Technical English for Metallurgy Engineering

Unit 5 Ore dressing
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n\ New words and expressions Unit 5

e concentrate /'kons(o)ntreit/ v. E&, K45, &£E; n. B, NEY
e concentration / kons(o)n'treif(o)n/ n. {RE, &£, K45

e bulk / balk /n. TE4k, 4k, Hbt

 ganque / gen /n. Bk, EH, W RKHRIKRED)

e tailing / 'teilin /n. A

e severance / 'sevorons /n. N, [BE, #HEl

e beneficiation /bentfifi'eifon /n. EF

e comminution / komi'nju;fon /n. #p%

e middling / 'mid(o)lin /n.

e liberation / liba'reif(o)n /n. RS




n\ New words and expressions Unit 5

o crush /keaf/n. v.i3#E, BREE, #TIE

e grind / graind /n. v. BERE, TFEE, BE

e screen /skrim/n.v. 5. TEa

e jigging / 'dzigip /n.BkiE, BkIKE

o luster [lasto/n. J&3%,; JE¥, VAL, KL

o fracture /'frektfo/n.fr O, 4%

« magnitude/magnitju.d /K/\; BRIBE, SH

e medium/ 'mi:diom /n. /)&, &A), F[E4Y), BEZHRE

o dilate/ dai'leit/v. ¥ K; Rk, dilation/ dai'leifon/H 5K, ¥ K, FAK
R

o lip/lip/n. (W ERD, D%

e table n. ¥R, EAE,; tablingfEfKit, K1k

- motion n.izzxf], #WiE, 17, YIMERE B3y
e circumference/ so'’kamf(a)r(o)ns /n. RE, B




n\ New words and expressions Unit 5

o floatation/ flov'teifon / n. ;Zi%

cpulp N FE, %E

e sluice /slws/ n. K@, &K, W &
e hematite/ "hemotait/ n. FRELH

e pyrolusite / paira(v)'lu:sait / EREHH

e ore dressingit s

e acid concentration

« BRIRE

e run-of-mine &
 hand picking Fift

e specific gravity Lt &
e magnetic permeability/ p3:mio'biliti / -5 &
e inductive charging /2 s/ B3 far

e electrostatic separation §%E 9 =




n\ New words and expressions Unit 5

e automatic sorting of radioactive natures B E'M B 5l
A

e magnetic separationfi# ik

e magnetic field#3z

e gravity concentrationE

e sink-float separation E1\f&49 1%

e diladilateddilateted bed FAEX K=

e rotating motion e % E, FEFHIRE

e froth flotation 3K yZ 1%

e dehydration [,di:hai‘drerfon] i 7K
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n\outline Unit 5

COre dressing

CISeverancefig =
»Comminution:crushing®% %, grinding#% £
»Screen:sizing

CIBeneficiation4 1%
> Selection(hand picking)

» Separation methods

« Magnetic separation
Gravity concentration
Jigging
Tabling
Sink-float separation
flotation




3\ Language study

O ZEEERES
OcERES
O Post attributive ( [FETEIR )
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n\ Unit 5
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01\ Introduction Unit 5

 Ore dressing concerns with the technology of treatment of
ores to concentrate their valuable constituents (minerals)
Into products (concentrate) of smaller bulk, and
simultaneously to collect the worthless material (gangue)
Into discardable waste (tailing).

e The fundamental operations of ore-dressing processes are
the breaking apart of the associated constituents of the ore
by mechanical means (severance) and the separation of the
severed components (beneficiation) Into concentrate and
tailing, using mechanical or physical methods which do not
affect substantial chemical changes.



n\ Part 1 Severance Unit 5

Comminution is divided into:

» crushing (from run-of-mine size to 6- 14 mush)

e coarse crushing, or coarser,
e Intermediate crushing;

« fine crushing.
» grinding (down to micron size)

Screening IS a method of sizing



n Part 1—— Sentences Unit 5

» Comminution is a single or multistage processes whereby ore is
reduced from run-of-mine size to that size needed by the
beneficiation processes.

» The process Is intended to detailed control, a class of particles
containing both mineral and gangue (middling particles) are also
produced. The smaller the percentage of middling the greater
the degree of liberation.




n Part 1—— Sentences Unit 5

» Screen Is a method of sizing whereby graded products are
produced, the individual particles in each grade being of nearly

the same size. With @] |[{ & #being of
» In beneficiation, screening Is practiced for two reasons: as an

Integral part of the separation process, for example jigging, and
to produce a feed of such size range as is compatible with the

applicability of the separation process.

is compatible with: 5. . . &




02 Y Part 2 Beneficiation Unit 5

O Two fundamental operations: selection
and separation

> the determination that an individual particle is either
a mineral or a gangue particle (selection);

» the movement of selected particles via different paths
(separation) into the concentrate and tailing products.

O When middling particles occur, they will either be
selected according to their mineral content and then
caused to report as concentrate or tailing, or be
separated as a third product (middling). In the latter
case, the middling is regroundf#3 B to achieve further
liberation, and the product is fed back into the stream
of material being treated.



n Part 2—— Sentences Unit 5

» Selections based upon some physical or chemical property in
which the mineral and gangue particles differ in kind or
degree or both.

» Use I1s made of differences in other physical or chemical
properties, such as specific gravity, magnetic permeability,
Inductive charging (electrostatic separation), surface chemical
properties, bulk chemical properties, weak planes of fracture
(separation by screening), and gamma-ray emission
(automatic sorting of radioactive nature).
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m\ Part 2—— Sentences Unit 5

» Separation is achieved by subjecting each particle of the
mixture to a set of forces that is usually the same irrespective
of the nature of the particles excepting for the force based
upon the discriminating property. & Z 51

» This force may be present for both mineral and gangue
particles but differing in magnitude, or it may be present for
one type of particle and absent for the other. As a result of this
difference separation is possible, and the particles are
collected as concentrate or tailing.

The Earth’s Magnetic Field




FEA\ Part 3 Ore dressing methods Unit 5

1. Magnetic separation (##i%)

» Magnetic separation
utilizes the force exerted
by a magnetic field upon
magnetic materials to
counteract partially or
wholly the effect of
gravity.

» Thus under the action of
these two forces different
paths are produced for the
magnetic and nonmagnetic
particles.




n\ Part 3 Ore dressing methods Unit 5

2. Gravity concentration (E

» Gravity  concentration IS
based on a discriminating
force, the magnitude of which
varies with specific gravity.

» The other force that is usually
operating In gravity methods
IS the resistance to relative
motion exerted upon the
particles by the fluid or
semifluid medium in which
separation takes place.

»> 2.1 Jigging
(BkAED)

»> 2.2 Tabling
(FRIET)

» 2.3 Sink-float
separation

(E R iE)




n\ Part 3 Ore dressing methods Unit 5

2.1 Jigging (Bk:KIEF)

-4
|~

EHi3s MERZASETRE
1 RCHiEy,2- FRME3 WS4 SERS EENs HWEW

B3y FRERKHNSELE
()4t BT 208 By (b) b FHA AR R 6 s () I 20 0 o TR ST I s
() THAR, FER S, R BT

=13

k]

» Jigging is a gravity method

that separates mineral from
gangue particle by utilizing
an effective difference iIn
settling rate through a
periodically dilated bed.

» During the dilation heavier

particles work their way to
the bottom while the lighter
particles remain on top and
are discharged over the lip.

sIERITES



FEA\ Part 3 Ore dressing methods Unit 5

2.2 Tabling (FERIEF)

» Tabling is a gravity method in which the feed, introduced onto
an inclined plane and reciprocated deck, moves in the direction
of motion while simultaneously being washed by a water film
which moves it also at right angles to the motion of the deck.

At right angle to F{ B f



m\ Part 3 Ore dressing methods Unit 5

» The heavier mineral and the lighter gangue are usually collected
over the edges of the deck.

» The boundary between the heavier mineral and lighter gangue
particles is roughly a linear diagonal band on the deck of the table.
This diagonal band is not stationary; rather it tends to move about a
mean position. In practice therefore, a third product, the middling,
Is collected between the discharge edges of concentrate and gangue.
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FEA\ Part 3 Ore dressing methods Unit 5

2.3 Sink-float separation (EAT %)

» Sink-float separation is the simplest gravity method and is based on
existing differences in specific gravity.

» The feed particles are introduced into a suspension, the specific
gravity of which Is between that of the mineral and gangue particles,
with the result that particles of higher specific gravity sink while
those of lower specific gravity float.

» The separator is a cone
equipped with a slowly
operated stirrer which serves
to impart slow rotary motion
to the suspension and
prevent the suspension from
settling out on the walls.




B\ Part 3 Ore dressing methods Unit 5

2.3 Sink-float separation (B4 RE)

» Feed Is introduced at one point of the circumference and Is
slowly moved by the rotating motion of the suspension.

» By the time this material has
reached the discharge point on
the circumference, those particles
whose specific gravity IS greater
than that of the suspension have
moved down through the
suspension so that only float
particles are discharged at the top,
the sink particles are discharged
at the bottom.

' i;]_.ﬁﬁra
== 3




m\ Part 3 Ore dressing methods Unit 5

3. Flotation (3¥i%)

» Flotation Is used to separate valuable minerals from waste
rock or gangue, in which the ground ore is suspended in water
and, after chemical treatment, subjected to bubbles of air.

» The minerals that are to be floated attach to the air bubbles,
rise through the suspension, and are removed with the froth
that forms on top of the pulp.

BEREITIR, TiF HTHETA
X A I




I\ Class exercise Unit5

Translation

O R ER SN 5SI A {Fexisting hardware &
=&, Be compatible with

OX WA KERER, EBEBEFK.

Dxl#ﬁ%ﬂﬁfchalcopyrlte stubjectﬁEZﬁ M,

RISITERRER T BT, ERADEE H30-
50%,

24



04 \§ Class exercise Unit 5

Answer to translation

OThe suspension was filtered, washed and dried to
obtain the product.

OThe operating system is compatible with existing
hardware.

OThe twins look alike but differ in characters.

CChalcopyrite is subjected to crushing, grinding and
flotation to produce copper concentrate with grade
ranging from 30-50%

25



I\ Summary Unit 5

Severance comminution (crushing, grinding); screening
Beneficiation selection; separation

Ore dressing magnetic separation; gravity concentration (jigging;
methods tabling; sink-float separation) ; flotation

Homework

Recite the words and phrases; Exercises Part Il



End

@ lecturer: Xiyun Yang
@ School of Metallurgy and Environment
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