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Fig. S1 (a-b) TEM and SEM images of the monodispersed AuNPs,¢3;@PEG building blocks. (c)

The size distribution histogram of corresponding AuNPs;¢3@PEG . (d) UV-Vis spectra of the

monodispersed AuNPs; 93 @PEG;.
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Fig. S2 TGA analysis of the AuNPs;93@PEG nanoparticles.
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Fig. S3 (a-b) SEM imges of the AuNPs;g; in a 0.60 M K,COj; solution and deionized water,

respectively; (¢) SEM image of the AuNPs;93@PEGyy in deionized water.
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Fig. S4 (a) SEM image of the 2D superlattice sheets at low magnification. (b) The size distribution

histogram of corresponding monolayer superlattice sheets.

Fig. S5 STEM image of the 2D monolayer superlattice sheets under low magnification.
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Fig. S6 The interparticle centerpoint-to-centerpoint distances (d) in the formed 2D monolayer

superlattices are determined by TEM.

Fig. S7 SEM images of 2D monolayer superlattices (a) and 3D superlattices self-assembled
assembled from AuNPs;¢;3;@PEG  (b) building blocks in a 0.60 M and 0.69 M Na,COj; solution,

respectively.
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Fig. S8 SEM image of hexagonal monolayer superlattices formed in a 0.69 M K,CO; solution for

12 h.
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Fig. S9 A sequence of SEM images showing the formation of hexagonal monolayer superlattices

formed in a 0.69 M K,COj; solution.
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Fig. S10 SEM image of 3D single crystals in a 0.69 M K,COj5 solution.
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Fig. S11 UV-Vis spectra of dispersed AuNPs;q3@PEG | (black line) and single crystals self-

assembled from AuNPs¢;@PEG building blocks (blue line).
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Fig. S12 SEM image of the single crystal obtained in a 0.69 M K,COj solution when the growth

time is 6 h.

Fig. S13 SEM image of the single crystal obtained in a 0.69 M K,COj solution when the growth

time is 13 h.
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Fig. S14 SEM image of the single crystal obtained in a 0.69 M K,COj solution when the growth

time is 24 h.

Fig. S15 The formation of multiply twinned superlattices. SEM images of multiply twinned
superlattices with quasi-icosahedron (a), a single twin plane (b) and several parallel twin planes

(c) that are generated in a 0.85 M K,COj solution.
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Fig. S16 (a-b) TEM and SEM images of the monodispersed AuNPs with the diameter of 16.6 nm.
(c) The size distribution histogram of corresponding AuNPs;s6. (d) UV-Vis spectra of the

monodispersed AuNPs;¢ .
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Fig. S17 (a-b) TEM and SEM images of the monodispersed AuNPs with the diameter of 28.0 nm.
(c) The size distribution histogram of corresponding AuNPs,go. (d) UV-Vis spectra of the

monodispersed AuNPsg .
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Fig. S18 (a-b) TEM and SEM images of the monodispersed AuNPs with the diameter of 31.2 nm.

(c) The size distribution histogram of corresponding AuNPs;;,. (d) UV-Vis spectra of the

monodispersed AuNPs;; ».

Fig. S19 SEM images of the assembly behavior of AuNPs¢¢@PEG; at 4 of 0.96 in different

K,CO;5 concentration solution, from left to right are dispersed nanoparticles, monolayer

superlattices and disordered aggregates.
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Fig. S20 SEM images of the assembly behavior of AuNPs¢¢@PEGs at 4 of 1.55 in different
K,CO;5 concentration solution, from left to right are dispersed nanoparticles, monolayer

superlattices and disordered aggregates.

Fig. S21 SEM images of the assembly behavior of AuNPs;¢3;@PEG; at 4 of 0.83 in different
K,CO;5; concentration solution, from left to right are dispersed nanoparticles, monolayer

superlattices and disordered aggregates.

Fig. S22 SEM images of the assembly behavior of AuNPs;¢3;@PEGsy at 4 of 1.35 in different
K,CO;5; concentration solution, from left to right are dispersed nanoparticles, monolayer
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superlattices and disordered aggregates.

Fig. S23 SEM images of the assembly behavior of AuNPs,g(@PEGsy at 4 of 0.93 in different
K,CO;5; concentration solution, from left to right are dispersed nanoparticles, monolayer

superlattices and disordered aggregates.
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Fig. S24 SAXS pattern of the disordered aggregates assembled from AuNPs;¢s@PEG building

blocks in 1.00 M K,COs; solution.
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