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Effect of fluorine in copper smelting off-gas on acid-making system and solutions
DING Cheng-fang, QIU Yuan-peng

Abstract; The increasing use of copper sulfide ore with high fluorine content as raw material for smelting has
caused higher F concentration in the smelting off-gas, forming high-F sulfuric acid, which leads to process index
fluctuation and equipment failure. To tackle the problem of F removal from acid-making system, a smelter carried
out analysis on the F distribution in F removal process and F removal principles, and finally determined rationale
solutions, which include controlling the F content in the feed concentrate below 0.05% whenever possible,
strengthening the daily maintenance of the primary high-efficiency scrubber to guarantee purification efficiency,
adding appropriate amount of diluted sodium silicate at an even speed, etc. By adopting the above-mentioned meas-
ures, the off-gas from the primary scrubber enters ESP for further purification, the purified off-gas can completely
meet the standard with F<0.3 mg/Nm’, As<0.05 mg/ Nm’, acid mist concentration <5 mg/Nm’ and dust con-
tent <2 mg/Nm’. It has no effect on the equipment and operation index of the subsequent process. In later month-
ly repairs and cold repairs of the system, no large-area corrosion, collapse and damage of equipment are found,
which proves the F in the acid-making system of the copper smelter has been controlled effectively.

Key words; copper smelting; copper sulfide ore with high fluorine content; smelting off-gas; acid-making system ;

fluoride ; F removal; equipment corrosion; sodium silicate
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conditions, which also retard the oxidation of elemental sulfur. With appropriate dosage of surfactant, calcium lig-
nosulphonate , the phenomenon of sulfur wrapping copper minerals can be mitigated, improving the leaching effi-
ciency of copper; under appropriately controlled leaching conditions, when the return rate of pressure leaching solu-
tion ranges between 40% —50% , copper leaching rate can reach more than 98. 5% , the final acid of leaching so-
lution can be reduced to 30 g/L and Cu in neutralization residue can drop to less than 1. 5%.

Key words: hydrometallurgy of copper; pressure leaching; copper sulfide concentrate; neutralization residue a-

mount ; loss of copper; deacidification technology ; leaching rate of copper; return rate of pressure leaching solution
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but also increases the loss of chemical dissolution of copper in slag. By analyzing the thermodynamic and kinetic
conditions of the reduction and decomposition of Fe;0,, effective measures to reduce the content of Fe,O, in the
slag are given in this paper: diesel oil, white sand and N, are sprayed into the bottom of the furnace by a small oil
gun; When the volume ratio of oil to gas ranges from 1: 17 to 1:20, the optimal insertion depth of oil gun is 0. 2 ~
0. 3 m when the Fe;0, in reducing slag is reduced, the oil gun is inserted into 1/2 ~3/5 of the slag layer thickness
when the copper content in slag is reduced, and the oil gun is inserted into the bottom of furnace and then lifted
50 ~ 100 mm when the furnace accretion is treated. Besides a proper control on the ratio of raw materials, Na, CO,
flux with slag content of 1. 6%o should be added in proportion. When this scheme was carried out, it is found that
the thickness of the furnace accretion is reduced to an average of 452 mm, and the copper content of the slag is re-
duced to a monthly average of 0. 498% , indicating a good economic benefit.

Key words: electric furnace copper smelting; furnace accretion thickness; copper content in slag; Fe, O, content;

diesel oil + white sand + N, ; oil/gas volume ratio; insertion depth of oil gun; Na,CO, flux



