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PR\ New words and expressions Unit 1

= extractive metallurgy [ik'strektiv]['metls:rdzi] I2EUG
= Mine %EF

s deposit [di'pa:zit] 75k, K

» gangue material [gey]BkBEIFl

= raw material [5#

= metal ingot ['mgot | BT

= mineral dressing %7

= decomposition4y fiz

= flotation; %1%k

s Pyrometallurgy| parrov'mets I3:d31] AJER &

= hydrometallurgy [ haidrov'metal 3.d51)}B3E/EE
s electrometallurgy [1 lektroo'metal 3:d31| B85 &




PR\ New words and expressions Unit 1

= electromotive series [1 lektra'moutiv]E X 5
= beneficiation [ ben: fifi'eifon] B &, %

= impurities [mm'pjoaritis] 24 /7

= crude metal (oil)

x exploit ore [1k'splort] FF 38 47

= end-products F2& =&

= semiproducts FE

s by-products &I~

» solvent ['sa:lvont]ia5

n distillation[ distr'lerfn]Z% 8




PR\ New words and expressions Unit 1

» refining &%

= high melting point metals SE S4B

s refractory metals [ri'freektari] Tif N &8

s refractory crucible materials ['kru:sibl]if A #7#}
= Mmolten state ['moolt(o)n]IERE7ZS

= valuable mineral components 28 4>

= high-and low-gradeS {1

= non-ferrous metals ['nan'feras] A & B
= aluminum [o'lummom] §5

= Mmagnesium [mseg'ni:ziom|§E

= nickel ['mikl] &

= lead $A
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PR\ New words and expressions Unit 1

s titanium [tr'terniom] K

» zirconium[zs:r'’kovniom]&

s chromium ['kroovmiom]$&

= niobium [nar'ovbiom]$k

= tungsten ['tagston]$5

a Tin [tn]5

s Zinc [zigk]$¥

» free energy EHHIfE

s sulfide ['salfaid] #1447
= sulphate ['salfert]fifg £h
s zinc oxide & {15

= manganese oxide ['meengoni:z]& X%

= waste disposal [di'spouzl] & 44T




PR\ New words and expressions Unit 1

= molybdenum [mo'libdonom]$E
» cobalt ['kouba:lt]Eh

= volatile metals ['va:lotl| ZE L & &
» heavy metal E€E

= lightweight metals 2 & /8

= precious metal E&E
s rare metal FEEE

= rare earth elements #% 1
» rare scatter elements ¥80T =
s semimetals F&/E




IEB\ Outline Unit 1

= Definition of extractive metallurgy

s Flowsheet
= Mining
= Concentration

= Extractive metallurgy: pyrometallurgy, hydrometallurgy,
electrometallurgy
= How to select a method: nature and stability, purity, facilities
= Refining: fire refining, electrolytic deposition, distillation,
chemical purification



IEB\ Outline Unit 1

= Refining of the metal

Remove impurities

Fire refining: oxidation of the impurities by means
of air or oxidation agent .

Electrolytic refining: high electromotive series and
resistant to oxidation such as copper, gold, silver

Distillation: volatile metals such as zinc, mercury
and cadmium

Other method: high melting point metal which
active in the molten state.



KB\ Svntax Unit 1

= Followed by{#
= Parenthesis i N\ iE
= Usage of numerals#ial () FH 2




FIR\ Definition of extractive metallurgy Unit 1

= Metals are derived from ore mined from deposits
which are confined to certain areas of the earth’s crust.
The geologist’s discovery of ore and the raising of ore
from the mine give the metallurgical industry its raw
material.

= The function of extractive metallurgy Is to process
these ores, extract the metal and refine it. Between the
mining of the ore and casting of the metal ingot for
delivery to the fabricating industries a large number of
specialized operations have to be performed.



[ZR\ Flowsheet of extractive metallurgy Unit 1

= Ore Is seldom ready to be processed when it Is mined.
It often contains unwanted rock and dirt. Therefore it
Is usually crushed into uniform size and then separated
from the dirt, or gangue. This may be done
magnetically, by washing(gold), by treatment with
chemicals(copper ores), or by flotation.




[FR\ Flowsheet of extractive metallurgy Unit 1

Ore concentration

= The first stage in metallurgical practice will, In
most cases, be a process of ore concentration
designed to separate, by mechanical means, as
much of the non-metallic gangue material from
the mineral matter as possible so that a
concentrate of rich material may be available
to the subsequent processes of extraction.



[ZR\ Flowsheet of extractive metallurgy Unit 1

Mineral dressing

= The mechanical operations necessary to separate the
mineral from the gangue are known as mineral
dressing. Their use and the variety of method adopted
have increased greatly In recent years and, in fact, the
modern output of metals would not be possible
without the Improved techniques devised to aid In
concentrating both high- and low-grade raw materials.

= For example the introduction of the flotation process
permits the beneficiation of copper ore containing
only 0.5 percent copper, and formerly looked upon as
waste.



[ZR\ Flowsheet of extractive metallurgy Unit 1

Mineral dressing

= Mineral dressing itself is only a preliminary stage in the
Isolation of the metal from the gangue material, and
constitutes only a small part of the total effort expended
In the recovery of metal.

= |t concentrates the valuable mineral, and in no way
effects any chemical change in its constitution.

= The removal and elimination of the remaining gangue,
decomposition of the mineral and collecting and
refining of the metal constitute the function of extractive
metallurgy.

= isolate a from b4 &, separate a from b



[ZR\ Flowsheet of extractive metallurgy Unit 1

= Although the changes to be brought about are essentially
of a chemical nature, because of the differing nature of
the components of the mineral and their varying
properties no one method of treatment iIs universally
applicable; hence a diversity of methods are used.

= These may be broadly classified in three main types----

Component ZH /%, #44:



EZR\ Flowsheet of extractive metallurgy Unit 1

Three types of extractive metallurgy

= Pyrometallurgy involves the extraction of metals by
the application and action of heat.

= Hydrometallurgy is selective dissolution of metals
from the ore by an appropriate liquid solvent,
subsequently being recovered by a diversity of
methods. g fronore.

and coke

blast
furnace

hot air

&=
molten
iron




[ZR\ Flowsheet of extractive metallurgy Unit 1

How to select a method

= Electrometallurgy covers the extraction and refining of
metals by the application of electrical energy.

= The type of process applied to any particular mineral
concentrate depends upon many factors, among which
may be listed,;

= Nature and stability of ore or concentrate
= stability of ore or concentrate,

= required degree of purity of the metal

= Facilities available in the locality



[ZR\ Flowsheet of extractive metallurgy Unit 1

How to select a method

= Any one of the above three types of treatment may not
In 1tself suffice for the treatment of a particular material,
and In fact many ores require a combination of hydro-
and electro-metallurgical methods.

= Copper and nickel are first given by pyro-metallurgical
treatments followed by electrometallurgical methods.

Oxygen Flash Furnace

CuFe5; + 0p —> Chalcopyrite CuFe§; [—7-] Flue Gas
CuS + Fe0 + 50, Sand, 5i05 T CO,

Limestone, CaCOz || 5

Natural gas il T slag,
| casios, Fesios

S

CaCOs + 510, —» Cabi0g
FeO + 510, > FeSi0g

verter: Cu,5 + 05 -> Cu {matte copper) + S0,
C



[ZR\ Flowsheet of extractive metallurgy Unit 1

Refining of the metal

It is largely by pyro-metallurgical methods that the
major non-ferrous metals (copper, lead, tin, and nickel)
are recovered.

The final stages of refining of the crude metal may,
however, involve electrolytic deposition. The two
lightweight metals aluminum and magnesium are
extracted by a combination of processing, a preliminary
hydrometallurgical process being followed by
electrolytic isolation of the metals.

In some circumstances copper and zinc are also
recovered from their ores by electrolytic reduction.

A followed by B A%, BR)S



[ZR\ Flowsheet of extractive metallurgy Unit 1

Refining of the metal varenthesis

= Gold and silver, although often by-products resulting
from the refining of copper and lead, are also
recovered by treating their ores with suitable solvents.

= Other metals may require a highly specialized
sequence of operations for their extraction.

Anode sludge



http://corrosion-doctors.org/Electrochem/Cell.htm

[ZR\ Flowsheet of extractive metallurgy Unit 1

Refining of the metal

= In order to attain a higher order of purity, further
treatments have to be performed on the crude metal, and
these subsequent treatments, following the first
production of metal, constitute refining.

= [he methods used vary with the difficulties involved In
the removal of the impurities and may be classified
under the following four headings—

= Fire refining;

= Electrolytical refining;
= Distillation;

= Chemical treatment



[ZR\ Flowsheet of extractive metallurgy Unit 1

Refining of the metal

= Fire refining, which is the most widely employed of the
refining treatments, depends on the oxidation of the
Impurities by means of air or oxidation agents followed
by removal as slag of the resulting oxidized products.

= Electrolytic refining: metals are resistant to oxidation,
and stand high in the electromotive series.

= Distillation is for volatile metals such as zinc, mercury
and cadmium.



[ZR\ Flowsheet of extractive metallurgy Unit 1

Refining of the metal

= On the other hand, to prepare some of the high
melting point metals in a state which could be regarded
as pure Is a task of some difficulty.

= Elements such as titanium, zirconium, chromium,
niobium, and molybdenum are so chemically active In
the molten state that there are no practical refractory
crucible materials to contain them.

= Not only that, but they are extremely sensitive to
contamination by oxygen and nitrogen of the air.



LR\ Flowsheet of extractive metallurgy Unit 1

Refining

= Ten parts per million of nitrogen, for example, renders
chromium metal brittle, and two parts per million of
oxygen does the same to molybdenum. Hence, for the
refining of such metals special operational techniques
have to be developed.

s BUE NIRRT



[ER\ Syntax 1 Unit 1

Ore ,mineral

s Ore EFE

= An ore iIs a type of rock that contains sufficient minerals with
Important elements including metals that can be economically
extracted from the rock.!! The ores are extracted from the earth
through mining; they are then refined (often via smelting) to
extract the valuable element, or elements.

= Mineralti™ ¥

= A mineral is a naturally occurring substance, representable by a
chemical formula, that is usually solid and inorganic, and has a
crystal structure. It is different from a rock, which can be an
aggregate®E & 44 of minerals or non-minerals and does not have
a specific chemical composition.



https://en.wikipedia.org/wiki/Rock_(geology)
https://en.wikipedia.org/wiki/Minerals
https://en.wikipedia.org/wiki/Metal
https://en.wikipedia.org/wiki/Mining
https://en.wikipedia.org/wiki/Smelting
https://en.wikipedia.org/wiki/Chemical_formula
https://en.wikipedia.org/wiki/Inorganic_compound
https://en.wikipedia.org/wiki/Crystal_structure
https://en.wikipedia.org/wiki/Rock_(geology)
https://en.wikipedia.org/wiki/Chemical_composition

EER\ Class exercise

Unit 1

Translation

s DGR T, MATRI AR RN SR personal

bodyguard. followed by

s JCEIRERE roasting SEAERT, ARG

1R

o WL R 1 n] LAAS 2l s 4l )| 8 involve
o Hi AR AE A BEAR e = e AR, AT A
KFRIRE SRR B . resulting from




FER\ Class exercise Unit 1

Translation answer

= President arrived, followed by his personal bodyguard.

= Production of high purity zinc may involve roasting
zinc concentrate, sulfuric acid leaching followed by
electrolysis.

= The anode slime resulting from copper electrolysis
contains gold and silver, which can be recovered by a
hydrometallurgical process.



[\ Syntax 2 #id Unit 1

» DHHIRNE
> —fRAI: oF (B /a8 (FHD
> H9z= threefifths +4r 2+t seven tenths
> ZEJL, EEZEJL 97F A afew orseveral 4 Jgtenths,
hundredths
- ZBMEERBEAFESILR.
> The voltage across the resistance is a few tenths of a volt.
> B A ERARmMHS TR
R E#8 +parts “;9EA perdk ina 3k in + A
RI{B#EF
BASzZ= 3partsinamillion; 3 parts per million; 3 parts
in 10°
5FH a (an) + F#ia + part, 57 EHHIE]
a third part in 10°




Unit 1

104 \N Syntax 2

o B0A AE A AR R BB EE

. fE%or ¥+ [ the+ 414
A that+/5 B 218 (2 NoffiE)
_ whatM 7]

o XSRS INGS RO AR KIS 5 HI801%

This voltage is 80 times the signal applied to the amplifier.
o HOEEJPUEK) 02 =

Its speed Is three tenths that of light.




Unit 1

s RANEEIEK I — S )R
= ntimes+t&i g = n times as+J2 2+ as
> VEE: DOBRIMEHOE SSEM Z 14

X AR T2 EEABAR 1465
This wire is five times longer than that one.

ZHE L ERAEME K 3.5 1%,
This value is nearly 4.5 times greater than the ideal one.



A\ Homework

Unit 1

h’

s 1ZELEEE capacitor ERYEEJE voltage A3

== == s
ERE LA

s XENHEZE difference R ADZ+=.

s X FRE average velocity 2 RIRE

n XREZ wire EEABIRTE thick =15

. £

FRNZ] WA ENARENR T Z—.

final velocity



End

@ lecturer: Xiyun Yang
@ School of Metallurgy and Environment
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