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Synthesis of gold Nanoparticles: Influence of reducing
agent on optical properties

Sonia Mohamad hosseini Toramuni

Faculty of Physics, Alzahra University, Tehran, Iran

Recently, plasmonic nanoparticles with unique optical properties have been
used in nanomedicine ranging from optical biosensing to bioimaging to drug

delivery. Meanwhile, gold nanoparticles with very small and uniform size are desirable for these
applications due to their low toxicity. In this project, reduction of gold by sodium borohydride
(NaBH4) led to preparation of metal nanoparticles anchored gelatin matrix successfully. Due to
its high biocompatibility, gelatin is very suitable as a stabilizing agent and despite other organic
capping agents, it reduces the toxicity of these Au nanoparticles (Au Nps). These nanomaterials
have been studied using Fourier transformed infrared (FT-IR), Optical Absorption, Photolumi-
nescence (PL) spectroscopy techniques, using transmission electron microscope (TEM) and X
ray diffraction (XRD). And influence of different concentrations of reducing agent have been
investigated in preparation and optical properties of Au Nanoparticles with Gelatin as a cap-
ping agent. These nanomaterials are very promising for making devices with high luminosity in
nano dimensions. In addition, since non -toxic and solvent materials are used in synthesis, the
integration of these particles into a variety of systems, especially those related to biological and
biomedical applications, can be practical and useful.
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2- electropositive

3- Fourier-transform infrared spectroscopy (FT-IR)
4- Nicolet

5- transmission electron microscope (TEM)

6- UV—vis absorption spectroscopy
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1- local surface plasmon resonance
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Figurel. FT-IR spectrum related to gold nanoparticles with gela-.
tin stabilizing agent.
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1- Photoluminescence (PL)
2- electron donating properties
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Figure3. Optical absorption spectra of gold nanoparticles with.

increasing concentration of reducing agent from a) to b) and then

to ¢).
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Figure2. Photograph of colloids and color change of prepared.

nanoparticles from a) purple to b) dark purple and then to c) light

purple with increasing concentration of regenerating agent.
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Figure4. TEM image of gold nanoparticles with increasing concentration of reducing agent from a) to b) and then to c) .
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1- X-ray diffraction (XRD)

9,8 Glydgl 5 cuwl A nm dgus =¥ S5 50 @lyd lawgie
iluizoslsish (glbisb -0

&S Gl o 031y L oS it U5 4 B (o318 )34k
IYE=YF] o)l Lo oyl 4 bgspe (Sgewd s b s 4
b VR Lo 53 b il s I 5 liuadlysh
J3 a9 el Mooy 3 [YP] SIS A 0balyse
Osp by Hlgs sy sl 5d el Jlg slayg sl
Lk e Sis slaeil's 5 d slagyg Sl S ol
9www‘)|?@‘xﬁ%‘&)‘9&3ﬁﬁb
b Vgons 46 55 5 b o J 0t g s
NI gl aed Loyds )l et 9 2555 <IY> d glaylys
oibiizagd [YY] Cosl Bgpm0 P Jlgi b ol lgs &y g con
25T & gl po ds 4018 S5 lgie 4 M Sl g S
VEGYY] ol 015 Cinaorgs

VL oS 5p Jly o d axs Jidl 1 eyl o (o)
bl oyin— eIl i ol 4 g ol (0038 o
Dy 5o

b asbsSy oy lide ) Waojis g oo uSUl (Saisly ()
5 0P 4Sed & i 5 Jsl

e oS oy bsp ol JUdllgs 5l g pSUl S 5L ()
Dgdioe (PP JeuS

o ad b Gl uluisaglsio slacilo & JS& 5
PC A uw g b aa jlonis Ll Jole clale iliél
sob len ol o odby lis Yoo M S 5 zae Jsb
Wl gy podw cdale il b el dapuie S5 51 a8
e Sy Jore (Jg 0o yid CldpL (B9 S
oMb cas & PL cad o Ll cpl S o0 wguee
sladsse b 5318 @)l Sl (mdge o (gl (il
9 S0 Gy ]38l & e a8 g o 031> G (Y5
Ol 25de (290 (uebolineg iUl lae )3 by JgSge L]
poibuiiaglyish S (SolSis 3o 3 ia (53 Sl




Sl (olgd 69y 2 xSl Jole p5U b Wil 3450

by, Jale 45 o a5 1y Mo 3l Jl S cnle
JS5 4 bl 5 a8 e 655l Mo il geos §) 053
@ & e 08V Sy (pivmed S (oo CalS Sl S ol
&S g 00 Mo gly fee Lallb sy 5l ple Sl Sy
lagy o 1y o ¢ S ysl > JHST bl (9 a3 0 (LS
5l b clpgl & sas e ol by b e
o3Il lawgio ¢y ddlro I odliiwl b g ciwn S¢S yad
ool Cuwdy don b oS ol Cawdy ol ¥ g0 b Jbi ,S 93l

3)b calke TEM
Wil Mo Sldgl jiw (3uis ool ) (ol Gua
G otz ol Yl iy b (10 mm ) e L
il 018 s o Jale b Mo 3l it Jloa] oo
Vo nm Yb ol ple VY] Vs (5 .Cunl odds o)y

2,8 edlatl Mb &l 3l (65 Hid b olulis 4y

D5 oo baye l)del olul 4 Sy (sl (S sl (¥
Congioee I3 5ol 3 55 s & S8 3l
S sl i ) 65 one Sy wjlul

D9 Pl S 3550 10 SleMbl Sy wus Sy wad (¥
A o &) il  81)F oIl S Slras  Slolyb g

s o Yy sauS s Jole b Mo @lydglb XRD (65!
Llydd 5550 wadww oSkl Jole jlade inli8l &y bayye oS
L sblie Sy XRD (g6 .l oads ool lis & IS )
A o Sl 1y Mb (fec) JosS e dng oS sl

9 EXIE FYIF XNV 1320 (3905 (sblg; 45 daseie 6y

Y)Y o) (O] Sl S o b jalize ot 5 2 VYIS

Dol dasuie Sy (ol deng sl Mb (gl (VYY)

Intensity (a.u.)

30 40 50

60 70 80 90

20 (degree)

08 Lol Jole (3LS e 4y Lgsye las s )3 555 005 ole L Mo 356 XRD il 1 JSoi

Figure6. XRD spectrum of gold nanoparticles with gelatin stabilizing agent in the final state related to the excess amount of reducing agent.
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Tablel. Synthesized gold nanoparticles with different stabilizing agents.

Stabilizing agent Reducing agent particle size [ Absorption Features of the emission spec- Ref.
(nm) wavelength trum
(nm)
sodium citrate sodium citrate 20 520 not reported [4]
tri-n-octyl amine | Sodium borohydride 2-8 513-523 not reported [41]
and dodecanethiol
aqueous solution | Sodium borohydride 12-22 520 not reported [15]
of starch
gelatin sodium citrate 18-57 520-553 not reported [23]
gelatin gelatin 10-15 525-529 not reported [20]
polyethylene Sodium borohydrid- 3-35 508-530 reduction of photoluminescence in- | [22]
glycol eand sodium citrate tensity with increasing particle size
gelatin Sodium borohydride 8 525 increasing photoluminescence in- this
tensity by increasing reducing agent work

1- face-centered cubic (fcc)
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