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Determination of Trace Heavy Metal Flements in Caclined Kaoline
by Inductively Coupled Plasma-Mass Spectrometry
with Pressurized Acid Digestion
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(1. School of Chemistry and Environmental Engineering, Wuhan Polytechnic University,
Wuhan 430023, China; 2. Yichang Institute of Geology and Mineral Resource,
The Ministry of Land and Resources, Yichang 443003, China)

Abstract; A method for the determination of copper, lead, zinc, chromium, cadmium and manganese in calcined
kaoline samples by inductively coupled plasma-mass spectrometry (ICP-MS) with pressurized acid digestion was
developed. The ICP-MS instrument operating parameters were optimized. The mass spectral interferences were
eliminated by selecting ®Cu, **Pb, ®Zn, *Cr, "Cd and *Mn as analytical isotopes. And Rh was selected as
internal standard to compensate the analytical signal drift. The factors affecting the analytical results such as
selection of sample digestion system, dosage of the digestion solvents and digestion time were studied. Under the
optimized condition with HNO;-HF digestion system at 180 °C for 4 h, the recovery for these elements was 98.0%
~101. 5% with precision of 0. 96% ~2.22% RSD (n =9). The proposed method has been applied to the
determination of these trace heavy metal elements in calcined kaoline samples with satisfactory results.
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Thermo Element 22H]) o
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Table 1  Optimized parameters of ICP-MS system
SHTHRSH RN UIE
(IcP #4%) i (M5 #5)

RF 7)j5.1350 W

BHSFE:15.0 L/min
B 21,00 1/min
A 1,02 L/ min
#Lﬁm‘é {%:1-0 mL/min

IR 0.8 u
s
T3
BRMEYHL3

U P B8 :6.7x 10 % Pa
REK A2 6.7 %10 ~* Pa
SRBT L 20 5

FHREE 7.8 mm

1.3 FEanille

PRI 50 mg A CRLEE/NT 10 wm) T 5 FE 25
PSR PR AR TH A BE v, In A i K, WA
s FEAR A 2 mL HNOS 1 T mL HF , FIAS 85
SNEFREG, BT T 180 C o 4 ho U
WG B TR A AR E AR AN T, R
1 mL HNO, , Ji#E 35T 2R 5 A 1 mL 8.0 mol/L.
HNO, .2 mL K, I G215 i A8 A 5 28 58 0 V5 i, IR
TR HEBA S0 mL R M, Ak E %
B2 RS, R B &R 1A TR
SRS EAER] ICP - MS MIE & TR &,
1.4 belfidig bl

W I — 7 TR 48 B B T AR TR R, AL S
mL 2.0 mg/mL [ Al FRUERS I (FH S F AL O, it &
OISO 40% ), fulE G55 R il T R B B A 2k o DR
Be. PRUERVIFITRIES| TR 2,

32 HEARVCRCHRIET i

Table 2 Matrix-matched standard solution

TREFR py/(ng - mL~")

JLH
1 2 3 4
Cr.Zn 25 50 250 500
Cu,Pb Mn,Cd 5 25 50 100
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Table 3 Selection of measurement isotopes

TR Al iz TR Al fir
Cu 65 Cr 52
Ph 208 Cd 114
Zn 66 Mn 55

£ ICP - MS F3- 47 v, IR G K B A A4 W 7
FIAE I A3 M 15 5 A S B R0 K 0T RS | I AR
HA R AME R . g4 Se In Rh £
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JBeJe i e R R I 25 40k T e X LA Ak
SE4, BT E Pb Cr ZIAAKE WA TER 555
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2 FHEARS L, T IZ A a0 UAE S A 3
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Cu.Pb Zn 555 Al JE U280 ) 4 B ¥ W AE T 071
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1, A% & HF 23 fif . 43 Bk IR A R HNO,
- HF .HNO, - HCl - HF #1 HCIO, - HF e bR
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AP, Kt EL HNO, — HF Y845 BRAK 2 1 il RUR
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Mn X 6 Ff 0 2 Il 2 /9 A6 i R 7E 0. 008 ~ 0. 120
ng/mL, [AIi R AE 98. 0% ~ 101.5% , AHXF bR HE (i 22
1E0.96% ~2.22% , WIS 1 73 B 7 i RE T A2 4
Femle P A LRI IE TR

4 JIER L R A

Table 4 The detection limits, recovery and precision of the

method
o wy/(pg+g™") ElgR RSD/%  KithbR Ly
JLE
WEM b MEss % (=9) (ng-mL™")
Cu 5.18 2.00 7.21 101.5 1.43 0.011
Pb 13.26 1.00 14.25 99.0 1.36 0.016
Zn 28.4 50.0 78.5 100.2 0.61 0.120
Cr 3.94 2.0 5.96 101.0 0.96 0.027
Cd 0.37 0.50 0.86 98.0 2.22 0.008
Mn 4.18 4.00 8.17 99.8 0.34 0.018
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Table 5  Analytical results of elements in calcinated kaoline
samples
wy/(pg - g”")

R4

Cu Pb Zn Mn Cd Cr
BHLEE 8.9 17.6 23.3 4.2 0.013 29
NFE 43 71 42 31 0.021 36
INEpNE 57 63 19 20 0.16 41
LR 81 57 39 18 023 26
e 11 % 4 62 0.017 56
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