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Table 1 The slopes and R* of the calibration curve for Ca

FE Original data Off-peak data WT data
BT g R? (RS R* (RS R?
1 73.79 0.977 2 72.91 0.978 3 71.76 0.990 0
2 73.31 0.987 8 73.03 0.988 1 70.95 0.9889
3 72.85 0.991 0 71.05 0.9914 70.81 0.9955

PL Ca 70 2 K ofi il £k o 1, HC D0 800 19 B0 & B (R-
squared, R*)2N 0.977 2, B0 IEEEIE K R* S 0.978 3,
WT Bty R* 2 0.990 0. T A KE & 19 R® fHAR & T 0.97,
1B B0 =Fh 75 16 0 LR AN R 100 WD T 1 B R 5 1 I 4 J T
R T IR
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TONBAE R . = A RER I RE 50500 182060, —7. 62041 —
La%., R 3, FEFREERER, =R RE 518
14.5% . 0. 196 F1 0. 8% . JkF/NJABH L. = DFEMME RE
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Table 2 Prediction results of Ca by SAM

. Original data Off-peak data WT data
FE Ca e/ — - S - S -
o) (mg+ L1 oo v Bz / RE/ o0 v 2/ RE/ oo ik Bz / RE/
(mg+ LD % (mg+ L") % (mg+ LD %
5 12. 85 157. 0 5.77 15. 4 5. 66 13.2
2 10 20.51 105. 1 9.12 —8.8 9.24 —7.6
3 20 29.42 47.1 20. 66 3.3 19.72 —1.4
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Table 3 Prediction results of Mg by SAM
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= . 1 185 )52/ 1RVA / IR )2
%5 (mg+L 1) T/ RE/ T e g/ RE/ T g/ RE/
(mg+ L1 % (mg+ L™ % (mg+ LD %
5 6.01 20. 1 5.73 14.5 5.67 13.4
2 10 10. 31 3.1 10. 01 0.1 9. 96 —0.4
3 20 20. 55 2.8 20. 16 0.8 20. 09 0.5
BZ WRUEIIAGE B 528 O e T e A BRI R v IR AR (N}
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PGS G BRI = VA IR R E AT HERA B R T OGO o 1Y
FHXF FR UE R 22 (relative sandard deviation, RSD) 3 7 £ 15 5t
EEREMREME . RSD @/, B ERENGESEREE. RSD
2 AN = (D

RSD = SD/I (D
KD, TR ERESE BRI (E . SD Jy ot ik o B i b vfl 22
SD & X 4n=A(2)

SD= />, —D*/(N— 1) )

@ I e Wl BOGIEeR B . N 6 B B2 A
R, WSk 2 B . UL No. 1Ry Ca 9 fil

x4 BRERFTENLE
Table 4 Comparison of background removal methods
RSD/ % Stk DL
Original data 1.47 13.05 0.53
WT data 5.79 5.00 0.21
Off-peak data 26. 71 8.96 0. 36

WT #0389 RSD b 5.79%, B % # 1IF %038 19 RSD Ny
26.71% . WT #4519 RSD {k TR IE 7L, FW WT & &
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g, 91 AR BR (detection limit, DI)AE MRS 457, E

KO, K AEH T 3, Su 2% HERE RS br
2. om AREM LR R, fiR D AR, WT k45 3 19 4r 2
Hi R RN TR A IE VR . EPIR T IS 2R R ik 4 ]
R W 3 R g Mg A2 I 3 T LA AR AR A 1 IR

AR — RS O, B AR S B E R 1R 5 R
SO UG R O . PRI g A A T R AR U )
WL/ LT RTS AR S IR Bl o /0N D 7 i R 0 A T T
] L/ DL, B/ 22 4 vk PR RE T 4

4z B
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Wik SARMEI ATE AR E5 & o 3 3 X R b Ca 1 Mg 1Y
K. BT RN SRR OSIE SR SRR A . R
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Ca and Mg Analysis in Solution by Solution Cathode Glow Discharge
Combined with Standard Addition Method and Background Removal
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Abstract Solution cathode glow discharge atmosphere emission spectrometry (SCGD-AES) is affected by the matrix effect in
aqueous solution. Moreover, actual water contains many elements and the components are relatively complex, which makes
matrix effect more serious and leads to a decrease in accuracy of metal element concentration prediction. In order to reduce matrix
effect of aqueous solution in SCGD-AES, quantitative analysis methods are often used to analyze metal elements. Among these
methods. standard addition method is especially suitable for the situation that matrix effect or interfering substance is relatively
significant. However, standard addition method is vulnerable to background interference, resulting in the error of results.
Therefore, the background interference must be eliminated before standard addition method is carried out. The simplest method
to eliminate the interference is off-peak correction method, which deduces the background intensity value measured at the left and
right of the linear peak, so as to eliminate the background interference. Wavelet transform method is also applicable to eliminate
background interference and it is universal. This method is applied to multi-scale stratification of wavelet., and then the low-fre-
quency coefficient of wavelet is processed to obtain the corrected data. Here, Ca and Mg content in solution were predicted by
off-peak correction and wavelet transform method based on standard addition method in a homemade SCGD- AES system. For
the traditional standard addition method, the relative error of the Ca samples with concentrations of 5, 10 and 20 mg « ™' were
measured as 157. 0%, 105.1% and 47. 0%, respectively. The REs of Mg in the three groups of samples were 20.1%, 3.1%
and 2. 8%, respectively. However, when the standard addition method and off-peak correction were combined, REs of Ca were
reduced to 15. 4%, —8.8% and 3. 3%, and REs of Mg were reduced to 14. 5%, 0. 1% and 0. 8% , respectively. When standard
addition method by wavelet transform to eliminate background interference was employed, REs of Ca decreased to 13.2%,
—7.6% and —1.4% respectively, and REs of Mg decreased to 13.4%, —0.4% and 0.5% respectively. The experimental
results show that the accuracy of Ca and Mg measurement is significantly improved by off-peak and wavelet transform method.

The two methods can effectively eliminate background interference, reduce matrix effect and improve the prediction accuracy.
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The wavelet transform combined with standard addition method can be used for various background correction occasions, without
selecting appropriate background correction points, and the prediction accuracy is higher, which has advantages compared with
off-peak correction method.

Keywords SCGD-AES; Metal element detection; Standard addition method
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