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Abstract: Based on the coupling of hydride generation (HG) and microwave plasma
torch (MPT), a rapid and sensitive method of hydride generation-microwave plasma
torch-mass spectrometry ( HG-MPT-MS) for arsenic under atmospheric condition was

developed. The mass spectral behavior of arsenic under different ionization conditions
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was investigated. In both positive and negative ion modes, arsenic displayed characteris-
tic mass spectrum peaks, which was significantly different from electrospray ionization
(ESD, inductively coupled plasma (ICP) and other common ionization techniques. HG-
MPT-MS enabled ionization of analytes at molecular level, and it formed adduct ions
with NO, , and even dimers of arsenate ions. Due to the combination of hydride gener-
ation and microwave plasma torch, the background noise and the signal intensity of ana-
lytes were greatly improved. Therefore, this method was suitable for direct mass spec-
trometry analysis of trace arsenic in complex samples. In addition, the influence of HCI
concentration on the signal intensity, and the regulation of arsine generation behavior by
microwave power were studied. Compared with ICP, microwave plasma torch showed
more obvious advantages on the analysis of arsenic, such as extremely low power and
argon consumption, soft ionization and continuous energy regulation. The total ion
chromatography (TIC) and the extracted ion chromatography (EIC) of all analytes
displayed good signal stability and peak shape. In addition, arsenic concentration and its
signal intensity showed a good linear relationship (R? >>0.998) in the concentration
range of 1-500 pg/L, and the detection limit was 0. 02 pg/L. This method was applied
to analysis of a reference water standard and two real water samples of lake water and
river water. The results showed that the determined value was in agreement with the
certified value for the reference standard. Spiked recoveries of the river water and lake
water samples ranged from 95.0% to 105.0% with the relative standard deviation
(RSD) of 8.0%-11.0%. On the other hand, the commonly used hydride generation-
atomic fluorescence spectrometry (HG-AFS) was also compared with MPT and ICP,
which was more economic on power and argon consumption, and had even lower detec-
tion limit. However, MPT might have more advantages on simultaneous analysis of
multi-elements, such as As, Sb, Bi, Se, Te, Hg and so on. This method was expected
to provide a useful tool for sensitive analysis of As and other metalloids from complex
matrices.
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try analysis; inductively coupled plasma (ICP); electrospray ionization (ESI)
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Fig.1 Schematic diagram of hydride
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coupled to LTQ mass spectrometer
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Mass spectra of m/z 204 based on direct spray introduction of arsenic solution (a) and

hydride generation introduction (b), ESI-MS (c¢) and ICP-MS (d) spectra of As( ][ ) solution
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Fig.3 Mass spectrum of arsenic hydride in positive ion mode (a), MS*(b) and MS’ (¢) spectra of m/z 160
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Table 1 Analysis of arsenic in reference water standard and real water samples by HG-MPT-MS

B 2% WA iy T g 0 T [al i %
Sample Certified value/  Determined value/ Spike/ Determined value with Spike
(pg/L) (pg/L) (pg/L) spike/ (pg/L) recovery/ %
RN — 3.440.4 10.0 13.8+0.8 104.048.0
LIF/N — 7.3%0.5 10.0 17.0%1. 1 97.0%11.0
GSBZ50004-88 38.3 37.940.9
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%2 MPT 5 ICP.AFS S #T T R A EAI X HE
Table 2 Comparison of MPT, ICP and AFS on analysis of arsenic

e e A5 B AR AE LB & B T 1 JEF 9ok
Parameter MPT ICP AFS
T #E A/ (L/min) 1 16 0.4~0.6
JE 1 B85 Wk A H
ST IART ] T A Cl
HE 50~200 W % &5 A 251200 W 25 150 WO HD
LB K H; AsO; +NO; ~ (—) As* —
H; AsO, +NH, * (+)
R A LGNNI TN TRE R IE R E —
S IR R BT
R B / g/ 1) 2y 0. 024 H A KA #50. 01 <0. 0L(ES A KA
FE AL RE X T A S 52 R it R A3 A T ik B4R BT [ AR TC i B S0 8 A

THER) AT T e A I e i . AR
AFS e S AE BEAE T TH He MPT 8 HL
LG g S 0 B R & HEAIG (<Z 0. 01 pg/L) . fH
MPT 5 i % & A AFS Tk LU L %, an
12 G % (As,Sb.Bi,Se, Te, Hg %) [ if I 5
Jiif . Y34, HG-MPT-MS fg % 42 fit iE | 11 2
Fofr s = A DA =2, AT LA 52368 R 4 AR 0 A 1) R
FEEEFREIIE X . X ek 17158 ESI-MS Joik
A CH B T AL ) Ta) R 5 TG B A AR AT B BT
A A5 DL SR ORI L% 7 kAT ¥ R S B
flu e A% A AL T R .

3 #Hit
ABETEAR T — Rk S W) R AR RO 5
P S5 8 TARIESE & X Bh AT A R HT Y
RO T O . DT IROARRE B 55 A
PERE S ALY L AR T SO LA L RE A i
P A B T R R A ERE L BRI TR
R HEBR TR0 BT, R £ TR E A
PERE T 19 BB B AR KA BR824
LR . U A R R URE B
I B AT 2 AR ) A AW d R R M RIS T
AL AR PR K 23 X Bl A R TR MR
Yoo IS SRR VRN . 6 ) S AL W)
e A AR e %k B 7 S5 R ) TR AN AR AF R AT
A SO B R USRS . S
ICP A LL » B3 I8 45 185 1 M M6 A 23 M e 5 il 2L A

SR S i S O e ELAE s O 2R 5 L )
AR DG A0 FEASIF R Rl X 3 2R AT R A0y
Bre %7 ikid oA Y AR GE S R0 S BB
X R I A5 BEAT A S R R AL . B
i 3 2R 5 IE A [R] i A 7 5 B 4 B 1R
HEAE S IR B il B 20 A O T B A BRI AE AL
S i £ IO AT
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