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Dissolution method of authigenic calcites in marls for rare earth elements analysis
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Abstract: Rare earth elements (REEs) of sedimentary carbonate rocks are the best parameters to trace redox
conditions of sedimentary environment. However, because the REE contents of authigenic carbonate minerals are
much lower than that of terrigenous clays, a small quantity of terrigenous clays dissolved will affect true redox
implication of sedimentary environment. Therefore, it is very important to conduct an analytical method to get the
true REE contents of authigenic carbonate minerals deposited in marine environment without the contamination
from clays. Here we use 5% CH3;COOH, 5% HCI, 2% and 5% HNO;to dissolve powder samples split from one
marls that usually occurred worldwide for 0.5, 1, 2, 3, 6 and 24 hours, respectively. The results of XRD analysis of
insoluble residues and ICP-AES and ICP-MS analysis of acid dissolved solution show that calcite was completely
dissolved and small quantities of clays were also dissolved. These dissolved clays resulted in an increase of REE
contents and Ce/Ce” ratio, but not affect Eu/Eu”, Lay/Yby and Gd/Gd" ratios. The better dissolution method of
authigenic calcites of marls is to use 5% CH3;COOH to dissolve powder samples for less than 1 hour. The results
of ICP-MS analysis of acid dissolved solution are suitable to trace the redox condition of sedimentary
environment.
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105 C 24 h,
[2,11-15] [5,16]
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Table 1 Conditions of acid dissolution
5% 5% 2% 5%
1 2 3 4 5 6 7 8
(h) 6 24 3 6 1 3 1 3
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
(h) 1 3 6 24 05 1 3 6 05 1 2 3 05 1 2 3
25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
(h) 1 3 6 24 05 1 3 6 05 1 2 3 05 1 2 3
(1.000£0.001) g; 2 (1.500+0.001) g; 3 (0.200+0.001) g
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Fig.2 Relationship between Al,O3, TiO, and REEs in solution
x2 BEHFITYNAFBRAETYRELITERFESHHTN
Table 2 Effects of clays on REE contents in solution
(h) AlLO3 (%) Ba (ug/g) YREE (ug/g)  Cel/Ce” Eu/Eu” Lan/Yby Gd/Gd”
9.63 281.6 126.1 0.97 1.07 1.00 1.19
1
5% 6 1 0.03 13.3 18.4 0.80 2.48 0.88 1.13
5% 24 2 0.06 16.1 22.3 0.81 2.26 0.86 1.13
5% 3 3 0.29 26.8 46.4 0.90 1.52 0.84 1.14
5% 6 4 0.32 26.0 47.3 0.90 1.50 0.81 1.13
2% 1 5 0.48 33.7 61.4 1.13 1.41 0.78 1.13
2% 3 6 0.79 35.7 65.8 111 1.35 0.80 1.13
5% 1 7 0.68 31.7 49.9 0.95 151 0.85 1.12
5% 3 8 1.05 32.9 50.2 0.95 1.52 0.85 1.11
2
5% 1 9 0.08 24.2 34.8 0.80 1.75 0.85 1.19
5% 3 10 0.09 25.0 39.9 0.80 1.62 0.84 1.20
5% 6 11 0.09 22.7 32.2 0.81 1.81 0.83 121
5% 24 12 0.13 26.4 36.2 0.81 1.71 0.82 1.20
5% 0.5 13 0.32 38.9 69.9 0.89 1.22 0.88 1.19
5% 1 14 0.30 34.0 64.6 0.89 1.27 0.87 1.19
5% 3 15 0.54 55.5 91.2 0.91 1.08 0.89 1.19
5% 6 16 0.67 453 92.6 0.91 1.07 0.91 1.19
2% 0.5 17 0.50 46.5 65.8 0.92 1.26 0.87 1.19
2% 1 18 0.58 45.8 66.8 0.92 1.26 0.87 1.20
2% 2 19 1.07 49.3 77.0 0.97 1.20 0.89 1.19
2% 3 20 0.90 40.1 41.3 0.97 1.64 0.90 1.18
5% 0.5 21 0.36 46.7 68.1 0.91 1.25 0.88 1.19
5% 1 22 0.35 42.3 69.1 0.91 1.24 0.90 1.20
5% 2 23 0.52 49.8 75.9 0.91 1.18 0.92 121
5% 3 24 0.58 46.9 79.5 0.92 1.17 0.93 1.20
3
5% 1 25 0.17 33.0 52.7 0.86 1.42 0.84 1.19
5% 3 26 0.12 27.0 49.3 0.87 1.47 0.82 1.19
5% 6 27 0.14 28.2 49.4 0.87 1.48 0.82 1.18
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(h) AlO3 (%) Ba (ng/g) YREE (ug/g)  Ce/Ce” Eu/Eu” Lan/Yby Gd/Gd”
9.63 281.6 126.1 0.97 1.07 1.00 1.19
3
5% 24 28 0.17 27.5 41.5 0.88 1.61 0.81 1.19
5% 0.5 29 0.39 37.1 69.0 0.89 1.23 0.91 1.19
5% 1 30 0.52 49.7 96.7 0.91 1.05 0.91 1.18
5% 3 31 0.55 39.0 72.2 0.91 1.22 0.94 1.19
5% 6 32 0.76 43.1 795 0.91 1.16 0.95 1.19
2% 05 33 0.34 36.2 62.1 0.89 1.30 0.90 1.19
2% 1 34 0.42 40.2 65.0 0.90 1.27 0.91 1.19
2% 2 35 0.48 39.1 61.5 0.90 1.30 0.91 1.20
2% 3 36 0.53 40.6 63.1 0.90 1.30 0.91 1.20
5% 0.5 37 0.38 374 725 0.91 1.21 0.91 1.19
5% 1 38 0.48 425 81.8 0.91 1.14 0.93 1.20
5% 2 39 0.58 41.7 735 0.91 1.21 0.93 1.20
5% 3 40 0.60 38.9 74.1 0.92 1.21 0.95 1.20
: Ce/Ce” = 3Cen/(2Lan+Ndy); EWEU" = [Eun/(SmyxGdy)]*%; Gd/Gd™ = 2Gd/(Eu+Th) N (PAAS) (5]
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