Eurachem

W
."/%\N'l A Focus for Analyhical Chemistry in Europe
f

Schweizerische Eidgenossenschaft
0 Confédération suisse
Confederazione Svizzera
Confederaziun svizra

BCR sequential
extraction procedure
and Its application to
mine tailings and fly

ashes

Lyudmila Angelova
UCTM, Sofia,
Bulgaria




W Schweizerische Eidgenossensc haft f"
urachem che i SR
/ \\ . - Confédération suisse 5
(())A Focus for Andlytical Chemistry in Europe Confederazione Svizzera
=7 Confederaziun svizra * som *

Sequential extraction

» offers a potential to gain a better understanding of the

composition of solid wastes;
»is a valuable procedure used to estimate the mobility of
elements under different conditions;

»a wide range of sequential extraction procedures have
been developed.
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BCR sequential extraction procedure...

Acid- soluble Reducible Oxidizable Residual

Cd Cr Cu Ni Zn Pb

(BCR- Community Bureau of Reference)
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...BCR sequential extraction procedure
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> 16 h extraction time
> 22-25°C

»85 °C > 16 h extrac—
»nearly t|on time
dryness :> 22-25°C
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CRM BCR® 701
Extractable Certified value [mg/kg]
element Step 1: Step 2: Step 3:
Cd 7.3+0.4  3.77+0.28 0.27+0.06
Cr 2.26 +0.16  45.7+2.0 143+7
Cu 49.3+1.7 12443 55+4
Ni 15.4+0.9 26.6¥1.3  15.3+0.9
Pb 3.18 +0.21 12643 9.3+2.0
Zn 205 +6 11445 46 +4

(Joint Research Centre, Certified reference material BCR® — 701, Certificate of analysis)
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25% Fly ash+75% Mine tailing

50% Fly ash+50% Mine tailing
100% Fly ash
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Analyzing CRM BCR® 701

Step 1 X

Step 2

Step 3 X
Step 1+Step 2+Step 3+residual
Step 4 agreed with the certified
values.

Agreement between triplicates
was In the frame of 109%.
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Some results

= Raw material
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Some practical aspects of BCR procedure

»application of BCR procedure on different sample types- soil,
sediment, fly ash, etc.;

»different: chemical composition, particle size, mass/volume
ratio, buffer capacity, extracting conditions;

»method validation;

»research laboratory.
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Another sequential extraction procedure(SEP)?

1M Mg(NOs), mp 0.1M NH,OH.HCI

!

0.1M NH,OH.HC
0.25M HCI

0.2M (NH4)2C204
0.1M H,C,04
0.1MCgHgO5.H>0

!

Aqua regia
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Mine tailing+ heavy metal accumulation by plants:
Tarnita case

(llieva et al.,
2018,
llieva et al.,,
2019 )
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To be continued...

»BCR SEP- validation
»BCR- spiked samples

»samples from Portugal, Spain and Turkey
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