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Abstract: A structure analysis method is reported in this paper. The accurate measurement and data correction
of sodium sulfate liquid structure to obtain the radial distribution function by X-ray scattering with a five-circle
goniometer in of the 4W1C beam line of Beijing Synchrotron Radiation Facility(BSRF I). The least squares
refinement of structural parameters results show that the first hydration shell distance of Na™-OHx(I) is 0.243
nm, the hydration number is 6.0. The second hydration distance is 0.448 nm and the hydration number is 13.3.
Sulfate ion SO;™ has the first hydration layer, the hydration distance of SO -H,O is 0.374 nm, the coordi-
nation number (CN) is 9.1. The distance and CN of oxygens in SO, with H,O, Os-W(1), Os-W(2), Os-W(3),
Os-W(4), are 0.283, 0.322, 0.375 and 0.486 nm, respectively. Their CN 8.0 except the CN of Os-W(2) 12.9.
Contact ion pairs NaOSO; also exist in the solution, the Na-S distance is 0.348 nm, and the CN is 0.20. We
compared the structure with the crystal structure and confirmed that SO anion coordinated with Na* ions in
the mono-dentate form. The Na-S distance of water sharing ions Na'-W-SO;~ is 0.491 nm, CN is 0.62. The R
factor of the refinement 0.16 demonstrates a satisfactory calculation results.
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Figure 1. Difference radial radial distribution function
curve D(r)-47r’p,
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Figure 2. Gaussian Multi-peaks fitting curves of Na,SO, samples
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Figure 3. Calculating routines of diffraction data in the KURVLR program
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Figure 4. Radial distribution functions in the form of D(r)-47r’p, of
the aqueous K;B,0; solutions: experimental solid calculated dotted,
and differential dashed
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Table 1. Structure parameters obtained in the model calculation for the aqueous solution of Na,SO,-40H,O with the estimated errors
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d i
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