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Experimental study on gas flow penetration and stirring behavior in side-blowing furnace
WANG Shu-xiao, CHEN Xue-gang, WEN Zhi

Abstract; The smelting process of metallurgical furnace is accompanied by complex multiphase chemical reactions
at high temperature, so it is difficult and costly to carry out experiments directly. Hydraulic model experiment and
numerical simulation methods are widely applied by researchers to carry out the study. The side-blowing gas pene-
tration distance and agitation conditions are the key indicators in the design of side blowing furnace and lance,
which affect the design of side blowing furnace width and spray gun structure. In this paper, the impact of the lance
immersion depth, lance height, bath liquid level, lance diameter and gas flow volume on the side-blowing gas pen-
etration distance and bath agitation are studied by using hydraulic model experiment. The results show that; bath
liquid level, lance height and the immersion depth of the lance have no or insignificant impact on the gas penetra-
tion distance; the side-blowing gas penetration distance is mainly related to the gas outlet velocity as the distance
increases with the increase of gas flow and the decrease of lance diameter; the gas flow has a great impact on the
flow and agitation of the bath in the furnace, reasonable lance structure, layout design and gas flow selection will
facilitate the formation of sufficient flow field and agitation power field in the side blowing furnace.

Key words: side-blowing furnace; gas jet flow; penetration distance; bath agitation; hydraulic model experiment;
gas outlet velocity; gas flow; lance diameter
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Element distribution and phase characteristics of copper slags from oxygen-rich
side-blowing smelting + multi-lances top converting process for copper smelting
GAO Yong-liang, ZHANG Zhe-kai

Abstract; Continuous Cu smelting technology comprising oxygen-rich side-blowing smelting + multi-lances top
converting process + pyrometallurgical anode refining” is the advanced copper smelting technology in the world. In
order to reduce the loss of valuable metals in slag, oxygen-rich side blowing slag and multi-lances top converting
slag are selected as objects to study the distribution of copper and iron elements in slag in different mineral phases,
and the following conclusions are obtained; the copper content in smelting slag and converting slag is 1% —-1. 7%
and 12% —15% , respectively; smelting slag is mainly composed of fayalite, magnetite, glass phase and Cu matte.
The slag with high Fe —Si ratio is selected for smelting slag, and a certain proportion addition of pulverized coal can
reduce the slag viscosity. The converting slag is mainly composed of calcium ferrite, magnetite and metal Cu phase.
Calcium slag is selected for converting slag, and the content of SiO, shall be controlled below 3% . The main factors
affecting Cu content in slag are slag type, furnace temperature, magnetic iron content, slag layer and matte/blister
copper layer thickness.
Key words: continuous Cu metallurgy process; oxygen-rich side-blowing smelting; multi-lances top converting

process; smelting slag; converting slag; slag phase characteristics; Cu content in slag; slag viscosity



