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Figure S1. XRD pattern of synthesized ZnO-ZnS heterostructure.
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Figure S2. FESEM images of (a) ZnO nanorods and (b) ZnS nanowires. Corresponding EDS spectrum of

(c) ZnO nanorods and (d) ZnS nanowires.



Figure S3. (a, d) Low magnification TEM images of ZnO-ZnS heterostructure and (b, c, e, f)

corresponding HRTEM images from different areas.
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Figure S4. Low and high magnification TEM images of (a, b) ZnO nanorod and (c, d) ZnS nanowire
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Figure S5. XPS survey spectrum of ZnO-ZnS heterostructure.
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Figure S6.Complex impedance plane plots (Z" vs. Z') of ZnS nanowires fitted with: (a)

conventional equivalent circuit model and (b) bulk equivalent circuit model. The symbols and

solid lines represent the data points and fitted lines, respectively. Upper left inset in each figure

shows residuals between experimental and fitted data for the same sample.
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Figure S7.Complex impedance plane plots (Z" vs. Z') of ZnO nanorods fitted with: (a) conventional

equivalent circuit model and (b) bulk equivalent circuit model. The symbols and solid lines represent the

data points and fitted lines, respectively. Upper left inset in each figure shows residuals between

experimental and fitted data for the same sample.
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Figure S8. Complex impedance plane plots ((Z" vs. Z') for ZnO-ZnS heterostructure at various

temperatures (a) 303-403 K and (b) 423-523 K.

Fitting 303K 323K 353K 373K 403K 423K 523K
Parameters
Ri () 1.422x106 | 22951x10° | 1.1125%10° | 557150 241750 157630 1970
R (D) 5.679x105 | 2.4987x106 | 870130 625680 526760 429570 19086
R (£ 4.041x10° | 1.1651x10° | 797290 412150 169810 113400 5080
i (F) 2.983x101 | 2.109x1011 | 1.991x101 | 1.980x1071 | 1.993x101" | 2.038x101 | 851110
Cu(®) 5.517x1011 | 1.720x10711 | 1.380x1011 | 1.320x1071! | 1.280x10-1 | 1.400x1071 | 1.885x10!
G (F) 5.352¢10711 | 3.193x10710 | 1.852x10° | 1.084x10° | 1.003x10° | 1.196x10° | 2.605x10°
G (F) 155010710 | 1.338x1010 | 3.379x10-10 | 4.00x10-10 | 59121010 | 7.959x1010 | 4.472x1010
g 0.711 0.690 0.670 0.660 0.614 0.538 0.500
Chi-Squared (1) | 5 x5 3.9x10° 2.1%10% 2.2%10% 6.6x10° 1.2x10% 7.50%10°
Sum of Squares 0.012 0.009 0.005 0.005 0.015 0.028 0.017

Table S1. Electrical parameters acquired from fitting of the measured data to the best fitted

Equivalent circuit model at different temperatures.
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Figure S9. (a-c) Effect of frequency and temperature on AC conductivity of ZnO-ZnS heterostructure at

different temperatures.
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Figure S10. log-log plots of Z" and M"” vs. frequency at different temperatures (a) 303K (b) 373K (c)

423K (d) 523K for ZnO-ZnS heterostructure.
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Figure S11. (a) Dielectric constant (€") vs. temperature and (b) Tangent loss (Tand) vs. temperature at

selected frequencies for ZnO-ZnS heterostructure.

Material Dielectric Dielectric Loss (Tand) Ref
Constant (')

Zn0O-ZnS nanocomposites 0.75 0.09 [1]
Zn0,95Tm0‘05O 75 0.12 [2]
BaTiOs/P(VDF-HFP) composites (15 vol 21 0.2 [3]
% 4L)
BNT@Dopa/PVDF nanocomposites 12 0.16 [4]
Ag@TiO,/PTFE composites containing [5]
50% vol rutile Ag@TiO, 30 0.07
50% vol anatase Ag@TiO, 13 0.05
BiFeO3;/PMMA nanocomposite 5.5 0.03 [6]
CeO,/polystyrene nanocomposite 8.2 0.04 [7]
(PS/20 vol % 100 nm hydroxylated CeO,)
Grain oriented TiO, [8]
TiO,-mixed (3.99 nm) 25 0.38
TiO,-small (3.66 nm) 65 0.9
TiO,-large (4.07 nm) 30 1.5
Zn;_,Sm,O nanoparticles ~8 ~0.23 [9]
0.00<x<0.10
N-doped ZnO (4 wt% N) 3 <0.05 [10]
B-doped ZnO (4 wt% B) 1 <0.05
Pb doped ZnS 20-70 0.1-1.5 [11]
Cr doped ZnS 1.5-2 ~0.1 [12]
ZnO-ZnS heterostructure 57 0.04 This work

Table S2. Comparison of dielectric constant and dielectric loss of ZnO-ZnS heterostructure with
reported materials at IMHz
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