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Spectroscopy and Spectral Analysis
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Fig. 1 A part of Pr/Nd solution EDXRF spectrum
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Table 1 Initial guess of gaussian peak parameters WM/ 1,699 4,
itz ey fER cio Ajo wjo FLMZE 2 BXF AT RUR B, TR AR 28R, Xl T
/keV /ch /eps /chs B 43 A (I Lb1 55D SRR S H — R B AL B LR R 0 R 0 &
S S DT A 2 OSBRI TR HE K 0 0 22
2N LS B SO RO g AT S R G TN R 22 K
3 Pr La 5.035 254.036 148.331  2.707 0 s LB £ 5 2 ¢ 32 5 6
4 Nd La 5.228  264.547  103.514  2.753 .
5 Pr Lbl  5.492 277.176 166.525  2.810
6 Nd  Lbl 5719 289.210 117.653  2.863 2 BESBRALER
7 Pr Lb2, 15 5.849  295.898 89.772 2.893 Table 2 Parameters of Gaussian peaks optimized
8 Nd Lb2.15 6.088 307.859  26.460 2. 947 P ‘
. . . . . S S o [F[=9==0 ¢jo Am wjo
9 Pr Lgl  6.325 319.690  30.206 3.001 A L Jch Jeps Jchs
10 Nd  Lgl  6.601 333.497  33.084 3.064 ) Pr 0 1453 224,800 Z. 452 2 805
11 Pr Lg2.3 6.617 333.497  33.084 3. 064 ) Nd Ll 1633 234818 2,618 5 799
12 Nd  Lg2,3 6.901 347.756 12.045  3.130 3 Pr La  5.035 254.182 143.005  2.760
s 37. 645 4 Nd  La  5.228 264.243 101.085  2.665
5 Pr Lbl  5.492  277.645 163.533  3.002
6 Nd  Lbl  5.719 289.369 113.770  4.303
7 Pr Lb2,15 5.849  296.473  47.692 2.439
8 Nd Lb2, 15 6.088 307.568  25.922 3.107
9 Pr Lgl  6.325 319.755  29.239 3.306
10 Nd  Lgl  6.601 333.379  32.098 3.176
11 Pr Lg2.3 6.617 333.379  32.098 3.176
12 Nd Lg2,3 6.901 346.739  11.246 3.778
o 1. 6994
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Table 3 Comparation of EDXRF and ICP test

Pr/% Nd/ %

1 64.49 35.51

2 64.47 35.53

3 64.53 35.47

4 64.49 35.51

5 64.38 35.62

6 64.57 35.43

7 64.37 35. 63

A5 iR 22 RSD/ % 0.106 0.193

XRF i 7 ¥ (A 64. 47 35.53
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Fig. 2 (a) Composition of 11 Gaussian peaks with initial guess -
parameters and the raw spectrum; (b) Composition of
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Abstract With the restriction of detector resolution in EDXRF, the peaks will be widened, and the overlapping of several peaks
cannot be neglected especially in multi elements sample. The process of achieving the intensity of pure peaks. named spectrum
unfolding is difficult. There are three unfolding methods traditionally, ROI integration, pure element peeling, and the coefficient
method. Both of the methods cannot unfold the complex EDXRF spectrum perfect. In this work, we introduce an optimized
algorithm to EDXRF spectrum unfolding process. Pure peaks, processed by applying the smooth and debackground operation to
raw spectrum, can be considered as the sum of several Gaussian peaks, which can be formulated by Gaussian functions with 3
parameters each, height, width and position. By alternating the values of the 3N parameters within certain boundary conditions,
the error between theory function and raw spectrum can be smaller and smaller. In mathematics, this alternating process can be
finished by Optimize algorithm. When we developed the algorithm by 3N parameters Conjugate Gradient Method and coding the
program, an EDXRF spectrum of Pr/Nd solution was studied. Sum of 11 Gaussian peaks with 33 parameters was very well
closed to the raw spectrum composed of 11 L-series peaks of Pr and Nd, and the error calculated changed from 37. 645 to

1. 699 4. The innovative of this paper is the application of optimized method in complex EDXRF spectrum unfolding process.
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