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2 h
Lim et al.
1 3 mol/L
HCl Fe Al
10 mol /L. HF : 1 mol /L. HCI1 24 h 10 mol/L HF : 1 mol/L HCI HCI
Lim et al.
12 h 10 mol /L. HF : 1 mol /L. HCI
HC1 Fe Al
12 h HC1
1.3
Lim et al. 3
3% 60 °C 10 mL 0. 1
18% mol /L. KyCr207 : 2 mol /L. H2S0,4 60 h Lim
3.29% et al. " 20 mg
1 0.1 mg
700 C 2 2~
3h
60 C 5 mL
15 min
3~5mlL
1.2
60 C
Lim et al.
1 3 mol/
L HCI 15 ml. 10 mol /L HF : 1 mol/1,
HC1 12 h Heraus
1
Table 1 Gomparison of experimental procedures
Lim et al. "
1~3g 3¢

15 mL 3 mol /L HCI 24 h

15 mL 10 mol /L HF : 1 mol/L HCI

24 h
15 mL 10 mol /L. HCI 24 h

60 C 1~24d,

10 mL 0. 1 mol/L K>Cr207 : 2 mol/L H2S0.
55 C 60 h
60 C 1~2d,

CO:

55 C

15 mL 3 mol /L HCI 24 h

15 mL 10 mol /L HF : 1 mol/L HCI
2 12 h

15 mL 10 mol/L HCI 24 h

10 mL 0. 1 mol/L K:Cr207 : 2 mol/L H.SO4
60 h

60 C
1~24d
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Elemental Analyser (CHN-O RAPID) 6
2~ 5
2
10% 1 ~2 mg
0.1% (TOC)
10% ~20%
b
5x107* mg HCI-HF
(TOC)
2 6
3
3.29%
2.1
HCI-HF
X HCI-HF
Table 2 Data of parallel experiment for original sample
% % ) %
g mg ¢ ‘ ‘ HCI-HF
3.0212 27.22 16. 466 0.148 353
3.016 3 26.61 14.219 0. 125 441
HCl
3.026 0 26. 38 15. 092 0. 131 569
0.012 268 3 8.89 TOC
3.0180 26.26 14.772 0.128 533
3.0117 27.63 14.562 0. 133 595
3.024 7 28.52 16.978 0. 160 086 6 HCI-HF
4
3 1. 96%
Table 3 Data of parallel experiment for homogenized sample
HCI-HF
‘ () " P i " HCI-HF
0.601 8 42.14 23.323 1. 633
0.602 9 41.62 22.911 1.582
0.603 6 41.45 22.094 1.517
0.05291  3.29
0.603 1 42.00 23.441 1. 632 HCI-HF
0.602 7 42.55 22.950 1. 620
0.602 7 43.02 23.332 1. 665
0. 1 mol /L K>Cr207 : 2 mol /L.
4 HCI-HF H.S04
Table 4 Data of parallel experiment for HCI-HF single treated sample 5
2.497%
HCI g g % % s % 3
2.600 7 0. 146 83 11.019 0.622 1
2.604 5 0. 144 57 11. 008 0.6110
2.605 3 0.150 15 10. 834 0.624 4
0.012 07 1.96
2.607 9 0.152 58 10.213 0.597 5
2.603 2 0. 147 39 11.076 0.627 1
2.605 8 0.145 51 10. 814 0.603 9 Fia=Fi+Ex+ +FE%
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5 K.Cr:0, 0.1 mol/L
Table 5 Data of parallel experiment for K2Cr20; oxidation treated sample KoCr0s 2 2 mol /T, HoSOs
HCI-HF g g % % s % A B
0.802 5 0.662 5 2.230 1.841 A
0.801 4 0.661 1 2.209 1.822 67 h 133 h
0.802 6 0.662 8 2.257 1. 864
0.046 9 2.497
0.802 3 0.661 8 2.283 1.882 23.5%
0.801 8 0.661 7 2.322 1.916 19.5% B
0.802 2 0. 662 4 2.353 1.943 20. 3% 7. 1%  Lim et
al. "V 55 C
E HCI-HF 50h 105 h
61%
4 5 HCI-HF 59. 7%
1.96% K,Cr,0; 2.497% 70. 9% 67. 7% Wolbach et al.
1% Bird et al. ' 60 C
3.3% 3 72 h
5 5 120 h 73. 9% 69. 4%
' 60 h 120 h
60 h 2% ~17%
1 60 h
80% 20% 7
2
6
Table 6 Data of recovery ratio of black carbon
8 g mg % % %
4 2.002 9 21.71 20.401 0.221 1
2.008 4 22.69 21.215 0.239 7
0.234 9
4 2.008 8 22. 80 21. 050 0.238 9
4 2.003 5 22.97 20. 908 0.239 7
g mg %o % *
2.008 7 16.93 21. 190 0.178 5 75.99
2.004 8 17.51 21.360 0.186 6 79. 44
6 2.004 0 17. 54 21. 687 0.189 8 80. 80
2.009 3 17.70 21. 610 0.190 4 81.06
80%
7
Table 7 Data of exira oxidation for black carbon samples
60 h
mg mg % % % %
15.12 13.37 9.193 8.129
16. 18 14.93 8.700 8. 027
17.05 15. 64 8. 988 8. 244
8.208 5 10. 441
18.13 16.39 9.015 8. 145
19. 08 17. 50 9.192 8. 431
Wolbach et al.®' 50 °C 20. 14 18. 44 9.038 8.275
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5
17% 5%
3.29%
80%
8% 9%
2.3
8.89% 2
63 pm 41 pm
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Lim et al. "
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Fig. 1  Probability distribution of TOC content in samples
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Extraction and determination of black carbon in sediments:

Error analysis and recovery ratio experiment
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Abstract: An improved and less-deviated method for extraction and determination of black carbon in sediments is

provided. Meanwhile, the causes contributed to the data deviation are analyzed and probed. The heterogeneity of

the sample is the main reason for a gross relative deviation of 8. 89% . After the samples being homogenized, the

gross relative deviation reduces to 3.29% for the whole experimental procedures, of which 1.96% accounts for

HCI-HF single treatment and 2. 50% for K;Cr,0; oxidation. These deviations seem to coincide with each other.

These can be tested using deviation relay equation. The recovery of our procedure reaches more than 80% . All of

these data indicate that this method is feasible for determination of black carbon in sediments. The homogeneity of

samples can not be improved by sieving the samples into different grain-size. The heterogeneity exists in different

grain-size portions. Thus, highly representative samples are premise of accurate determination of black carbon

content.

Key

words: black carbon; sediment; recovery ratio



