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B OEUARN A LS A EMAREER TR NEN. 2 RENEPTFE BB H Y E BB H
BHA T L HE A EN R AR A A Y- EF AL L (HGAF A ., LR & A RAE
S &M FE GWBOT105 GWBOTI07T Xt ¥ A E AR A E # TR TABEARM B REEMT. TR S

(SDY/NTF 7.3 ng/g. Mt tr o £2(RSD) N F8.9%. LHMET S

MNESEARGEFHETR T &R

MBERA R, HENYIBE - ERELBUHAEMONELR, EFN LK FRUELER . Th
WE(PTFE)EB R (R TAR T ARBR Y R EFERF A,
X @ WECHALEETUALEEA ERBMAHAEE RER

P ESHES P599 aKPRIREE A
Se 7£ 415 1 1 B & &R (— M 50 ng/e).
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ﬁﬁﬁmlmfmﬁ#uuﬂfﬂﬂﬁﬁvﬁzﬁq Fe 5 2R B W A
BNEBHELANEE., AEMNTHNEFENEE 1
R R % ( ICP-MS) {38 & 5%, FLAA 88 F e gog
K. EHRAFEERMK ARPEFRKTE
(GFAAS) 2 8% 8%, 1 2k /0 B B2 0 o o Bt
K5 FREEPATEHERER A HERBE,
HE AN DAN) &S5UEY R, A, A5
BRAMEAY KR TR IE R (HG-AFS) &
— P RO R B AR R SR AR A R T
B, WER 2R R (RE MRS a0
XA 6] o A AR . AR SOX Wi R (PTFE) #l
HERBRIE A M LRE B, RS & A IR
FRAGEEWE T RSP RIERER L Z51F
W T ILFR i i sk 2R . A — S A

L1 {EERMAFH

SLH B A AR D9 AF-920 SUE BT 2EOE % X
b & RS R A, G155 3 R &
AR B o SR PR R R LA B A 2 0 BABR AT (AL T M
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KEALR D, WMEBK 196. Onm, i F I 320V 4T
B 60mA , AWM 400 ml./min, FHE RS
KIEFA (200 'C)y. RHEERTE 5 s , AT E] 7
s, T X 8 T FH (peak area), WA £ ASEFE.
PFEFERE 0. 01 ~5mL, Z 3 100 r/min, K 2% ~
5% R, RIRFI N 1Y% ~2Y% AL (0. 2% A&
TL&R/ BRI . AENINE PTFE %M TH AR .
1.2 ek

BPA £ & W Se=1mg/mL, TAEFRYER Se=
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BB HBRCY~52%) WEAHAn~20)ERT
AELH . 2B A MK L (GR), KEF K.
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BREMA 10 mL 287K, MABEMEE., RHE
A 1 mL 4 FeCl,(15g/L) ) 6M EhBRE W, B A
Sml MEEER . HBREZE . ES. #EAS
Bl E

AR+ A AR FRE 0. 2 g AR UERIR T 100 mL
RIS, A 10 mL ¥RASER A0 5 mL Mk E SR
% FREMAELR. KHTE 100C LA K AR
PR 3 h, 3 F R TE L, ok R TE L ROR
EREZESEME. TR, rhyb e ghse ik
FESARKAOME. RTFTRHEERMA 1 mL
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ml FHEE D HBEZZE . ES,
1.3.2 MmE(PTFE) &8 i} #

W+ B PR 0.1 g AR HE R F PTFE
TR 10 mL) L A 2 mL ¥ 8 BR IF 2 P 7 A
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MR RAR A AR EE BAMIKREOME. TR
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2 mL AR T 100 C i {i 15 s H B A R AN &
Am.EESARKAN. HbdRER L.
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VAT Y BL AT A T ARG SR TR BE 1Y e T LAY
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5 R B A% BLRE AR R ALK E A B R R
F B FRIKE/NT 80 pg/L, WA THEE. W

SRR S R R BB R R A S B R .

TR SR BRI A - W B ORN B R V8 AR B 1 T
T B T B AR R A A (20 mL) , RE AR B K, MR
B, B E EEEERE, R E
R B )RR . AR R R SRR TE A Tk B BT
A L R B R R MR RR, FTEE SR B LR
1B 33 ¥ Fh 5 3 BT A B R AR AR L K (10mL DA D).
5 E VAR S AR I S, MRS R & WA
ST SRR P T A ) e AR Y TR BRER R
B4 'S B 0 B BUF A0, wh e 2R AR RS
R EMEIR O, BRI RER R .

BN (PTFE) SR ER T - FH R R 1 AR IR +— A
BMAMR-SER - ARRMAASERER,
SRME Y TREF WL, BT Y R,
EHERRY., THREABREHERBREQ200),
FR 4R PTFE 8 % 5 R4 S5 P o R R o B 7 LR
M b RER R R SRR B IR BETE 100C £ H
F M ERE Yk B 3min A4, A BEBR R
AR LR, TR 65 L o 3 DRI I R 1Y T 4

FITF &I Se( VI iy £k ik i o B AN A B 4 45
FHE, 6 MEFEEH 10~50 min a] LK Se( VD) 58
AEE N Se(IVHW, W FALBRHABR N 206~
SYEhER. SER A 6 M 2R R 1 mL, ff 1 RV W
W B AR A IS EK,

2.2 MEIEHZ. EUEETRSHUR

F PR AR B Ay 20 E W B 080.0.1.0,
2.0.5.0.10. 0Cu g/g) RYFRHET 1, 2 ) br o T 1E i
2, HBWHER 0~10.0 pg/L. R BMAN
HIEZBHI TR 1. LERMERN 0.01 pg/l.
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Table 1 The linear equations and their relative
correlative coefficient

M RGSH SHEHEXRR
27.4182X C—1.6883 0.9999
31.0932X C—0.5687 0.9998
B+ AR ONE) 22,5837 X (C—2.5375 0.9997
WM+ AR+ EEM OnE) 22,9870 X (—0.2099 1.0000
RYRGEEEM - AR ONE) 21,3260 C+0.1740 1.0000

FE i f. 3% E 08 5 C. BT 0 A% 5 6 i o T

2.3 HRESEREITEH

B9 T PEYY ST I A RS B M B, S
FAR M R (GWB07105,GWB07107) X 7 ¥ #E 47
Wil , BT & & SHETEE A, JRmEmER
0.2~7.3 ng/g. MM AR MEME R 0. 2% ~8. 9%,
bR S E Y RN E SR T X 2,

wRIr
B+ BB R D
W+ EAR (K
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Table 2  Analytical results of the referencing standard materials
GRSEME M fEM WELHE Rz EXTIRER2E
A FHES ) /ng e g /nge+g!  (SD)/ngeg' (RSD)(%)
n I GWDB07105 Bz A 73135 58.5 0.7 1.2
k)
Ll GWDB07107 b= 78+£32 82.1 0.8 1.0
GWB07105 B Z R E 73£35 86. 4 1.8 2.1
WE -+ HEREE .
GWB07107 wE 78432 g0.1 5.1 5.7
B ) GWDB07105 B xR 73+35 — — -
- GWB07107 T 78432 71.5 0.1 0.2
GWB07105 B Z R A 73135 70. 6 0.5 0.7
+ + 9119}
ULl LA L GWDB07107 nE 78132 72.5 2.4 3.3
GWB07105 B xRy 73435 72.1 0.2 0.3
+ + 4 (@11):9)
UL LA GWB07107 ig= 78+32 81.7 7.3 8.9
?I:n=3

RAH BRI SRR AN TAY
S IR BB %E s I s (PTFE) 5 B8 1 #% 0
2 19 A 8 A AR RO i e 528 B 19 R ) 4R B 32 B BR il (<
0.1g), X FHSTHEAE ah o IR B Al 40 ) 2 7] LABAR
HEMSER. AMR+ESEAR - ARRESHFRH
A Bt G GWB07107 945 M 22 (7. 3ng/g) M HH
X b A R 2 (8. 906 ) HR K T oAt 7 ok e U L fHL
PR HEAEIRE RIFHE . A MR-+ RS
FE AT, 75 GWB07105 fE (58. Sng/g) ik T HAt
Jrik . (BT AR ZHTEE N . I E b5 Y B
H P Y A 22 AR X AR HE AR 22 R B . I IR (PTFE) 38

FRHMR (RHER + BRAR T S AR MR R R E, 1994
T M N BT AR S B Y R GWB07105/
GWB07107 Hy{EH 7 5% 59ng/g #1 80ng/g, H5ZH
b A5 A S 56 T SR P 40 AN ) V8 o A ME 490 J5 o
B S BHE AR
2.4 HRHNLBEREIXEER

HAESBBED 200 B, HirHEY HLE
FEAEREIZNIRER. TRWET ST EAE
i A 2 NI TR R BE B bR M TS K (ST A40, STA60) ,
ARIBHETEHNEHEREEA -, SN EAHS
WS RAE 74.5~277.6 ng/g. MELTRAE 3,

R3I HRHWELER(ng/g)
Table 3 The determined results of samples (ng/g)

(HNO3 +HzS04) (HNO; +HCIO;) PTFECHNO; +HCIOq)  (HNO3+HzSO;+HF)  (HNO3 +HCK) + HF)
. (B CEIE) Cmik> 9! 11i9) CHRED

Bl SFHE ’ F . T N T . FHE
5 {6 5 i s Wl Bl 5 (8
244.6 - - 235.0 235.0 221.0

LZ-1 227.2 256.3 225.9 205. 6
209.7 - - 277.6 216.8 190.5
154.2 158.4 167. 1 194.7 143.3

CM-2 161.4 164.3 165.7 192.5 121.4
168.6 170. 2 164, 3 190.2 99.4
108.7 122.0 105. 9 92.5 95.6

CF-2 108. 75 123, 1 102. 4 86.9
108. 8 124.2 98.9 81.2 90.4
74.5 111.2 - - 96. 1 74.6

XP-6 80. 09 113.2 93.9 74.8
87.2 115.2 - - 91. 6 75.0

- - - - 37.5
STA10 38.8 12,5 42.5 37.5 37.5
- - - - 40.0

STA60 60.0 60.0 55.0 55.0 60.0 60.0
112.4 - - 105. 2 143.0

CM-5 111.2 102. 4 129.8 188.9 188. 9
109.9 - - 99.5 116.6

121 AEKER S, CM-2,.CM-5,CF-2,

XP-6 NSk A, STA40 5 STA60 N iR MM i (Ws. =40ng/g,60ng/g) s SHATEE R . RRIME(PT

FE)SRER AR CM-2.CM-5 BB M BB K RATRE R R A B 5 EFT B, IR IR /N RERO. L g
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Determination of Trace Selenium in Geological Samples by Hydride Generation Atomic
Fluorescence Spectrometry—A Comparative Experiment of Two Different Dissolution Methods

FAN Hai-feng'?, WEN Han-jie' . Ling Hong-wen',YU Wen-xiu'”*
1. Key Laboratory of Ore Deposit Geochemistry , Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550002, China; 2. The Postgraduate School of the Chinese Academy of Sciences, Beijing 100039, China

Abstract; A comparative experiment of two different dissolution methods was carried out for the purpose of selec-
ting the most effective method for dissolving basic rock samples. The referencing standard materials and rock sam-
ples were dissolved by strong acid under atmospheric pressure and under the pressure higher than the atmospheric
one respectively, in order to prepare solutions for determining trace selenium by hydride generation atomic fluores-
cence spectrometry (HG-AFS). The referencing standard materials (GWB07105, GWB07107) were applied for
verifying the analytical accuracy and precision. The analytical results of their total selenium contents are in accord-
ance with the referencing values with the standard deviation(SD)of less than 7.3 ng/g and relative standard devia-
tion (RSD) of 8.9 % ( n=3) respectively. Then five geological samples were dissolved by the above two methods
respectively to prepare solutions for analyzing their total selenium contents with the analytical contents varying from
74.5 ng/g to 277. 6 ng/g. The analytical results of solutions prepared by different methods using same samples are
very similar. The analytical values could be affected in some extent by the homogenization degrees of samples. In
general, the most effective way of dissolving samples is believed to be the strong acid (HNO;, +H, SO, + HF) dis-
solution under the applied pressure.

Key words: hydride generation atomic fluorescence spectrometry; strong acid dissolution; geological samples; trace

selenium content



