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Table S1. Growth conditions for AuNRs synthesis using P16-8-16

P16-8-16 AgNO3    HAuCl4 HCl     AA Seed Figure number

(mM)  (mM)    (mM)    (mM) (mM)  (mL)

12 0.15 0.25 10  0.32   0.1 3a, 4a (green line)

12 0.15 0.25 10  0.32   0.16 4a (magenta line)

12 0.3 0.25 6  0.32   0.1 3b, 4a (navy line)

12 0.3 0.25 10  0.32   0.1 3c, 4a (blue line)

12 0.5 0.25 10  0.32   0.1 3d, 4a (black line)

12 0.5 0.25 10  0.64   0.1 4a (red line)



Figure S1. Digital images showing the preparation process of AuNRs: (a) fresh P16-

8-16 aqueous solution; (b) growth solution after the addition of AgNO3 and HAuCl4; 

(c) growth solution after pre-reduction, and (d) the obtained AuNRs solution.



Figure S2 TEM image (a) and UV-vis spectrum (b) of the obtained spherical 

nanoparticles in the absence ofsilver ions. Reaction condition: [P16-8-16] = 12 mM, 

[HAuCl4] = 0.25 mM, [ascorbic acid] = 0.32 mM, [HCl] = 10 mM, and the volume of 

seed is 0.1mL.



Figure S3 TEM image (a) and UV-vis spectrum (b) of the obtained spherical 

nanoparticles in the absence of P16-8-16. Reaction condition: [AgNO3] = 0.3mM, 

[HAuCl4] = 0.25 mM, [ascorbic acid] = 0.32 mM, [HCl] = 10 mM, and the volume of 

seed is 0.04mL.
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Figure S4 HRTEM image (a) and SAED pattern (b) of the obtained gold quadrupeds 

in the presence of P16-8-16. Reaction condition: [P16-8-16] = 24 mM, [AgNO3] = 

0.3mM, [HAuCl4] = 0.25 mM, [ascorbic acid] = 0.32 mM, [HCl] = 10 mM, and the 

volume of seed is 0.04mL.



Figure S5 The original NMR spectra of the Gemini surfactant before (a) and after (b) 

reacting with Au3+.  CDCl3is used as the solvent.


