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Quick detection of heavy metal absorbable mercury in soil
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Abstract: DTPA, EDTA and HCI extractants were used to extract heavy metal absorbable mercury in the soil,

by comparison,the highest extraction rate of the extractant DTPA was chosen. Then, the hollow carbon nano-

spheres/polyaniline composite was prepared. The composite was made into a DNA-modified hollow carbon

nanospheres/polyaniline electrochemical sensor and the absorbable mercury in the soil was detected. The

results showed that DTPA had the highest extraction rate of absorbable mercury in the soil from 20% to 31% .

And the chemical sensor could detect the absorbable mercury content in soil accurately and sensitively. Com-

pared with the results of atomic fluorescence spectrometry, the relative errors between the two actual samples

were 2.32% and 2.71% , respectively.
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100 nmol/L. DNA ¥ & W B il : := B 10 uL
10 000 nmol/L ) DNA ¥ ¥, A 990 pL PBS
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Table 1  Extraction results of different extractants for absorbable mercury in soil
- ?J:(/E\E_/l EDTA HCl DTPA
(mg-g ) HRHUk/(mg-g™') $IE/% fRH/ (mg-g™") FRA/% R (mg - g7') HRE/%
GSS -2 0.015 0 0 0.000 5 3.54 0.004 6 30.66
GSS -4 0.590 0 0 0.049 0 1.49 0.170 0 28.81
GSS -5 0.290 0 0 0.016 0 5.72 0.071 0 24.48
GSS -19 0.013 0 0 0.000 4 2.77 0.004 0 30.77
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0.1 ng/1.,0.5 ng/L,1 ng/L,5 ng/1.,10 ng/L) #J
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Fig. 1 IR image of hollow carbon nanospheres/

polyaniline composite material
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Fig.2 SEM and TEM results of hollow carbon

nanospheres and hollow carbon

nanospheres/polyaniline composite material
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Y =259. 49X +537. 74, TR R 70.99, 1
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Fig.3 EIS images of detection for Hg’* by DNA
modified hollow carbon nanospheres/polyaniline

electrochemical biosensor
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DTPA $2HCGH XS - A 5 GSS -2 #1 GSS - 19
H A RS TR T S, 7531 - 398 RE SV TR
FEME W GSS -2 Fi B 10 f%, GSS - 19 i B
545, 53 R 96 66 BRI b 2E T
VRSO LA TR, Joe J5 LG 35 R 5 45 1
SERL RS My 4 DNA B4 1 48 O BBk B 2K
o A 2 ) 2 - S o P A S TR 1 KIS [
HE S ATUE L, SRR EA TR HE
PR, I I S A RGSOR S, 4 r AR ) FELRE
R, TP 0 R, (S Zview BT PIAS
FESL IR IS S5 L HEAT AR AT AL B, P45 & HZ T
FE Y =259. 49X +537. 74, AT {5 4 - HEh A 3K
&R By BE S 43 B S 0.427 0 ng/L I
2.165 2 ng/L, 5k H J5 ¥ 256 43 o6 56 B 1
TEAT B R B F A BE 0. 431 0 ng/L Al
2.225 7 ng/L A, MEXF IR 22351 K 2. 32% FiI
2.71% . AT LI R PR 7 X A~ 2 B £
FRE A A RS RIN E 15 2) v B 25 00 AN 2 AR
K, eI 2 A A TR MR PR . i R Al
LIRS AR LU AL 58 77 V5 B N R L, e 6% 52 9 1 48
FE A RS OR A PR A T

1900 + GSS-2

1000 .
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Fig.5 EIS images of actual samples by the

electrochemical biosensor
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ARSCEJelESE 1 3 A BGH (DTPA, EDTA
A HCL) Xof 4 338 Hh (9 T 5 A RS R A S UK

R, TN T 2SO BRER IR S A RRL,
RZE SRR DNA 1 Y 23 Lo e sk JEAR
Fie e A AL RS, A P A B X S rh g
G EAREERIATIE , FEEHEUT.

1) DTPA X 38 rpoA 2GS R AR HOICR B
", N20% ~31% ;

2) DNA B4 1 28 0 ik BR/ SR AR i i Ak 2
TR A B ry AL PR RE , AT LD | v
M 3 b A RIS OR , 5 R R 2tk
(I E ZEARAT L, DA 52 P ol AR R 22 03
A 2.32% F12.71%.
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