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Fig. 1 Sketch of the feature and sampling

location of Pingba profile
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Fig. 2 Experimental device for dynamic leaching of carbonate rock
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Table 1 Analytical accuracy and precision of major and trace elements monitored by two Chinese standard samples
GSS—14 GSS—6
JLR

A H S AE CV/% w2/ % HEHE S {E CV/% R/ %
SiO; 50. 95 50.0440. 43 0. 86 —1.79 56.93 54.24+0. 83 1.53 —4.73
Ti 10 800 10 5294174 1. 65 —2.51 4 390 4 354424 0.55 —0.82

Al; Oy 23.45 23.8440.60 2.52 1. 66 21.23 22.1940. 46 2.07 4.52

TFe; 03 10. 3 10.14+0.11 1.09 —1.94 8.09 8.247+0.09 1.09 1. 85

Mn 1420 1387+27 1.93 —2.32 1450 1521+£51 3.35 4.90
MgO 0.49 0.46-+0. 02 4.35 —6.12 0. 34 0.31£0.02 6.45 —8.82
CaO 0. 26 0.24+0.02 8. 33 —7.69 0.22 0.20+0.01 5.00 —9.09

Na; O 0.11 0.12+0.01 8. 33 9.09 0.19 0.20+0.01 5.00 5. 26

K, O 1.03 1.0440.03 2.88 0.97 1.70 1.78+0.04 2.25 4.71

P 695 702+13 1. 85 1.01 303 310+£5.13 1. 65 2.31
Sc 20 18.6+0.74 3.98 —7.00 15.5 14.28-+0. 46 3.22 —7.87
Y 39 37.45+1.43 3.82 —3.97 19 17.13%+0. 31 1. 81 —9.84
Zr 500 485+16 3. 30 —3.00 220 203+38. 54 4.21 —7.73

Nb 38 40.2940.75 1. 86 6.03 27 27.4640. 35 1.27 1.70
Hf 8.1 8.8440.63 7.13 9.14 7.5 7.03%+0. 20 2.84 —6.27

Ta 3.1 2.8540.28 9.82 —8.06 5.3 5.474+0. 20 3.66 3.21
Th 27 25.0440. 60 2.40 —7.26 23 19.83+£0.55 2.77 —13.78
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Table 2 Semi-quantitative results of mineral composition of a few of Pingba profile samples measured by XRD

FE Ce Dol Q Pl Kf S 1 Hb K Ch Fe Ant Gi
ETRes /vol. %

Y 1. 28 98. 24 + + 0.48

Yt 5.17 4.53 3.94 0.72 69. 56 1. 68 4. 84 4.12 2.43 3.01

T1 0.58 1.12 5.04 3.12 3.93 3.39 64.58 1.42 6.47 3.68 3.91 2.76

T3 5.68 2.94 2.98 2.34 40. 63 0. 96 25.25 2.25 5.31 2.68 8.98
TS 4.59 1.02 2.81 5.34 23.02 0.52 37.38 4.71 7.02 2.67 10. 92
T7 0.68 8.02 2.06 3.02 5.45 17. 38 1.02 33.11 11.66 6.26 3.02 8.32
T9 0. 64 13.65 1. 26 2.78 4.67 19. 34 0. 46 30.12 10. 37 7.48 3.15 6.08
T10 15.94 2.86 3.27 2.69 16. 87 30. 84 11.72 6. 64 3.52 5.65

E AR T Y TI~T10 FME 1, Yt WEE DO RBEAEY ; Ce— it A, Dol—H = A, Q— A, Pl—#HK A . KI—f K A, S—ZF A,
FlA,Hb—MAINAG . K—mIEA,Ch— 4R A, Fe— 8 A, Ant— Bk, Gi— = /KA - RR .
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Table 4 Analytical results of high field strength element concentrations of Pingba

profile and dynamically leached residues from arenization carbonate rock

B Sc Y Zr Nb Hf Ta Th
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Yt 17. 60 74.80 319 24,80 8.72 1.26 24,50
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Tl 27.50 175 284 28.20 7.83 1.53 28.40
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Study on geochemical behavior of high field strength elements
during weathering of carbonate rocks: Evidence from

leaching experiment on carbonate rock

FENG Zhigang, LIU Xuanzhi, HAN Shili. MA Qiang

(1. Nuclear Resource Engineering College » University of South China » Hengyang, Hunan 421001 ,China;
2. Key Discipline Laboratory for National Defense for Biotechnology in Uranium Mining and

Hydrometallurgy, University of South China, Hengyang, Hunan 421001 ,China)

Abstract It is generally believed that the high field strength elements (HFSE, including Sc, Ti, Y, Zr,
Nb, Hf, Ta, Th, etc.) are extremely inert in the epigenetic environment. However, it had been reported
that there was a significant variation in the content ratio between above elements during the transition from
the rock to soil in weathering profiles developed on carbonate rocks. At present, little is known about wheth-
er the fractionation between HFSE occurs or not during weathering of carbonate rocks, which needs further
research. The karst area in southwestern China, centered on Guizhou Province, is the largest carbonate rock
continuous distribution area in the world, with an area of 5X10° km®. Under the subtropical humid monsoon
climate, a set of 1—10 m thick red weathering crusts widely cover over the gently sloping hilly area, which is
an ideal place for the above research. In this paper, we selected an in-situ weathering profile derived from
carbonate rock (i.e., dolomite) in central Guizhou Province as the study area, by probing geochemical be-
haviors of the HFSE due to dynamic leaching of the arenilitic carbonate rock happens at the rock-soil inter-
face and by combining the distribution characteristics of HFSE in the profile to preliminarily reveal geochemi-
cal behavior of the HFSE during weathering of the carbonate rocks. This study draws the conclusions as fol-
lows, (1) During weathering of carbonate rocks, there is distinct fractionation between HFSE; and their
fractionation mainly occurs in the geochemical reaction at the rock-soil interface, i. e. , at the stage of residual
soil formation by carbonate dissolution. Geochemical inertia of these elements from strong to weak is in the
order of Zr > Hf > Nb > Sc > Th > Ta > Ti > Y. Among them, Zr is the most immobile, while Hf is
second only to Zr. Nb and Sc are relatively more immobile and Th, Ta, Ti and Y show obvious mobility;
(2) For mass balance calculation of the weathering profile of carbonate rocks, Zr is an ideal reference element
(i. e. , inert element); (3) The element pairs such as Nb—Ta and Zr— Hf display good covariances from the
acid-insoluble residues of the bedrock to the weathering profile, without evident fractionation. Therefore,
when using these elements to trace the provenance of weathering covers in karst areas, and when carbonate
bedrocks are used as the potential parent rocks, their acid-insoluble residues should be used as the reference
object; (4) Although Sc is also relatively inert during weathering of carbonate rocks, it is not suitable for
tracing the source of weathering covers in karst areas owing to its non-even distribution in the parent rocks of
the weathering profile.

Key words carbonate rock, weathering, high field strength elements, geochemical immobility, tracing
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