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Part (1): Mine and Mining Industries in lIran

Iran is rich not only in oil and gas, but also in mineral depos-
its. Iran has the world largest zinc reserves and second-largest
reserves of copper. It also has important reserves of iron, lead,
chromate, manganese, coal, gold and ...

Economic geology of Iran is one of the best in the world from a min-
ing perspective point of view. Proven & Probable reserves of metallic
and non - metallic deposits are > (more than) 55Bt (billion ton), with
62 known types of mineral deposits and > 5.500 known ore deposits
and indications, a number which are inactive or not yet developed.
The mining sector has a main role in Iran’s economy. About 30
percent (3004) of the countries investment has been made in the
mining field in recent years. Over 200 iron ore deposits (Reserves
of >4.5Bt grading 45-6004 ~304 of global reserves, 45 manganese
ore deposits (e.g. Robat Karim >300Mt Mn) and 500 ore deposits
of copper are known in Iran. Presently there are 10 active copper
mines in Iran whose reserves amount to 3Bt of ore, containing
30Mt Cu comprising 994 of the worlds known copper reserves.
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Copper Orein Iran

&

Native Copper Copper Ore Copper Product

Iran’s copper reserves, which account for 044 of the world’s total
reserves, amount to approximately 2.600 million tons. According
to the reviews made, Iran is situated on the global copper belt
which stretches from northwest to southeast of this country.
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During the 1960s and 1970s, geologic surveys by the Iranian
government led to the systematic recording of known deposits, as well
as the search for new ones. As a result, about 250 copper occurrences
and several potentially viable projects were recognized, including the
Darreh-Zerreshk and Ali Abad porphyry systems. At the same time,
prospecting and drilling was underway at Sarcheshmeh. Sungun
deposit was discovered in the 1970 when fluid inclusion analysis
suggested the presence of mineralization similar to that found at other
world’s large copper deposits.
In 1972, Sarcheshmeh Copper Mine of Kerman was established. By
1977, about half the country had been surveyed from the air, but less
than one-fifth had been explored on the ground.
Over the past 10years, the Exploration Companies had exploration
efforts for porphyry copper deposits, particularly in the northwestern
Arasbaran and southeastern Kerman regions of the country.
Sarcheshmeh and Meiduk in Kerman Province and Sungun in
eastern Azerbaijan Province are the three largest porphyry copper
mines in the country.
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Iron Orein lran

Iron Ore Pellet Iron Product

Today, iron and steel industries are one of the most basic economic
and social foundations of the world and this is because of the essential
need of human beings to advance their life.

These Industeries product plays important roll in our life; because in
addition to its application in the field of construction, bridge, building,
shipbuilding and locomotive manufacturing industries and constitutes
the foundation of machinery technology in the form of different alloys.
The discovery of an iron axe dating back to 3000 B.C. (Before Christ)
inside a Sumerian tomb in south of Iran. Iron ore extraction and use of
iron by man had been common since about 3000 years B.C. and was
mainly practiced in Egypt, syria, China, Iran, and India. Some of the
works of that period have been discovered in Neyriz, Fars Province,
and in Golgohar, Kerman Province. At first, man used natural iron ore
with different degrees of purity.

The use of pure iron was made possible in about 1300 years B.C.
when presumably pure iron was extracted accidentally as a result of
intense heating of mineral rocks by charcoal.
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The iron ores from which iron is extracted are mainly in the form
of iron oxides, such as magnetite or hematite, with 2-20 percent
of impurities (such as silicate and aluminates). The impurities are
separated from the iron in the furnace.
Major iron ore producing companies and complexes in Iran are
Chadormalu Company, Gol Gohar Company, Iran Central Iron Ore,
Sangan, Sirjan, Jalalabad, Mishdovan and Iran Central Plateau.
Chadermalu, Golgohar and Sangan are considered the largest iron ore
mines in Iran and the region. Experts describe Sangan (situated about
300 km southeast of Mashhad, Khorasan Razavi Province, and near
Afghanistan border) as the “Mineral Assalouyeh” of Iran believe it
has a very high mineral potential.
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Coal Reserves in Iran

Coal Coal bricket Blast Furnace

Coal is one of the oldest sources of energy supply. At their time,
countries that had access to coal resources could make power in the
industry and development. The purity of coal and low depth of the
mineral in those mines have been one of their advantages and are still
very important.
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Iran’s coal is divided into two groups in terms of consumption market.
Coke coal which is mainly consumed in the steel industries
Thermal coal which is mostly consumed in coal power plants.
The coke coal mainly supplies the demand of steel making factories with
blast furnace method and Isfahan Steel Mill is almost its sole customer.
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Iran’s coke coal reserves are more than 1.1 billion tons. If Iran is
divided into four main coal-rich areas, the total coal reserves of the
country will be as follows:
Coal-rich Tabas region
Coal-rich Central Alborz region
Coal-rich Kerman region
Coal-rich East Alborz region
Other coal-rich regions
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Lead and Zinc Ore in Iran

Iran by possessing 37 of the total world reserves of lead and zinc
is the fourth producer of lead and zinc concentrate in Asia after
China, Kazakhstan and India.

Zinc is a white and bright metal with a bluish gray appearance and
is not found in the nature as an element. It has low toxicity and
is flammable in powder form. It is used in many industries such
as manufacture of kitchen tools, some alloys such as brass and
bronze and in battery production.
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Zinc Ore Zinc alloy Product

Lead is a gray, soft and heavy metal. It does not catch fire and is
toxic in the form of powder or vapor. It has little electric conduc-
tivity and absorbs sound waves well. About 509% of the Zinc in the
world is used in production of galvanized metal. Lead is used in
production of storage battery (car battery).
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Lead Ore Storage Battery

Iran in terms of geology and structure has several important lead

and zinc mineralization poles such as the zones in Sanandaj, Sirjan,

Alborz and central Iran where large mines such as Angooran,

Mehdiabad, Haft Emarat, Irankouh, etc. are located.
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The high purity and structure of lead and zinc in Angooran mines (in
Zanjan Province) and also volume of lead and zinc mine reserves in

Mehdiabad (in Yazd Province) are unique in the world. The amount

of lead and zinc reserves in Iran is about 300 million tons which

annually an average of about 5.1 million tons are extracted.
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Gold Orein Iran

=

Gold mine (Zarshouran)  Gold processing plant Gold ingut

In Iran you can find also gold and silver mines that were operating
in the past, some measure was taken to exploit gold mine.same of
the Irans gold mine are:

The Muteh gold mine, located near meymeh city.

The Zarshouran gold mine, located in West Azarbayjan Provence.
The Agh Darreh gold mine, located in West Azarbayjan Provence.
Today, approximately 3tons of gold is produced annually in Iran,
and according to the Twenty Year Economic Perspective document,
it is set to reach 5 tons per year by 2025.
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Zarshouran Gold

A long history of civilization in the Takab region (Takhte Soleyman)
indicates that this mine has been known since the Maad and Sassanid
periods. More over, the mining works found during these periods include
the use of placers and washing gold-bearing sands.

Zarshouran, the largest gold mine in Iran, is located 35 km from the
city of Takab and 15 km from Takht-e Soleyman, a cultural heritage
and tourism complex.

The mine is located at Zarshouran village, in geological Map
1:250,000 and geographical coordinates: latitude 36-37 degrees and
longitude 46-48 degrees. The area can be accessed via an asphalted
road (Shaheen- Dezh-Takab and Zanjan- Dandi-Takab).

Zarshouran reserves evaluated 11.5 million tons with an average
grade of 7.9 ppm; as a result, discovered the existence of 88 tons of
pure gold in the mine.
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Please Complet the sentences and answer the questions

Iran has the world largest Zinc reserves and second-largest reserves
of copper.

Iran is situated on the global copper belt which stretches from
northwest to southeast of this country.

Sarcheshmeh and meiduk in Kerman Province and sungun in eastern
Azerbaijan Province are the three largest porphyry copper mines in
the Iran.

Where were the first Iron discoveries in Iran? Neyriz and golegohar
What are the two types of iron Oxides ore? Magnetite and Hematite
Write the name of four Major Iron ore producers companies in Iran.
Chadormalou, golegohar, iran central iron ore, sangan

What is coal? Coal is one of the oldest sources of energy supply.
What is the consumption market of coal in Iran? Isfahan Steel Mill
Zinc is a white and bright metal with a bluish gray appearance and
is not found in the nature as an element. It has low toxicity and is
flammable in powder form.

Lead is a gray, soft and heavy metal. It does not catch fire and is
toxic in the form of powder or vapor.

What is the important used of zinc and lead in industry? Zinc in the
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world is used in production of galvanized metal; and Lead is used in
production of storage battery (car battery).

The high purity and structure of lead and zinc in angouran mines (in
zanjan Province) and also volume of lead and zinc mine reserves in
ehdi abad (In Yazd Province) are unique in the world.

Where are located the important Iran’s gold mine?

The Muteh gold mine, located near meymeh city.

The zarshouran gold mine, located in West Azarbayjan Provence.
The Agh Darreh gold mine, located in West Azarbayjan Provence.
What is the zarshouran mine geographical coordinates?

Latitude 36-37 degrees and longitude 46-48 degrees.

Zarshouran reserves evaluated 11.5 million tons with an average
grade of 7.9 ppm; as a result, discovered the existence of 88 tons of
pure gold in the mine.



PART (2): Safty in mine
This picture shows how rescue the miners Trapped in the mine

CHILEAN MINERS RESCUE

Rescue workers began mownting a large drilling machine DRILLLING AM
on Twenday that will allcw them 10 retoue 33 miners ESCAPE SHAFT
trapped for 19 days underground
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Look at the picture, and learn the Safety rules and use them in
mining activities

SITE SAFETY RULES

Look at the picture and write the name of each equipments.

[ ] No. Equipments Name
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Warning signs
Look at the pictures, do you know meaning, Explaine each of them.

No Smoking  Smoking and naked  No access for - No access for Do not touch
flames forbidden pedestrians industrial vehicles
High
voltage
cables
Do not extinguish  Not drinkable No access for
with water unauthorised person ﬂ“rhﬂd

Mine communucations Equipments

Commenucation systems have important role in the mine. With
this system one can has access to the different part of the mine
very short time; in the following picture you see the wireless
communucation mine system.
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Vocabulary practice

What is exploitation? The process of mining and removal of
mineral from a mine

What is ramp? A slope or inclined plane for joining two different
levels

What is wireless? A communications without wires

Who is a miner? One who works in a mine.

List the mine communications equipment? Please see the pictures

PART (3): Drilling and Sampling
S diged g 5 >
A multitude of features that make the difference.

i

CS 14 drilling rig

Main hoist and wire-line system

Diesel engine

Rod holder

Hydrautic jacks Separate hydrautic oil cooler Flush pump
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The mast and feed frame
The mast is carrying the full weight of the drill string. The feed
frame is over 3 m long and use for rod changes.

WL ol g S5O
Jos |) 6)L6_> (_.;Lam.ljJ S 0399 fal_oi' aS el <5)L£’-> oo )'l Sy Jfo
J1 o Lanen sl ol aS conl Job e an sl a5 owld 0S
5 oo 18 OT
Main hoist and wire-line system
Main hoist has chosen to use for removal of drilling rigs parts. The
main wire hoist is used as the wire-line system for core removal.

¥ 29 i 9 (ol (il ) YL
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D9 o0
Hydraulic jacks and mast dump
Hydraulic jacks and mast dump getting a rig into position ready
for drilling can be time consuming. Once in place the inte- grated
hydraulic jacks are lowered to stabilise the rig. Then the mast is raised
into position while the mast dump slides the feed frame into place.
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Rod holder
Rod holder Placed at the base of the feed frame. This safety
measure means the rod is always clamped in place when the
drilling rig is shutdown.
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Rotation unit
Rotation units are the muscles of a drilling rig. The rotation
units give an extremely wide range of speeds and torque.
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Flush pumps
Flush pumps make sure the right amount of water is pumped
into the hole at the right pressure. It also facilitates cuttings
and mud removal, cooling and stabilization of the hole.

0
b e )l i S @ eslis L2 L1 5L 0550 O Jlake Gy
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Diesel engines
Diesel engine provides the mine force for drilling rig.

J1o yeise
S oo el |y (6)li> wtle (sl p3Y (9,8 3 5590
Separate hydraulic oil cooler
Separate hydraulic oil cooler Keeping cool is not easy when you’re
drilling for core samples at temperatures of 50°C. This unique
feature is mounted away from the engine and facilitates efficient
cooling of the hydraulic oil.
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Control panel

Control panel, controls work perfectly. The control panel is

mounted on a platform that facilitates an excellent overview

of the drill and work site.
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Inner bore hole component of a Core drilling rig
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Mast: long pole above the drilling rig

Rod: a type of pipe that use in drilling

Bit: the cutting edge of a drill

Wireline: a kind of drilling method

Mud: soft, sticky matter resulting from the mixing of earth and water

Sampling

Take a part of things like Rock, Soil, and water and ... that shows

the properties of them. In mining and geology sampling is used

for geochemical analysis or microscopy. Some of the important

sampeling methods are:
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[ Stream Sediment Sampling: One of the most widely used metods
in regional geochemical approaches is the stream sediments
sampling. For taking sample, digging and remove the 15-20 cm
top soil and then sampling. The tools are used Sieve and shovel.
G595 )l pained 5518 sla s 5 (S ristadl T Sligusy 3l (6o raiges
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Chip Sampling: This method is used to take samples from an
outcrop. The tools are used hammer and chisel. Samples are
taken at the surface fresh and clean.
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Channel Sampling: This method can be used for continuous
sampling in the surface and also in an underground mine. The
tools are used cutting stone machine, hammer and chisel.

Ozt g s )3 Ay (6,10 pdised Gl Ghg,y (ol 16k (5,10 paiged

ooy S piile oolaiul 0590 sla,lnl g oo oolatwl iw y polae (o



Thin and Polished Section: The following pictures shows different

part of thin section, Polished block and polished thin section sampels

S 5 S50 ablie bz glacand ) pglal (lime 9 55U ablic [
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Liberation:
Liberation is crushing and or milling the Rock for liberate the ore
minerales from gangue mineral.
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Please Complet the table and answer the question.

Explain sampling and list the differents type of sampling?
Sampling is to take a part of things like Rock, Soil, and water and
... that shows the properties of them.

8 Stream Sediment Sampling

2 Chip Sampling

Bl Channel Sampling

[ Thin and Polished Section

Complete the blank cell in the table

Thin section = Polish section

Glass slde Polished surface

parts Rock slice
Resin block
Cover slip
PART (4): Crushing and milling
Crusher
Jaw Crusher
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Hammer Crusher

Liner Plates Impact Plates
High managanese steel castings can High manganese steel castings can be
be reversed allowing extended life [ reversed allowing extend life

Hammer Plates

High chrome iron castings
can be reversed allowing
extend life

Frame
Heavy-duty design, Steel plate
welded construction, Welded

by CO2 shield arc process Supporting device for

the mechanical open-
top is safe and reliable.
(Supporting device for
hydrautic open-top is
optional)

Design of heavy-duty rotor
welded structure improves

the work eiciency ZWZ or SKF heavy

bearings

Cone Crusher
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Please answer the question

Whatis feed? An act of giving ore to mineral processing instrument
like Jaw crusher

Write the name of first level crushing machine. Jaw crusher, gyratory
crusher

List the different part of a cone crusher machine? Main Shaft, Cone,
Eccentric shaft, crushing chamber

What is mill? A machin for grinding the product of crusher to the
finer particels

PART (5): Survaying and blasting
Surveying Equipment

T.0.2 Features at a glance
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Please answer the question

What is leveling scrows? Leveling scrows is a metal fastener
with a spiral grooved shaft that used to determine if a surface is
horizontal

List the parts of a leveling camera. See the pictures
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The hammers have been designed to deliver the power and efficiency
necessary in the mine and construction industry, The part of hammer
is shown in the diagram below:
bty Caio 5 aee sl gleasly sl g @jad Jsl gl b iSs
el o o0ls iales 5 JSE 50 LS dilisee slaciond wilonds > b
A - The handles are made of plastic material to further reduce residual
vibrations resulting in a more comfortable use of the hammer.
Setdly iz 5 oy 5 5y ) sl gl Leats -A
Sl 00l aslo
B- Double spring suspension absorbs vibrations that are transmitted
to the operator.
ol & kel Jsl aalS sl g sle s -B
C- Silencer, built in plastic material, has an ergonomic design that
does not obstruct the view of the working point.
wSlo yilnl (o) 6l (o9isT ) D pgods 5 Stdly i S akS lae -C
el 00
D- The air cushion that is formed at the end of the piston stroke,
practically eliminates all the harmful repercussions for the joints
5yl ooled Bim sl Sas )5 )3 (g slel 4o 45 lgn il -D
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E-The tool retainer lever allows quick tool change.
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Please answer the questions:

What is underground mining? Excavating mineral deposits by
methods that involve shaft or tunnels into the earth.

What is the surface mining? Excavating mineral deposits by
methods that do not involve shaft or tunnels into the earth.

PART (7): Ore Processing
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Hydrocyclon
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Shaking Table

FEED SIDE WATER ADDED FEED

CONCENTRAT

E END

SHAK]N;
G ME e
GRAVITY CONCENTRATING TABLE CHANISM
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Please answer the questions:
What is Flowsheet? a diagram which show all part of a process

What is the meaning of spiral? curve that twists around a fixed

center point
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