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On the factors impacting Compton scattering of NaCl and KCI solutions

LUO Guang, ZHU Ling, GUO Yao, LI Liuging, TIAN Yao
(College of Physics and Electronic Engineering, Chongqging Normal University,
Chongqing 400047, P.R.China)

Abstract: The compton scattering of solution is a very meaningful aspect. On the basis of the Compton
scattering of NaCl and KCI solution, we analyzed the relation expression between the Compton scattering
photon number and the concentration of the solutions in theory by processing certain rational
approximation, and then verified it through Compton scattering experiments. In order to grasp the micro-
mechanism of Compton scattering of NaCl and KCI solution, we deeply analyzed the electronic structure of
NaCl and KCIl solutions according to the density functional theory. It is concluded that the factors
influencing the Compton scattering photon number include electron number density, electron bound of
scatterer, mass density, concentration of solutions and scattering attenuation coefficient, among which
electron number density is the main factor.
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Table 1 The relation among p. , electron number density, and x

KCI NaCl
e e BTHEE W e T
x/%  /(X10°kgem *) /(X10¥ m %) /%  /(X10°kg+m *) (X10* m %)
2.00 1.011 0 3.359 4 2.00 1.012 5 3.376 9
4.00 1.023 9 3.380 1 4.00 1.026 8 3.415 0
6.00 1.036 9 3.400 5 6.00 1.041 3 3.453 6
8.00 1.050 0 3.420 8 8.00 1.055 9 3.492 3
10.00 1.063 3 3.441 1 10.00 1.070 7 3.531 3
25.37 1.174 0 3.604 1 26.47 1.200 0 3.866 2

1::26.47 % 25.37 % 43 9 NaCl Al KCI A 037 98 0 e
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Table 2 The relation between f, and KCI, NaCl concentrations

NaCl KCl
W «/%

p fo = exp(— pd) P fo = exp(— pd)

0 0.089 39 0.914 5 0.089 39 0.914 5

5 0.088 78 0.915 0 0.088 80 0.915 0

10 0.088 16 0.915 6 0.088 22 0.915 6

15 0.087 54 0.916 2 0.087 63 0.916 1

20 0.086 93 0.916 7 0.087 04 0.916 6

25 0.086 31 0.917 3 0.086 45 0.917 2
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Fig.1 The relation between the scattered photon Fig.2 The relation between the scattered photon
counts and the concentration of NaCl and KCI counts and the concentration of NaCl and KCI

solutions at scattered angle 90° solutions at scattered angle 120°
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Table 3 The ratio of aqueous water molecule numbers and ion

numbers of different concentrations

R/ WWE T /A KoyF—E Tk
. KA F 8/ A - -

(kg * m ) K™ (& Cl™) Na™ (8 Cl) KCl NaCl
5 3.178 X 10* 4,040 X 10% 5.145 X 10% 39.3 30.9

10 3.010 X 10* 8.081 X 10% 1.029 X 10% 18.6 14.6

15 2.844 X 10* 1.212X10% 1.544 X 10% 11.7 9.2

20 2.676 X 10* 1.616X10% 2.058 X 10% 8.3 6.5

25 2.509 X 10* 2.020 X 10% 2.573X10% 6.2 4.9
Lokl 2.496 X 10 2.050 X 10% 2.724 X 10% 6.1 4.5
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Fig.3 The structure of Nat hydrate and H, O(H,0), after optimization
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O ST R T K o TR AR IO D R R A A U EAT A G R T T CL Lk S CL il i
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Table 4 The equivalent charge distribution table of the Na™ , K* and CI~ hydrate(e)

. (H,0); Na® H, 0 Na"2H,0 Na"3H,0 Na"4H,0 Na"5H,0 Na 6H,0
ESP Hi fif ESP Hi, fiif ESP Hi, fiff ESP Hi, fiff ESP i, fif ESP Hy, fiif ESP H, fiif
Na 0.994 1.045 1.015 1.341 1.405 1.781
H 0.392 0.497 0.511 0.489 0.520 0.495 0.512
0 —0.783 —0.988 —1.044 —0.982 —1.125 —1.071 —1.154
. (H,O); Na' H,O Na'2H,0  Na'3H,0 Na'4H,0 Na'5H,0 Na'6H,0
o ESP Hi fif ESP Hi, fiif ESP Hi, fiff ESP Hi, fiff ESP i, fif ESP Hi, fiif ESP Hi, fiif
K 0.984 1.036 1.025 1.240 1.389 1.499 1.677
H 0.457 0.479 0.464 0.504 0.497 0.499 0.488
0 —0.897 —0.977 —0.937 —1.052 —1.072 —1.081 —1.060
. (H,0); Na® H,0 Na'2H,0  Na'3H,0 Na'4H,0 Na'5H,0 Na'6H,0
o ESP i ESP Hi 7 ESP Hi 7 ESP Hi 7 ESP i fif ESP # 7 ESP i
Cl —0.899 —0.872 —0.846 —0.633 —0.437 —0.366 —0.282
H 0.370 0.395 0.412 0.372 0.347 0.352 0.354

(0] —0.842 —0.854 —0.875 —0.837 —0.807 —0.809 —0.797
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