Lesson 3

NON-FERROUS METALLURGY. TIN METALLURGY

Let us consider the processes involved in non-ferrous metallurgy taking tin metallurgy as an example. Tin alloys are solid solutions of tin and some other metal or metals. Alloys cover a wide composition range and many applications because tin alloys readily with nearly all metals.

Soft solders constitute one of the most widely used indispensable series of tin- containing alloys. Common solder is an alloy of tin and lead, usually containing 20- 70%tin.

Bronzes are most important group of structural metals. Tin-copper bronzes up to 10% tin is used in wrought phosphorus bronzes, and from 5 to 10% tin in the most common cast bronzes. Many brasses, which are basically copper-zinc alloys, contain 0,75-1,0% tin for additional corrosion resistance.

Other useful tin alloys include babbit metal (tin containing 4-8% each copper and antimony), an alloy with bearing applications; pewter, a tin-based alloy containing small quantities of antimony and copper, and type metals, which are lead- base alloys containing 3-15% tin.

Tin metallurgy involves the extraction of tin from its alloys and Its subsequent refining and preparation for use. Tin is comparatively easy to reduce to metal from the oxide by pyrometallurgy. However, this operation differs from the smelting of most common metals because it requires retreatment of the slag to obtain efficient metal recovery.

Smelting of tin concentrates is usually done in reverberatory furnaces, using coke or coal as the reducing agent. Electric arc furnaces and rotary reverberatory furnaces are also used in a few smelters. From alluvial tin ores, very high-grade cassiterite (natural tin oxide) concentrates are normally obtained which contain 70- 77% tin and only minor metal impurities. These are charged directly to the reverberatory furnace, or after roasting if they contain arsenic or sulfur.

Crude tin from smelting is liquated (that is, partially melted) to remove iron, copper, and other impurities which form solid compounds appreciably above the melting point of tin. The refined metal from most smelters is over 99,8% tin.

Secondary tin from metal scrap comes from tin-bearing alloys, and secondary smelters rework them into alloys and chemicals. Some tin metal of highest purity is recovered from the detinning of tin plate scrap by hot caustic solution and electrolytic recovery.

