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Theoretical and experimental study on Raman spectra of
ammonium thiocyanate solution

YE Yong, LIU Ying, SUN Song
(College of Physics & Electronic Engineering, Jiangsu Normal University, Xuzhou 221116, China)

Abstract: In order to study Raman spectral characteristics of ammonium thiocyanate solution, geometry of SCN™ was
optimized based on 6-31G (d) basis set and its Raman spectra was calculated using Hartree-Fock ( H-F) method. The
Raman spectra of ammonium thiocyanate solution with different concentrations were measured experimentally. It was found
that the relationship between the concentration of SCN™ and the corresponding Raman peakintensity waslinear. The results
show that absolute error and relative error of the experiment result(752cm ™" ) and the theoretical calculation (740cm™") of

Raman vibrationalfrequency of SCN~ is a little. However, envelopes appear in another Raman region. The resultsprovide a
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help for measurement of ammonium thiocyanate solution withdifferent concentrations inindustry.
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Fig. 1 The vibrational mode of SCN~
a—C,—S,,C,—N; bend b— S,—C, stretch c¢— C,—Nj stretch

BN ANEFER A3 NEBE BRE3
A3l E B EERT 3 AN B i RS, oy HoAT 3N -
6 ~NH M, itk SCN™BAT 3 AMAEdRsh =X, &
1 3 R S5 B SCN ™ 19 3 il i 780 % s A X
I35k C—S, C—N # il iz 3l , C—S B4z o),
C—N #e 4 ¥ 3h, B 2 & SCN™ 7E 250cm ™" ~
2750em ™ FEF 6-31G (d) F 4L HHHF o 2Ok E
Horp 516em ™' Xt & 1a (5 C,—S,, C,—N; 24
PRz, 740em "' X} BB 1b Ay C,—S, H A 47 Ik 3,
2440cm "' X Te 1 C,—N, SR 4ER S0
1.4
1.2b
1.0}
0.8
0.6}

0.4+
0.2 |t 740

JU

0.0, : : : n
500 1000 1500 2000 2500
Raman shift/cm !

Fig.2 Theoretical Raman spectrum of SCN ~
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Fig.3 Raman spectrum of ammonium thiocyanate solution(0.5mol/L)
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Fig.4 Raman spectral intensity of ammonium thiocyanate changing with

the ion concentration
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Fig.5 Linear fitted curve between ammonium thiocyanate thiocyanate

concentration and peak intensity
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Fig. 6 Linear fitted curve between ammonium concentration and peak

area
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Fig.7 The comparison of SCN ™~ between experimental and theoretical

Raman spectra
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