the formation of high-index crystal planes and the
increasing the CTAC concentration improved the monodispersity of the nanoparticles. This study provided a robust strategy for the
controllable synthesis of gold nanoparticles with specific high-index facets, laying a solid foundation for their potential applications in
catalysis, sensing, and surface-enhanced Raman spectroscopy ( SERS).

Key words: gold nanoparticle; seed growth method; high index facet; deconvolution analysis; cyclic voltammetry curve
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FU L GRRAT R FE A BT AL TR R, DT 2 B e A B A 2 v R, 2 B R i Ak /R
SHRIURE T R RSORE B 7 e R SR SO K SRR B AR KN T T AR R 2R AR R )
PRie TS B 3 iR 7 8 A S ATk ) )Y ST

PKITORL )45 5 E AL S A BT R (top-down ) A1« [ R fii 7 ( bottom-up ) P A1 Hids
TR AR A R U R U R s RIS LA K SR (LR T AZ BT R B R A AR R AR T2
BOR AHIZT B E AR A BRI A B iz 0, A AR K B TR A DL
PP AR A X B AT AE W LS = A R Rl SE Y AR Z e Bl P A Kk R R g AL
D0 ) B RO R AT 45 BT SRR T R B i R R B8 Tk 2 — o 7R F 2 S A P IR B 5,
FIFH G JE 550 (CANB AN ) DA S5 4 TR BT BRAA  TE kA2 1 — B oK S ol s Bl 5, X S i Fp g | A& 3R
TR 7% 1A 510 R 5353 30 D00 A0 A B0 R v 308 e A e 4 T S I 2% 2 (ANt B8 pHL BRI S I B B 55 ) | B e 3R B AT
R RS JE SR AR S5 48 i 9 K R

{5 F8 B T (high-index facets ) /248 7F 2 IR 5| hkl | vh 2 /045 — A 48550 T FL A8 5500 S w3 28 5 i
AT TSP RRAE T SR & v B AR R (A B R T SR AR ) | R e R RN
TR TS PR 25 T B Ay BHLABL ) A2 S g T P A LA R A S, ol v i 0 i %) 2 B 4 S LT A
RIZHL (IR F-HEP R G B BEAE ) AEAE R DIMIMROC ZR . SR, B T s A8 00 T AT 3% R 1 R TR
57 LR T ORI A5 5 2 S TR E A A A R R P S T G PRI AT 4 LA e AR AR
s I ) 4 A K S5 R AT TR R PR, IS Akt 3 g R A0k e 30 e ph RR g B Ak = M i . B 0, R U
VT 45 JaR N A O R L 36 T 777 2 6 B BB B 137 okt , 70 Ak S 7 H e B 0 5 0 3 R e 20 5 o, ol
FEEY U S5 A R AR (AN BE R IO A AN 2% ) BBAS 7= A (0 35 1Y) Jmy 3ol H i 37 3 s 00, XN I 5 $ - 1 SR T4
SRS U (surface-enhanced Raman spectroscopy, SERS) PERE , b SCHL T B = IOAL IR U2 BT X
SRR RS DL, 1R 5 E T T4 S AR KR Y & S 0 A SRR R 2232 BT 32 G,

UEAF SR, 1 16 550 1T 4 8 A A TR ) R F 45 0 30 4 AR 98 BOAS T 4 35 E . Bevilacqua %5 58 i K
B R AR S R £ T B R R ST RN B 4 BUAE 1A s Yoo 5 RAS TR /N RS I 4 4 K
¥E IR RGEMFSE T R SRS Y O 27 R P 5 Frickenstein 25 % #3155 T A2 W AH 251k B4 A 4 9 K BK | T
I N7 T N B ES GARORE T AR 2Z [ 9 8 A AROC R AR Jia S QT M b G T LA R 5 4 1
S AKIBORL  IF R AR 7 HAE SERS Al v iy i PR RE . SR, A1 X6 a0 8 £50 b T 46 8 40 K S0k 3 T 45
A (A4 5 T 7 T 8 5 e 5 % R R R - HE A AR ) ISR ATI AL TR A0 B B, P T I 8 K SR 1) A 1 3 12 |
PRI RN M R T, T 45 R 4 D A O, S K 2 T 45 M) TR A R R S 25 R T 8 K JIURL TR A
A SRR A A ) I FH P RE

BT FRBFSEE 5 AR SR IR ARk 4 BoA w0 i iy = F DU ARG oK Bk, Sl R SE
PP AR SRR, S T RN K AU 2R T 7 TR RS R 45, AU Ry A A A% S 4l 1 oy A 29 ol S Al

1 Zh#n

1.1 EEAF 5=
111 3K

TNk dk = LA B (CTAC, i 43500 99%) & 4 R (HAUCI,, [ &0 50 99.9%) | il Z 4k 4
(NaBH,, iTi 73 80N 99% ) RATIN IR (AA, Ti 5380 99% ) , Y B 1E 2548 A E k2R A 7] T A it
FIA 2t — 2 alifb EH
1.1.2 ZHBEAE

K k& 5832 ) H - 2 fU5% (JEOL JEM-2100F , Il fL e 200 KV ) XERE 8 35 FNGSOUL 25 4 14 7 2RAIE 5 )
FHEE AR =TT W36 BE T ( Varian Cary 50) #4722 M REIINR ; FL Ak 2= M BB AE SR A8 CHIG01E Hifb2e T AE
uhi B, A MNASTE SRR (25 1) CHRAMF T #AT, FrA B de LA i B 20p i Fe il i K (R IR 5
WRSFRRFR L S 3:1) %230 12 h, Bl 5 B4l /K ( Millipore Milli-Q sl 45, HIBHA 18.2 MQ-cm) L & ik,
JET 80 T AR,
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1.2 T MR £ g0 K B A il &
1.2.1 #&&#T

FEEWR(251) TR, F 10 mL MG HRINA 5 mL 75k = 3L {b 5% (CTAC,0.1 mol/L)
WA 125 pL 54 (HAuCL,, 10 mmol/L) &K , Fi 5 , 7EFRF 2L 9 18+, I in A 300 L i 5 i il
F KK &4k E (NaBH, , 10 mmol/L) iF i, 1R A VA WAk SERE 1P +E 2 min J5, H 8 EEE KB, T
28 C F#E 2 h, LIk NaBH, 5E &0, fJa WS m T B 4K (18.2 MQ-cm) # B 1 000 £,
#H
1.2.2 #& =+ w@mke s KA (TOH-Au NPs)

FIR T, 7E 10 mL MER R INA 5 mL 75 ke = R L8 (CTAC, 50 mmol/L) ¥l 250 pL
FA & (HAuCl, , 10 mmol/L) ¥V ; Bl S , 7ERFLL G J1 Bt £ R, 40 B A 50,150,400, 1 000 L Hi 3K ifi iR
(AA, 0.1 mol/L) ¥, ffi Au™/AA WEE/R LA 1/2.1/6 1716 1 1740, fJa, MR A WHmA
150 wLH B 0 A PP, FR2e it PES min AR MR G . FHRA WS ZE AR, T 28 THE
12 h, SE AR IR I A G 7

12 h J5 , % B LA 7 000 t/min &0 5 min, 732515 3] = DU R S 0ROk, B S 8 U0 0E ) B4y
BT AEAIK (18.2 MQ-em) 1, B & B0 VE I U, LA 25 B AR SO 0 S 2 40 AN =4, e f 4tk 5
(A AR KA 3 T s R ik v &

1.3 B

PR AL 2RI R S A5 A SR F AR E = AR IR R A B Ak 2= TARSS B, Hoh 1 224E i B i
W, Ag/ AgCl HLH (M AN KCL ) R NS R, BLAR N 3 mm [ B% Ak LM ( GCE) AE b TAE M, AT,
Btk AR R AR AR I e 2 1w, Bt S 40 ) R ALK (18.2 MQ - cm) Fll Z BEHE 5 15 1645 5 min, 505 & iR
Mgt T

W41 4% 11— DU T A 4 00 A U 38 558 850> (7 000 £/min, 5 min) AR TH 4328, I FH B 4 7K 37 6
UE BB, B2 150 pL, BUS pL R g R BURL /- B0 XS 00 Uk T AL B 0 3 ik ra il 261, =R T
AR T . BESS M 10 pL B 4340 0.2% 1Y Nafion YAAE R BE 2 , FHR S IR T,

H A2 L 0.5 mol/L 1 H,SO, ¥ A HL AR . DT , R A VAP0 56 38 A 1= 280K 30 min, DATDIICHE
RIS E T, TEFMAZE (CV) IHRTE-0.3 V & 1.5 V(vs. Ag/AgCl) 1Y L7 36 [l ] k4T, S 4 3% Ny
100 mV/s, 474 50 1

A SRR AT IR 3 WK, AR PR SE 6 nT d A Pk

2 HRHW

21 SUF(E€R) 5FREN (HAmER) AL BIxt 70 nm & TOH-Au NPs G EHEEE =

FEFN T AR B B A 9K BRI 2T, BT SCR 5 2 3R 48 T Rl 7 B X e P W TR S 0 5 i 2
% A K Bl 7 24 PR R A - DU TR 4 9K SR S B v i A AL B =2 R bERfoY . st b B K 3h )
SESH ARG IO FE A IR 85 LA B SR AL AR 3 TR B A1) A5 R 4 R SR 1Y) T AR K B P R
w2 o AR R SRR B Ak 2 L i T e P AR K AR R R L R T, AR SR AR
WHEALH (A TAE A E A RR) S50 )55 (A TAEF PR IMLER ) i L BT 5 T8 B0 32 i ) , DU AR B
i il = PO A G K IORE T S S L BB 45 5

TEAE KRR A TC ) 1k 7 b, G2 484 R (HAUCI, , 10 mmol/L) ) F &y 250 WL, i 1<t 34 15 HT 3R 1 iR
(AA,0.1 mol/L) B, f#f Au™/AA BYBER ELA il #E I AE 1/2 176 1/16 F1 1/40 4 DHEEE, 5858 -] I,
WSO RAFZE R (B 1) B, HAR Au™ /7 AA BEJR HUATAE 22 57, (LT A9 40 K JIURE 1) 46 25 1A M g i g 37
B IEAR 3, AR T 560 561 560 K 559 nm, {45 A, 4 RE L3I0 O BR Y B — I i
U H A6 TE (FWHM) B8 | 3K —REAE 78 70 0E 55 T FT il 28 1 4 40 oK 0k ELAT R A 19 B3 wioM: RN v 1) R ST
BI5pE



4 R R % M (B % R 55 60 &

n(Aw Yn(AA)=1/2
1ok (AW n(AA)=1/6

n(Au*)/n(AA)=1/16
n(AU)Yn(AA)=1/40

Absorbance

0 1 1 1 1 d
400 500 600 700 800 900 1 000
Wavelength/nm

Bl AR Au®™ /AA FEIR BERT I 4 1 1 DU TR 4 A K JORE IS 28 50— T B IBOG i
Fig.1 UV-Vis absorption spectra of TOH-Au NP obtained by using different Au®*/AA molar ratios

AT A B T WL AMOBE (HR-TEM ) FAESE R (K 2(a)—(d) ) 7R, 76 Au™ /AA BE/R L3R 172,
176 1716 F1 1/40 S ZAF T, 25 Uil 4 1 1 TR SR MR ) — + DU TR G 9 R 0K, 2R 8l 8 5 200
ASGAAIIORL A R I AT SE oA, A 9K R 1 P-4 R 2y (70+3) nm , X A5 R 22 (RSD) /T
5% , R BA RS RAT ¥ —12E . HR-TEM EHRIE W 1 9K AURL Y JLATRRAE , ARSI 1 A
Wi, EoRAS AR D, (AR TR A2 A R A A A TEM (181 2 (e)—(1) ) BRUE P 3R 3L R 479
OIS R B B B R A R BURAE LR, X 5 2R Ah -] W O3t 4¢3 1) 28 2 1 5 (FWHM ) F#1E
FH—B, 2RSS T B i) A 1 - D T A 4 A R OB LAY 00 5 A8 B0 BICRe 1

n(AW)n(AA)=1/2 n(Auw)/n(AA)=1/6 n(Aw)n(AA)=1/16 n(AU)n(AA)=1/40
o ) ©

B

B2 A Au™/AA BEIR HCRY = 4 DU TR 5 24K UKL ( TOH-Au NP) SIRATE S L BE 1A (a—d) |
B BT (e—h) LUK BE ST HLBER (i—1)
Fig.2 Low magnification transmission electron microscopy (TEM) images(a—d)and their corresponding high magnification
TEM images (e—h) and high-resolution TEM images (i-1) of TOH-Au NP obtained with different Au®*/AA molar ratios
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T DA — o A DA RS T2 B R U 2 v A A A R A TLART R TR A 2N KA R ek
HAEEMBTEOE ., AERER, (110) J7 [ SEAT VLGS, AT LIS M 0 BE 0 2 T30 58 4 A HRAE b i
P 3 JE7R T (110) b ) WSS A — - DU T A G 0K BORL G LA AR I HEh o, B Ay 23 SRR AN [R] & T £ 52
ZIAI BRI A, 2R T3 U2 S B 3l i 2R S8 7 A i 88 T A B A (o, B AT y) | T LUK BB E — 1
VU TR e TR 12 O T T A AT AR SORE (110) 5 Il LSRN, AN [R] i T HE 8 o 1o ) B A
FEMETRAMIC SR 1 b, i, XET {331} i, o B Ay MAERY B RE M 5108 129.5°, 102° A1 153.5°,

1 W(110) J5 1) AN [RI5CRE A BT L FY it T8 45
Table 1 Surface facet with different projection angles
along the {110) direction

Fn R4 | Akl | a/(°) B/(°) ¥/ (%)

\ 1331} 129.5 102.0 153.5

(441} 124.0 108.0 160.0

B3 HE(110) 7 T 2 b DUV 4K I0RE 1 L o A5 0 1431 411 98.0 1571

Fig.3 Geometric model of a single TOH-Au NP viewed
along the {110) direction

M3 R o HEE S T W (HR-TEM) (181 2 (e) —(h) ) &58 JUAT R 20 # , AS SORS fy U 4 A ] Au™ /
AA BEIR WA R 9K SR A i TS £ LA Au™ /AA BEJREE A 172 IR (L 2Ce) ), 0 H A £ 15 40 531
a(127°, 131°) . B(109° ,102°, 101°, 102°) 1 y( 158°, 152°) ., nJ LLA MR AEGE A RE S {331} Fhif Ay
PSS A B AE A — B0, IXR, Y Au™ /AA BEIRECN 172 B, R ER A TE R {331}, [RIBE, XF b i il
WA Hh 3 Flt TOH-Au NPs 4T T 2R G5 H0 45 A6 FAE A AR BE 40 M7, 4 BEJR LR 34 1/6 B, T 8 B0 A8
{4411} MEEIR LIRSy 1/16 I, SIS BN R4 R | 441 | 5 S — 201G INIE J5E5R) W B2 2 BE /R LG 1740 I, Sh T
FEECHAL R 1431}, 3X— ZR B EHE T 06 48 7 1 D R0 R X T B R I B R R B S PR I R
(AA) M BE R3E N B A 2 TEA ] 9 1 O v 8 5 A 1T . 3 — P52 FT E 5 v VR B 3 D30 2% 1 T % 1 )i
T EBEREAA OC, IR G 9K R ) R s i 44t T B2 S,

HR A SCHRARAE | 1100377 (fee) A 2R 10 w80 48 550t 1o ] LA 3 2 PRS00 A i 00 2R e AL & AT o0 e . LR T
LY ETEEOK R h=k=1 0, | hkl} ST AT 3R« ( Rkl = 1(111) + (k=1) (110) + (h=k) (100) %),
EET X —HIBHESE SRR Au®™/AA JEE IR B A5 T Thl8 1 —1 I0 TE 4K 4 290 OK 0K 1 5t T80 45 A8 R A T T 43 B
(2), Y Au™/AA BE/RIC N 1/2 W, FrAS 2060 { 331 | &b 1 Al 40 Ry (111) +2(110) 3 Y EEIR L K 1/6 Fil
1/1615}, {441} fHTAT AT R (111) +3(110) 5 10 4B /R FL 28 1/40 B, {431} Sl o (111) +2(110) +
(100) ,

R2ORIE A/ AA IR I o DU T A4 24 K SO IO 14 ¥ T 1 50RO L 14 o T 53
Table 2 Surface facet and the corresponding facet decomposition of TOH-Au NP prepared by different Au**/AA molar ratios

n( A" ) /n( AA) o T8 5K { bkl | I B A T
1/2 (331} (111)+2(110)
1/6 {441 (111)+3(110)
1/16 {441} (111)+3(110)
1/40 {431} (111)+2(110) +( 100)

HE—2 04 = 4 P02 O 7 OB (HR-TEM) R AE 7R (B 2(i)—(1) ), 78 - PO i A 4 40 K 50k iy
s s LGP T 3 A O 28] 0 D00 1 A ks 2 0, 3 R 0, 3 6 2 0 19 BT BE 43 301 5 4 B THO> 57 T 5 4
(100) . (110) AT(111) S A BRI EE0.204 nm 0.144 nm A1 0.236 nm & W), #—EEsL T E e 5
THT Y B ) 4

FLAT R RS SR8 1) 4 A KA B VAR T R v 1) P A 2 SR A T Ry R 300 Sl 2 1 ot TR RS 12 | LA B
R (CV) e b I RIE S RT AR S R T < T8 80 (55, B 9K S50 1 A% RE e R AR PR 41t T dE %2
WG, BT AT R W EE A 0.5 mol/L BV TR 1A & | 38 128 F3345 RGP AR 22 10 0k =+ DU T 44 4 44 K ot
7 A 2 T it T 2L BCE AT S E RD E B A0, ARAE SCHRIRGE T, 4 9K OB Y riE Ak ST i o i S HL R R 1
PR TETE TR DG (111) S AR B A g B ZE 24 1.39 V; (110) fHTEWIAE 1.19 V A1 1.30 V b5 B 4k
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U4 5 17 ( 100) b T P RRIE A AR 3 B T2 117 V fT 1.22 V.,

WE 4 7R 4 Fl Au™/ AA BEIR FEAPE I 48 10 1 DU 1 R 4 99 R JOR 2 R B 3 M RRfEE Mk, Y
AU/ AA FEIREE R 172 W) AR 514 T 1.193 V 1.270 V H1 1.379 V; 4 EE/R Iy 1/6 B, E AL A T
1.190 V. 1.270 V Fil 1.381 V; 4EE/R IR 1/16 B ARG T 1.196 V . 1.264 V F11.383 V; 24 EE/R LA 1/40
B, S ARG D) HE BRAE 1.188 V (1.262 V i1 1.380 V, ailad Xf He bk ShIRIRRAF AL, o] A B, 24 Au™/AA JEER
b2 1740 B, 3% (100) Shifi RS2~ B A g 30 T 42 78

1.6

n(AU*)/n(AA)=1/2 n(Aw)n(AA)=1/6
1.4+ n(AU*)n(AA)=1/16 n(AU)n(AA)=1/40
1.2

—_ ]

1.0

0.8

0.6

Current/(A-g™")

0.4

0.2

1 1 1 1

1.0 1.1 1.2 1.3 1.4 1.5 1.6
Potential/V (vs Ag/AgCl)

K4 R Ao’/ AA BER HOR DU T A4 G K JBURLAE 0.5 mol/L B BRI HH R R 22 il £&
Fig.4 CVs of TOH-Au NP prepared by different Au’*/AA molar ratio measured in 0.5 mol/L H,SO, medium
XKL AT E ST (5 (a)—(d) ) ISR IEIR, AR IF Au™/AA BEJR LEZAF R il & 00—+
V0 T S <5 A K SO B 14 W 25 ) T 2 22

127 original curve (100) and/or Kink/step a1 1.or | original curve (100) and/or kink/step (111)
baseline (110) e fit baseline ay fit
1' -
0 0.8
T, 08 T
< < 06
= =
§ 0.6 5
E 5 04
O 0.4 O
02 0.2
0 I 1 1 1 0 1 1 1
1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.0 1.1 1.2 1.3 1.4 1.5 1.6
Potential/V (vs. Ag/AgCl) Potential/V (vs. Ag/AgCl)
(a) n(AW)Yn(AA)=1/2 (b) n(Au*)/n(AA)=1/6
1.6 6
[ original curve (100) and/or kink/step (111) L6 | original cury (100) and/or kink/step (111)
14+ baseline aawy e fit 14| baseline a1y e fit
1.2+ 12 F
~ 10} B
5 <
< L =
\b: 0.8 é 0.8
§ 0.61- S 06
O
041 0.4
0.2} 0.2
0 I 1 1 | 0 1 1 1 1
1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.0 1.1 1.2 1.3 1.4 1.5 1.6
Potential/V (vs. Ag/AgCl) Potential/V (vs. Ag/AgCl)
(c) n(Au*)n(AA)=1/16 (d) n(Au™)/n(AA)=1/40

F5 R Au™/AA BEJRHR — A DU A4 28K BURLAE 0.5 mol/L BRFRVA R ¥ £ A B B il 2k
Fig.5 Deconvolution analysis curveof TOH-Au NP prepared by different Au**/AA molar ratio measured
in 0.5 mol/L H,SO, medium
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ELUAR VB D3R 3 BB A A R B, 2 Au™ /AA JEEIR U 172,176 Fl 1/16 B, & 1H 43 ff 45 SR AN &
(100) EhTf , AR , FHF =6 B0 U A4 4 AN R ABURE 3R THIA7AE =0 2 B 1) 55 B 0 % L 285 A5 il P 5 1, ok
T RRAE ] BER L 260 (100) ShiA A FLALFAT R L 24 AT /AA BESREE N 1/2 BF, (110) FI(111) &
I 5 TOH-Au NPs 1 (9 K354, P (110) fhifi S 62.7% , (111) fbiid i 33.8% , FUAEEIT T 2, 3% 5 fh i 40
R {331 AT LA A (111) +2(110) AH—%, 24 Au® /AA BEJREL N 1/6 Fil 1/16 B, (110) FI(111) &1
FEMES3EE T 3, 5 T A rh G {441 nT LGk (111) +3(110) AH—3, [EREENE, Y Au’/AA
IR 1740 B & T3 46 BB A Rt (100) SR AETE B F AR {431} b TEEAT SR 19 (100)
B & W/ F4E & &, HOARRT B35 3 22.2%, H (100) . (111) F#1(110) &1 & 2 510 2 22.2% . 50.2% Fi
27.6% , LABHEE T 1:2:1, 5 fh TR A0 P A0 {431} 0T L3R (111) +2(110) +(100) M —3, X £, £H
UM 25 5 3T S IR A KBS i BUPIAH — 2L,

3 BBBUMIE &S

Table 3 Percentage of each surface facet after deconvolution analysis

n(Au™)/n(AA) (100) gk/F1 4 B/ H125/ % (110)/% (111)/%
1/2 3.5 62.7 33.8
1/6 4.0 713 24.7
1/16 3.6 71.2 25.2
1/40 2.2 50.2 27.6

22 FEEFI(CTAC BIRE) ,Xf 70 nm B9 TOH-Au NPs 2K Bk 2 55 B iE4=

TERDFA R, oS ledt = W LG (CTAC) AR M RE R . FEARRESE b, B2 Au” 5HiIR
MLER (AA) IIEEIR UM 172, RGEWTSE T AIH CTAC ¥ EE(0.01 mol/L .0.03 mol/L ,0.05 mol/L ,0.07 mol/L #l
0.09 mol/L) X G AK Uk A RV E T o 2840 —7T WSO B 25 R (18] 6) KW, BiE CTAC ¥R (1) 748
Ak, G K AT ) 45 1 AR AIR W S0 1 1 BRTE D% 4 558,560,561 ,561 1 559 nm 4k, {EA37E B A, X 2
W WSO A7 B AL W — 35 HL PR ST A | R A0 RS T BT il 5 1) 4 A K ORI A A i 1 RS 3 50 1k

1.2

——0.01 mol/L
—— 0.03 mol/L
~———0.05 mol/L
——0.07 mol/L
0.09 mol/L

1.0F

0.8

0.6

Absorbance

0.4

021

QtOO 500 600 700 800 900 1000
Wavelength/nm

6 ASTAIHY CTAC e B S00G — DU 1 2 40K TSURL 9 5 51— T WL GTOR
Fig.6 UV-Vis absorption spectra of TOH-Au NP obtained by different concentration of CTAC

M 3 PEE S AR (HR-TEM) RAE ST 3, TEAN W) CTAC Y2 2505 T Xl e By il 4 7 2 ROS) 2
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Fig.7 Low magnification TEM images (a—e) and their corresponding high magnification TEM images (f-j) and
high-resolution TEM images (k-o) of TOH-Au NP obtained with different concentration of CTAC
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