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Optimization of Determination of Soil Heavy Metal Pb by Mixed Orthogonal Design
ZHANG Xu (CCTEG Xi’ an Research Institute, Xi’” an,Shaanxi 710054 )

Abstract
within the area was expressed by change of two-dimensional planar contour for the first time. We used Minitab 16 software to analyze the test re-
sults by range and variance method. [ Result] The factors affecting Pb digestion was in order of HF, HNO, , HCIO, , gas flow, HCI, assistant gas
flow, lamp current and combustion height. Test results showed that after adding 9 mL HNO, ,5 mL HF and 3 mL HCIO, in soil samples, and mi-
crowave digestion, the working conditions of atomic absorption spectrophotometer were as followed: Pb wavelength 217.0 nm, slit width 1.3 nm,
burner height 4 nm, assistant combustion gas rate 2.4 L/min, the lamp current 4.0 mA, and propane flow rate 4.0 L/min. Under the above op-

[ Objective | The aim was to explore the affecting factors for the digestion of soil heavy metal Pb. [ Method] The absorbance trend

timal conditions, the optimal absorbance value was 0.302. [ Conclusion] The results provide theoretical basis for precisely determining absor-

bance values of heavy metals in soil.
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Table 1 The factor and level of mixed orthogonal test
o sy GOIMRS ) ; TR )
JER) =) i | N Y
K A(HNO,) B(HF) C(HCIO,) D(HCl) E(z=H) F( k}\%%%ﬁﬁ;) G ( Assistant comb- HOKTHLG) I( Propane
F(Burner height) . H( Lamp
Level ml, mL ml, mL E(Blank) ustion gas rate) flow rate)
nm . current ) mA .
L/min [/min

1 3 2 3 0 — 4 2.0 3.0 4.0
2 5 3 4 3 — 6 2.4 4.0 6.0
3 7 4 5
4 9 5 6

- Fonas AU

Note: “ — ”indicated no values for blank
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Table 2 Mixed orthogonal experiment optimization

FE o [K % Factors Ph IR
Groups A B C D E F G H 1 Absorbance of Pb
1 1 1 1 1 1 1 1 1 1 0.162

2 1 2 2 2 2 1 1 2 2 0.109

3 1 3 3 1 2 2 2 1 2 0.078

4 1 4 4 2 1 2 2 2 1 0.201

5 2 1 2 1 2 2 2 2 1 0.176

6 2 2 1 2 1 2 2 1 2 0.198

7 2 3 4 1 1 1 1 2 2 0.104

8 2 4 3 2 2 1 1 1 1 0.205

9 3 1 3 2 1 1 2 2 2 0.172

10 3 2 4 1 2 1 2 1 1 0.235

11 3 3 1 2 2 2 1 2 1 0.163

12 3 4 2 1 1 2 1 1 2 0.302

13 4 1 4 2 2 2 1 1 2 0.102

14 4 2 3 1 1 2 1 2 1 0.197

15 4 3 2 2 1 1 2 1 1 0.084

16 4 4 1 1 2 1 2 2 2 0.091
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Table 3 The application steps of MDS-6 microwave digestion instru-

ment
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LR Ti Press it at Electric
Steps ime ressure 'emperature ectric

min MPa C power /W
1 3 0.5 70 400
2 4 0.9 120 600
3 5 1.5 180 600
4 5 2.0 220 800
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Fig.1 The variation of Pb three-dimensional absorbance
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Table 4 Range analysis

LES K, K, K, K, R

Factors

=

0.138 0.171 0.218 0.321 0.183

B 0.153 0.185 0.107 0.402 0.295
C 0.356 0.168 0.163 0.161 0.195
D 0.538 0.308 0.115
E 0. 446 0.402 0.044
F 0.492 0.354 0. 069
G 0.336 0.512 0.088
H 0.342 0.506 0.082
I 0.556 0.292 0.132
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Fig.2 The trend of factors and indexes
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Table 5 Results of variance analysis
A BT 2 S .
VS I 2 S B2 P A NS IR T Fuslfi ™
. . A )E Average FAH - i EE
Sources Sum of squares - - " val F, s critical conifi
of variance of dispersion Freedom deviation F value | Significance
squared value
A 0.053 5 3 0.017 8 2.542 8 Fy05(3,12) =3.49 #
B 0.166 6 3 0.0555 7.928 5 ® %
C 0.1107 3 0.036 9 5.271 4 #
D 0.003 3 1 0.003 3 <1 Fys(1,14) =4.60
F 0.003 5 1 0.003 5
G 0.002 0 1 0.002 0
H 0.001 9 1 0.001 9
I 0.024 4 1 0.024 4 3.495 6 *
E 0.021 2 3 0.007 0
& 1F B0 Correction total T 0.3220 15 0.0215
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