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Supporting Information
Additional Figures:
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Figure S1. Emission spectra of sodium lamp.
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Figure S2. Final UV-Vis spectra of mixture solutions including Ag"* ions, citrates, OH"
ions after irradiated 8 hours.



Figure S3. SEM images of self-assembly of triangular silver nanoprisms. Scale bars of A,
B are 500 nm.
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Figure S3. (A)~(F) Changes of UV-Vis spectra recorded immediately at room
temperature after preparation of Ag NPs at different concentration of OH™: (A) without
adding OH" (B) 250 pL ,0.001 M OH" ,(C) 250 uL , 0.005 M OH', (D) 250 uL , 0.025 M
OH’, (E) 250 pL ,0.1 M OH", (F) 250 pL ,0.125 M OH'". (G)~(I) Changes of UV-Vis
spectra when heated solution to 80 <C after preparation of Ag NPs at different
concentration of OH": (G) without adding OH", (H) 250 uL , 0.025 M OH’, (1) 250 puL ,

0.125 M OH".
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Figure S4. Temperature of solution (pure water, Ag solutions without and with OH")
monitored at different time when irradiation with sodium lamp. These data indicate that
irradiation with sodium lamp will heat water. The temperature of Ag solution is higher
than pure water, which may arise from the photothermal effects of noble metal
nanoparticles.



Figure S5. TEM images of synthesis silver nanoparticles without OH" after irradiated 10
minutes.
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Figure S6. UV-Vis spectra of solutions obtained at different irradiation time when the
silver nanoprisms synthesized in different high concentration of OH™: (A) 0.15 M; (B) 0.4
M; (C) 0.8M; and (D) the final UV-Vis spectra of synthesis when adding different
concentration of OH".
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Figure S7. UV-Vis spectra of TSNPRs synthesized at different conditions: (A) stirring
and adding OH", but bubbling solution with oxygen-free argon gas before reaction, (B)
without stirring and adding OH", (C) without stirring and without adding OH".
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Figure S8. UV-Vis spectra change of reaction solutions irradiated with light intensity of
33.30 mW/cm?
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Figure S9. UV-Vis spectra change of reaction solutions irradiated with light intensity of
33.30 mW/cm? and meanwhile heated to 80 °C.
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Figure S10. UV-Vis spectra change of reaction solutions irradiated with light intensity of
79.71 mW/cm?
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Figure S11. UV-Vis spectra change of reaction solutions irradiated with light intensity of
110.85 mWi/cm?,
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Figure S12. Raman spectra of (a) 3uL, 500 mM 4-MBA dried on the silicon wafer with
diameters of 3 mm and (b) 500 mM 4-MBA in the solutions.



Calculations of EF were shown below:

EF =(lsers / Irs) > (Nrs / Nsgrs)
For the EF of silver nanoprisms solutions,

EF = ISERS NRaman _ ISERS CRamanVRamanNA _ ISERS CRaman
IRaman NSERS IRaman CSERSVSERSNA IRaman CSERS

where Craman and Csggrs are the concentrations of 4-MBA in the normal Raman and SERS

detections.

The volume of one silver nanoprism:
a

Vsnprs = 4 a’h

For good silver nanoprisms,a= 88 nm, h=24 nm,
Vsnprs(900d)=8.0478 X 10* nm?,
pag=10.5 g em?=10.5X 10*'g nm>,
The weight of one good silver nanoprism:
Wsnprs(good )= 10.5X 1021 X 8.0478 X 10%g=8.45 X 10"%¢ g,
Weight of the Ag in the growth solution:
Wag=250X 10° L X 10X 10" mol/L X 107.87 g/mol=2.697 X 10* g
25 mL solution contains good SNPRs:

2.697 x 1074

Ngyprs(good) = 84S X 10-16 — 3.19 x 1011

1 mL solution contains good SNPRs:

N 1m(good)=1.276 < 10*°

The concentration of good silver nanoprisms for SERS (2 mL solutions concentrated to
0.2 mL at last):

1.276 x 10'° x 2mol 10
Cowers(800d) = 4 105 x 02 x 10731~ ~12 X 107°M

The surface of one silver nanoprism:

V3
SSNPRS = Taz + 3ah

SSNPRS(gOOd):13O42.5 nm2
We assumed that molecular footprint of 4-MBA molecules adsorbed as a monolayer was
0.54 nm?.!
Concentration of 4-MBA molecules during SERS experiment for good silver nanoprisms:
13042.5
Csprs(good SNPRs) = —o5z X 212 %x1071°M = 5.12 x 10°°M

For SERS experiment of good SNPRs, accumulation time was 10 s, normal Raman
detection, accumulation time was 1 s.
123943/10 500 x 1073

38684  5.12 x 1076
Similarly, for poor silver nanoprisms, a= 50 nm, h=10 nm,
Vsnprs(P0OF)=1.0825 X 10* nm?,
The weight of one poor silver nanoprism:

=3.12 x 10*

EF(good SNPRs) =



Wanprs(poOT )= 10.5X 102! X 1.0825 X 10%g=1.137X 10™° g,
25 mL solution contains poor SNPRs:

2.697 x 107*

Ngyprs(poor) = 1137 < 10-16 — 2.37 x 102

1 mL solution contains poor SNPRs:

N ;m(poor)=9.48 X 10%°

The concentration of poor silver nanoprisms for SERS (2 mL solutions concentrated to
0.2 mL at last):

9.48 x 10%° x 2mol

Cowprs (POOT) = oo T X 02 x 103L, 07> X 107°M

The surface of one silver nanoprism:

V3
SSNPRS = 7a2 + 3ah

Ssnprs(POOr)=3665.06 nm?
We assumed that molecular footprint of 4-MBA molecules adsorbed as a monolayer was
0.54 nm?.!
Concentration of SERS experiment for good silver nanoprisms:
3665.06
Csgrs(poor SNPRs) = —o51 % 1.575 x 10™°M = 1.069 x 107°M
For SERS experiment of poor SNPRs, accumulation time was 20 s, normal Raman

detection, accumulation time was 1 s.

21009/20 500 x 1073

X
38684 1.069 x 10~5
For the EF of self-assembled structures, we estimated it in a quantitative way,?

=1.27 x 103

EF(poor SNPRs) =

EF = I.S‘ERS NRaman ~ ISERS GSA

B IRaman NSERS IRaman psz
where oy is the area density of molecules on the substrates for normal Raman detection, A

is focal area , the ps is the surface density of molecules on the silver nanoprisms, f is
occupied factor of self-assembled structures on the substrate. If these self-assembled
structures occupied everywhere on the substrate in an extreme case (f=1), the area
absorbed by 4-MBA on self-assembled structures approximate to 0.5 in the region a in
Figure S13. Actually, region a has more self-assembled structures than region b due to
“coffee ring” effect, resulting in region a has bigger EF than region b.




Figure S13. SEM images of self-assembly of triangular silver nanoprisms on the
substrates

The area density of molecules on the substrates was estimated as follows:
3 uL 500 mM 4-MBA deposited on the silicon wafer, forming a shape of disk with radius
~1.5 mm. The Raman signal of silicon wafer (525 cm™) could be identified (FigureS12),
which means that laser penetrated the normal Raman sample.

~ 3x107%x 500 x 1073 x 6.02 x 10?®

%5 T T 314x1.5x103 x 1.5 x 102

We assumed that molecular footprint of 4-MBA molecules adsorbed as a monolayer was
0.54 nm?.*!

m=2=1.278x 103 m2

1
Ps =054 x 109 x 10-°
The strongest Raman signal arose from the region a in Figure S13. In this region, we
assume that the area of self-assembled structure occupied 50% of the detection area, so
the occupied factor:  f=0.5
For SERS experiment of self-assembled SNPRs, accumulation time was 0.1 s, normal
Raman detection, accumulation time was 1 s.

m2 =1.852x 108m™2

538662/0.1 ~ 1278 1073
65722 0.5 x 1.852 x 1018

EF(self — assembled SNPRs) = =1.13 x 107
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Figure S14. Dependence of the refractive index of water-glycerol solutions on the

volume percentage of glycerol. The line is a linear fit. The refractive index of

water-glycerol solutions could be calculated according to the Lorentz-Lorenz equation:*
ni, —1 n? —1 n3 —1
nfz+2=(p1nf+2+(p2n2+2

where ny; is the refractive index of the liquid mixture, n; and n; are the indexes of water

(1.3334) and glycerol (1.4746), respectively, and ¢; ande, are the volume fractions of the

two components.

Derivation of Ag* ions release rate
The derivation process is similar to Zhang et al.*

1 —
Ag(s) +303aq) +Hz Oqy © Agfag) + 20Hg) (1)
OH@q) + Héag <Hz Og) (2)
—-14 2
[H+] _ 10 (mol/L) (3)

[OH7]

Silver nanoparticles were dissoluble in solution, and the oxidation reaction of silver nanoparticles
could be treated by first-order reaction kinetics. According equation (1)~(3), similar to previous
report,' the release rate of Ag* ions can be expressed by the Arrhenius equation:

Yagt = kCagnps[02][H]?

= fexp () [ABNPSI[O;F[H*]?
—Eq
kgT

= 10-28(m01/L)4fexp( )[AgNPs] [0,]2[OH~]~2 4)



where kg is the Boltzmann constant, T is temperature and E, is the activation energy, [AgNPs] ,
[O2] and [OH] are the molar concentration (mol/L) of silver nanoparticles (AgNPs), oxygen and
OH’, respectively. f is the frequency factor for the reaction, can be expressed as:

8rkpT. 1
f = s 2 /2N, (5)
AB
TAB =TaA + 18 (6)
_ mpmp
HaB = e ()

rag is the is the collision radius, and ra and rg reprent the molecular radius of the reagents A and B,
Na is Avogadro’s number, pag is the reduced mass, maand mg are the molecular weights of the
reagents A and B. For this reaction, A is silver nanoparticles, B is oxygen or other molecules. So
ra>>rg, and ma>> mg, equation (6) and (7) can be approximated as:

AB =T (8)
where r is the radius of silver nanoparticles.
Hap = My ©)

where my is the molar weight of silver.
By inserting equation (8) and (9) into equation (5), we obtain:

f=mr(

Then using the mass concentration ([Ag]) replaces the molar concentration of silver nanoparticles
([AgNPs]):

87TkBT

ZX0T)'/2Ny (10)

[AgNPs] = — 28] (11)

N Apgm”3

where p is the density of silver.

By inserting equation (10) and (11) into equation (4), we get:

Yagt = 2% 10728 (mol/Ly* (=20
A

) 72p™ exp( %) [Aglr ~[0,]°°[OH"] (12)
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