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Quake leaves destruction, fear

People in Japan face a catastrophe that has gone from terrible to tragic. The
disaster began as an earthquake that launched a powerful ocean wave, called a
tsunami, that caused destruction all along the coast. Those natural disasters
damaged a cluster of nuclear reactors in Japan, leading to one of the worst nuclear
disasters in recent years.

"My homeland has been struck by a tragedy of cataclysmic proportions. This has
been one of the greatest natural disasters of modern times, the full extent of
which is still becoming clear,” said Yukiya Amano, the director general of the
International Atomic Energy Agency, in a press conference on March 14. “"The
events of the last few days are truly unprecedented.”

On the afternoon of Friday, March 11, an earthquake struck the floor of the Pacific
Ocean 80 miles east of northern Japan. The U.S. Geological Survey reported the
earthquake had a magnitude of 9.0, making it one of the most powerful in recent
history. The magnitude of an earthquake is determined by measuring how
strongly the Earth shook. People reported feeling the ground move all across the
island country, both during the first quake itself and during hundreds of others
that followed. Those later, smaller earthquakes are called aftershocks.

During the earthquake, the sea floor moved. That motion made the water go up
and down and caused a tsunami, or a powerful ocean wave, that moved outward
from the center of the earthquake site like the ripples that you see when a pebble
drops in a pond. These ripples, though, were giant and spread out over the ocean.
Waves are how energy moves across the surface of the ocean, and when these
waves struck Japan's coast, they brought destruction. Within minutes, coastal
towns flooded as unknown numbers of people were swept away with cars, boats
and even buildings. Countries around the Pacific Ocean received tsunami
warnings.

About 180 miles north of Tokyo, Japan’s capital city, two nuclear reactors were
seriously damaged by the earthquake and tsunami. Although the reactors were
equipped with safety devices intended to shut them down in case of an
earthquake, the backup power supplies were also damaged by the quake and the
tsunami. As a result, they failed.

The inside machinery of the reactors needs to be kept cool; if it’s not cool enough,
a reactor could melt and possibly even destroy the protective metal vessel that
encases the nuclear fuel. During a meltdown, radiation could be released into the
air, threatening the health and safety of people nearby.

These nuclear reactors, part of a facility called Fukushima Daiichi, generate
electricity for millions of people through a process called fission. During fission, a
larger atom breaks into two or more smaller atoms. At most of the reactors at
Fukushima Daiichi, atoms of an element called uranium-235 are the ones that
break apart. Uranium-235 is natural on Earth, but it is unstable — which means
it's always ready to break apart. (The number 235 identifies how many protons
and neutrons make up the nucleus, or heart, of a single atom.)



When an atom of uranium-235 fissions, it forms smaller atoms but also releases
particles called neutrons. These particles can hit other atoms of uranium-235 and
cause them to break apart — and then those newly split atoms release neutrons,
which keep the reaction going and going. This is what occurs inside a nuclear
reactor.

This reaction happens inside narrow rods that hold fuel pellets, which are
immersed in water. As they undergo fission, the atoms inside the fuel rods
produce heat. That heat will be transferred to water outside the reactor. As that
water turns into steam, it is used to turns turbines that produce electricity.
Nuclear fission generates a lot of heat, so the nuclear reactors in which fission
occurs need water to keep everything cool. At Fukushima Daiichi, which includes
six reactors, water became the problem. According to the Nuclear and Industrial
Safety Agency in Japan, the reactors lost power after the earthquake. That wasn't
a problem because backup generators started pumping water to remove heat
building up inside the reactors. But when the tsunami struck, it took out those
backup generators — leaving the reactors dangerously hot. Then, another backup
system, running on batteries, started. But it couldn't keep up.

Explosions have seriously damaged other buildings associated with four of the
reactors. A big and yet-unanswered question is whether it was the explosions or
the excess heat in the reactor’s core that damaged the vessel that contains the
fuel.

The core has become damaged. It appears to largely be holding the radioactive
gases that have been developing. At times, however, reactor-safety teams have
released small amounts of those radioactive gases to reduce the pressure in the
vessel that holds the fuel.

Radiation levels around the reactors have become dangerous.

One reason is that old fuel rods from the six reactors at Fukushima Daiichi are
stored near the reactors in pools of water. In many cases, those fuel rods are still
quite hot. Circulating water is needed to cool these old fuel rods. But when the
tsunami knocked out backup cooling to these pools, some lost much if not all of
their water for a time. Under these conditions, radiation levels can increase
enough to imperil the lives of workers. And on several occasions in the first week
following the accident, many workers were sent home for their safety.

Some steam released from the reactors has also left the facility. Radiation from
that steam has been detected in the countryside. Levels of radiation were not high,
but because they could become high on short notice, people living within 20
kilometers of the reactor facility were told to evacuate. Those living between 20
and 30 kilometers of the plants were advised to stay indoors.

Even tinier amounts of radiation — levels almost too low to measure — have
crossed the Pacific Ocean and been recorded in Washington State and California.
As of March 21, these levels were too small to pose a risk to people living in the
United States.

It will take months for Japanese officials to bring the reactors under control and
for the country to dig out from the triple disaster that hit. Stay tuned.
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i Science Quiz (X[ CEPT)
i Questions are posted on the notice board of Science Promotion Team near the
i Staff Common Room. For more details, please refer to the notice board.

Science Promotion Team 2010-2011:

Chairperson: Yang Chun Pong # & 2% 5D

Committee Member: Chung Lai Him 4£## 5 5D, Hung Ka Kiu * £ 5D,
Lee Lok Tin % # = 5D, Lo Wai Ki g &4+ 5D, Mak Chun Wing # &TE‘ 5D,
Lo Lai Fong g # = 5E & Yip Tsz Fung £ + & 5E

Website: http://210.3.43.253/~1ck/science/spt1011/spt1011.htm

Lunch Time Video Shows:12:20 p.m. @ Chem. Lab. (Room 512)

Date Name of Program Lo;\gg;lgee / Area
5/5 |Wonders Of The Solar System - Empire of English / Chinese | Astronomy
(Thu) [the Sun (Partl) * B sehd i - X3 K & English x < g
9/5 |Wonders Of The Solar System - Empire of English / Chinese | Astronomy
(Mon)|the Sun (Partll) ~ B ks - S+ R & English R
12/5 |[Nature's Great Events - The Great Great| Cantonese/ | Biology # #
(Thu) |Migration (Partl) a X%~ % & -+ B4 Chinese g
19/5 |INature's Great Events - The Great Great| Cantonese / Biology # #
(Thu) [Migration (Partll) g 2R F% = % & -+ 84 Chinese g
23/5 [How Earth Made Us — Human Planet (Part 1) |English / Chinese |Earth Science
(Mon) | i # & — X & 3% & English Ao ¥ ok
26/5 [How Earth Made Us — Human Planet (Part Il) | English / Chinese |Earth Science
(Thu) [ % &g 3K — % 3 & English B
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