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Kémia angolul
Szerkeszto: Sztaray Judit

Kémia angolul
Kedves Diakok!

Remeélem, az elmult nyaron sokat szorakoztatok, pihentetek és gytijtottétek az
energiat az idegen nyelvii kémia szovegek forditasara! Szeptembertdl Gijra indul
az angol rovat ¢s a forditasi verseny. Bizom abban, hogy a valasztott témak
felkeltik az érdeklddéseteket, és kedvet kaptok egy kis angolozasra.
Kovetkezzen tehat most némi informacio:

1. A bekiildott forditasokat a lentebb kozolt iranyelvek szerint pontozzuk.
Maximalisan 100 pontot lehet kapni egy hibatlan forditasra. Ha wvalaki
veletleniil nem tudja befejezni a teljes szoveget hataridore, dolgozatat akkor is
kiildje be, hiszen a rész-szoveg forditasaval elért pontok is beleszamitanak a
pontversenybe. A pontverseny a tanév végevel zarul majd le, az els6 harom
helyezett konyvjutalomban részesiil.

2. Az elmult tanév tapasztalatai azt mutatjak, hogy tobben szeretnétek latni a
mar kijavitott forditasotokat. Technikai okok miatt azt kérem, hogy kiildjetek
egy megcimzett €s felbélyegzett boritékot a dolgozat mellett, €s igy azt vissza
tudom kiildeni annak, aki ezt igényli.

3. A formai kovetelmények nem valtoztak: Minden egyes lap bal felso
sarkaban szerepeljen a bekiilldo teljes neve, iskolaja és osztalya.
Torekedjetek az olvashatd irasra, a nyomtatott formaban bekiildott
dolgozatoknak kiilon ortilok.

4. Mivel az angol tudast helyettetek senki mas nem fogja megszerezni, kérek
mindenkit, hogy 6ndlléan dolgozzon, €s szotaron, konyveken €s az Interneten
kiviil mas segitséget ne haszndljatok. Kiilon kérem az osztalytarsakat, hogy ne
egyiitt dolgozzanak, mert igy nehéz eldonteni, hogy kinek a munkéja a forditas.
5. Néhany jo tanacs: Figyeljetek oda az igeiddk és a helyes magyar szorend
hasznalatara. Bar helyes eljards, hogy a leforditott magyar szoveget
,magyarositjatok”, de ilyenkor nagyon figyeljetek oda, hogy ne irjatok tobbet a
leforditott magyar szovegben, mint ami az eredeti angol szovegben szerepel.

A pontozas iranyelvei:

- helytelen szdvalasztas — Ipont

- kimaradt sz6 — 1 pont

- kimaradt mondat — 3 pont
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- helytelen egyeztetés, ige1do — 2pont
- rossz magyar szorend — 2pont
- helyesirasi hiba — 1pont

Kovetkezzen tehat az idei tanév els6é angol szakszovege. Remélem, az
augusztus 20-1 ¢élményeiteket még nem felejtettetek el, €s kivancsiak
vagytok, hogy mi a tlizijatékok kémiai alapja. (A tdblazatot nem kell
leforditani.)

Bekiildési hatarido: 2005. november 4-ig:
A forditast a kovetkezo cimre kiildjetek:
KOKEL Kémia idegen nyelven

ELTE Kémiai Intézet

Sztaray Judit

1518 Budapest 112., Pf.: 32

The Chemistry of Fireworks

Fireworks have been the high lights of celebrations for centuries, and
for most of this time designing fireworks was considered a craft, not a science.
It is only recently that the term pyrotechnics has became known, as people have
tried to understand the chemistry and physics behind creating fireworks.

During fireworks, the generated energy distributes in three very
noticeable forms: a tremendous release of sound, bright light, and heat.

In making firework devices, a blend of oxidizing agent, reducing agent,
coloring agent (metal salt), and binders are put into holders ca. 4 cm in
diameter. When ignited, the firework produces both sound and light effects.

From lift-off to color release, a carefully choreographed sequence of
events takes place, producing the desired effects. The power needed to lift each
device into the air is provided by the highly exothermic combustion of black
powder, a combination of 75% potassium nitrate, 15% charcoal, and 10%
sulfur.

The sights and sounds of the explosions are the result of several
chemical reactions taking place within the device as it ascends into the sky.
Oxidizers produce the oxygen gas required to burn the mixture of reducing
agents and to excite the atoms of the light-emitting compounds.
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The most commonly used oxidizers are nitrates, composed of nitrate
ions (NO;") with metal cations. Potassium nitrate is used most often, which
decomposes to potassium oxide, nitrogen gas, and oxygen gas:

2KNO; = 2K,0 + N, +2.50,

When reacting, nitrates release two of their three oxygen atoms.
Because the oxidation does not result in the release of all available oxygen, the
reaction is not as vigorous and is more controlled. Nitrates, however, are
usually not used in firework explosions, because reactions of nitrates do not
produce a temperature high enough to excite certain metal salts.

Chlorates, on the other hand, are more explosive oxidizers, since the
chlorate ions (ClO;) release all their oxygen upon reaction. The produced
temperatures are between 1700 to 2000°C and hence made possible the creation
of much more intense colors.

2KClO; = 2KCI + 30,

Their disadvantage is being less stable mechanically than nitrates, and
therefore more dangerous to handle. This instability results from the fact that
although the chlorine atom has the potential to bond with four oxygen atoms, in
chlorates it bonds with only three, leaving the chlorine atom unsaturated and
reactive.

In perchlorate ion (ClO4), each chlorine atom is bonded to its
maximum number of oxygen atoms, and so perchlorates are more stable than
chlorates. Yet, perchlorate is able to release all four of its oxygen atoms. So,
perchlorates are not only more stable, but more oxygen-rich than chlorates.
They, like chlorates, produce more vigorous reactions than nitrates.

KClO4 2 KC1+ 20,
The oxygen released by nitrates, chlorates, and perchlorates in the
compartments of the firework devices immediately combines with the reducing
agents to produce hot, rapidly expanding gasses. The most common reducing
agents are sulfur and carbon (charcoal), which react with oxygen to produce
sulfur dioxide and carbon dioxide respectively:

Ox(g) +S(s) 2 SOx(g)

Ox(g) + C(s) 2 COx(g)

These reactions release a great deal of heat energy, so no only are the
gases produced rapidly, they are hot and rapidly expanding gases. This
contributes to the explosive force of the reactions.

There are two main mechanisms of color production in fireworks,
incandescence and luminescence.
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Incandescence, also known as black body radiation, is light produced
from heat. Heat causes a substance to become hot and glow, initially emitting
infrared, then red, orange, yellow, and white light as it becomes increasingly
hotter. When the temperature of a firework is controlled, the glow of certain
components, such as charcoal, can be manipulated to be the desired color
(temperature) at the proper time. Metals, such as aluminum, magnesium, and
titantum, burn very brightly and are useful for increasing the temperature of the
firework.

Luminescence is light produced using energy sources other than heat.
Sometimes luminescence is called 'cold light', because it can occur at room
temperature and cooler temperatures. The energy absorbed by an atom
rearranges its electrons from their lowest-energy state, called the ground state,
up to a higher-energy state, called an excited state. The excess energy of the
excited state is emitted as light, as the electrons descend to lower-energy states,
and ultimately, the ground state. The amount of energy emitted is characteristic
of the element, and the amount of energy determines the color of the light
emitted. For example, when sodium nitrate is heated, the released energy is
about 200 kJ/mol, which is the energy of yellow light.

Sometimes the salts needed to produce the desired color are unstable.
Barium chloride (green) is unstable at room temperatures, so barium must be
combined with a more stable compound (e.g., chlorinated rubber). In this case,
the chlorine is released in the burning of the pyrotechnic composition, to then
form barium chloride and produce the green color. Copper chloride (blue), on
the other hand, is unstable at high temperatures, so the firework cannot get too
hot. This 1s the reason why the blue color is one of the hardest one to make.

Pure colors require pure ingredients. Even trace amounts of sodium
impurities (yellow-orange) are sufficient to overpower or alter other colors.

A firework would not be complete without the sound in the form of
whistles or booms. When the pyrotechnical compositions are contained within
the narrow tubes of the firework, the escaping gases produce the whistling
sound. The tremendous booms heard at ground level are the result of the rapid
release of energy into the air, causing the air to expand faster than the speed of
sound. This produces a shock wave, a sonic boom.
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Compound

strontium salts, lithium salts
lithium carbonate, L1,CO;, = red
strontium carbonate, SrCO; = bright red

Calcium salts
calcium chloride, CaCl,
calcium sulfate, CaSO4xH,0O, where x =0,2,3,5

incandescence of iron (with carbon), charcoal, or
lampblack

sodium compounds
Yellow sodium nitrate, NaNO;
cryolite, Na3AlF
Electric White Whl.te-hot . metal, such as magnesium or aluminum
barium oxide, BaO

barium compounds + chlorine producer
barium chloride, BaCl" = bright green

copper compounds + chlorine producer
copper acetoarsenite (Paris Green),
CU3A8203CH(C2H302)2 = blue
copper (I) chloride, CuCl = turquoise blue

mixture of strontium (red) and copper (blue) compounds

Silver

burning aluminum, titanium, or magnesium powder or
flakes

Sources:

http://www.chm.bris.ac.uk/webprojects1997/RebeccaH/

http://chemistry.about.com/library/weekly/aa062701a.htm






