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* Cau héi y chinh: 31 5

Nickel (Ni), a precious metal with unique resistance to high temperatures, corrosion,
and other extreme conditions, is occasionally used alone but is more often combined
with another metal or metals to form an alloy used for different industrial applications.
Different combinations of nickel and other metals can be combined to form alloys with
specific characteristics.

One common nickel-based alloy is stainless steel, which generally contains 10 percent

and extreme temperatures more poorly compared fo alloys with higher percentages
of nickel. Alloys with higher percentages of nickel are called super-alloys, and may
have nickel percentages as high as 70 percent, along with other substances that give
them very specific performance features. Substances commonly combined with nickel to
make super-alloys are chromium, iron, and cobalt. Super-alloys are used for chemical
processing, the aerospace industry, various medical applications, and power plants.

It is vital that nickel mined for use in super-alloys is as pure as possible, because the
parts manufactured from super-alloys are generally responsible for the proper functioning
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of the larger unit, or “safety-critical.” For this reason, mined nickel is refined specifically !
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until it reaches the proper level of purity to be combined in a super-alloy for safety-critical
parts. This extremely pure nickel is called high-purity nickel, and is extremely valuable
because only a small portion of the nickel mined worldwide is ever refined to the required

state of purity to be labeled high-purity nickel.

Nickel is extracted from ore by roasting at high temperatures. [A] This achieves
up to a 75 percent purity level, which is enough for the many alloys creating stainless
steel. [B] For more resistant alloys, however, the nickel must be refined further. [C] The
most common nickel-refining process is a three-step procedure of flotation, smelting,
and something called the Sherritt-Gordon process, in which the nickel is treated with
hydrogen sulfide (which removes any copper) and then a solvent that separates the nickel
from any cobalt. [D] This procedure can achieve 99 percent purity, which is enough for
most industrial applications, but is still not high-purity nickel.

High-purity nickel is further refined using the Mond process achieving 99.99 percent
purity to create high-purity nickel. Named after its creator, the Mond process has been in
use for over a century and involves several steps of refining. The first involves changing
the nickel to nickel carbonyl by combining the nickel with carbon monoxide at a very
specific temperature. Then the nickel carbonyl is put through a chamber filled with nickel
pellets and stirred until it decomposes and sticks to the pellets, or heated to a temperature
of 230 degrees Celsius at which it turns into a fine, pure powder called carbonyl nickel,
or high-purity nickel.

Because the refining process to create high-purity nickel requires so many steps and
such specific conditions, it is not performed in many locations. This means that high-
purity nickel is quite expensive, and the producers of high-purity nickel have significant
control over the market price. This creates a unique industry situation, and the two main
producers of high-purity nickel have been investigated by authorities in several countries
to determine if they have been colluding on price or exercising undue control over prices
through the duopoly in the industry.

I8 What is the passage mainly about?
A. Nickel-based common alloys
B. Nickel-based super alloys
C. Nickel extraction

D. Nickel mining
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ofEFl What can be inferred from paragraph 22

A. super-alloys resist stress and extreme temperatures better than regular alloys do

B. super-alloys contain iron just as stainless steel does

C. super-alloys contain cobalt instead of iron

D. stainless steel is a super-alloy with stress-resistant characteristics

fEE] The word ‘refined’ in paragraph 3 is closest in meaning to

A. paid B. mined
C. combined D. purified

€Il How are super-alloys different from alloys?
A. they contain higher percentages of nickel
B. they contain higher percentages of stainless steel
C. they require longer mining times

D. they do not contain nickel

4 Part of the Sherrit-Gordon process involves
A. mining the nickel
B. removing copper from the nickel
C. creating a super-alloy

D. achieving 99.9 percent purity
€@ The phrase ‘This procedure’ in paragraph 4 refers to

A. the alloy process
B. the Sherrit-Gordon process
C. the Mond process

D. the carbonyl nickel process

€Il What is true about the Mond process?

A. The Mond process and Sherrit-Gordon process are interchangeable.
B. The Mond process achieves lower purity than the Sherritt-Gordon process does.

C. The Mond process must be started immediately after mining the nickel to be

effective.

D. The Mond process achieves higher purity than the Sherrit:Gordon process does.
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ofELD In which space (marked A, B, C and D in the passage) will the following sentence fit

There are two processes used fo refine nickel fo a high-enough level of purity to be used

in more resistant alloys.

A. [A] B. [B]
C. [C] D. [D]

€Ll Which is NOT implied in the passage?

A. Nickel not refined and made into super-alloys is made into stainless steel.
B. Nickel must be refined before it can be combined info a superalloy.
C. The Mond process produces high-purity nickel.

D. The Sherritt-Gordon process is not sufficient to refine nickel enough to make safety-
critical parts.

I8 Why does the author mention the cost of refining high-purity nickel in paragraph 62

A. to explain why safety-critical parts are so expensive to manufacture

B. to propose a solution fo the revenue problems the producers of high-purity nickel

face

C. to question why producers can’t lower prices to the market

D. to explain why the two producers of high-purity nickel have such influence over the
price of high-purity nickel

hitps://a2b1b2¢c|.tienganhb 1.com/
Sach- 10-Bo-De-Thi-Doc-Hieu-VSTEP/8/
PASSAGE4

This is the end of the reading paper.

Now please submit your test paper and your answer sheets.
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