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Investigation of concentration effect on Raman intensity and shift of
symmetric vibrational modes of carbon disulfide and benzene liquids by
Raman spectroscopy

S.J. Mousavi', N. Asadoorian®, S. M. R. Darbani®, M. Hemati Farsani?, M. Soltanolkotabi', A. Eslami Majd?

! Quantum Optics Research Group, Department of Physics, University of Isfahan, Isfahan
2 Optics & Laser Science and Technology Research Center, Malek Ashtar University of Technology, Isfahan

Abstract- In this research, the effect of concentration variation on the Raman intensity and shift of symmetric vibrational
modes of carbon disulfide diluted in benzene are investigated by Raman spectroscopy. Symmetric vibrational mode of CS at
656cm™ is observed. By decreasing concentration of CS,, its mode intensity decreased, and also symmetric vibrational mode
of CgHg at 990cm™ is detected. There is no change in the Raman shift of these vibrational modes by concentration variation.
Results of this experiment were showed a linear dependence between Raman intensity and liquid concentration.

Keywords: Benzene, Carbon disulfide, Raman spectroscopy, Vibrational mode.

VoY
Sl e yiesd 5B WWW.OPSET coles 1o a8 cowl jlael glils 500 50 allie oy


http://www.opsi.ir/
https://opsi.ir/article-1-500-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

0o )‘ Lri) 6‘)—’ 1 48 ULA‘) L;J_a.ﬂf as g_;.’.l"’U]
Sl A 50 B o ) 1§99, (959 (gl
Sl Slgol ay iplly sl JWSew (53l 18]
PR IS B U U N PRVESIR Y P P e
B MW ol L asgey NA:YAG 3 pgs Sinlos |
(Thorlabs-FL532-3) g gee. yilid 5o .amslosds ool
I8 55 S am es39,8 5 (b sl 0355 o5 !
o Li(f=50mm)  cwae sloslawll 5 95 5 s cdo0ls
0aiSy 95 9 0ad (S5 dged 9l 5,195 (59,
O ST B === po X

, La(=25mm) _.oe lawgs (Thorlabs-NF533-17)

WS ol azg oo S psleer 420 20wl
S by (SoSTy A cand ol (SausTy s
ewie .L:...uy 0l od;f‘)i 99 A oslazul ‘_,’J.g.) QM
5 00— JeilS (OceanOptics,HR4000CG-UV-NIR)
CCD (Toshiba-TCD1304AP) Lo g S5 51 s
e oy Ladges olin i o3l Ssl

28,5 e MY em™T S cds g o-Y e eemt

Nd:YAG Laser H m Quartz Cell
at 532 nm H U
Bandpass Filter L1 L
] Notch Filter

|

Processing

Optical Fiber

obely wleioln pleaz o)l b ) JSo

Jlxd g ey Y
Y USS o il el iy sl mle CSp el il

p sl baobin o) Holate 4 iceslondosls iales

A eolazw! OriginPro 8.1 158!
2ol 0 CSy sl oy Lie ame o S Gollas
Oil38l L T o 5 00 saalie FOSTM™ Ll

Vof

S o o oKidlo A YAY oLo.g.a YO LYY

doddo —)

P S (50 955 Wiged Sy A 5y 4T e
ogdle oud oSy 598 ;0 S9doe 0Ty (6992 )98
5 @b (k) SaSTn) 6092 58 WIBE »
SaSly a5 005 e cvnlin o Dglaie sl uils 8
5 b g Wl B DS plie 098 o0 ousl el
JsSse slodisn il LGS 4 wad saiSl,
Ol <l b olely olaicln o o)l Sows oobs
s JESle @ lgige (58 2y (SaSTy
4 ailes oo gloly GOlan cody s (8l caws oobe
oy i [V g¥]ogs a8 8 IS aiges cSl Sl lge
Gt 3l aised ileeslel 4 lipas 5 o0

Ir-olewl olhcbs g ol ooy

L ooshs (ool an Josge S0 (CS) (S adlgm o0
Js¥ge ol [Flewsl D o)li5 a5 (535 0 o5
e ol 5l S dais a5 el il we Bl
s il o Jbb (bl slaolis ;o 5 oag o lite
Js5se IV]aia IR o Jld slass o] oo ol
B 0 & Blate shail 5L L (CoHo) 5
aS 0oy oolaiyl we Yo sl JsSUge ol .l Den
Jdo 4 ady 5 IR ;o Jbd slovs o] Lol e ¥ s
slocbe ;o W gbae JoSse cnl YL (),

IVY RECI W

sor e 4 bl olabolay by, Gz (pl o
Ol ool Gl g Sad g9, p cdile o b
B3y S el (g0 diged 5o ()liie LIl slaa
oyl sbae (8,8 13 ool 8,90 3 b ooad
@Rl )0 s @ ok oSl o)l
56y oad gle Kl Aq-em™ 4 gasemt L,
Sl loae ol Dol S adlgees cale
e 535 3 Higed Sale 5 izmen 3 S ()

A dsllae ¢ ool )l gloow Ll olul> s

olojl ploduz g dlgo Y
Slee a4 mleCeHe 31 .00 5 aps Merck o5 i el
(_)T o lale jobLé.'l.w“CSZ cdale )“"""6‘)" INeELY ‘_9,‘.‘3)
b ool s LY lplE LN e LY o3l o


https://opsi.ir/article-1-500-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

(do/dQ):

Hges em?) b, ool
> (em) ol btz (cm? molecule™sr™)

CS, o7 Froxy .
CoHs AR ¥vaxy. ™
CeH VOAY YATXY T

oo olu ¥V Sl jo amsl iles glaclos jo
a9-cm™ ;s CeHp 5 £OFCM™ 5 CS; ) Lite —i5las |
o glul> S baaiges jo cdale il3dl L
g LI 5z Ly a ool ol .o is sval e ugwo
2 6‘)_> [?]»))‘é L,>.:5_> )L.w b_:‘jm w‘)ls.o.b
Lo o aal, 5l lal, o g cdale Ol oss o LS|

[Y].\.w oalawl Ll L;"\"S|)" OAls dy

l.av'1,N (Ba/0Q) P

slodsse olasi N «g55,8 )5d wals Io (V) abaily o
9o iy kb 5] WV ead oasSTy
obely (SasSTy ahaie mhaw (00/0Q) 5 ol aels Q
Oy 4 (ol ae e sl lely @ad cplply ol
chio mhaw [Y]cwl ainly o o] gdaie mhaw pgo
a0 by sosem? ol ae sl oll, Sasl,
)l s sl gy ghaie gl I 55,5 €S
seion e 4SS ol g el CeHg 4 bgs e 44YCM™
Y S5 50 CeHe 4 coend €Sy calas )l e s (09
il wad g ol (Fassly ahie ghe STl
@ i joba (lely JUSw ol ol culi (5058
oy, was ol [¥cwl andly wges clile
el i o mle 9o ol 4 bgsye Sl sloos
I ol a4 az g b casloads o, ¥ SCS jo clale
ool g0 o gl wadale 4 b, wos e Sl

Sl oamlice B diges jo 59> g0

VOO

S o o oKidlo A YAY oLo.g.a YO LYY

ol s L b sl e ula sl il 8l.CS, e lale
a .195_’).4: a8 ool st_lm 3o CBHG o lale
o ebe ol ol o) lsie e gl olsul>

b oo als A0 em™ zgesae

x10%
e
7o |‘L‘, -~ 20% CS,
4l -
i E -~ 40% CS,
o5 s --60% CS;
& H & - - -80% CS,
%50 i - —100% CS,
=0 8 £ . ]
g Q
L 2
£ 55 =
é b
£
[
o 50
45
40 L——

———————r——
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Wavenumber (cm’')

CSp ilises slo clale o ol Cloy ¥ S

g alhe 3y5n (sladisai 3l plaSns a5 o> o]
Wl Glely Jlad ae YO0+ CM™T >0 dae o3k
a4 b asl opl o ool cws el plsl
o 8 ol g b akBhged (om0 0590 sladiged
bade (nyugd 5 oo F)lsS izl eslitul 5)9e
5o wlazd 318 ol b jo eole cpl Hlely Ll
Sod F)leS A ] ead jalls slaald (g5 oo Az
clale (Il b aS el ol axgs BB sassS [a]sls
009 Sl e boe Gl 50 bald ] Lul CS;
FoFeM™ ol ae ald ol Cren 4 onie (689,85
3 sl (53,5 L3 Ly ead €S a4 les
2 3 Sk oo Sl e by, 2 Bl
cale (moldl b bow ol Gal ke glaclale
VVee=Yeeeem? >4 dac0jl j0.ab o L3381 CSy
Tolin 85 4y bgyye (Olin 50 29750 Lo lgenls
b iz sladiges Clin (Solidl pa (59, » o5 03p
sz il e lae nl goniaailis e s
el Gloly Jd Lol )l s wiz slls 50 sl ol
oo nl 65 s (S5, e gl & 24255 L L
bals opl ood ST b5, slooe b awslie o
s ol SaSly ahaie aaw wlais esslis
03,51V Jgoz ;0 o3k glods 5l (S5 5 CSp il

Dy g et sas

CeHe 9 CSZ Lf“""‘)‘ LgLﬁu\.o LE) “05.3).0 ul.ol) éJa.v.o CJa.u \Jﬁu\}


https://opsi.ir/article-1-500-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

(1]

[2]
(3]

(4]

[5]

(6]

[7]

(8]

[9]

[10]

[11]

&zl
Lewis IR, Edwards H., Handbook of Raman
spectroscopy: from the research laboratory to the process
line. New York and Basel, CRC Press, 2001.
Larkin P., Infrared and Raman spectroscopy; principles
and spectral interpretation, Elsevier; (2011).
Osticioli 1., Mendes NFC., Porcinai S., Cagnini A.,
Castellucci E., Spectroscopic analysis of works of art using
a single LIBS and pulsed Raman setup.Anal. Bioanal.
chem. 394 ( 2009) 1033-41.
Hoehse M., Gornushkin I., Merk S,. Panne U., Assessment
of suitability of diode pumped solid state lasers for laser
induced breakdown and Raman spectroscopy. J. Anal. At.
Spectrom. 26 (2011) 414-24.
Sovago M., Buis E.J., Sandtke M., Nanoparticle detection
in aqueous solutions using Raman and Laser Induced
Breakdown Spectroscopy. Spectrochim. Acta Part B. 87
(2013) 182-7.
Li D.F., Jiang X.L., Cao B., Li ZW., Gao S.Q., Zhou M.,
et al., Study of asymmetric wavenumber shift of the Fermi
doublet vi— 2v2 in the Raman spectrum of liquid carbon
disulfide. J. Raman Spectrosc. 41 (2010) 776-9.
Melveger A.J., Brasch J.W., Lippincott E.R., Laser Raman
Spectra of Liquid and Solid Bromine and Carbon Disulfide
Under High Pressure. App. opt. 9 (1970) 11-5.
Preuss M., Bechstedt F., Vibrational spectra of ammonia,
benzene, and benzene adsorbed on Si (001) by first
principles calculations with periodic boundary conditions.
Phys Rev B. 73( 2006) 155413.
Talebian M., Talebian E., Abdi A., The calculation of
active Raman modes of a-quartz crystal via density
functional theory based on B3LYP Hamiltonian in 6—
311+G(2d) basis set. Pramana-Journal of physics. 78
(2012) 810-803
Kato Y., Takuma H., Absolute measurement of Raman-
scattering cross sections of liquids. J. Opt. Soc. Am. A.
61 (1971) 347-50.
Nestor J.R., Lippincott E.R., The effect of the internal field
on Raman scattering cross sections. J. Raman Spectrosc.
1 (1973) 305-18.

\OF

Ligy aapd oINS A TAY sleys YO b5 YY

1.00
= 656cm of CS, °
S99 o 900 cm™ of Cghg
~.0.96
3
s
3—.0 94
@
c
L0902
c
(]
E 090+
@
0.884
0.86 4
T ¥ T ¥ T T T v T T ¥ T
20 30 40 50 60 70 80
Liquid Concentration (%)
-1 ) ) .
S POFEM T ikl slade 4 bgye ol slacas ¥ S
Clild §l i e 3 CoHs 5 39-cm™ 5 CS,
S5 azis ¥
adllas sl 05 by, ol plecle

2 el sS850 SOl slave 5 (JeSlge sla Sl
O b b, was CS; cdale !l b gudss oyl
Ol FOFEM™ zas sae yo o] oyl L5l o
olely @l Jolxe o CeHg Jlaie als L g ausl
gy e mle ol o)l Ll s 4y bgye
Sad g by ahie mhe ST .00k o SRl 43-cm™
A ol diged 90, (gl cadale 4 bl Sul s
Ol 0 St Afome chile o b Sk
oddlive wul Frhe Loyl slaae bl ol

300,50

S5 35wl

Jare B S e obl s BT Ol 5l Ll o
5 Sl 5,90k 5 pole aSiaghy p ioxe Jrwyy g Liws,
s wilesged o)l GRegh (pl plxl o |y Leas 5]

led o0


https://opsi.ir/article-1-500-en.html
http://www.tcpdf.org

