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o EXE #txée
(P B 5 B SR A HLY B SR E SR E, RS 650223)
R EHE

(Zd¥HF%, 5 650223)

# E RALZIMWEELB-HG WBLEY ALY ICP-AES B, NEnh 8.5, BEHs-
S B, RHBEET 10~100 /%, FEARRELNAIMERSHEEADE.

XN LBRBSEETFERFREMLY AW RE, AR
1 5] B

BERES S TFERET R5HEEICP-AES) BRE M REEMEEER M TMAE
TLERRRARENBERA. BEENSIHBIERERNNLRAARBMES%), REFE
BARGE, AR LT RAN, MFE. YRS FREMN. 8. R BN/ Sk
Y EEETTREXETENREE, BEREL R, &3CH A LB-HG 5 ICP-AES B, Bk R
B RS, R HE, E— R TRE As.Sb.Pb, i i FRFAMK T 10~100 £, 1
EREAZERREBHENER.

2 SCIGERSY

2.1 {UERREFMIRIERE

ZE LKA/ F IL Plasma-200 B354 ICP Y6, 8RO AKES, %K 27. 12
MHz, 1% 1.0~1.6 kW (W), BEE H b
(107. 3~214. 6 kPa) , ¥WEHSFHE K 13 L/min
#1118 L/min Bi#4, LB-HG BB BE.LE 1L
T HBREHEMD, B 1 Fim. $IE— 1Bk
Z %, LB-HG B F 1k 3% B & ¥ i A ICP- c
AES gi,a‘b ?ﬁﬂﬂi{ﬁﬂlﬁ&m(ﬁ‘ 1.5 mL/ Ii.igll L:;St?fﬁ?ﬁﬁf cyclone
min ﬂ 2.2 mL/min Wj%) ’aw%&#ﬁl%% a. FMHBA O (input fo'r sampie solution);b. Waik
BHERIAFAFTHTHE. #E WA O (input for KBH, solution) ; ¢. #H*TA K (in-
2.2 RAAES put for carrier gas),

1% KBH,-0. 2% NaOH ¥, R B 8
Y REH . 2% H,0,-8% (NH,).S,0; EALFIE M. As.Sb.Hg.Pb #1000 mg/L. tRHEY
R 1. FEFREYRA LS 0. 25 g, 10 5 mL HNO; #1 1 mL HCIO, , {&iE fnh, 285
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%, YBEEHAHFERZE HCI0, B A, FEBUET, B#/50 10 mL HC 8% )L, 52
LBMBVH, €2 50 mL 77/, 1 As.Sb H Hg AREY R 2. AR 1, HAHE 5 mL
1:1 HCl #l 2% H,0.-8% (NH,),S,0; % 50 mL #3F5, ¥ Pb,
2.3 BRESR

FRUIHE % 3h K 3 0 KBH, A 2. 2 mL/min f 1. 5 mL/min 89 ## A LB-HG BE
1£43%, B A ERELY, HESRA ICP-AES #H17H5E.

3 #R5iTie

3.1 KBH, RERBARIXME

KR, B KBH, EMNZEHITMA, HENR. MEEKT 1. 5%, i F R ME, =
HERBESHASE FRESE FHRE R, ICP JBER K, 8RH 1% KBH, W5EMME
B AEER., WA 2 xR,
3.2 SRS REEENYE

HKEFRTEERENY, HEBRENFE, NMNENRESRHEBRKOXREC, K,
MRS I, AR, SR TR REE B AR, T As.Sb.Hg.Pb ELWIE R,
AR, MEMARATREREAYHREEMER. RELE, HTERME. B
BEK, SR HRE AR TR, REEM,2. 0~3. 5 mol/L HCI X F As.Sb.Hg BINIE,
BRI IR B, T W B B AR BE R ZE 0. 4~0. 6 mol/L HCl 2, N[ 3 R, Bl
B Pb( DD RREE BRI =AY, MET &N Po(V), AR PbH, . HFME L
7, % F§ KBH, & F 8, WA AL Pb (O TLIEH K, B AL R, ARR%ERE 2% H0,-8%
(NH,);S:0s fENSH AN, ERHFAETHEOEMDERRERR, BLBERE®,
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Fig. 2 Relationship between the concentration of Fig. 3 Effect of acidity on the intensity of spec-
KBH, solution and the intensity of spectral line tral line
1.Sb; 2. Hgy 3. As; 4. Pb, 1. As; 2. Sb; 3. Hg; 4. Pb,

3.3 KRHRNEEE |
ELRFEEHRMESFEFETEXGTHUETEENSHFLEMERNEMYE
A SRR RN, IR 1, NS T ARSI FE e RO S EEH.
3.4 DGR :
P2 B RAFHEY /BT F 0 A K GBW-09101 PRAERES, R 5% 2. ROE RIS, B
FARESMRERERRREITH. TR, KWEARERER.
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#£1 FERFHFEAEEROLMEEE®RSDY)

Talbe 1 The detection limit and precision of two methods

T X
Ploment As Sb Hg Pb

i (nm)
Wavelength 228, 81 217.58 253. 65 220. 35

RS Zibe Siws: FhE Sddx Bk SkvEx 2hE Sk
Method Nebulization Hydride Nebulization Hydride Nebulization Hydride Nebulization Hydride

KR (g/L)
Detection limit (DL) 22.50 0.21 13.02 0.17 12.27 0. 41 15. 30 2.53

RSD(%) 10.5 2.2 8.8 3.5 11. 3 5.2 12.5 - 4.5
DL 1G/DLNeb. 107 77 30 6

#2 ARIRERGHINER0=5

Table 2 Determination results of satandard samples of human hair (n=5)

% X

Element As Sb Hg Pb
F & (nm)
Wavelength 228. 81 217.58 253. 65 220. 35
WBE (ne/) 0. 66 0. 31 1.75 7.80
Found
SEH (pg/n)
Value of Sandard sample 0.5920. 07 0.21240.05 2.1640.21 7.240.7
RSD 1.1 2.0 10.5 T 5.1
N LY
4 & it

R A LB-HG BF {48 5 ICP-AES B, U REL Y R A28, X BEWE R, BEN
B, MBEE, BT RIERN RUERELME, LI E T ARFHA ETE As.Sb.Pb,
BSHFhE, RHRRET 1~2 MEEE, F S XS TER YL,
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Determination of Antimony, Arsenic, Lead and Mercury
in Human Hair by Inductively Coupled Plasma Atomic
Emission Spectrometry With a Multifunctional
Cyclone Nebulizer Hydride Generat'or‘

Fu Yun*, Wang Wengui, Xie Kejin
(Department of Forest Ecology, Xishuangbanna Tropical Botanical Garden,
Chinese Academy of Scienéex, Kunming 650223)
Zhao Qianrong, Bi Yunme‘i

(Chemistry Department, Yunnan Education College, Kunming 650223)

Abstract A method for determination Sb, As and Hg has been developed with a multifunci-
tional cyclone nebulizer-hydride generator. The detection limits of Sb, As and Hg are re-
duced by 10~100 times compared with the traditional pneumatic nebulization method. The
method has been used to analyze human hair samples with satisfactory results.

Keywords Inductively coupled plasma atomic emission spectrometry, hydride generation ,

human hair
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