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Preparation via Ligand Exchange Method and Characterization
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Abstract: The template electrode of Au-SHgaym modified by dithiol which with 8 carbon alkyl chain length
was self-assembled, and then little size nanoparticles of Au, Ag, Pd, Pt which protected by the weak
protective agent, tetraoctyl bromide (TOAB), were anchored on the electrode surface to obtain stable
nanoparticles modified electrode by ligand exchange method, due to the strong interaction between the
dithiol group on the electrode and nanoparticles (M-S) ,The electrode modified by dithiol would replace
weak protective agent (TOAB) which on nanoparticles surface. The electrochemical behavior in H,SO,4
solution and the morphology of nanoparticles on dithiol template electrode surface was characterized by
cyclic voltammetry(CV) and scanning tunneling microscopy (STM). Then we found that the coverage of
nanoparticles on the electrode surface could be controlled by adjusting soak time in nanoparticles collosol.
The approach is original, simple, and has certain universal.
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Fig.1 Schematic diagram for the preparation of TOAB protected noble metal nanoparticles modified on electrodes

2 AR5
2.1 EIRFHH B GORRL TR KR

AARRLT HORLAR X HAE AR T 4L — 2
SO, ROTIERAHI T 4148, R RN g oK ik

b —

T (10 559 LR 750 DR Sy 2 TR ASE [SEL 285007 170 A ‘B 5 46
B B S R KR T B RS P AT T 9T . SRR
RIL, & JRF] NaBH, BJEX 55084775 TOAB FaE
FIRRL T FITESFI RS B BR R R, AR
RV B NaBH, FIESEINmARR, Wkl 2 .

SmL (NaBH,)

100 nm—
10mL (NaBH,) 15mL(NaBH,)
40+ 40
8 304 8 30
5 15
=
8 20/ 8 20/
10 10
0 0-

2-.5 3.0 3.5 40 45 50 55 6.0 65 5 10 15 20 25 30 35
Particles diameter / nm Particles diameter / nm

0-
18 2.0 22 24 26 28 3.0
Particles diameter / nm

B2 NaBH, KIEX TOAB fRF*K] Au FKKT R KIS
Fig.2 Effect of NaBH, amount on the size distribution of AuNP in TOAB-stabilized system



52

536 &

DL AuNP [l % %0, B 2 # TEM EERR
S Ai iR, 24 NaBH, ((RE N 0.1 mol/L) I &
38 54 10 115 mL B, K67 133 RSN
2.5, 5.5 1 25 nm. 1Xs&KH NaBH, & HEDE,
FOR AN AR, )8 B FAE AR B A A% IR
FIEOLR “BREEAZ”  9KRFRIOR SN,
Oy B BT 5 T 24 NaBH,, A SR v A Rl i e 75
i, GURRLT “R%” 5 KR i RRRR T,
SEGRRLT R SF AR K B 2 A A Ags Pd.
Pt RGN KR TR 24 TR R 2 5 LR AuNP
eV
2.2 TREEASAR BRI 2 A B AL 23R AE

T B P 3 T ) AL AL PR P OV R AE ]
3 Fine BER A AL SEE IR 0t SO B S 1
IR FEARAE HoSOL ¥ R AL EAT . AT WL
ST B AE PR SR THD LA RS B BRI I 5L, 43 TIHE+0.0
~ +1.35 V f1+0.0 ~ -0.50 V FANHLALE 3T CV

03 06 08 12
Potential (vs SCE)V

.0 1.5

/1 pA

-0.21

-0.41

04 03 02 -0.1
Potential (vs SCE)/V

05 0.0

/1 pA

. WG HEAI+0.0 V IEFIH, BH—BE+H1V
AW T —AMNBONRBUMIE(E 3a), ZIERT A
F(-SH)RIAIE, 53R —5Y; fi+1.3 v i)
Hh 5 IR SRR I Au AR T
A, AR Au RIEPMEEES, FTLlg
FLIR AN 5 B, +1.1 V AR R e 4T 2k,
+1.3 VAR BORFR B R N, 1 B AR I 58 A 4
b, T Au IR Hk, AR
HIN . REELE AR B A, 7EFLBLRR X (Rl
A EHIL(E 3b). F4k, 1£+0.0 ~-0.50 V X [A]
B33, 76-0.35 VA2 A7 W52 3B I AR 0 JER i e 0e
(B 3c). BEEEHEEOE M, BREEAE H KR I o
PR, LA AR /N, T L R B AR A
RSB R M, BB U AR A . BRI ST A
B IS, FE+0.0 V~+1.35 V JEH A %A W23 1 K]
3a MBI A A A IE(E] 3d).

030 015  0.00

Potential (vs SCE)V

045

-20
0.0

03 06 09 12 15

Pofential (vs SCE)/ V

Bl 3 BREEFE FARR T KSR AL R T CV SRAE
(a. R EBIEEAAL; b BEEHREAE: o BB R d GEE)
Fig.3 CV of the oxidation and desorption of thiol on Au electrode

(a. The oxidation of thiol on electrode; b. After thiol be oxidized; c. The desorption of thiol on electrode; d. After thiol be desorpted)
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