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Determination of Arsenic and Lead in Dust Ash by X-ray Fluorescence
Spectrometry with Fusion Sample Preparation Technique

FAN Jiahui,ZHOU Lili,ZHU Chunyao,ZHANG Ke
(Institute of Research of Iron& Steel ,Sha-steel/]iangsu Province, Zhangjiagang, Jiangsu 215625 ,China)

Abstract The content of the harmful elements of arsenic and lead in the dust ash were determined by X-
ray fluorescence spectroscopy with melt sample preparation. The ash temperature of the sample was
discussed and it was found that the carbon was completely removed when burned at 950 ‘C for 2 h. The
relative standard deviations of arsenic and lead are 0.15% and 0.20%, respectively. The results of
determination are consistent with those of chemical analysis and atomic absorption spectrometry. The
method has simple manufacturing process, fast analysis speed and long-term preservation of samples, and
can meet the daily analysis of other elements.
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1.1 NERUNEELEH

ZSX Primus I # X S50 35X (H < 3
2 /\H]) ; Analymate-V8C % 25 45 #& ¢ Bl (b 5 # i%
MR A RFEAFD ;N3L/H 4R B (R
Nabertherm A %)) ; FT101A % &1 #48% X T 18 48 (45
TLERARHIFERSHBRA D ; XP204 T2 —
KRFE MR- 2 A 5D M- HH R (0(PO:w
(Aw=95% : 5%), SHImRWEHKMHRE 1L,
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Tablel Test conditions for the determined elements

TR EL EES S JUE 20086/C) WERE/s
As K, 1/1 LiF1 SC 33.964 60
Pb Lg 1/1 LiFl1 SC 28. 232 60

1.2 EEilHA

B ECOh 2+ 1 A IO A 7R - A R L TR 5
IR ZUE T B M AR ) (SRR 22 ([ 25 S ML~
WA R T A7 ) 1R EE (25 4 1 4k 2215
A RAF LD

1.3 HmH&E

FREL 1.0 gOREHE 2 0. 001 g, R HA my @) Bk
REEMETHRAETHRIFEENE M BARER
my @ W, B W, THIRF P RIEE 2 h, B R
ZEREHRETEERN ms, ) , R (DEHELRR
¥t (Ash loss coefficient) Lo, BATHEES PR,

_mitm
m

FREL 6.0 g RS #I 2 0. 000 2 @) B A& F40-
BB P BRI R THAEREER, B
FREUREE 0. 400 g B E 0. 000 2 @) T M b, ¥t
R FRAERE S, SR 1 mL &4k YR A
W (300 g/1), 12 {i B AR ) R Ak 22 v Wk (400 g/L),
BFREIRTEA D 155 CF 8 10 min JFEUH K3
BB TR AR, B B R4 R 650 CHIA
4k 3 min,1 050 ‘C4#5Ft 10 min, ¥BHTRERHBE
H AR YRR P W EAR4E, T TR &
Ao XSRS S R (oxr)
Fe LLBE R BB (L) R BR A KA & i L4 T R B9 R
2O (0),

2 #REWe

2.1 BEIRERIZEE

BRARPHmEREFER, BEREARFREIKSE
R, 7E 10 % ~50 %6 Z [ 43 A5 , FLBR & 2 8 R RE L 4
Rl B X - A T B S T T 5 BB O A
FERTHEAT R PEBRBRALHE . 2 BESCHRYS , BRa R B 1
# 800,850,900,950,1 000 C, REIEE Tk R
LR 2, BRAIKTE 950 CTRLEE2 h J5, BER RHL
FRE, RFMARE N FETE S, 1 000 CHEHB4
BRABKPES A RELEIAL, HAERITEAE, A
AB FH T J il 1 A

Le=1 T % 100%
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Table 2 Burning loss coefficient of dust sample

K 2 hIERAR R L.

B i

800 C 850 °C 900 C 950 °C 1000 C
1# 1538 0.644 0 0.637 2 0.633 2 0.628 7 gEg WL 4R
24 B IR 0.709 7 0.708 5 0.708 1 0.707 1 i
3% PREE IR 0.897 9 0.897 3 0.897 0 0. 896 3 LEdh e
4% EEpR 0.944 3 0.944 1 0.943 4 0.940 9 Lhdh e
5% B K 0.980 5 0.975 5 0.972 8 0.970 5 Lhdh e
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F T B 22 K 0 A HE W) R T 58 5 #R) o 2 O
HILR SRS A& B, B3804 br e
R EA R DR . BT A AR AR A o

¥t & GSBH 30004-97, YSBC 14721-98, YSBC
14722-98 .GBW010208 .GBW 010209 %, ffifih . 4 &
HEG —EWREEM S B E RS R
FEILE 3, MIEMER 0.0011%~0. 215% , 4
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Table 3 Contents of arsenic and lead in standard samples

F5 PRUERE B 55 As&®/% PbE&ER/%
1 GSBH 30004-97 0.013 0.0051
2 YSB14721-98 0. 046 0.051
3 YSB14722-98 0. 105 0.119
4 GBW010208 0.021
5 GBW 010209 0. 051 0. 208
6 GSB 03-1805-2005 0.110 0.106
7 GSB03-2022-2006 0.0011 0.000 8
8 GSB 03-2036-2006 0. 059 0.028
9 GSB 03-2037-2006 0. 215 0.182
10 GSB 03-2855-2012
11 YSBC 11705-2008 0.000 4
12 GSBH 30003-97 0.012

2.3 BRAEHELL

il & e Rl B B8 R Bt A R 8 R 2 A LiBO, .
Li,B,0,.Li,B,O; #l LiBO, IR &H . BRIk P&
# CaO.Na,O W&k, A Li,B,O;, BE&
& WA SO, FmREEMLY, A LiBO, A&,
H B AR BE B A7 M I R X S R S . SRR
B, 2 4 Li,B,O, #l 1 4y LiBO, HYIR & 45 B
R B B I A

AR IK PR IT R, ROGIR B RES;
R—FTRBTELR ERFNASES,H
WHERHESENBRA S M LE . LRAR,
HESREBRMOFmBELLL A 1 ¢ 15 of, F S REE L5
4, WA IS i 5 sl

2.4 ST SRR RS

HEBE T S5HERAEE T ROHERELY &
YEREAT, Hp LINO, ik R 5w, B4
Y L, O X5 g2 W L R 8 T 4, B O i B
LiNO; YR E ALK, LINO, 5 #, R T # 8K
FREE, BC AL 300 g/L MBS WA H .

NH,I.LiBr % F i B 5], NHL T i 4% &
RIS 2R B, IR R R 25 . LiBr 78 /5 W& &% 14
TR R, BRI A R . 8 T Br oo
FHE TP AL T R A, AR IE R RN A B &
—2., LiBr % e, K, Be il B 400 g/L By %
W T &8
2.5 SMEMEE

I 2B R e 4 AR Y B AR, TR O R B
BEN K ZIENTZE, BT PbRL, LS
As B K, LKA, FFFE B IERON . T A Pb R
Ly As R K, fERGHITE
2.6 ERHM KK

F &0 G Am AR B T — IR R
REEMNEREMNLZ. HTFHNMEESRKE, K
ERECH —0.147, BBy 24 36 B 7E 0.010% ~
0.20%, M0 X & ¥R 0.997 1, 4% 12k 1 3 Bl 7
0.010%~ 0. 21 %, MREREH 0. 999 2,

2.7 FEREEXR

BRI VA R 2 B, B AR IR 1, 4% TR
J T 7 A A S 8 BRI R L A A o 2R b
B BT HEAT A3 0T TR I 3 ME A v A 25 AR X A
WlW 2, SRR 4, 10 W E 4 3R RSD ¥/ F
0.05%, A T L M EE HLF .

®4 BEEXR
Table 4 Precision test(n=10) /%
TE W B S MH R B T A o A 22
0.050 2 0.060 5 0.057 2 0.042 1 0.056 3
As 0.048 6 0.007 21 0. 15
0.047 6 0.043 2 0.046 3 0.041 3 0.040 9
0.182 0.112 0.135 0. 101 0. 145
Pb 0.132 0.026 9 0. 20
0.166 0.122 0.136 0.127 0.098
A TS ‘
2.8 SHAFTEEILE 3 &£t

BRI 4 FfAS (R Bk AR KA A » 15 SC B0 07 w2 T4
Wi, ARJ5IE R RS R 0 B E AR HE DT
%o Hopag BRI T ROBOLIEE S S R OR A
IR Rk, P E (A — B

SRR A5 SR iR TE R SRR, T AT BR
R it O SSORE RSB 8 380 » BT B2 7 T 45 2R 1 v
BB . X AT GIEIE e 3L R o 1 2% REAR 47
2 H R PRI E FOR , AT RUE Tt R A I .
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Table 5 Comparison of analysis results by different methods

G5 Fi AsWEME/ % PbllEfE/ %
- XRF 0.048 0 0. 005 0
R3S 0. 046 6 0. 005 3
oF B AR IR A B XRF 0.054 7 0. 262
H AR 0.055 4 0. 250
800 B4 SR XRF 0.0217 0.101
[ESp7e7S 0.0219 0.093
3% N = KRR XRF 0.085 6 0.102
EER7S 0.085 2 0.110
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