438 % 46 b= = SO Vol. 38, No. 6
2018 4F 6 J ACTA OPTICA SINICA June, 2018

B e K 7 T 10 L 22 e 6 O 5
RIS, B 4750, 5525, gl

Wb Tl K 2E L T2 Be . K HEE 3001305
2L Tl ki R S T AR 2 BE ., RHE 3001305
ST Tlk K 2 i VR 2 5 TR B v K 9 TR e SO AL T AR R TR B ST L. K 300130
IR O A BE A TS MR AEBE . AR SN 362000

TEE RIS GRS A2 OG5 R R AS [R5 48 800 (NH, )5 SO /K 3 0 SUE 9 26 25 416 19 25 1k, DL &%
BFa G0 PEE 2800~4000 em ' b O—H 4R 4R 2 X101 LA & 940~1020 cm™ ' AL [ SO, *~ 4 %R it 45 4% 5
IXC ] 8 2 S, Xty S B 2 A7 4 A A B, 6 R A5 2 i 0 OE L S M R A TN AR AT A AT . SRR iR Ay
B 12.00 V052 ¥ W AR S5 R DL KBS T 45 1R D0 R AR B AR AR B B BT s M T 3 BOR T 12,0026 )5 I Wi DDA
BRI DAA BISHES5 1% 2 ,DDAA B DA SIS E5M 5 5 1 OH B S8 25 4 20, I HLW W 88 7 X iy A7 (e 1%
WAL T NH, T 5 SO R T E X,

KEWR DL BEN 2O, AN, MRS AR BT

FESES  0657.37 XERFRIRED A doi: 10.3788/A0S201838.0630002

Excess Raman Spectroscopy of Ammonium Sulfate Aqueous Solution

Zhuang Xinming'?, Li Shenyu*®, Li Fei**, Yuan Junsheng®*"*
' School of Chemical Engineering, Hebei University of Technology, Tianjin 300130, China;

? School of Marine Science and Engineering, Hebei University of Technology, Tianjin 300130, China;
* Engineering Research Center of Seawater Utilization Technology of Ministry of Education ,
School of Marine Science and Engineering, Hebei University of Technology, Tianjin 300130, China ;
" College of Chemical Engineering and Materials Science, Quanzhou Normal University,

Quanzhow, Fujian 362000, China

Abstract The changes of hydrogen bond structures and the ion association of (NH,); SO, aqueous solution with
different mass fractions at room temperature are investigated by Raman spectroscopy and excess Raman

! and holosymmetric stretching vibration

spectroscopy. The stretching vibration interval of O—H at 2800-4000 cm
interval of SO,* at 940-1020 cm™ ' are studied. The peak splitting of Raman data are handled, and positive and
negative peaks integral areas of excess Raman spectra are analyzed. The results show that the mass fraction of
12.00% is the turning point of the hydrogen bond structures and the ion association in the solution. When the mass
fraction is greater than 12.00%, the hydrogen bond structures of DDA type and DAA type increase, and the
hydrogen bond structures of DDAA type and DA type as well as free OH decrease. The existence of ion pairs
changes in the solution and NH, © forms contact ion pairs with SO,* .
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Table 1 Mass fraction and mole ratio of (NH, ), SO, aqueous solution

Sample number

w[ (NH,),S0,] /%  Density /(gemL ")

n[[(NH,),SO, J:n(H,O)

Concentration /(mol*L ")

1 1.00 1.0041
2 2.00 1.0101
3 4.00 1.0220
4 6.00 1.0326
5 8.00 1.0456
6 12.00 1.0619
7 15.00 1.0843
8 20.00 1.1154
9 30.00 1.1704
10 40.00 1.2277

0.0755 1:726.0
0.1527 1:359.5
0.3077 1:176.0
0.4681 1:115.0
0.6223 1:84.5
0.9595 1:563.8
1.2314 1:41.2
1.6777 1:29.3
2.6226 1:17.1
3.6646 1:11.0
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Fig. 1 (a) Raman spectra and (b) excess Raman spectra

in O—H stretching vibration interval of (NH,),SO,

aqueous solution with different mass fractions
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Fig. 3 Hydrogen bond structures in aqueous solution.
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Raman spectra in O—H stretching vibration interval of

(NH, ), SO, aqueous solution versus mass fraction
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Fig. 6 (a) Characteristic peak spectra and
(b) normalized data of SO,*” in (NH,),SO, aqueous

solution with different mass fractions
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