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Fig. S1 TEM-EDS analysis of (a) Au-CdS, (b) Au-CdixZnxS_a, (c) Au-CdixZnxS b,

and (d) Au-CdixZnsS _c.
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Fig. S3 TEM image of Au-Cd1.xZnxS NCs prepared at 270°C for 1 hr.
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Fig. S4 (ahv)? vs. hv plots for Au-CdS and Au-CdixZnxS NCs for determination of
apparent bandgap.
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Fig. S5 Steady-state PL spectra for Au-CdS and Au-Cd1xZnxS NCs.
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Fig. S6 XPS spectra of Au 4d for pure Au and Au- Cd1-xZnxS_c.



Table S1

Calculation results

of the mole fraction of ZnS for Au-CdS and

Au-Cd;xZnxS NCs based on the TEM-EDS examinations.

Mole fraction of

Zn/Cd in precursor

Atomic ratio of
Zn/Cd il'l Cdl-xanS

shell from

solution
TEM-EDS analysis
Au-CdS 0 0
1.0 0.13

Au-CdixZnxS_a

(Zn:Cd =0.5:0.5)

(Zn:Cd=0.11:0.89)

Au—C dl -xan S_b

4.9

(Zn:Cd = 0.83:0.17)

0.48

(Zn:Cd = 0.33:0.67)

Au-Cd 1 -XZnXS_C

9.0

(Zn:Cd =0.9:0.1)

0.59

(Zn:Cd =0.37:0.63)

Table S2 Comparison of SPR Amax between experimental and theoretical results.

Experimental SPR Amax | Theoretical SPR Amax
Au-CdS 612 nm 609 nm
Au-CdixZnxS _a 600 nm 598 nm
Au-CdixZnsS_b 586 nm 588 nm
Au-CdixZnxS_c 580 nm 582 nm




Table S3 Estimated Eg value of the shell for Au-CdS and Au-CdixZnxS from
absorption spectra and optical bowing function.

. Estimate Eg of
Estimate Eg of
CdixZnxS shell _
from constituent
from UV-vis spectra )
calculation
Au-CdS 2.52eV 2.50 eV
Au-CdixZnxS a 2.65eV 2.57eV
Au-CdixZnxS b 2.71 eV 2.76 eV
Au-CdixZnxS ¢ 2.79 eV 2.80 eV

AEG(Cdy_xZn,S) = E4(CdS)(1 — x) + E;(ZnS)x — bx(1 — x). Ez(CdS) = 2.5 eV,
E,(ZnS) =3.7eV;b= 0.6;%?x =0, 0.11, 0.31 and 0.37 for Au-CdS, Au-Cd1.xZnyS_a,
Au-Cdi1xZnxS b, Au-Cdi1xZnkS_c and Au-CdixZnyS_d.



Table S4 Calculations of Eg, of the shell and AG for Au-CdS and Au-Cd1-xZnxS NCs.

entry Ecb (V vs NHE) | Ew (V vs NHE) AG (V)
Au-CdS -1.05 +1.47 -1.55
Au-Cd1xZnxS-a -1.10 +1.55 -1.60
Au-Cd1.xZnxS-b -1.12 +1.59 -1.62
Au-Cd1-xZn«S-c -1.15 +1.64 -1.65

The Ec of CdxZn,S; nanocrystals can be calculated by using following formulas:? 3

1
Eep = E¢ —X +-E,

1
X ={X% x X, x XZ}oty+a)

1
Xea = E(Acd + ch)

1
X = E(AZn + IZn)

1
Xs =3 (As +15)

Here, A is the electron affinity (As = 200 kJ/mol, Acd = ~0 kd/mol, Az, = ~0 kdJ/mol), |
is the ionization energy (lcq = 866 kJ/mol, Izn = 904 kJ/mol, Is = 1000 kJ/mol), E¢=
4.5 eV, Eq is the bandgap determined from (ahv)? vs. hv plots in Fig S3.
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