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NUMERICAL MODELLING OF MICROSCOPIC DYNAMICS
OF IN-SITU LEACHING

Abstract. Dissolution of the solid ground by an acid is one of sub-processes of in-situ leaching. The purpose of
this work is a numerical simulation of these processes at the porous level. The case of two spatial variables is
considered. We admit the fluid dynamics is described by stationary Stokes equations, while acid concentration is
described by convection-diffusion equation. The problem is completed with boundary and initial conditions.

For numerical simulation of the process the method of finite differences on staggered grids is used. At each
time step, the fluid velocity components are computed iteratively by successive over-relaxation method. The fluid
pressure, the concentration of acid and the position of the free boundary are found using an explicit scheme. To
define boundary condition for the acid concentration at the free boundary, the system of nonlinear equations is
solved by iterative Newton method.

Results of numerical experiments are presented and discussed. In particular, one can see the motion of the free
interface solid-liquid and mechanism of physical and chemical processes there.
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YUCJEHHOE MOJAEJMPOBAHUE MUKPOCKOITMYECKOI
ANHAMMUKHA ITHOJA3EMHOI'O BBIHIEJTAYNBAHUA

AnHoTamus. PacTBopeHmMe TBEpIOro TPYHTA KHUCIOTOH SBISIETCA OJHUM M3 TOJIPOLECCOB ITOJ3EMHOTO
BBIIICTAUNBAHIA. L[esbi0 TaHHOM PabOTHI SBIIETCS YHCICHHOS MOJCITHPOBAHHUE TAKHUX IPOIIECCOB HA MUKPOYPOBHE
(ma ypoeHe mop). MaremaTrwueckass MOJETb OIMCHIBACT JHHAMHKY >KHAKOCTH CTANHOHAPHBIMH YPABHCHUSIMH
Crokca. /luHAMHKa KUCIOTHI OIMCHIBACTCS Y paBHEHHEM TH(D(y3uHu-KOHBEKIMH. 325a4a 3aMBIKACTCA TPAHUIHBIMH U
HAYAIbHBIMHE Y CITOBHSIMH.

Jnis YHCIEHHOTO MOJCIHPOBAHHS 337a4M TPUMEHACTCS METOJ KOHEUHBIX PA3HOCTEH Il Ciy4as ABYX
MIPOCTPAHCTBECHHBIX NMEpEeMEHHBIX. KOHEUHO-PAa3HOCTHAS aNIPOKCHMALMS YPABHCHHIH CTPOMTCS METOJOM OalaHca
HA COBHHYTHIX CETKaX. Ha Ka’KIoM Imare mo BPEMEHH KOMIIOHCHTBI CKOPOCTH YKUAKOCTH BBIYHMCILIFOTCS METOIOM
BEPXHCH peakcarun. JJaBIcHIC KUIKOCTH, KOHICHTPALHA KHUCIIOTH H MOJOKCHHE CBOOOTHON TPAHHUIIBI HAXOIATCA
C HUCTIONB30BAHUEM SBHOH KOHEYHO - PA3HOCTHOM CXEMBL ['paHMYHOE YCIOBHE AT KOHICHTPALMH KUCIOTHI HA
CBOOOJHOW TPAHHIE OIMCHIBACTCA CHCTEMOH HEIMHCHHBIX YPABHCHHH M PEIIACTCA HMTEPANUOHHBIM METOIOM
Herorona.

KiroueBbie cj0Ba: BBIICTAYMBAHUC, CBOOOJHAS TPAHMIA, MHKPOCKONHMYECKAST MOJCHb, YHCJICHHOC
MOJECIHPOBAHIE.
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