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Agilent 7500c HJBGHE & 28 55 T 1K i 7% {3 ; Babington /&
HEAY, FUE A IERGEIE, Piltier - FAEER T (2L
0. DC, MHENAKE AL, 2.5 mm F0E, FEHHEN
Ni #4157, MARSS fi i (X (CEM, USA).

PREN & : 10pg » mL ™ AYRARHES W 10 ng « mL™!
BB B2 B RETR A AR EE I 220 MR A D (Agilent,
Part#518423566) ; fEAARII: 1 pg » mL 'Rh 5 Re,
E Z MBI b #alik, HFHA=>18.2 MQ, H Milli-Q
HAliK RIS, TR E A AR S R VAT

R E R UEY) BT GBW 08552, th E R} B I i 5 4%
ST s XPUFE K —BARUEY) JTE GBW 08572, Ryl & £ i
TUEL2EDFFET
1.2 HRETRE
1.2.1 ok iH ik

FHBGREAG R 1 mL ke, SOETRFRI 0. 1~0. 3 g h¥)
HERES, K65 0.000 1 g, B TR VR 1R I L 4-
PYSRH L H( PTFE-TFE) & R A#0ET . A 5 mL WeAisER A
1 mL H. Oy, I35, 7EER FH#EBIHM 30~40 min,
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SEVE I B AR R I AT 7 . AR SS HE, B HER
W BEANTH RS 2 T 50 mL PET 3R, I8
KRR S 3T 3~4 W, WA IFE PET i, &
% 50.00 g, B,
1.2.2 Eikilfk

FHBRRAS R 1 mL B, SREFREL 0. 1~0. 3 g h¥)
VR R E] 0. 000 1 g, BT 50 mlL JR & P ) 5 DU 6
LIFHEM A, WA 5 mL AR A 1 mL H.O., 35 L3 F.
B R E AR RS R SRR E A, A5 0.6~1.0
mL 245 WOR AR RE S I iR VR 55 B 2214419 50 mL PET

RN, DI RREAIKBEREM S 5T 3~4 K, WEIRGIFE
PET Jfisp. E % 50.00 g, B4,
1.3 fRARMZRELH
H 5 Y8R A Bk Se AR BOE KRN 1, 2, 5, 20
ng » mL', 7EMRALISEI 50T T 25 1 AR HEV TR R
G, A g A B IR E 2. LRMAE IR AL r==0. 999 9,
1.4 ICP-MS {LE&5#
ICP-MS {{#%4 H ZhiAE 4

WERBIE., HE. A
Fr.

AR TAE SR AR 1,
Py« BUAR A A P 2SR A5 4% T 4

Table 1 Operating condition of ICP-MS

e A ORS ##38;
RF 1h#%/W 1350
B E/(L e min 1) 15.0 AAW R/ (mL « min~ 1) 4
AR/ (L - min— 1) 1.0 PURRAT LI /v —11.8
BT/ (L min 1) 1.12 J\BFF R/ V —12.6
FEPETE R/ (mL » min 1) 0.4 O E/V —21
RAETRE /mm 7 HHL /Y —17
ARSI ]/ s/ Rl 26 0.3 HoAth 2R 5 M A R
A CeOt /Cet<<0.5%
WL HE i} Ce?™ /Ce™<2%
2 ZR5THE 2.2 REER THNTER R OTEE
Sefi 6 NKRIRFNLIE, 43552 Ses ™ Se, 7 Se, 7 Se,
2.1 HRETAETTERLLE 9 Sl Se, ™ Se, " Se, 7 Se [ KR F AR, R4 R

2199 ML YR 2 R i ALk L SR I8 T i 35 R 35 i
5+ AR S A L IR ot I [ WSS B P T Y 2
it GEARAI I K R R I 5 Y R RN R ik
PRI HERR . ATy TG0 A SCHRE bl b BRI R i

BUREEW]S ¢ 1 MRNIR - A AL SR RO etk LAe)n
AR TH A 2 B 2.

Table 2 Microwave digestion procedure

725 AARFERER R BRI R ™ Se(49. 6%0) FI™ Se(23. 8%0) 43
MZFKAZREFETF A AP A AT R E T, K
I A — AN e Ve A ¥ Se(8. 6 %) BUAR E AR HA%, B
FAZFEFETFHTHARMRK, HZAYKe WRZFTT
Porr LUE S T % Se= 821X 1—[83] X1 Bk, HItTE
HE AT R Se HHATINRE .

ORSHEAF , 5 ALY Se #HATMIE , A5 N7 T
E, VLA —. AR TE ORS BT [A] BT L L T 7™ Se,

Stage  JEFHAIE)/min  FHR/W  EFHRE/C  {RIFRTE]/min 0 Se, % Se SN E F P FIXFWE P FP AR AE Y BT, 0 25 R L3R

1 5 1 200 120 5 3.

2 5 1200 170 20
Table 3 Standard values of the certified reference materials and the results of
determination by ICP-MS (with/without ORS mode) (pg * g”') (n=6)
[ 2% A (GBW 08552) XIF(GBW 08572)

W E R PR W E(H RSD/ % PR W SE(H RSD/ %
8Se(# Hy) 0.523 4 2.3 1. 489 6 1.8
8Se(# N) 0.634 4 22.8 1. 426 3 17.1
89Se(# Hy) 0.49%0.05 1.154 0 11. 6 1.52£0. 04 3.346 5 12.4
82S8e(# Hy) 1.715 1 17.4 5.057 3 16. 3
82Se( £ N) 0.567 7 4.1 1.564 2 5.5

e # NCEERD; # H (ORS i)

2 3 IR T LIE th ORS BT Se F1* Se (10

(B LOARUEE i 2, H RSD R, 08 45 RANMER 5 ™ Se 1
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W - S hRUE AR B W) A P ORS B Al R ™ Se
FrilsE . E RN Se B E (-5 bR UEELIEA W) &, B2
— AR E EEK
2.3 AmMNEEXHEEE

FEPIRIBET 20 B2 110 Gemlibr i, Kiodls %
ORS BT 97 Se f) Wiy {1 K 24 Lo 3 38 A58 20 F 1™ Se K 5
Fs P ORS B HG H R H AR 2R

SLIIE T — RINA R A& A bR fEY i, S5 R
YEFBAREAELY 3 ng » g " LL B, PRS0 i EL
PRI, HARSG PR EEAY S SRR EL 3 ng » g !
AT i 35 3 2 X 1 0 2 {5 W (LA AR 22 575 T ORSS A6t
AT A Se AIEETE S AR BE ISR ShRvEMAE W&, W
& 1,
2.4 J5iEHYAE H BRADANAR 2] U SR 5

TEMRACH LI ACNE T s P AT 1) 28 i 11 ks 3t
T 7 i R R . A AR R A A A HEBROK 0. 024 ng -

-1

Content/ng'g

Sample

Fig. 1 Standard values of the certified reference materials and
the results of determination by ICP-MS (with/without
ORS mode)
W oa: FRUEM: b: 8Se(# Hy)s c: 82Se(# N)s d: °Se(# Hy)
g 'y 7E ORS B Al 4G 1 R 0.004 6 ng + g '

HI T A MBARAED) 5T X ILVRORE it AT T s 1] g 552
B, [BCRLE 90. 8% ~107. 2% Z ], W3 4.
2.5 SIBREEmOH

SR VBT A 12 0 B Sl ) 1 W AN 2 BURE i o 20 S0l E T
BEATRHEATIAE  WELRIE 5.

Table 4 Results of recovery test(n=5)

NELiPIReS [ (328 /0 A= AIEAE/ (pg e g™ IbME/(pg g WEME/ (pge gD iR/ %
TRl T 8Se(# Hy) 3.21 5. 00 7.78~8. 46 91.4~105.0
8Se(# N 3.37 7.96~8.57 91.8~105.0
T T i 78%(# Hy) 3.16 7.70~8. 86 90. 8~107. 2
82Se(# N) 3.15 7.72~8.25 91.3~102.0
Table 5 Analysis results of samples(pg * g~')
iR K 1 i 2 FE 3 Rl 4 Rl 5 Rl 6 B 7
8Se(# Hz) 0.129 5 0.153 4 0.143 9 0.452 8 0. 360 4 0.432 9 0.466 6
2Se(# N) 0.108 2 0.120 3 0.120 0 0.467 5 0.378 0 0.494 5 0.451 6
SE > W E A RUER AT HE WA 25 IR PRI
34 TG 0 2K . ORS A8t 2k H -li 8 5 i it A5 A H T B 1

U TR R A W A T P ICP-MS W G2 ket
WS UG, B . 1Ak, ICP-MS 5@k 5t i i ]
PR, A RO BRS K™ %45 Se 2= A 1 T 35 1™ Se

sz %

S FET T BT Se ME, KRR TR H R, ol 27
IRALIN S AT LA RHIERIESR IR A ity 23 Hr 00088 K
HHEEN.
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Determination of Se in Blood and Tissue of Animal Samples by Normal
ICP-MS and ICP-MS with Octupole Reaction System

WANG Ying-feng', LIU Cui-mei', LIU Shao-qing', SHI Yan-zhi'* , CHEN Yu-hong®
1. The Analysis Test Center, Capital Normal University, Beijing 100048, China
2. Agilent Technologies Co. Ltd. , Beijing 100022, China

Abstract The Se in the blood and tissue of animal samples was determined by ICP-MS instrument. The method was not only
proved simple and rapid, but also showed satisfying precision and low detection limit. The optimum conditions of ICP-MS for the
method were investigated. Results by the digestion method, the isotopes selection, and the difference between the normal ICP-
MS without ORS (Octopole Reaction System) and the ICP-MS with ORS were compared, which afford reference to the determi-
nation of the same kinds of sample. The standard materials were determined to proved the reliability of the normal ICP-MS and
the ORS-ICP-MS methods. The ORS-ICP-MS can effectively remove the interference based on polyatomic ions, so the the detec-
tion limits were lowed, and the accuracy was improved. The detection limits of the method for normal ICP-MS is 0. 024 ng « g~ '
and that for ORS-ICP-MS is 0. 004 6 ng * g !, the RSDs are between 1. 8% and 5. 5%, and the recoveries of the method are in

the range of 90. 8%-107. 2%.
Keywords Digestion method; ICP-MS; Octopole reaction system(ORS); Se
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