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APT: ammonium para-tungstate

* (NH4)10(H2W12042)4H20 — 12WQO3 + 10NHs3 +11H20
- Calcination [600 °C] under oxidizing environment

HIEA
(Fe, MN)WOQO4

|

+ Beautiful yellow
= Pigments (ceramic/paint)

WO3

* CaWOz + 2HCl — CaClz + H2WOa2
*« H2WQa2 — H20 + WOs [calcination]

+ Ionic conductivity
=> Electrolyte for EC window

CE
CaWO4

Fig. 1. Raw materials of tungsten.
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Lightning (incandescent bulb)
Electron gun in CRT
Vacuum tube

- High melting/boiling point

High thermo-mechanical stability
* Nozzle in rocket/missile

- Mechanical propetties + Electrode for GTA welding

Defense application

« Bullet replacing lead, cannon shell

« Kinetic energy penetrator replacing depleted uranium
Fishing weight

- High density

Heat sink (with low CTE)

- Moderate electric/thermal conductivity Electrical contact

Tools

Rolls

Industrial knives
Hard-facing
Catalyst

- Carbon affinity wc

Fig. 2. Physical properties and industrial applications of
tungsten.
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Fig. 3. Mechanical properties of hard alloy as function of Co contents and particle size of WC[3].
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Table 1. Tungsten industries and products of China[5]
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