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Application of ultrasonic extraction for speciation analysis

of heavy metals Cd in soil
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(1. School of Biological and Chemical Engineering, Zhejiang University of Science and Technology,
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Abstract: Ultrasonic extraction was utilized to study the modified Tessier sequential extraction
for speciation analysis of heavy metals Cd in soil at Xiaoheshan, Hangzhou. The result showed
that the operation time by ultrasonic extraction in the first four speciation fractions for heavy
metals Cd is shorter than that taken by conventional extraction and there is no significant
efficiency differences between ultrasonic extraction and conventional extraction for Cd. Cd mainly
exists in the first two speciations, namely exchangeable fraction and carbonate bounded form.
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Table 1 Influence of ultrasonic time on extraction rate

for exchangeable fraction Cd
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Table 2 Influence of ultrasonic temperature on Table 3 Influence of ultrasonic power on extraction
extraction rate for exchangeable fraction Cd rate for exchangeable fraction Cd
R P A BUIRLBE /°C FEIRR ) N IR/ W HIHR/ 7
20 103.7 176 88.2
30 107.8 198 100. 0
40 103.1 220 101. 8
50 101.9 242 105.7
60 100. 7 264 103.0
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Table 4 Influence of ultrasonic temperature on extraction Table 5 Influence of ultrasonic time on extraction rate
rate for carbonate bounded form Cd for carbonate bounded form Cd
A 7 I 2 I [ / min IR/ N 7 7 e E UL/ °C WA R N
20 101.1 20 103. 3
30 102. 4 30 106. 1
40 102.1 40 103. 3
50 101.5 50 104.7
60 99.4 60 102. 4
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Table 6 Influence of ultrasonicpower on extraction

rate for carbonate bounded form Cd
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Table 7 Influence of ultrasonic time on extraction rate

for Fe-Mn oxides combination form Cd
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Table 8 Tessier sequential and ultrasonic modified conditions of conventional extraction

BB Tessier it T P OB A A R
Cd eSS WA (T 242 W)
BffE] /min R/ C i} ] / min wE/C
IRk 8 mL & {8 (1 mol/L pH 7) 60 25 10 30
IR L 2 8 mL EEER4N (1 mol/L pH 5) 480 25 30 30
Fe-Mn & b ¥7 8 mL £ ¥2 (0. 04 mol/L, 25 % F§R) 240 96 15 95
1. 5 mL 2 0. 01 mol/L)+2. 5 mL 3 &L (30%) 120 85
Lo fg 3 mLi HAEALE (30%) 120 85
HHEED 15 mL S8R0, 01 mol/L)+5.5 mlL AL (30%) 25 75
2.5 mL S ER4% (3. 2 mol/L, 20% 4R 30 25 30 25

f22 9 AL, NI R S P AT 2B T A R Cd R BAEAE T 45— R 245, BIV AT 2 46 25 Bk R

?*%’E,‘ X 5 SCHRLE IR 25 R — B0, AR BE I o5 ) R A 2 BBOTE A9 B 9 5 — L OB 25 00 il 2

998 pg/g M 1.024 pg/g. M HHME) Tessier ¥ 53l 7 1. 032 pg/g F1 1. 014 pg/g; 76 Pk LI, T2k

ik E@E%?ﬁﬁﬁx?ﬂ%%ﬂﬁ@%— TRE SR 1. 220 pg/g R 1. 061 pg/g, 1 H LAY Tessier ¥ 43 B

S 1241 pg/g T 1101 pg/gs £ i Uk B ) o P SCaE 1 R 7 0 AR RO A9 30 19 5 — L R 28 43 S 10. 109
pg/g M 2.865 pg/g. 1M FH MR Tessier B3 il 10. 250 pg/g Fl 2. 764 pg/g.
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Table 9 Result comparison between ultrasonic extraction and conventional extraction

ik 2 vk =335
Cd i UE/ TE/ ¥R UE/ TE/ ¥R UE/ TE/ %W
(pgeg ) (ugeg ) ME/YN (ugeg!) (ugeg ') R/ (ugeg ) (ugeg ) ME/%

] A e A 0.998 1.032 96.7 1. 220 1. 241 98.3 10. 109 10. 250 98.6
IR AT 1. 024 1.014 100.9 1. 061 1. 101 96. 4 2.865 2.764  103.6
Fe-Mn £4b¥ 4554 0.054 0.056 96. 4 0.110 0.111 99.1 0.431 0.441 97.7
BB ZE A4 0.051 0. 052 98.1 0.135 0.135 100. 0 0.245 0. 250 98.0
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P B AR A 2 Bl 5 i IOBTIN 3 /N Ly o S o A IR TR A 1 Cd s 25 2R A AR R A0 R T 7 35
A A IO ) B A I 18] G 38 /0 T ML Tessier 2 T HAC BOICR 5 B WL Tessier IJEIRCRMA Y .

e

[1] Tessier A, Campbell P G C,Bisson M. Sequential extraction procedure for the speciation of particulate trace metals
[J]. Analytical Chemistry,1979,51(7) :844-851,

(2] B, BB AR YT RS R R A R [ ] FRBERL 2 5 AF B, 2005, 30(3) 1 66-67,73.

[3] Towner J V. Studies of chemical extraction techniques used for elucidating the partitioning of trace metals in
sediments[ D]. Liverpool: University of Liverpool,1984.

[4] Perez-Cid B, Lavilla I, Bendicho C. Use of ultrasonic energy for shortening the sequential extraction of metals from
river sediments[J]. International Journal of Environment Analytical Chemistry,1999,73(2):79-92.

(5] ®iH. XML iz, 5. Bt CAIBE LA YA SO R R LT 1. #1 Rl B2, 2018(17) :56-61.

(6] XB&ARH, AEE M FRI% , 45 AN M BT 3 PR I TE S RHAE B 2w R R [T, jE B R4 AR 2012, 34(4) : 341-346.

[7] Davidson C M, Delevoye G. Effect of ultrasonic agitation on the release of copper, iron, manganese and zinc from soil
and sediment using the BCR three-stage sequential extraction[ J]. Journal of Environmental Monitoring,2001,3(4) ;

398-403.





