Spontaneous Formation of Cold-Welded Plasmonic Nanoassemblies
with Refracted Shapes for Intense Raman Scattering
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Mechanism of formation for THPGstabilized 3 nm gold nanoparticles (AuNPs)

Pnosphorus(Yfrom THPGs reducedto phosphorus(lliproducingformaldehyde This
Intermediateis able to reducegold(lll)to metallic gold. Furthermore phosphorus(lil)
has sufficient reducingpower to generate hydrogenfrom water, which can reduce
more amount of gold(lll) producingmore metallic gold. Finally, AuNPsare weakly

Formation of the gold film at the air-water interface. When AuNPssolution is
locatedin a closedcontainerat 80 AC,the constitutionof a monolayerof AUNPsat
the air-water interfacecanbe observed Thisoccursthroughthe migration of AUNPs
from the bulk solutionto the interfaceair-water, asdepictedin the illustration.
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LSPRvariation of the film at different times of formation. Plasmon
resonancecannot be observedfor the 3 nm AuNP prepared As
Interfacial selfassembly progresses,the LSPRband redshifts and
Increasests intensityuntil it reachesa maximumat 740nm after 24 h.

(a) SERSpectrumof MBA. (b) Intensity of
the ring breathing (1079 cnt!) vs. the
different times of the film formation,
reachingthe maximumat 24 h.

(a) Theoretical(unscaled)and experimentalRamanspectraof thiram. SERSpectra
of thiram in water, contaminatedwith different concentrationsof the analyte after
addingthe AuNPsand waiting 24 h for the formation of a stable cold-weldedfilm.
(b) Correlationof the peakarea of the CSstretchingwith the thiram concentration

Concaveshapednanostructuresnmadeof continuoussegmentf plasmonianetalsare endowedwith strongcapabilitiedo enhanceRamanscattering Herein we showthat these
plasmonidilms canspontaneouslyorm viaaccumulationand seltorganizationof gold nanoparticlefAuNPsat the air-water interfaceby virtue of the weaklybonded THPQigand

onto the particlesurface Uponheatingto 80 AC, AuNPsare cold-weldedto eachother formingmonoparticulatefilms with a homogeneoustructurewith a highdensityof hot spots

Furthermore hanoassembliesffectivelyadsorbmolecularanalytesduringtheir migrationfrom the bulk solutionto the surface reachingnugelocalconcentrationf thoseanalytes

locatedon the favorableplasmonicshapesThiscanbe exploitedby surfaceenhancedRamarscatteringfor ultrasensitivequantificationof aliphaticmoleculesn agueousmedium
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