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Determination of Selenium and Tellurium in Polymetallic Minerals
by Hydride-generation Atomic Fluorescence Spectrophotometry

CHAI Chang-xin, CHEN Shi-yan* , CHEN Yue-yuan
(Lanzhou Testing and Quality Supervision Center for Geological and Mineral Products,
The Ministry of Land Resources, Lanzhou 730050, China)

Abstract: A method for determination of selenium and tellurium in polymetallic minerals by hydride-generation
atomic fluorescence spectrophotometry was developed. The samples were decomposed with HNO,-HF-HCIO,. In
6 mol/L HCl media and using Fe’* as relieving reagent, selenium and tellurium in the sample solutions were
directly determined by double channel atomic fluorescence spectrophotometer. The detection limits of the method
were 0.032 ug/g for selenium and 0. 023 pg/g for tellurium. The method has been applied to the determination
of selenium and tellurium in National Standard Reference materials and the results are in agreement with certified
values with precision of less than 4.0% RSD for selenium and less than 7. 0% RSD for tellurium (n =8). The
method also provides the advantages of easy sample pretreatment, is more efficient and suitable for determination
of selenium and tellurium in polymetallic minerals.
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BRI A R LT Tk [ oA 0 A ) S

AIAEBARTARR " M WK A R
L, R HNO, - HF - HCIO, &b B ) Fe’ i
Cu™* S E BB FHTH, KA 6 mol/L HCl ¥
B R R SR AR , B FXGE IR FAOE R T
(IR RE G o 7 AT R BE R SRR R A T
THE RO, WELERSARE,
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1.1 (U3 R TAedeit

AFS - 820 B NUE R FHAENE T (L F
B AHBRA D) sAs -2 BYBR TR 58 25 .0 AR AT
(tFABERMREL) . NFMRETESE
R WA SR MR R 2.
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Table 1  Optimal operating parameters of AFS instrument

T RBE  RFLE e R (al-omie') BE o
oV OB/ EEmm VmA BR ORRS BB K
Se 2600 200 9 80 400 800 1.0 10.0
Te 260 200 9 50 400 800 1.0 10.0

@ WEF A NREBR, EROT R R,

2 WEERHAMR PR
Table 2 Operating program of the intermittent hydride generation

$HE B /s $3% v/(r > min™') EH
1 4 0 No
2 4 100 Yes
3 3 0 No
4 12 120 Yes

1.2 E%AM

Se . Te AT 4 75 VO - HE R TR BU 3 SR AT ) |
B¥ 4 0.1000 g F 200 mL 42455, fil A 20 mL
7.85 mol/L HNO, FH #4k_E KR #AE R, A
6 mL 5.8 mol/L HCIO, 4k4E 2§ A48, BT %
H,FKHBEZ 1000 mL, 125], TR LM,
YW p(Se) =100 pg/mL,p(Te) =100 pg/mL,

Se Te {B-AARvEIE W - (3 F B FIAR M & P W
BEWHRG &, BB p(Se) =0.5 pg/mL,
p(Te) =0.5 pg/mL,

FeCLY5 W : By 1 g Fe, 0,, % F 15 mL HCI
B, KB E 100 mL, 125), WER p(Fe’*) =
10 mg/mlL,

KBH, %5 : #BX 30 g KBH, % ##F 5 ¢/L KOH
WP, FIKEBEE 1000 mL, 125, BAHE.
B p(KBH,) =30 ¢/L,

HNO, HF \HCIO, ¥R 5 # 4, EWAKA %
BFK,

1.3 Mk

HEHRFREL 0. 2000 g HFE FRZH RS, U
HEBKIEHE, A 5 mL HNO,,5mL HF,2mL
HCIO, , B FH Ak FRR MM Z IR B, 5
THERER ZRERZERAM, FREESA 1 ol A,
B, ZH#MA 12.5 mL HCI, 76 {5 18 f 34k _Hm
2 ~3 min, R/EMA 2.5 mL FeCL AW, BA 25
oL KEEH RHEZR, HEEFKHEZZ
B EABE HERBEESHERIIBR—E
iE

2 #R5Hw
2.1 HERALARJ W

Se.Te WiLZEME AL, BT HER TR, ¥
F HNO, - HCIO, .HNO, - H,S0, .HNO, - H,S0, -
HCIO, R A RIS, BT H,50, 5 T, Se.
Te S B E MY ELRIK, MZ H,S0, F&H
TRE N Se, B ¥ K A HNO, — HF - HCIO, 53 f#H 5
¥l 1mL 22 H KB, LR KFEME Se Te I X
Wk, LREWH, £ HLEHEIBS, FIEEET
TR LYE NO, | AT S il & 45 R E R (Ko
2.2 REEFHTFHRRWHE

HG - AFS (M E LSBT YHEF P Y Se . Te
B, R FEZNTHTE R Cu.Co Ni,Bi As Ag.Sh,
Hg .Pb.Zn Au %, X 860K 5 KBH, R i 4 i E ML
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Y Ak5 KBH, & 4 0 SRR M A B2 T8 4k
M AT SEER WK, ZRRA,EZLRETY
FEdL e Cu Ni Bi Xf Se.Te B & /=4 &M T
P, RAMA Fe’* £, 38 m HCI {8 /R o B 7T 40 il
KT,
221 H(IESHFEFHAFE

CER (3,11 1408, BB P EEU TS BHMT
EBARTH M 2 : Cu,Co,Ni,Pb,Zn <100 pg/mL;
Bi <8 pg/mL,As Ag <2.0 pg/mL,Sb < 1.0 pg/mL,
Au<0.002 pg /mL, ZAXZIKERIE-S5 R HRE
— B HHE Y Fe* HMAR N 25 mg if, TIE
FHEABRMH(RE 1),
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Fig.1 Suppression effect of Fe’* on interference in Se and Te

determination

HCI £ /¥ 6 mol/L;Se Te #40.01 pg/mL,Cu Ni,Zn ¥y 24 pg/mL,

Pb.Co % 20 pg/mL,Bi 3§ 4 pg/mL, As % 1.5 pg/mL, Sb 3%

0.8 pg/mL, Au 3y 0.001 pg/mL,

222 FETHRETFEE

EXERV P TR TEFERRLFN KLY
BERBR K, AXHMELETHNRER, KR
L3FERFBRELSMN G ETREITE Cu.Co,
Ni, Bi#ff7 T 5%, AtEH ERA TR TE S 2T
B E M E R —RARHERE & GBW 07283 ( GSO - NiCo
-1) .GBW 07233(GSO - Cu - 1) & Cu.Ni = %k5
BES -04 AT FHLIAR . %3 4R KW, 7466 mol/L
HCI A+ ,25 mg Fe'* 3 9 E# T, Cu.Co . Ni ,Bi
BT A BPHl .
2.3 - WEAGEZ TR

SELE[8 -9],7 25 mg Fe** £ .6 mol/L
HCl AR, Bl T AR[F H B Se Te IR A K
Se.Te &, MFEA4TW,%Se.Te HREHH1: 1%
) 1:50, Feg1:135%)50: 1 BF,Se Fl Te Z 64
FARFH, HEIKER Se 2792% ~106% ,Te 3} 96%
~112% ,

#3 AR THFRRMEGAR
Table 3  Interference from some coexisting ions and
intereference suppression test
BE TR THROEME w(Se)/(pg-g™)  w(Te)/(pg-g™")
%5 TR p/(ug- ol ™)) bl PHMEE® SEE FoREE®

CBW Cu 56.0

07283 Ni 346.4  2912.6 29.5:1.7 2.3+0.42.18:0.18
Co 5.53

GBW Cu 92.0 51£0.8 5.16+0.1 0.62£0.12 0.60+0.01

07233
Cu 9.6

5-04 N 238.4 29 21.6 4.0 3.94
Bi 0.4

O BMERB n=6,

F 4 Se i Te ZMHEFRIAR

Table 4 Interference between selenium and tellurium
Mg/ B85 Muma/ 08 FHCE R/ %|[my A/ 08 mums/ne EUE R/%
S Te Se Te Se Tef[S Te Se Te Se Te

0.1 01 0.100.102 100 10205 0.1 050 0.10 100 100
01 05 002048 92 9% (1.0 01 102010 102 100
01 10 010 0.9 100 98 (2.0 0.1 212 0.112 106 112
9
9

01 20 0.10 .98 100 30 0.1 315 010 105 100
0.1 30 010 2% 100 50 0.1 500000 100 %
0.1 50 0.10 5.06 100 101

2.4 RRIERIRSW B 7 GRS B BUE R

HSARIG Se.Te HLIAMMEEFE, &
IRIEEA,7E 2 ~6.5 mol/L HCl A+ Ji, M AW
Se.Te 43 58 KBH, & 8 & J& i, H,Se \H, Te; i 7S
WA Se Te NMIARETE BA LY, H b 2 Hi
AR R, #ESHABEMA 12.5 ol
HCl 3-7& 3 2 ~3 min, B[ {FA 458 R AL A4 .

RS ALY RN BRI R P AT
4y ${$ A H,S0, \HNO, \HCIO, #1 HCI #4785 , 45
REYIFE 4 ~6 mol/L HCL 4+ i, Se Te I FILIE
SHHBE,
2.5 brfkdhsk

53510 B Se , Te & £ #r #E % ¥ 0. 00,0. 05,
0.10.0.25.0.50.1.00.2. 00 .4.00.5. 00 mL F%
AR 1% 1.3 Wik A BRI T/EM
&, WERNEEE, FLTItrREM L, B35tk
B SR (A IARNIRE ;p HEBRE, 4L
pg/mL) :Se 9 I, =19320.19p +16. 196 1, X &
¥ H0.9997;Te H I, =13507.10p +6.392 1, }1%
R ¥4 0.9999,
2.6 Jjikkyiim

& B Bram FIN L2 B & & (TUPAC) #
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TS BB RENBAERE T, itk s
BR—BESEM TR LS ARB B HTHE
SREEINRE 12 K, LAZL 3 A5 AR (R 22 6% LA i 2% 6
Z,FANEERFESHBEARBH FERER
Se 7 0.032 ng/g,Te 73 0.023 ng/g.
2.7 HERHEE
ERERSNNAARRHERENN 24 E
SBI B (JCh - 10° 1 JCh - 17*) Rtz it
GBW 07233, # AL BT A4 B TR &
ERR, RS5EREW, FEKE%E (RSD,n=8)
#Se <4.0% ,Te <7.0% ,

#5 HEEAR
Table 5 Precision test of the method
w(Se)/(pg-g™") w(Te)/(ug-g™")
BaA%NS
SRMEE FHE ARMEE FHE
0.98 0.2 0.17 0.18
0.92 0.87 0.18 0.21
JCh-10* 0.9 0.9 092 3% 019 0.18 0.19 69
0.92 0.89 0.18 0.2
504 5.06 0.45 0.41
4.78 5.01 0.47 0.4
#
JCh-17' 495 5.11 504 268 0.3 0.45 0.4 6.18
517 521 0.46 0.42
5.1 5.3 0.58 0.9
516 5.13 0.60 0.60
GBW 07233 5.2 5.18 515 L19 0.60 0.60 0.60 1.4
5.08 516 0.5 0.61
3 HIERIE

B E MR —RE SR YR 5
GBW 07283 (R 455 f1) . GBW 07233 (S % F)
GBW 07234 (45 f1) R _RhrkE 5 - 04 i@ FR
B Se.Te, 3 6 £5RKH], MEH SIHEAYIE o

#6 RSN
Table 6 Analytical results of selenium and tellurium in samples
w(Se)/(pg-g™") w(Te)/(pg-g™")
BamS — —
Rl PoMEE® AR veRes®
GBW 07283 29:2.6 29.5+1.7 2.3+0.4 2.18+0.18
GBW 07233 5.1:0.8 5.16+0.1 0.6240.12 0.60+0.01
GBW 07234 0.89 0.94 0.13 0.112
5-04 29 21.6 4.0 3.9
@ MERHH n =6,
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i HNO, \HF \HCIO, [RIe 7 Ag A o, IRAF st M2
T Se.Te iR ik, NELER—RIFEY RS
SRH RS RAE, Se Te FIAERSBE T LAWE RAE M 2
WEK, FERGUELES, BT Cu,Co.Ni Pb.Zn
S3 WKL S KBH, REGAGEIFRN, A A &
BTN 2 REAE SR RIESE BRI,
SRS E R P v W s B3P & R
£, Bt RS (0. 6 mol/L HCI) P2 B3 &,
ROV EE R, M SBAEFEZHR
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