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Table 1  Operating parameters of the GFAAS instrument and temperature programs of graphite furnace

- GFAAS {5 TAE A+ S THER

N

. ey 12 ) 2 N ‘ﬂﬁ,"':f_‘i . X

i | PR TR R eppr | Fmar AR BTREE SR

(nm) (mA) (nm)

Pb 283.3 2.0 0.4 IITRE 100°C ,10/15s 600°C ,10/15s 1800°C ,0/3s 2100°C ,0/2s

Cr 357.9 4.0 0.4 TATREIE 100C ,10/15s 1000°C ,10/15s 2200°C ,0/4s 2400°C ,0/2s

Cu 324.8 3.0 0.4 TR REIE 100°C ,10/15s 800°C,10/15s 1800°C ,0/4s 2100°C ,0/2s
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Table 2 Analytical performance of the method

Gl . . LMV FHOE RRHBBR RSD
. etk

JLE (ng/mL)  FE (ng/mL) (%)
Pb  y=0.0025p +0.0508 0 ~200 0.9937 3.50 2.1
Cr  y=0.0061p +0.0403 0 ~100 0.9968 0.92 3.6
Cu y=0.0051p+0.0026 0~100 0.9991 1.22 2.8

2.5 KUPRAERIE Be J5 ikl 4

TEPCACSEIZEAE T, X K KR St e A 7 0, B
PRI 25 R R AN N P =S . H 3R 3 Al AL,
3 PhE 4 JE IR AR AE 92. 8% ~107. 0% Z[H],
L TR IR T EER

JRFAERE (°C)

Effect of (a) pyrolysis temperature and (b) atomization temperature on the absorbance of Pb, Cr and Cu

23 KUDRFER AR & B sl
Table 3  Analytical results of three heavy metals in volcanic ash

samples and spiked recovery of the method

FEON O RERDEME bRE bREIEE BeE
JLE (pg/g) (pe/sg) (ng/g) (%)
4 11.9 £0.61 92.8
Pb 8.82+0.44
8 17.5 +0.95 104.0
6 16.8 £0.52 93.3
Cr 12.0+0.32
12 22.9+1.21 95.4
10 33.6+2.43 107.0
Cu 21.3+0.13
20 39.2£2.13 94.9
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Determination of Trace Lead, Chromium and Copper in Volcanic Ash
from Shinmoe-Dake Volcano by Microwave Digestion-Graphite Furnace
Atomic Absorption Spectrometry

HOU Guang-shun' , LI Ying-jie’* , LIU Rui-heng’, TAN Lu-lu’
(1. School of Resources and Environment Engineering, Henan Polytechnic University, Jiaozuo 454000, China;

2. Department of Physics and Chemistry, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract; Volcanic ash is an important parent material for soil and is easily weathered. Pb, Cr and Cu are the
main heavy metals in weathered volcanic ash and are inevitably discharged into the environment and finally harmful
to human health. A simple and reliable method for the determination of Pb, Cr and Cu in volcanic ash by
microwave digestion combined with Graphite Furnace Atomic Absorption Spectrometry ( GFAAS) has been
proposed. The ashing temperatures are 600°C for Pb, 1000°C for Cr and 800°C for Cu. The atomization
temperatures are 1800°C for Pb and Cu, and 2200°C for Cr. The detection limits of the proposed method are 3. 50,
0.92 and 1. 22 ng/mLfor Pb, Cr and Cu, respectively. The relative standard deviations ( RSDs) for eleven
replicate analyses (50 ng/ml) of the above three metals are less than 4% , and the spiked recoveries by standard
addition are 92.8% —107.0% . The proposed method is rapid and convenient with high accuracy and low cost.

Key words: volcanic ash; heavy metals; nitric acid-hydrofluoric acid; microwave digestion; Graphite Furnace

Atomic Absorption Spectrometry

(orprikdies) 2016 ARAELT P

N % —TF)=. CN11 —2017/TF E FrbRUETF) = . ISSN 1000 — 0720 FE R AR, 82 —431
[ = CODEN #4 . FENSE4 E /M5 . M848 S GEVFAIE . P LR 0441 5

ot = ) & v ST, 1), DR 16 JF,128 T, [INAMATE R AT

(ot g as) 1982 4EQ1F), H T 8O 3 E 5 44 ) A flss Lol T . s Sad 4 LT A1 il ik
TEMR 2 B RO R A IR AN G A AL e AT B A e B, (il = ) LSS HE A I A S
MRS E AEE R B 2ESAE AR B —4; 918 4 E SOOI T E RO SO
TEAAT) S CA TRhER" rh 3 B A AL T 2RAZ 0 01 1) e B 2 AR 1) YA RR0) A v T 393 7)o 4 S i 2
SEE N A2 AR B E  SCRWGR SR R T S 2 AETME A 2R 081 o A TR BT s WIESE T i A
BE G H CETEAR R H RGO AR 44 L R RS B N A B A  25 SUE 25 B T
W, SRR AR KRR o

2016 AEC oA il 5 ) A E AN 25 IO, 4R 12 11,300 JC.

S E MR RAETT , IE &S 82 =431, JwiT AL vl B S dnilit & .

S PR AR L - AL SRR AT 1 AR 2 5 (R : 100088 )

g 010 — 82013328 E — mail ; analysislab@ 263. net;ana — info@ 263. net

— 543 —





