45 % 11 BT AR Vol. 45 No. 11
FENXI CESHI XUEBAO (Journal of Instrumental Analysis)

doi: 10.12452/j. fxcsxb. 26041608

{E#\ SCGD-AES R il ZE 15 IR 55
Figm', oz &', Ly, % 7', BkEY, 2 om”

(1. AERNITE RS RS2, &R M 510006; 2. ARG A T N A EE 25 40k 2 1 i Se e e
JZ T 510006)

M OE. LR A, TR SO AR, RS AR A B AR R B R - S A
(SCGD-AES) AT T ik, REHLETHOLWE . FERIREE . BHARM R SR R BOMHME SR R 0 . 4
RS TIE Na, K. Mg, Ca, 2 hNAFEXARIE M 22 (RSD) 43 5k 1. 9% 2. 6%, 1. 6% F12. 6%, FithiFi
GrA2.30 6.7, 18, 290 pg L™, JFLETHFE40 WLLF, @3 1 SCCD-AES PR | F2E . 2 Ml & +- 4 ht:
fnH Na, K, Mg, Cal{& 5 ik, BRCasb, Na, K. Mgl 2 55 51 4 83. 1%~101%. 82.5%~102%.
116%-~134%. MEAh, SCGD-AES Xf H-3EFE SN E 45 R 5 1ICP-AES 25 R A Wtk . #E— P b J5 Brid it i)
fEHE SCCD-AES ] T BRG4GB BB ES 4 IUA CE LA I

KB WG (SCCD) s JETFESDEIE(AES); HIEHA; JTHEMT

RESES: 0657.3; 938.13 MEFRIRED: A XEHRS: 1004-4957(2026)11-0001-07

Determination of Na, K, Mg, and Ca in Soil Samples Using
a Portable Solution Cathode Glow Discharge Atomic Emission
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Abstract: In this study, a portable modularized solution cathode glow discharge atomic emission
spectrometer (SCGD-AES) was developed using a metal rod and an electrolyte sample solution as the
anode and cathode, respectively. The effects of discharge voltage, sample flow velocity, anode ma-
terial, and supporting electrolyte on signal intensity were investigated experimentally. Under opti-
mized conditions, the detection limits for Na, K, Mg, and Ca were 2.3, 6.7, 18.0, and 290
pe L™, respectively, with 2-hour relative standard deviations of 1. 9%, 2.6%, 1.6%, and 2.6%,
respectively. A simple, rapid, stable, and cost-effective SCGD-AES method requiring less than 40
W of power was developed for determining Na, K, Mg, and Ca in soil samples. Excluding Ca, the
recoveries of Na, K, and Mg were in the range of 83. 1%-101%, 82.5%-102%, and 116%-134%,
respectively. Moreover, the SCGD-AES results for the soil samples aligned well with those obtained
via ICP-AES. After further optimization, the developed portable SCGD-AES device can be de-
ployed for the on-site, online detection of metal elements in environmental samples.

Key words: solution cathode glow discharge (SCGD) ; atomic emission spectrometer (AES) ; soil

samples; elemental analysis
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Fig. 3 Effect of discharge voltage on emission intensity (A) and discharge current(B)
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Fig. 4  Effect of solution flow rate on emission intensity (A) and discharge current(B)
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%, EOBEM R RER . PR MRREGA) . REUE . M PRIE 22 (RSD) Ak PR UL 1,
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Table 1  Analytical performance of SCGD-AES

LOD/
Analytical line/nm Supporting electrolyte(pH) Linear equation  Linearity range r Sensitivity (ne-L™) RSD/%
ng*
Na(588.93) HNO,(pH 1.0) =7 948x+619. 0 0~1.0 0.9937 7948 2.3 1.9
K(766.35) HNO,(pH 0. 8) y=2381x+329. 7 0~1.0 0.998 2 2381 6.7 2.6
Mg(285.18) HNOJ(pH 1.0) y=1416x+64.31 0~20.0 0.999 0 1416 18 1.6
Ca(422. 40) HNO,(pH 1. 0)+0. 15% CTAB y=171. 5x-332.9 0~100. 0 0.9954 171.5 290 2.6

2.4 RS
B HEREIRY . &0, U8, M pH 1LORYHNO,EZR . M4IE Nabf, 5L R 2 (5 FFE ;
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IREATEE  (HXS T Ca RG], FESL 1 ~ AR AE SR M 225K, AR IV ~ V BRSNS R4, idBH R
WEA ) SCCD XF Ca HASIN R BB AN S SCRS I o f B8 FL S A MR AC 92 . Ar ) Ca ISP A TS0 R L R HL A ST 3
FEAR—FL, WSO Ca S ISR R B T PR AT R R R B SRR /N, e B B /NSRBI
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Table 2 Analysis of five soil samples via SCGD-AES

Sample Element Original/(mg-1.") Added/(mg-1.7") Found/(mg-L.™") Recovery/%
I Na 0.5124 0.4 0.864 7 88. 1
K 0.5843 0.5 0.996 8 82.5
Mg 0.4010 0.5 0.984 4 117
Ca - 2.5 1.449 -
I Na 0.4047 0.4 0.7672 90. 6
K 0.956 8 0.5 1.462 8 101
Mg 0. 608 7 0.5 1.225 123
Ca 2.233 2.5 3. 667 57.4
] Na 0.5592 0.4 0.8914 83.1
K 0.4854 0.5 0.959 8 94.9
Mg 0.599 8 0.5 1. 187 117
Ca 2. 646 2.5 3.782 45.4
v Na 0.304 4 0.4 0. 656 0 87.9
K 1. 045 0.5 1.556 102
Mg 0.3863 0.5 0.964 5 116
Ca 0.824 2.5 2. 109 -
A% Na 0.2547 0.4 0.6585 101
K 0.5845 0.5 1.076 98.3
Mg 0.864 8 0.5 1.533 134
Ca 2.521 2.5 3.500 39.2

#3  SCGD-AESHIICP-AES ¥ tuis
Table 3 Comparison of measurement results between SCGD—AES and ICP-AES

Sample Element SCGD-AES/(pg-g™") ICP-AES/(ug-g™)
I Na 5.124 4. 889
K 5.843 5.815
Mg 2.025 1.911
Ca - 6. 858
I Na 4.047 3.803
K 19. 14 19.01
Mg 3.074 2.648
Ca 11.45 22.69
I Na 5.592 5.435
K 4.854 4.834
Mg 3.029 2. 846
Ca 13.57 27.28
v Na 3.044 2.831
K 10. 45 8.603
Mg 1.951 1.614
Ca 4.227 4.238
\ Na 2.547 2.827
K 5.845 4.878
Mg 4.367 3.201

Ca 12.93 18. 15
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