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Table. S1.

Ir;«yRu,V,0, XRD XRD Calculated Error (%)
20 (degree) d(110) (A) d(110) (A)
Irg.06Ru0.41V0.530; 27.68 3.223 3.200 0.715
Irg.10Ru)36V0.540: 27.78 3.211 3.201 0.333
Iry.12Ru(34V 540, 27.76 3.214 3.202 0.366
Iry.14Ru4.74V.120; 28.18 3.167 3.182 0.493
Irg23Ru(34V.430; 27.78 3.211 3.197 0.446
Iry39Ru(37V.240; 28.00 3.187 3.190 0.113
Irg.40Ru(.44V.160: 28.10 3.175 3.187 0.353

*d(110) for IrO, : 3.186 A, d(110) for RuO, : 3.176 A, d(110) for VO, : 3.220 A
2 2 2

* Copper X-ray Wavelength : 1.5418 pm

Table. S1. The d-spacing values for the crystallographic planes of (110) of various compositions

of Irj.x.yRu,V,0, ternary mixed metal oxide nanowires from XRD measurements and estimated

ones with reference data from JCPDS.



Fig. S1

Fig. S1 SEM images of as-grown iridium-ruthenium-vanadium ternary mixed metal oxide
nanowires on a Si(001) substrate by a vapour transport process. (a) and (b) Irg osRug 41V .5302, (c)

and (d) Irg 10Rug 36V .5405.
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Fig. S2. XRD patterns of Ir;..,Ru,V,0, ternary mixed metal oxide nanowires at a variety of

compositions.



Fig. S3.
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Element v | LineType | kFactor | kFactortype | AbsorptionCorrection | Wt% | Wt%Sigma | Atomic% |

0 K series 1455 Theoretical 1.00 12.00 033 4045
v K series 1135 Theoretical 1.00 3030 051 32.08
Ru K series 10713 Theoretical 100 4456 0.83 23.78
Ir L series 2.690 Theoretical 1.00 1313 0.50 3.68
Total 100.00 100.00

Fig. S3. (a) The low magnification TEM images and (b) the lattice resolved HRTEM image of a

single IrgosRug41 Vo530, ternary mixed metal oxide nanowire. (¢) EDS-elemental mapping

analysis for Ir(L), Ru(K) and V(K) atoms and (d) EDS spectrum of a single IryosRug 41 V.5302

ternary mixed metal oxide nanowire.
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Element v | LineType | kFactor | kFactortype | AbsorptionCorrection | Wt% | Wt%Sigma | Atomic% |

o] K series 1455 Theoretical 1.00 34.87 1.90 74.60
v K series 1135 Theoretical 100 20.59 119 13.83
Ru K series 10.713 Theoretical 1.00 22,65 307 167
Ir L series 2690 Theoretical 100 21.89 232 3.90
Total 100.00 100.00

Fig. S4. (a) The low magnification TEM images and (b) the lattice resolved HRTEM image of a

single Irg10Rug36V0540, ternary mixed metal oxide nanowire. (¢) EDS-elemental mapping

analysis for Ir(L), Ru(K) and V(K) atoms and (d) EDS spectrum of a single Iry10R0¢36V.5402

ternary mixed metal oxide nanowire.
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Element v | LineType | kFactor | kFactortype | AbsorptionCorrection | Wt% | Wt%Sigma | Atomic% |

(o] K series 1440 Theoretical 1.00 1534 301 55.34
v K series 1152 Theoretical 1.00 469 119 531
Ru K series 11353 Theoretical 1.00 56.71 6.16 3238
Ir L series 2717 Theoretical 1.00 23.25 458 6.98

100.00 100.00

Fig. SS. (a) The low magnification TEM images and (b) the lattice resolved HRTEM image of a
single Irg14Rup74V(120;, ternary mixed metal oxide nanowire. (c) EDS-elemental mapping

analysis for Ir(L), Ru(K) and V(K) atoms and (d) EDS spectrum of a single Iry14Ru74V.1.0,

ternary mixed metal oxide nanowire.



Fig. Se.
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Element v | LineType | kFactor | kFactortype | AbsorptionCorrection | Wt% | Wt%Sigma | Atomic% |

(o} K series 1455 Theoretical 1.00 13.34 1.05 48.54
v K series 1135 Theoretical 1.00 20.51 111 2345
Ru K series 10.713 Theoretical 1.00 29.18 270 16.81
Ir L series 2.690 Theoretical 1.00 36.97 205 11.20

100.00 100.00

Fig. S6. (a) The low magnification TEM images and (b) the lattice resolved HRTEM image of a
single Irg,3Ru034V0430, ternary mixed metal oxide nanowire. (c) EDS-elemental mapping

analysis for Ir(L), Ru(K) and V(K) atoms and (d) EDS spectrum of a single Iry,3Ru034V 430,

ternary mixed metal oxide nanowire.
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1 nm e
i Zone Axis [112]

vkal @[S Rukal 5] [ Hetron.. E

Element v | LineType | kFactor | kFactortype | Absorption Correction | Wit% | Wt%Sigma | Atomic %

o K series 1440 Theoretical 1.00 9.58 034 45.55
v K series 1152 Theoretical 100 914 0.27 13.65
Ru K series 11.353 Theoretical 1.00 2413 115 18.17
Ir L series 2777 Theoretical 1.00 5715 1.00 22,62
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Fig. S7. (a) The low magnification TEM images and (b) the lattice resolved HRTEM image of a
single Irg39Ru037V0240, ternary mixed metal oxide nanowire. (c) EDS-elemental mapping

analysis for Ir(L), Ru(K) and V(K) atoms and (d) EDS spectrum of a single Iry39Ru037V 2405

ternary mixed metal oxide nanowire.
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Element ¥ | LineType | kFactor | kFactortype | AbsorptionCorrection | Wt% | Wit%Sigma | Atomic%

o K series 1455 Theoretical 1.00 1.99 0.22 1435
v K series 1135 Theoretical 1.00 6.19 031 1403
Ru K series 10.713 Theoretical 1.00 3043 1.66 3475
Ir L series 2,690 Theoretical 1.00 61.39 155 36.87

100.00 100.00

Fig. S8. (a) The low magnification TEM images and (b) the lattice resolved HRTEM image of a
single Irg40Ru(44V(160, ternary mixed metal oxide nanowire. (c) EDS-elemental mapping

analysis for Ir(L), Ru(K) and V(K) atoms and (d) EDS spectrum of a single Irg40Ru9.44V0.1602

ternary mixed metal oxide nanowire.



Fig. S9.

(a)

Ir4f_ (65.1) Iraf  (62.2)

Counts

72 70 68 66 64 62 60 58 56
Binding Energy (eV)

(b)

(285.4) Ru3d_, (281.3)

Counts

200 288 286 284 282 280 278 276
Binding Energy (eV)

(c)

{533.8)

O1s (530.2)

V2p, _ (517.6)

Counts

540 535 530 525 520 515 510
Binding Energy (eV)

Fig. S9. X-ray Photoelectron Spectroscopy (XPS) data of IrgosRug4; Vo530, mixed metal oxide
nanowires for (a) Ir 4f, (b) Ru 3d, and (c) V 2p.
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Fig. S10. X-ray Photoelectron Spectroscopy (XPS) data of Iry ;0Rug 36V 540, mixed metal oxide
nanowires for (a) Ir 4f, (b) Ru 3d, and (c) V 2p.
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Fig. S11. X-ray Photoelectron Spectroscopy (XPS) data of Iry 14Rug 74V 120, mixed metal oxide
nanowires for (a) Ir 4f, (b) Ru 3d, and (c) V 2p.



Fig. S12.

(a)

Ir4f,  (62.0)
Ir4f,_ (65.0)

Counts

72 70 68 66 64 62 60 58 56
Binding Energy (eV)

(b)

Ru3d_, (281.1)

{285.3)

Counts

290 288 286 284 282 280 278 276
Binding Energy (eV)

(c)

O1s (530.0)

(533.3)

v2p, , (517.3)

Counts

540 535 530 525 520 515 510
Binding Energy (eV)

Fig. S12. X-ray Photoelectron Spectroscopy (XPS) data of Iry3Rug 34V 430, mixed metal oxide
nanowires for (a) Ir 4f, (b) Ru 3d, and (c) V 2p.
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Fig. S13. X-ray Photoelectron Spectroscopy (XPS) data of Iry39Ru¢ 37V 240, mixed metal oxide
nanowires for (a) Ir 4f, (b) Ru 3d, and (¢) V 2p.



