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* This study aimed at assessing the mobility of Cu and
Co In the rock-soil system as can be found on slopes
of the copper hills. We studied the impact of the
addition of rocks taken from the upper part of the

B copper-hills fo uncontaminated soils on the physico-|

s " A& | chemical properties of soil and the compositon of

- Aviewfrom a mining site in Katanga SOl percold’ring solution.
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MATERIAL & METHODS
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Sample | pHoo | pHe | Toc | clay | it Figure 1: The experimental design
| soil g.100g™" % cmolc.kg™ mg.kg-1
Hor. A 4.42 3893 | 270 31 34 36 25,4 2131 8971 261
Hor.B L T N2 [T 3 N Y5 40 17,6 3056 12714 234
Rock pHesez |Mineralogy after X- Ray Diffraction ; N :
RSC " 6.27 |Quartzonly "249 | 4B 378 400
RSC min 651 'Quartz+possib|etraoesofmalachite 332 253 57 350
~~~~~~ [rsE 6.68 Quartz + malachite i ' ’ ; 955 819 244 300
D-STRAT 7.86 Quartz + dolomite + kaolinite +trac&sofmaladmél heterogenite ; 2525 ‘ 3400 166 250
SDB 5.85 Quartz +illite + sepiolite? oS ¢ . 12583 - a3a 19
Sample Kna Mgw | Caw cwr | cor | cuw | cou Mny, Cicas. || Comn 200
sol mgioog® . e . : =
Hor. A 14.7 oo KNS T L R kiSa T AR S A T 53.2 0.26 1.03 ” ‘ 100
Hor. B R ot e A N 48 SR 0.7 9.4 0.19 0.12 A - 50
Rock | L DR R YR RN \ . ; : . -0
{rsc ND | ND | nND ND ND ND 0.28 1.17 10 9 8 7 6 5 4 3 2 1
fRsc min F ol ND ND ND ND D 3 [——RSC0 ——RSC1 —_RSF __D-STRAT _SDB|
/NN [RsF ND ND ND ND ' 4 3
) [t = - 1 Flure 2 d!ffra ctograms of theé rocks
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The properties of A and B horizons are slightly different with more organic matter, more nutrients but more acid reaction in the A horizon. The B
horizon contains more clay and probably more Fe-oxides (Total Fe>>). Rocks present a great range of variation for chemical content with

total Cu and Co ranging between 470 (RSC) and 140,000 (SDB) and between 450 (d-strat) and 5,300 (SDB) mg.kg', respectively. Rock
reaction is rather different according to nature of rock too (Table 1). Examples of lixiviation curves are given in figure 4. The adsorption curves
are given in figure 5 and the soil properties at the end of experiment in table 2.

References : Van Ranst, E., Verloo, M., Demeyer, A., & Pauwels J, M. (1999). Manual for the Soil Chemistry and Fertility Laboratory-Analytical Methods for Soils and Plants, Equipment, and Management of Consumables.

Cumulated lixiviation of Cu from RSCwin Horizon A Cumulated lixiviation of Cu from RSCni Horizon B T h e G d S O rp .I-i O n ex p e ri m e n 1- S h OWS o - - o /
| [ that the retention potential of A §7 1L e
1'20 T e i H g 2 3 / §
§ ﬁ{* 3 norizon is close to 10 times higher 5 w0 if :
ot [aso ¥ . M/f/ = than for B horizon. [ _______________________ o-=-=g- - =
=) ol T . . . R ' ‘ ' : 50 100 150 200 250
e e | I B s he ratio of retention potential of ° R . W @ i
?‘T\ 0 ) ::-RSCm:)HA -Blo-Témo:il:fHA - - 0 ) j:—RSCmT: HB -SIC)-Témo];:(I)-IB i N C U .I-O C O iS C | Ose TO ] O/ TOO . B W tolan), == Shoelun) ¢ oore BN e
5|| Cumulated lixiviation of Cu from SDB Horizon A Cumulated lixiviation of Cu from SDB Horizon B T h iS is d U e TO S p e C i fi C S O rp Ti O n O n quure 5 A dsorptlon curves Of Cu (/eft) and CO (rlght) on the tWO horlzons
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o . oy Table2: Soil characteristics at the end of the lysimeter study : pH, Total Organic Carbon,
O 80 1abiCs.
g " / % }'/r E:v efr;]lf ;rhe 9 U(|2.I I".ITITIeTS gf Cu and I Mobilizable* and mobile** elements. Mean / Standard Deviation. N=3.
a0 ” O TnAdt were lIXIvidiea were simd

) A/ a0 /-B/

= 20 20 1 PHcacn TOC Ca* Mg* Mn* Cu* Co* Cu** Co**
a - O./TT .6'0 8'0 . 1(IJO 120 140 - :Z’;;’/::—":;O SIO - 1(':10._TZIO . 11;0._ C O m p O roe d .I.OO S O I | .I.O .I.O | e Horizon ROCR g'lwg.1 mg' lwg.l mg‘ kg.l mg'kg.1
= ~o-s08HA  —B-Témein_HA —o-503H5  —=Témoin B contaminations by rock addition, Norock | 4.11/0.07 | 2.87/0.23 | 2.20/1.65 | 8.17/1.80 | 53.1/1.6 | 215/1.1 | 2.6/0.0 | 0.42/0.22 ] 1.39/0.04
= . . RSC__ 4.15/0.06 | 2.78/0.08 | 2.33/0.15 | 6.77/1.27 | 55.7/7.6 | 194/12 | 54/1.8 | 0.15/0.13 | 2.77/0.93
S Fiaure 4 Cumulated livation of Cu (mg) for RSCmin and spg ' CN D€ seen fhat fhe moblle S Tarsroo IR o oz [reo/:o- NNNRN i
o mixedto A and B horizons. and mobilizable pOOIS within the D-Strat 5.65/0.05 | 2.78/0.17 38.2/11.4 | 286/30 | 3,0/0.6 | 0.60/0.03 | 0.30/0.06
m\ . L soll have been affected SDB 4.59/0.01 | 2.37/0.64 | 0.97/1.50 | 2.30/0.26 | 22.8/4.0 2.7/0.2 2.13/0.14
2l The quqnhhes of lixiviated element follow : : Norock | 4.53/0.01 | 0.26/0.01 | <0.20 | 0.67/0.46 | 9.0/04 | 3.2/06 | 0.6/0.0 | 0.50/0.47 | 0.24/0.03
U . RSC 4.52/0.05 [ 0.30/0.06 | <0.20 | 1.27/0.58| 100/1.2 | 83/16 | 1.0/0.1 [ 0.40/0.12 | 0.50/0.06
5 (CU) : SDB > > RSF > RSCmin > D-Strat > RSC s [Rscmin [ 466/004]0.23/002] <020 [110/010] 145/14 | 314/17 108/6

\ 5 . RSF 4.97/0.04 | 0.24/0.01 <0.20 1.50/0.20 | 17.7/0.4 945 /57

Lm” (CO) : SDB > RSF > RSCmin > RSC > D-Strat D-Strat 0.23/0.02 | 55.4/1.87 | 29.1/05 | 12.9/04 | 205/9 1.9/0.1 | 0.14/0.13 | 0.06/0.07
Q0 SDB 5.18/0.03 | 0.24/0.02| <0.20 | 1.07/0.32 | 12.5/0.1 2.0/0.1 1.30/0.07
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The effect of pH appears as crucial as well as the solubility of the rock (SDB >>)

Extraction solution : * CH3COONH4 + EDTA at pH 4.65 / ** 0,01N CaCl2

Our experiment clearly shows the importance of rock type on the dynamics of Cu and Co mobility in soils from the metalliferous sites of
Katanga. The rock weathering in soils formed on outcrops as well as on colluvic materials can solubilize significant amounts of both elements
within one rainy season. The soluble fractions of Cu and Co are prone to migrate through soil with percolating water. The retention of Cu and
Co by adsorption on soll surfaces however are markedly different according to element and to horizon type. The retention of Cu in the

surface layer is far bigger than in mineral layer, as a consequence of specific sorption on organic surfaces.




