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Table 1 ~ Working parameters of the instrument
B2 AF TrEZ% ZAF
Uil=yis 300 V I3 GIEN U T R
AR 80 mA B ] 16 s
JET e 8 mm KL [R] 10 s
it 200°C SR ] s
HAR e 400 mL/min ERRiY 100 r/min
B S a 900 mL/min

il s 74 T AR T T < 2R FH 8 0 0 TR W At s A i
B T BB T T VR B

AL B A AR B AL 20.00 g % T 1 L
)5 o/ L &AM, BCil % 20 o/ L

U 10% Eh1%

LB FK: B > 18 MQ - cm (] 7K HL H
b AR AT PR Fl il ) o

BRERVAW (10 mg/mL) : FREL 24. 36 ¢ —S0fbEk
(43tiral) F 250 mL BEFRH A 20 mL LR , i f#
J& FI/K R B 2 500 mL, 185, % .

IR SR UEEK ERFR IS A P 2
1.3 985051k

FREL 0. 2500 g oy B i T 0 g b L
KR, A 2 mL S 3R 10 mL fi5ER .2 mL X4
7K, HCE 10 min , SR J5 B A SO T A A SO R4 T
THAR S AR L3 2. RS UG FH 2% TR
VeI TH AR TE 4 IR, & I VR T 2R DU 96 & 9 3 3
W O 28 B AR R (200°C) U, Mg
A 7.5 mL 8%, FFRCE TR Ak b, i 2 ~ 3
min B, BUF B HE A 1 mL 2RI, 2R )5
VR BEERS 2 25 mL tL e, FKR B 220, $2
ST, FESEIR RS 3 1

22 AR IR R T

Table 2 Microwave acid digestion procedure

BOBMRIE  Th/ R E) PR ) R

B g 4 E/x

Ll 6/°C t/min t/min P/W
1 120 5 5 600
2 160 5 3 800
3 180 3 15 600
4 Vent {3 HIF&R 10 - 600

2 4iRGWR
2.1 FESMGTR

I SCHRL 16 ] A0 FR L) By A i S0, 3 it
k5 40% ~60% , I i ik 6T SRR , R JH 8
ELE A LI AR X RE A TI . Zedek X A
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H T Se( VI) fERRPEAT B h AN e 5 I S AL B I
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FRIIREEAE 9% ~45% W55 h—1fa e E , 3>
WI7E Se B AFTE A FPoC 2= THUET, B2 B 19 [l AR
AN SIS SR R INA 7.5 mL v 3R R A R
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IR B fE
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Table 3 Analytical results of the metal elements in samples

Heah OB wy/(pg g~ ')

G G Cu As Hg Ph Zn
| K 78 7.82  0.240 58 134
Ll 47 1.51  0.023 27 142

) HERIK 51 35.2  0.659 58 166
RIS 33 11.6  1.340 32 78

3 K 43 3.01  0.484 57 87
St 29 1.02  0.027 49 48

A PR 47 3.06  0.595 40 69
RIS 25 1.80  0.014 9 43

MK 56 3.99  0.649 58 73

Bt 56 3.94  0.016 5 47

2.6 brifth 2 LA IR

o33 ¥ B 1. 00mg/L Al b #E 75 & 0. 00.,0. 50,
1.00.2.00.4.00.8.00,10.00,12.00,16.00,20.00 ,
30.00.,40.00 mL F 100 mL &3, il 10 mg/mL
BRERIA W 4. 00 mL, FHAIA 30. 00 mL £R1R, FH/K &
BIRHES] AR 1 TAR A R BEATIE . SRR
W <G ) S B R P2 AR O ~ 400 g/ LSS 1R A 5 9 St 5t
PR AR IE G R 1y =8.221x 6. 159 (HIC R KK
90.9996) . [FIHIERE A2 12 £y, LL 3 A b
i ZE 358 Se UKL TR 0.020 pe/g.
2.7 iR SRR

PRSI J5 5 R BE R A ) 5 (GBW 08401 )
HE Se BEATINAE , Se & BEAY S RPN AEH O 1. 21,
1.15.1.18.1.20 1. 12 pg/g,F¥HEN 1. 17 pg/e,
SARUEE (1. 13 pg/g) FEARFART o XPBIEIK (730
BERIK s ) AT I E , FAT 0 8TS 1, 45 R
IR IR AR 2.5% ~4.2% Z Al (WL 4) .
2.8 bsilciAys

PRUEYI(GBW 08401) SR K Se AR HE(H
N1 13 pg/g, i 4 AL, SRR i
BECHHR o B B AE 10 /g Zefi, GBW 08401 5
PR Al R 5 AR 22 B, DR AT 1 s [l
Wil o BOBMRE B fi 1 43, G rp — 3 AR U e
R bR, SRS TR RS AL A SR SR A T
AT, 2 5 B A EE dh AR [ R A 94. 0%

~105.0% ZZ[a] , 25 i

4 JTIEREIE

Table 4 Precision tests of the method

w(Se)/(pg - g™ h

FE S — RSD/% {5 vk EL
T E R iR 2
WERIK 9.59 0.236 2.5 5
T |
B Pt 0.33 0.012 3.6 5
WK 12.6 0.444 3.5 5
W2
Jrid 0.53 0.022 4.2 5
GBW 08401 #t &k  1.17 0.037 3.2 5
25 huksBEGALE
Table 5  Spiked recovery test of the method
¥ w(Se)/(pg-g™")
B e — — k%
ki FEME R FRUEIIACE INARAE T
. RIK 9.59 10.0 19.9 103.1
I 0.33 0.50 0.80 94.0
) MK 12.6 10.0 22.0 94.0
I 0.53 0.50 1.01 96.0
3 HRIK  8.68 10.0 18.5 98.2
S 0.46 0.50 0.94 96.0
4 MK 12.3 10.0 22.8 105.0
It 0.54 0.50 1.06 104.0
s WK 11,7 10.0 22.2 105.0
S 0.39 0.50 0.86 94.0
1
3 ghik

RS T AR5 LIRS B A 07 1%,
AT THS fire Ak PR RO R dh , 3 57 1 R AR K
= T POICTENE BRI Se TLR T T 5
B v 5 22 B 4 TR OC R, 1 52 PR a0
BB AR AT BE AR TR JC R L R TR SRV
LA, A = O B ER I T, AT 2 R
A EAR AT I E o

ISE A SE R 5 35 , X AR SR A AR IR i
HEATINAE , 75t X5 A KA i, UK EE P i 114
Se { it . MK Se Y BIITE 10 we/g 72,
FLE T A Se YRR 0.50 ne/g ifio
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Determination of Selenium in Coal Ash with Microwave Digestion and
Hydride Generation-Atomic Fluorescence Spectrometry

TAO Qiu-li, HAN Zhang-xiong, XIONG Ying, MU Nai-cang, LUO Hong, WANG Xi-jie

( Provincial Key Laboratory of Mineral Exploration and Utilization, Shaanxi Institute of Geology and
Mineral Resources Experiment, Xi’an 710054, China)

Abstract; Coal ash containing higher than usual selenium has a comprehensive utilization value. Although selenium
in coal ash samples has been studied in some areas, there is no formed reliable method to determine the selenium
content in coal ash due to the complex matrix. In the paper, referring to the analysis of coal and soil samples, a
method to determine selenium in coal ash by Hydride Generation-Atomic Fluorescence Spectrometry ( HG-AFS) is
described. The samples were first digested by microwave digestion in HF + HNO, + H, O, without other
pretreatment. The obtained clear and transparent digestion solution was reduced by 30% HCI. The interferences of
coexisting elements were eliminated by adding Fe ( Il ) salt without interference with Se. The detection limit was
0.020 wg/g. The relative standard deviation was less than 4.2% (n =5). Recoveries of samples were in the range
of 94.0% - 105. 0% . The method has been validated by analysis of standard reference coal fly ash and the
analytical results are in agreement with certified values, which indicates that it is a feasible method to detect Se in
coal ash.

Key words: coal ash; selenium; microwave digestion; Hydride Generation-Atomic Fluorescence Spectrometry
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