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Fig. 1 Geological sketch of the Hutouya Pb-Zn polymetallic deposit
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Fig. 2 Metallogenic model of the Hutouya Pb-Zn polymetallic deposit
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The TOUGHREACT-based numerical simulation of chemical
reactions in ore-forming process:

A case study of Hutouya Pb-Zn polymetallic deposit
ZHANG Wanqiu''?, ZOU Yanhong'*

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring ,
Ministry of Education, School of Geosciences and Info-Physics
Central South University s Changsha 410083, China;

2. Com putational Geosciences Research Center , Central South University , Changsha 410083, China)

Abstract; The Hutouya Pb-Zn polymetallic deposit located in Qinghai, China, is a typical skarn-type de-
posit in the Qimantage mineralization belt. Combined with previous studies on the geological features,
mineralogy and geochemical characteristics of the deposit we used the software of TOUGHREACT to sim-
ulate numerically the chemical reactions of quartz-late sulfide mineralization stage. Geological conceptual
model was built, the physicochemical parameters set in the grids, thermal convection and conduction of
the multiphase fluid, solute transportation, and geochemical reaction processes within a set time step sim-
ulated and calculated. The general trend of chemical equilibrium concentration of ore-forming elements
under different temperature and pressure conditions and the influence on dissolution and precipitation of
galena and sphalerite was studied. The results show that the chemical equilibrium concentration of Pb*"
decreased sharply when the temperature dropped from 250°C to 155°C, and the chemical equilibrium con-
centration of Zn*" decreased sharply when the temperature dropped from 300°C to 100°C. Precipitation of
minerals onsumes a large number of relevant ore-forming elements. The influence on chemical equilibrium
concentration of ore-forming elements is different under different temperatutre and pressure. Temperature
is the key factor controlling the chemical reaction of galena and sphalerite precipitation, and the influence
of pressure is small. The simulation results are relatively consistent with the traditional geological inter-
pretation results and prove the validity of the numerical simulation.

Key Words;: TOUGHREACT; Hutouya Pb-Zn polymetallic deposit; geochemical reaction; chemical

equilibrium concentration; numerical simulation



