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Varian — 715ES ICP B 3363 4% (35 [ 5L B %

ACIDRE
Z - 2310 J57 Wl o oot 3 ( H A H Az
ACIDRE

1.2 hrfEis i Mg 25850
BRERVE W [p (Fe'™ ) =6.994 mg/mL ] FRHL
10. 0000 g @&l =44k —#Hr, H 200 mL 50% [ &k

PRI 5 #o A 1000 mL iR, #M 50 mL #h7R,
TEF o

M ALE (20 g/1) PR 2 ¢ A LB T 400
mL 7K ARSI 8 ¢ B ALH , BEFEva i

PrUEf# A W [p (Se, Te) =0.1000 pg/mL]:
FH s R0y FIER A (0, =99.99% ) BC ] 1M 5 (2. 4
mol/L EL 0. 35 mol/L FHEMRN K)o

ERIR IR AP, HoAt R o o A 4l oK Sy
EKETK,
1.3 Sis )itk
L3.1 FRUERSN I

#E0.0.5.1.0.2.55.0.7.5.10 mL prifiEfig 45
T 50 mL 25 E) T, 20 mL ERER , TR |
R A2 e 5 O, FHn 3 mL S8R 7 mL gk
W, ER . WHRMERSY Se Te MRFEH 0.1.2.5,
10,15 .20 ng/mL, $43 1 iy IR SL i 2 A%y 0 & bR
HERI .

%1 Wy

Table 1  The working program for the intermittent flow instrument

R[] R

Aok /s v/(r-min") B
1 3 0 No
2 8 100 No
3 3 0 No
4 13 120 Yes

1.3.2  {UgRfnid (i LS sk i i
R4 1. 3.1 bRl R MR EE R, Aric A8
I B AR IR A . SR 5 HR AR A
N HR A A B R R S B TR U S8 B I e &
TR A A T 2 R A RN A D A A
T, 435 E T 400 mL FERRH, A 400 mL 50% ) F
KR 2 h 5, FARTE A I E R S R
Ff 30 min o S B A B A I R A 0 Ak 2 X
SR IE R TR TR 25 & 224 10 mL, it A 20 mL 5
1%, F R A o AR 1 min JGECR i 3
mL B 7 mL AR WHG, #5555 50 mL
FERT B . SRS AR VRO T AT AR
F IR R, A TC R SR I AT o  AFS
Mi5E As Sb . Bi Hg Se Te % i, LR G 55 5 714
FEEEME Cu Cr Mn V[ Ti 155 38, JOHE I FIRL
LM AE Co Ni Zn [ F . [FIBHHES ISR .

2 AR5
2.1 SRRV e bRIE SR S 5 Hrah

— B AR S % R T PO T 8
T2 Bt As (Sb . Bi Fil Hg, AN2x—FH TL Se Al
Teo Hi T BORE SRS A%, TERE U i e b 22
TEAS A SN R A% i A ik R D A ™ 2 AN [ B
SrIER B, BVGEAE I I As (Sb Bi Hil Hg 15 (415
OUT 4 b Se Al Te Ry B 25O BT I, A 2
L Se il Te 73 Hr R AGF, A RFRCR M GF o A SCHE
— U3 R U BN — DA E AR B 2R 5 R B
BARMTEOU , AR S B A8 I A i 1Ak
v, FEPE A AEAR ] A DL I A AR A IR T
X BRI I RCR E AT O, Tt R S AR
FIERAEAH S 22 I A8 T8 S 4 i A o 22 573K
GER BN R RB i AR 2 IR 3,

262 RBOENRINELER BN e AL ORI TR 2 SR e brdk £ SR e

Table 2 Analytical results of Se and Te in standard series before and after replacing of instrument response block, transmission

pipeline and atomizer when the sensitivity was low

PR FOLIRE
p(Se)/(ng-mL’]) p(Te)/(ng-mL’l)
EiEil] Pk EIE S Pk HmAe/ %
1 82.365 92.975 12.88 1 175. 640 205. 690 17.11
2 152.321 182.030 19.50 2 265.358 401.463 51.29
5 372.651 459.028 23.18 5 720.245 992.675 37.82
10 751.365 915.485 21.84 10 1285.254 1994.503 55.18
15 1123.327 1391.518 23.87 15 1998. 841 2948. 195 47.50
20 1573.325 1902. 173 20.90 20 2742.874 3872.415 41.18
LR R B 0.9993 0.9998 LR PR R B 0.9990 0.9999
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Table 3

Analytical results of Se and Te in standard series before and after replacing of instrument response block, transmission

pipeline and atomizer when the linear correlation was worse

PRI JE
p(Se)/(ng - mL~") p(Te)/(ng+ mL~")
CiE i) 0% /% LB EELO%; Ein=/%
1 89.985 76.963 ~14.47 1 200. 088 186. 821 -6.63
2 172.248 159. 100 -7.63 2 395.300  379.788 -3.92
5 369.958  425.095 14.90 5 961.860  971.610 1.01
10 668.210  791.025 18.38 10 1862.367  1884.795 1.20
15 1112.290  1228.135 10.41 15 2047.692  2860. 188 -2.97
20 1585.245  1626.055 2.57 20 3681.087  3716.455 0.96
LA B8R 0.9959 0.9998 LA R I 0.9989 0.9998

£ Se Te [R5 B, AH . 2Z A AATE T3, AR
rscmk SO A ARSI &, TG
RAFESTRNCR SR LEDu LN S5 1,1
ARRFRUER S Se \Te Z He Ry 1 s 1, ff LLX L Se
Te AL FHEAT L Z0E . S T 05 e R 510 F 469
JRTC B, FEAR B HA T H By, BT LA LA s o
FRINMASEA A Z IAE T IC R R

XiF F 2t KRR RS 7R AR B T A sk
B, B AR AR L, R 2 Ik
o AT ARSI S, Se A Te 1Y I3 R A5 #5
A U R TR I 2R A O R BB AR I T
IXFRIR B 0 5 AR o R B LR PR A 56 R B Z 1S
B, R 3 B BT AT RS A I RS, Se Al
Te IR 7 5B AR | i 2 MR 56 R B 28
i, ] 355 0. 9995 L |

ARSCAHIINR  FEALER S T8 4, A BT
TR S IR, 4SSN Bl AL BRI TR
LT TIRZIRE Y, EM14 As Sb Bi fil Hg il
A B, X Se F1 Te A" A48 T i
FFA

4 R ILALs R

Table 4  Analytical results of elements in instrument residues

2.2 {UZREE 5y P s

ARICHICT 2.1 TR Se \Te iR HUL L
AERFIBRIE R I LA AR SN 22 I B B A AR 18, A
S5 —% Se Fl Te PIRBCRBAF I i KA Ay
AAS B (5o 1.2.3) 4% 1.3. 2 1 pinig
REFF HEAT A ok B DIk, 25 R W3 4

AR SR >0 1T ARS e i Y
ERUE R R AR A Y R IT R A G T
TR ot P B Y — L85 TR A RETE B AL
PIoCR BEAT T 3 4 AT LA AR T Se
1 Te LEHLTORE it o B 5 R, PIOCRAE &7 Y
R I e U R Y, BT 3 S TE R Se I Te &
B, LA Se #1 Te S i RANBEVE A PP 10
MW WM A bR I 1.2 R 3 S5 e 2 45
R, A SN ARFR B YA Ti (Cu \As Sb \Bi
235U Se I Te Y, Ti ,Cu Sh Al Bi 2x AL
(8RB, T As 23 AR E R IREE R A LA ¢
RROARTE . TiAh, In HYER R ABEOK, (HXS Se Hil Te
MRS AW 5 As (S A Bi 72 )50 7~ #% P 10 5k
i U SO R A 4 e v 4 5k B

pp/ (ng -+ mL™!)

i FEAK

A% Mn Ti Cr Cu Zn Co Ni As Sh Bi Hg Se Te
1 RN E R <50 <30 228 52 232 2381 <50 <50 20.5 7.1 15.88 3.043 24.78 13.30
1 JE AL <50 <30 <20 <50 <40 34 <50 <50 73.2 14.5 86.55 0.647 9.98 3.91
2 hiHCRIfERAE . <50 <30 35 55 62 622 <50 110 49.1 5.2 1.32 1.820 9.87 6.47
2 SRR <50 <30 <20 <50 <40 221 <50 <50 117.9 8.6 13.15 0.450 0.64 0.75
3 RN HFERE R <50 63 69 140 67 1814 <50 130 6.6 3.7 2.36 2.525 77.82 13.98
3 JETfbe <50 34 <20 <50 <40 42 <50 <50 40.3 7.4 13.77 0.458 1.09 0.6l
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2.3 G AEIES RS IE

N T BIE Cu,As Sb F1 Bi (%% B %} Se Fi Te il
A FENR A SR 13 B3R T4 B % W ik
S FEAR ME I IR C T R EC A A WM 50 mL:
p(Cu) =50 wg/mL,p(As) =3 wg/mL,p(Sh.Bi) =
0.6 wg/mL,p(Fe’”) =1 mg/mL,p(Se,Te) =10
ng/mL; FEACH] B AW 8 A SISO 10 mL,
A 0. Ig FEMABTIRIMLER , 0 HF 75 %, 08 20 min, 5
Wi Se Te HrifE R 5 I 10 745 5%, FHIE A WK 6
W, M4 p(Se) =8.42 ng/mL,p(Te) =6.39
ng/mL; X5 I B ISR, AG-F- 2 {H p (Se) =
0.21 ng/mL,p(Te) =1.21 ng/mL, PR R
G155 6 s p(Se . Te) =20 ng/mL, % BLA5 KA AR,
I (10% [ ER R ) 1 e A T 0, Rl o 5

# 6 THINLART bRk R SIMALE R

FIE 6 mi LR AT R WK S kS HT 3R Uk 50
U AR E RS, 0 SR G RIS ST AT A R HU AL, £
P 6,

5 BRHDEI R YN MEAGR

Table 5  Analytical results of Se and Te in standard solution
tested with 10% of hydrochloric acid washing

pp/ (ng - mL~")
BT VEEL
Se Te

2 16.8514 17.4243
15 16.7067 17.6382
30 16. 1861 17.2532
60 17.5332 17.8798
90 17. 8008 18.3455

Table 6  Analytical results of Se and Te in standard series tested before and after measurement of interferences

YOG BE YOG
p(Se)/(ng’mL_l) p(Te)/(ng'mL_l)
THYWRF TG FEIRE % TR THROWRE  BERE/ %

82.235 71.038 13.62 1 165.128 157.055 4.89
2 158.063 144.835 8.37 2 315.390 311.295 1.30
5 423.390 380.003 10.25 5 801.975 789.580 1.55
10 855.800 750.083 12.35 10 1634.078 1597.470 2.24
15 1254.800 1222.028 2.61 15 2420. 140 2459.750 -1.64
20 1636.527 1574.875 3.77 20 3257.857 3193.655 1.97

LM REL 0.9997 0.9993 - KPR REL 1.0000 0.9998 -

HI & T A VK Se Te MIIASE FOKE 78
p(Fe'™) =1 mg/mL, o (£hR) =40% [ 4/ F,50
pweg/mL () Cu,3 pg/mL ) As,0.6 wg/mL (1) Sb Bi
Z2h) Se Te M= A W T4 H1 B E B AY IS,
FOkF M FHPUMIRER K Fe'™ (Sh( V) (As( V) 4}
B A Fe ™ Sh(TD) \As(ID) J&,Se . Te {55 JLT-
ATRAN ], BERH 24 Fe  As F1 Sb AN A1, Cu
As Sb 1 Bi ] AR E 1T

H12e S5 IR 6 Bk A , 765 T I0Hy aY 7 v i
UG TEAGE A2 TR ER 6 Se [ Te Mi/™ 2E 152
Wil o 3% B A0 X 52 A0 AR, DT s s v 2R 91) 265
6 ni p(Se Te) =20 ng/mL HJMRLRMAR (K S) ;
FEAIIA b, ™ A i S XA B A — &
I UENE T, Zead 2 U Uk , 5k B M s e fel—
WAy, D R AR — & 81T, AT fef D3 SR A AT
— 5B Ty s AEL R UEAR MRS B B Wit vk e, 3K
FRGEARMETE AR I, DT AR 785 08 I 145 SR A fiE
IKF) 20 ng/mL, H13% 6 T I A 5 45 R 0T IR
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CRAH TR AR T AR A 5, AT 5% B 9 18 o
Sriral TR T AT .

SRS A 2R R G, A OUR A i
ARAL T B RLER, HXS Se H1 Te 358 F) 52 i 2 45 7ol
WO EREAE RIS A e Iz, b T AR dh Al
ISR FEA R LR B M e AN TR A %
P LR I 7k RS S R T, B B ) P 0 R
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Discussion on Influence of Residues in Instruments on Detection of
Selenium and Tellurium by Hydride Generation-Atomic Fluorescence
Spectrometry

HE Gui', CHANG Ji-xiu', ZHOU Xiao-run', WANG Lu-jun’
(1. Regional Geological Surveying Team, Sichuan Geology and Mineral Resources Bureau,
Shuangliu 610213, China;
2. No. 106 Geological Team, Sichuan Geology and Mineral Resources Bureau, Wenjiang 611130, China)

Abstract: During the analyses of ore and rock samples by Hydride Generation-Atomic Fluorescence Spectrometry
(HG-AFS) , many residues were formed in the tubes in which the hydride was generated, transport channelled and
atomized. If a certain amount of the residues accumulat, they can distinctively affect the detection sensitivity of Se
and Te. Many coexisting ingredients in the samples have a large influence on the detection of Se and Te by
HG-AFS. In this article, to avoid interference from these ingredients, the series of standard solutions prepared with
highly pure material were used. The standard solutions were tested with used tubes and cleaned ones. Through
comparison of the data of the standard solutions, it was demonstrated that the residues in the instrument affected the
detection of Se and Te by making the detection sensibility lower and the linear correlation coefficient smaller. The
residues were analyzed with Atomic Fluorescence Spectrometry, Atomic Absorption Spectroscopy and Inductively
Coupled Plasma-Atomic Emission Spectrometry. On the basis of the analytical results of the residues, Ti, Cu, As,
Sb and Bi have great effect on the detection sensitivity and the linear correlation coefficient of Se and Te. These
elements are a part of the coexisting interferences mentioned in literatures. When the tubes were cleaned, the
measured quality was remarkably improved with higher sensitivity, and the linear correlation coefficient was more
than 0.9995. According to the data obtained in this study, indications are that the analysis of residue components
in the tubes is one of the effective methods to control the interference of HG-AFS.

Key words: selenium; tellurium; Hydride Generation-Atomic Fluorescence Spectrometry; residues in instrument
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