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Spectroscopy of Gold Nanoparticles Aggregations with Different Chain
Length of Alkyl mercaptanes

Nader Shokoufi*, Shirin Saleki.
Chemistry and Chemical Engineering Research Center of Iran, Tehran, Iran.

Abstract- The goold nanoparticles show the strong surface Plasmon band in UV- Vis spectrum. The strong interaction is
between gold nanoparticles and thiol compounds. In the presence of alkyl mercaptans, the Au NPs aggregate. Alkyl
mercaptans cause a red shift and broadening of surface Plasmon band of AuNPs at 520 nm in UV-Vis spectrum. In this
paper, we investigate the interaction of different alkyl mercaptans with Au NPs and found that Au NPs aggregation with alkyl
mercaptan with shorter chain length is faster than the one with longer chain length. We report the simple and rapid detection
method for alkyl mercaptans with different chain length using red shifts of surface plasmonic absorbance.

Keywords: Aggregate, Alkyl mercaptan, Au NPs, Surface plasmon band.

AR
AL g yiawd BB WWW.OPSILIT ol o a5 cuwl jliel gl)ls g0 0 dlie )


http://www.opsi.ir/
http://opsi.ir/article-1-692-fa.html

[ Downloaded from opsi.ir on 2025-07-13 ]

» ol alulls ¢ly 3*-*5 S bl o
Loyl e @lolid jslate 4 cdi g cordis iy mbio
J5 ol e ololis 4 joB Lo cul oud oolatul
L sl ol o s so gy ol 51 eolaiwl b Lol wloogs
pite 4 o5 08 Llis oa 1y St oy

S stz JB ceenl OS5 cpl S el

o2 i Y
o Gmogi 9 Mb &1 y393L (g 3lw oslo] —V-¥
Mb &51,3456

Jobe b GialesT cnl po aid) 5 4y o¥T ass olos
Ayl § 035900 Ol Luas 9 HCL HNO3 51 Y72
ST RS 5T SRR IR Rt CR VI S W /ey [V S TR T W)
£S5 0¥ ol eolawl b Wl y3gib yiw slp eSS
oo 0+ 45 (HAUCL, 3H0) lygls IS 155 55,000
Sl S Sy &y e b o 5 0l Jo Ol 2
g o5 ole a0 VY Gl by s 8
J 5o Jelome 485 13 T pm (5500 o
BLol + o F M i opi Jsloo <0 ML S jbe>
D) S a0 2l5 LSl sasslS Jolone 5
wS 0,5 Sy 4 adsl Jeloe ol LSis Sl Sl
(el Sy a4, a4 Jgloe cpl ol e sy
Okl ahai oy ey S5y el o jo 8 g Lan
VY Jols aldel olal ams oo glas 1) Giobes)
a0l e DLS L oMb &l )3l ojlail Logs jagils
BT oldgl 51 23S ooy Gloj oy p sslate
BLol M Ely3gl a4y 361 glos 4 calizes glaplls e

Coy gl ¥

Jsb b eladss o1 L oldglh i b
ools HLas Vg Vo) IS jo aS ol ylan Sglate o yu
soboles al ool kB slagley (b o canl ool

Al o S el sad ool lid ISy oS
Ty Job 50 hor Sy g e GelS OYINM
GlRl ol cas ley e b oS seb e sall 5YL
Gl Daz e Sle Glie 4 G Slom g wbise
Mo Sl,3956 65lbl 5 JolS @ead Jodo 4 a5 by o0

Y-

St S e olKisls VA YAY ols ©o YO LYY

doddo —)

JB )5 Pl s b &350 (g5, i
(S8 solws ;o plaas S Jeily 5 4z g
9 A (S o ohsa 6,8 Sl 5 b S
JRRR VSCH RSN £ LY NCHW RPCT RTINS PR
—ohanlp 4l 0 698 (2 Sy P b S ee
0l & b passSle Copndge dind o i Sy
Oldgh Soysles bawme 5 slo)d e slad (JSo
.[\‘3\‘] Syle Ky

929 Mo 39 5 o sloog S Ol (YL (Sl
oS Sl 0 aigd oo Wb Ol )39k mez dcly a5 wo)lo
Fogl OV - 03k S35l gendl Dl Sy Jol>
"o 2L VL zae Job yo e Sy g et
o 9 Mo SI)39L rexd (55 p (o8 Do 09l
-l plales (sl Mo 35l (S ol 5l 605
oAl calas, 15 @ s S cile 5 Bun sla
Mo w35l 55 2 badsed QU1 (sl i (R
Gedod (nl &5l (pw)p GenS 5 008 mrde Hga>
b PH 4 il Slis ol 51 S a5 ol ol
2 DT el e s ST Sz slesl 5 ez Jsbo 5|
&3 Pl IS Sln Fee playeS s S o)
Jols DNA & ous Juaie b &ldgl moss
V) i slasb b ool Jaie slaaisls oioSl
el as ols las Gialeyl cpl 0l s,y (> VY
alws 4 b &l )3gl 4 oals Jate DNA xoz (595
opmy Job 5l JaS e g 35d 00 JyuS gead o5l
Sy @bl g, ShreS @ln oS laalsls g sl
Sl as ol ools lad conl o 0,360 b 0 i
wod ma ol o5 cl me ol &b S )9
gl Ogendly Sl i S Sl (S S
“a s S DNA oYLl Jsbo & ugSins 5oty
Ui (0 oBsS) (6025 T lapiunw a5 ()50
DT ams o L 1) e 0 S o0 39 kS 05
(lerd slayin 50 pee SlS Sl gl e
@ Sl 9 oo g B @lie ) b
&9 Spy 3l Wi ol e DY wl e oles
OB e ST gloy plulis jshate 4 Mo D34k
Lol 0als oolazul Ko 5l Gglate oy Jsb b sl


http://opsi.ir/article-1-692-fa.html

[ Downloaded from opsi.ir on 2025-07-13 ]

1.4 (!

Absorbance (OD)
o -
0 = N

Absorbance (OD)

450 550 650 750
Time (s)

|y
o

g
~

PrY VPPN
<> S--b—b. o
vvvvv ¢

Y
* <> PS

=
NI

S

[
———
——\.1

Absorbance 688.25 nm

©c o o ©
NS

(<)

0 100 200 300 400 500 600
Time (s)

Oley 5o Bl e Jog b aldgh pds el (@l ¥ S
Jx:dg)-' Sl Q‘)éyb QLa) o> uJ.? )b}A} (s_J 4.:.4[.» e
S0l por Sl oo Jobo 0 (L e

oy Job b alaglyliye JSIT a8 ol olas b
o iy Jsb b sy ST 51 S SolisS
30 N0 Shle a4 Weh o b Ol 3gl pasd el
L olepals e LSITLOL wligl gan oS ol
b 4 S VL zae Job 4o FebisS sy Jsb
b plerxy JSITL 00,5 moo Mo S35 pd
¥ Se j0 a8 jsboles b oo alls adly ponis Jobo
Joopm ailh 0 loy Sow jo cawl ouds ool oyl
5 (PAY,AY M) Logs 4y G (V- V,NA NM) 4015 10
@Y=FA-NM o>l 0 o So) ol o Juo
BT 6 g oads all il zge Jgb o
Sl e gl JyS b oglite oy Job b slo e

Wl pluls Ko

Wavslengh (nm)

Sl e LSITL 00,5 pozs Mo &il,356 i cads F S
<0 g Ve PPM L ol AU NPS cdale ) asl 0+ o calie

i dage olS2sls AYAY olo (55 YO b YY

il e Jol>

I
S

I
[N}

[

o
o

o
=

o
~

o
]

o

450 500 550 600 650 700 750 800
Wavelength (nm)

(<

1.5

Absorbance
701.18nm

o® : : |

0] 2Q0. 400 600
Oplme ()

Oles > Ol e gy b olidgl iz b (Al S
b Q‘)»)yl.ﬁ L)L") [ u.).> )|094.5 (o ML' e=\Y.o
adboo w3l zoe Jobo o Ll e sy

g
~

=
NI

e 9
o e
|

Absorbance (OD)
2

‘ ‘ ‘ ‘ : T
450 500 550 600 650 700 750 800
Wavelength (nm)

1.4 . (A—J
........ -
g 12 A0y & *
°
a
£ o8
8 06
2o
£ 04
(=]
2z
0.2
<
4
0 . .
0 100 200 300 400 500 600
Time (s)

OLQ). 5 OL’;.;LY)A J.J.,.; b Q|)593L; Ls’” b (Y S
Mo @3l Gl e g ol loged (o 4l VY-
iboo w3l zoe Jobo )0 Lol e sy


http://opsi.ir/article-1-692-fa.html

[ Downloaded from opsi.ir on 2025-07-13 ]

Properties of DNA-Linked Gold Nanoparticle Assemblies?, J.
Am. Chem. Soc. 122 (2000) 4640-4650.

[12] Kuwata K., Ueborl M., Yamada K., Yamazakl Y., Liquid
Chromatographic ~ Determination  of  Alkylthiols  via
Derivatization with 5,5’-Dithiobis(2-nitrobenzoic acid), Anal.
Chem. 54 (1982) 1082-1087.

[13] ROY K-M., Encyclopedia of endustrial chemistry, Thiols
and Organic Sulfides, p. 630, Wiley-VCH, 2012.

\YYY

St S e olKisls VA YAY ols ©o YO LYY

Jog ¥ Mol il e Jogn oad eslitul ) Lo
o,y Mol Ll e s 9 VALY NMOI 1S 4

S Glagezs glp ool ali>dle 5y Dglis
@ Oslite Job b gloo sy b ool e glo Lyl e
Jols alold ¢ mezw o3l 4 lgi oo 1) M )34

Sl bLs 1 alyd

SrSazms ¥

Gl Gedy Sy 658 el Gl Alie pl e
22y Job b lpluls o oluliss jelate 4y Mo 3436
@L,;Lw 4 3890 ‘_SJLA)' JraS Loy ol oolainl &glase

aS ol cdalie a5 laiss a4 il SKoes byl
~POe VY MM (>ge Job (so0gumme pg0 Sy
JSIT 5530 S350 b sl o S a5 ol
15 s ey 3 lssS e Jsb b sl 5o
55 Jobo b S5lS e ST & S YL 5o Jsb

g ol pad

&1y =0

[1] Silva B. F., Pérez S., Gardinalli P., Singhal R. K., Mozeto A.
A., Barcelo D., Analytical chemistry of metallic nanoparticles in
natural environments, TrAC Trends in Analytical Chemistry
30 (2011) 528-540.

[2] Lu X., Rycenga M., Skrabalak S. E., Wiley B., Xia Y.,
Chemical synthesis of novel plasmonic nanoparticles, Annu
Rev Phys chem 60 (2009) 167-92.

[3] Toma H. E., Zamarion V. M., Toma S. H., Araki K., The
Coordination Chemistry at Gold Nanoparticles, J. Braz. Chem.
Soc. 21 (2010) 1158-1176.

[4] Willets K. A., Van Duyne R. P., Localized surface plasmon
resonance spectroscopy and sensing. Annu Rev Phys Chem 58
(2007) 267-97.

[5] Wei F., Lam R., Cheng S., Lu S., Ho D., Rapid detection of
melamine in whole milk mediated by unmodified gold
nanoparticles, Appl. Phys. Lett. 96 (2010) 133702 (1-7).

[6] Peng Y., Li L,. Mu X., Guo L., Aptamer-gold nanoparticle-
based colorimetric assay for the sensitive detection of thrombin,
Sensors and Actuators B 177 (2013) 818— 825.

[7] Li-Na M. A., Dian-Jun L., Zhen-Xin W., Synthesis and
Applications of Gold Nanoparticle Probes, Chin J Anal Chem
38 (2010) 1-7.

[8] Luab L., Zhanga J., Yanga X., Simple and selective
colorimetric detection of hypochlorite based on anti-
aggregation of gold nanoparticles, Sensors and Actuators B
184 (2013) 189- 195.

[9] Pandya A., Joshi K. V., Modi N. R., Menon S. K., Rapid
colorimetric detection of sulfide using calix[4]arene modified
gold nanoparticles as a probe, Sensors and Actuators B 168
(2012) 54— 61.

[10] CarSl .W eisbeckMera,r gareVt.M erritat,n dG eorgMe. W
hitesides, Molecular Self-Assemobly Aliphatic Thiolos Gold
Colloids, Langmuir 12 (1996) 3763-3772.

[11] Storhoff J. J., Lazarides A. A., Mucic R. C., Mirkin C. A,,
Letsinger R. L., Schatz G. C., What Controls the Optical


http://www.sciencedirect.com/science/article/pii/S0165993611000197
http://www.sciencedirect.com/science/article/pii/S0165993611000197
http://www.sciencedirect.com/science/article/pii/S0165993611000197
http://www.sciencedirect.com/science/article/pii/S0165993611000197
http://www.sciencedirect.com/science/article/pii/S0165993611000197
http://www.sciencedirect.com/science/journal/01659936
http://www.ncbi.nlm.nih.gov/pubmed?term=Lu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=18976140
http://www.ncbi.nlm.nih.gov/pubmed?term=Rycenga%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18976140
http://www.ncbi.nlm.nih.gov/pubmed?term=Skrabalak%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=18976140
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiley%20B%5BAuthor%5D&cauthor=true&cauthor_uid=18976140
http://www.ncbi.nlm.nih.gov/pubmed?term=Xia%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18976140
http://www.ncbi.nlm.nih.gov/pubmed/18976140
http://www.ncbi.nlm.nih.gov/pubmed/18976140
http://www.ncbi.nlm.nih.gov/pubmed?term=Willets%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=17067281
http://www.ncbi.nlm.nih.gov/pubmed?term=Van%20Duyne%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=17067281
http://www.ncbi.nlm.nih.gov/pubmed/17067281
http://opsi.ir/article-1-692-fa.html
http://www.tcpdf.org

