New Odor is produced

| Some chemicat changes produce NEW

| ¢mells. The chemical change that
occurs when an egg'is rotting produces
the smell of sulfur, {fycugo gutdoots

; o o
|

|

! after a thunderstorm, you may detect
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v Do You ldentify & Chemical

abl Can te]l _fhat; each 'j:_ma'ge' shows a d_iéniica_l reaction.
How cani you tell when a.chemical reaction oceurs? £ Chemical

,‘Feactions involve changes in prop exties and changes in encrgy
~ . that you can often observe. ’ : '

the images in Flgure 4. Fven without reading the caption,

. an unusual odor in the air. The odor is
| an indication that lightning has caused

l a chemical change in the air.

 Changes in Properties Oneway to detect chemical
reactions is to observe changes in the physical properties of the
materials. Changes in properties result when new substances form.
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Vocabulary Identify hultiple *

QCARUELy T - For instance, formation of a precipitate, gas production, and a color T
eanings Precipitationcant i - . anoe are . .1 . . '
L oW, o beal T i changé ateall possible evidence that.a chemical reaction has taken
oo _!‘di_r?" Ny R all- SR R i " } "
© ehéinistry, precipitation s the , placre_‘,_ Many times, physical properties such as texture and hardness
tormation of a solid om0 - may also change in a chemical reaction.
: { i R, ‘Changes in physical properties can be easy to recognize in a

chemical reaction, but what about the chemical properties? During
a chemical reaction, reactants interact to form pxo ducts with
different chemical properties. For example, sodium (Na) and
chlorine (Cl,) react to form an jonic compound, sodium chloride

-~ (NaCl). Both reactants are very reactive elements, Flowever, the

" product, sodium chloride, is a very stable compound.
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Formation of a Precipiiaie

The mixing of two liquids may form a precipitate.

A precipitate (pree s uh tayt) is a solid that forms
from liquids during a chemical reaction. For example,

the precipitate seen in this curdled milk has formed
from the liquids milk and lemon juice.

Evidence of Chemical Reactions !
Many kinds of change provide evidence thata ... s
chemical reaction has occurred. T
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@ besign irents Describe
i Pesign Experiments

) ‘g ;%w you would test the best n’se’choc:1
©  for separatind the precipitate from the

liquid in curdled milk.
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that a chemlcal reactmn has taken place
_Sometirnes physical changes give similax;
esults. For example, when water boils, the -
-gas bubbles you see are made of molecules
“of water, just as the liquid was. Boiling i isa

physical change. The only sure evidence of :
a chemical reaction is that one or mote new {1 evidenceg ; i a sl
B Slice of
. the presence of gag? bread shows

. ]
IR ot e
3 es produced whe
n

substances are produced.

@ Gas Production T
Another observable change is the formation -; jl o
of a gas from solid or liquid reactants. Often, e
the gas formed can be seen as bubbles.

TN
e Adding food coloring to water causes
a color change. Is this evidence ofa .

‘= chemical reaction? Explain.

Color Change

A color change can signal that a new substance
has formed. For example, avocados turn brown
when they react with oxygen in the air. -

%\ Ag;spiy C@ncepfs Draw or descrlbe

Relate Evidence and Explanation
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Tewmpecatwe Charges

Changes in Energy Recall thata chemical
reaction occurs when bonds break and new bonds form.
Breaking bonds between atoms or ions requires energy, while
forming bonds releases energy.
Tn an exothermic reaction (ek soh THUR mik), the
energy released as the products form i is greater than the
energy required {o break the bonds of the reactants.
The energy is usually released as heat. For example,
somne stoves use natural gas. When natural gas burns,
it releases heat. This heat is used to cook your food.
Similarly, the reaction between oxygen and other
fuels that produce fire, such as wood, coal, oil, or the
wax of the candle shown in Figure 5, release energy in
the form of light and heat.

i an endothermic reaction {en doh THUr mik), more
energy is required to break the bonds of the reactants than
is released by the formation of the products. The energy
can be absorbed from nearby matter. When energy is
absorbed, it causes the surroundings to become cooler. In
Figure 5, baking soda undergoes an endothermic reaction
when it is mixed with vinegar. The reaction absorbs heat
from its surroundings, so the reaction feels cold. Not all
endothermic reactions result in a temperature decrease.
Many endothermic reactions occur only when heat is
constantly added, as when you fry an egg. Heat must be
applied Lhroughout the enfire process in 01de1 for the
reactions that coo ‘the egg to continug, -
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A student adds magnesium oxide to hydrochloric
acid. She measures the temperature of the reaction
every minute. Her data are recorded in the table.

Read Graphs In which time interval did the
temperature increase the most?
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A | from the table onto min) (€)
the graph. Then name the |- -~ - = - - =
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rg‘?? @ Interpret Data Isthe |- o

reaction endothermic

or exothermic? Explain.
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=0 Assess Yeur Understanding
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. Dothe Lab Investigation |
% Where's the Evidence?

2a. List What changes in'physical properties can o G Compare and Contrast How are endothermic-
and exothermic reactions the same? How are

& . . . o
& be used as evidence that a chemical reaction = &

" "has occurred? _ : they different?

Labe Apply Concepis Wha’g evidence of a chemical
£ change is observed when rust forms on iron?
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O I get it! Now 1 know that two kinds of chiangés you can observe when chemical reactions occur are

O I need extra help with i .
Go to 5V SCIENECE €2 COACH online for help with this subject,
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