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4, U Ar REBETRTAESKE, B2 TEMESE FRIESE ST RKH Na, Mg, Ca, Lifl St % H
MRS, RARERTHESREDE, TESKREARIRESIRSENFULRLMESHE
W, 3 BN X BB HHAT T IR, RN TRAAET, M 11 FEEKAY RKFT TN, FE5t Na,
Mg, Ca, LiFl Sr R i FR 481 W 4.4, 21, 56, 11 F1 84 pg » mL ', MIXARMEMETEE N 1.30% ~
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BHFIF. Hik, S5 FKPHETR NS BERIEY KK
FRERKE.
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g, BR%E MR SANEIRLERE CCD Kl 2541 AT
1.2 &#

Sk : 596 mL MR EEIAPALER K s 1000 pg » mL !
Na, 10 000 g * mL.™' Mg, 20 000 pg » mL™! Ca, 100 pg -
mL ™" Li, 1000 pg« mL™" SrindEfE &R RN
BRATKGERD . B RAKGEE . FREXRH
FIKRRID . HERRATITKEBRID . KGFRAK
FIK(BIBID « VERR 5100 v 5K (FERD . RITMEX AT
FAKGEW . RERET RAKGEH . 7T O RKET Y RK
GEW . REBZLRAT RAKT R . KBBHEEF K
FGEWHF 11 X TRERMET.
1.3 A%

B Na(2 pg » mL ™), Mg(2 pg*» mL ™), Ca(8 pug

sml ™), Li(2 pg*» mL™"), Sr(2 pg » mL )R, EE
TEAE R AT, 45078 35 58005 2h h S8 /19 2 %8 (60
~120 W), X (AD WK E(0.3~0.7 L » min 1) D) Fr b5
SADRFEO0.3~1L2 L min ), B iERELERE
¥EA7 187 (Na; 589, 318 nm, Mg 285. 273 nm, Ca: 422. 646
nm, Li; 610. 012 nm, Sr; 407. 746 nm) {{ L3798 BSR40
ISR
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Fig. 1 Effects of the microwave power (a), carrier gas flow rate (b) and
support gas flow rate (¢) on the emission intensity of elements
2.1.3 B#HAAKATHER 14 000
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AR IR R S IR BT R | |MRWB—FE, X Na il Ca i) 10000
MR IR LA R A U 3R IR 5o 5 s T Na 1 Li 1658 ) 2
FEREIINTENE 1], RERETREY : BERIEE 1»2 8000
BRHBBR, P RSN B BI85 & 8 Ak B & 6000
15, #MEHTHEBILEOERRER. FUME THESRK Z o0l -
B 4M47 Ca il StEEM TAESHEN 0.8 Lo min ', T4 : 4
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2.2 fRifEmhR 01 7
ERERWAET, WEETRIFERRY TR, 0 s 10 15 20 25

Concentration/pg-mL!
Fig.2 Standard curves of Na, Mg, Ca, Li and Sr
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Table 1 Fitting curve equations and correlation coefficient
LR PestrE MERE
Na Abs=2 693. 003 94 Xm+195. 971 57 0.998 5
Mg Abs=403. 436 85Xm—54. 576 97 1.0 000
Ca Abs=527. 625 57Xm—69. 504 57 0.998 3
Li Abs=1 020. 572 03X m—44. 392 36 1. 000 0
Sr Abs=289. 797 58 Xm+38. 0427 6 0.999 0

E: RP“Abs"HIER; “‘m"FRERTRNAEEE, B pe -
ml 1

BB AT IR, STTRAIRIENL ORI SR EZ M EA TR
IREMER R, Hrp Mg 1 Li (MR R E () A 1. 000 0, HAth
FICR AR R L (D B/MBA 0. 998 3,

2.3 WHRIBEE

11 kg ACHZ BRI ENEE RE S TR B
PEAL BB SHIETREY 3 F5-5 BT BT R IR BEAE N LR T7 s Y i
HFR. R 2 FRFIFIH T S BER TR B 0Pk, WE.
FEBLEE R LA 6 W B{ERRE L

Table 2 Analysis spectral line, limit of detection and precision
for the determination of each elements (n=6)
&R Wiz / WE/ RSD/ LOD/
TR nm (pg+mL™D % (ng » mL~1)
Na 589. 318 0.5 1. 30 4.4
Mg 285.273 2.0 4.38 21
Ca 422. 646 2.0 4.29 58
Li 610. 012 2.0 2. 87 11
Sr 407. 746 Lo 5.45 84
2.4 BRI

R R 2544 T W AR A T0 3 A BLIEAL Y 3938
B, BRATEUS HIRERK T BRE NS TR LRKE,
PIRERIITR 3. ARST RARE EFinERRECIT
R R HE A" RO XML R, BT Na#EfinsiiEz
b FAWTTREARIZBNT A PTIREAR T FRIKEE, SLHAR Ca
1 Mg SuREH BKT Frin Ik . 1eoh, ALBPTEMA
HEY FUKPERG I G A EES R TR

Table 3 Determination results and the marked range for each element in mineral waters

- Na/mg « L1 Mg/mg+ L1 Ca/mg+ L1 Li/mg+ L1 Sr/mg e+ L1
RHEE  ANE RHEE  RE RHTEE  JEUE RHEE  ANE RHEE  RE

AER 3~10 8.41 3~6 1.18 11~18 1.73 — —

=H 1~15 4.78 0.1~10 0. 39 2~15 1.64 — —
SR 1.7~5.8  3.30 1.6~7.1  0.52 7~20 0.972 — —
Je3idi: 3~16 5.73 6~20 2.13 7~20 2.04

KB — 1.10
B4 20~80 22.48 15~70 12.91 25~100 9.38  0.005~0.25 — 0.4~1 0.33

Al 125~200  167.87 5.5~25.5  0.58 5.5~30.5  0.69 — 0.05~1.5 —

FER#E 5100 30~65 33.28 6~15 2.73 0~120 4.23 0.30.85  0.15 0.25~0.5 —

SRR 120~220  93.13 1 0. 86 2.08 0.04~0. 1 — 0.05~0. 3 —
K&F 198.6 133.67 0. 61 — 1 — — —
HER =115 119.77 — 0.735 0. 0444 — 0.077 —

E: RP=EARFAERTH TR & BEE; “—"Fn B m THEXMET RBREH TR

PR 2 T R E AR SRR, SINRATELSIR B L

Table 4 Recoveries of each element

_ iR ARERRE  IRERE B} e TR B, R 4 A ANz E R,
TR BR JGeeml D JGgemL D /%
Na  RMR 3.30 3.15 91. 8 3 %
Mg  REHZ 0. 52 0.51 87.3
N 2 o4 v e RFA MPT 205" 5k Na, Mg, Ca, Li, Sr&
1 SRR _ 015 R LENTE., ERRY, AcMPT fEREEBIER, RAZ
P _ .15 10L. 7 WARLRME CCD MrlES, A MBI R AR N 55
5100 0.15 0.175 98.5 ARG, SHFMEEERE, BEASEEBHLER A, BUWE
St Bl 0.33 0. 665 93.9 B, RRARPURIERENES FRA. ARULE

H, T &R TR RBE R RTR I % EE RS R, &
¥ ERETETPRAER S B BRI RiER MPT £
POHREITR BN EE S, AR ARG/ —F 0 BT
FRER

E: KPR T REE THERET S BREH ZTR

2.5 fniRE¥
HER AR E R B SR AR B AR AR, RBEIEM
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Dtermination of Sodium, Magnesium, Calcium, Lithium and Strontium
in Natural Mineral Drinking Water by Microwave Plasma Torch
Spectrometer with Nebulization Sample Introduction System

ZHOU Wei!, XIONG Hai-long! , FENG Guo-dong?* , YU Ai-min? , CHEN Huan-wen!

1. East China Institute of Technology/Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation, East China Institute
of Technology, Nanchang 330013, China

2. College of Chemistry, Jilin University, Changchun 130021, China

Abstract The microwave plasma torch (MPT) was used as the emission light source. Aqueous samples were introduced with a
nebulizer and a desolvation system. A method for determination of Na, Mg, Ca, Li and Sr in natural mineral drinking water by
argon microwave plasma torch spectrometer (ArMPT spectrometer) was established. The effects of microwave power, flow rate
of carrier gas and support gas were investigated in detail and these parameters were optimized. Under the optimized condition,
the experiments for determination of Na, Mg, Ca, Li and Sr in 11 kinds of bottled mineral drinking water were carried out by
ArMPT spectrometer. The limit-of-detection (LOD) of Na, Mg, Ca, Li and Sr was found to be 4. 4, 21, 56, 11 and 84 pg

mL ™", respectively. Relative standard deviation (n=6) was in the range of 1. 30% ~5. 45% and standard addition recoveries
were in the range of 84. 6 %~98.5 %. MPT spectrometer was simpler, more convenient and had the lower cost when was com-
pared to ICP unit. MPT spectrometer demonstrated its rapid analysis speed, accurate, sensitive and the simultaneous multi-ele-
ment analysis during the analysis process. The results showed that MPT spectrometer was suitable for metal elements detection
in natural mineral drinking water. This approach provides not only one way for resisting the illegal dealings, but also a security
for the quality of drinking water. Moreover, the usability of MPT spectrometer in the field of food security; drug safety; clinical

diagnostic are promised.
Keywords Microwave plasma torch spectrometer; Nebulization sample introduction system; Mineral drinking water
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