ch15_acidBase_7science_2013.notebook

O CH. 15 Acips AND BASES

7t Science

= Citrus fruit (ascorbic acid C;HgOg) o Baking soda (sodium

= Vinegar (acetic acid C,H,0,) bicarbonate NaHCO3)

* Toilet-bowl cleaners (HCI) o Ashes (alkaline) Potassium
* Soda (carbonic acid H,CO,) carbonate K,CO,

o Soap (react base with animal
oil) so is basic

o Drain cleaner sodium
hydroxide NaOH

* Sour
* Turns pH paper red o Bitter
* pH<? . -
o Slippery (turns your oils to
soap!)

opH>7
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Fat molecule Three fatty acid soap molecules Glycerol molecule
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18.3 SOLUTIONS

o Bonds between molecules © Sugar water solution
« “sticky” = polar
* Hydrogen bond

Aqueous solution
of sucrose

<
BN “ Dipole—dipole

P - attraction
i;~ (hydrogen
: bond)

Sucrose
molecule

SIDE NOTE: SUCROSE (PG. 460)

H O H HOCH, o H

H H HO
HO QH OH HO CH,0H

H OH OH H
Glucose Fructose

L
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18.3 MAKING SOLUTIONS: SALTWATER

o Is this ion-dipole, dipole-dipole, or dipole-induced dipole?
* lon-dipole

o Does dissolving table salt dissolve the ionic bonds? Yes.

chloride
crystal

~lon=dipole
attraction

N
Aqueous solution of sodium chloride { )

Na* and CI ions are not dangerous (already stable),
unlike the elemental neutral forms.

ELECTROLYTE OR NOT? (COVALENT? lONIC?)
e Pure water
e Sugar water
e NaOH
 HCI
« Salt water
 Vinegar
 Baking soda in water

http://www.youtube.com/watch?v=1XWnovm6JLs


http://www.youtube.com/watch?v=1xwnovm6jls
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o electrolyte

(a) (b) (c)

© 2010 Paron Efataton. I

Lemon Battery: Redox .
http://www.youtube.com/watch?v=D23JH30ZMKO0
3
Water Electrolysis:
http://www.youtube.com/watch?v=HQ9Fhd7P_ HA

3

15.1 COMPOUNDS: FILL IN THE CHART

o Compound o Structure
names: e Cotton E"--"‘"
¢ lonic compound * protein
* Molecule . Crystal lattice = @ - i
* Covalent s Brittle
compound * Non-crystalline (except
o Examples diamond, sugar)
« Nonmetal- « Pattern shifts = like
nonmetal charges repel
* Metal-feta * Organic compounds
* Table salt * DNA 1
* Water 0 R

+ Tight valence i ’
electrons '\ .


http://www.youtube.com/watch?v=d23jh30zmk0
http://www.youtube.com/watch?v=hq9fhd7p_ha
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COMPOUNDS: FILL IN THE CHART

© Melting Point o Solubility in water
* Low o Low
* High o High

* Loose honds between
molecules easily shaken

» Strong bonds between

compounds need more
energy to loosen o Electrical conductivity |

o Good
o Bad
o Noions

O lons are charged

SOMETHING TO ADD...
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STRESS RESPONSE — NERVOUS SYSTEM

Central Nervous
System (brain and
spinal cord)

A Peripheral Nervous ®
~~ " System (other
nerves in the body)

|
Sodium channel Potassium channel

(a)

+ + + + + + + 4+

STRESS RESPONSE — NERVOUS SYSTEM pouon 407+ = - - -

'I ++ F+ A+ F S

Outside r-:;lm
(b) Na*

() Na+

‘ Q-IQ'-P-F*#OQ#

o O -

(d) . +50 Action

potential

Membrane potential (mV)

=100 i
01234586

Time (msec)
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ACID- BASE REACTION: BRONSTED — LOWRY DEFINITION

Here’s a BAAD acronym for
remembering how acids and
bases handle protons:
Bases Accept, Acids Donate.

& 'l
e @ fams

Proton Proton
donor acceptor

€ 2010 Pearson Edwcaion. inc

15.2 FILL IN PG. 4 (AciDs — BASE VENN DIAGRAM)

5l !
ACID e _on —> BASE

' : _ H-0
D] o —> | T

"D mild examples: @ mild eXample 5

@ pH Indicators

-

@ pH indicators

@ uses

® pH

() Reacts with metals
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15.2 FILL IN PG. 4 (Acips — BASE VENN DIAGRAM)

o Bromthymol blue is a pH indicator

The indicatos, bramttymal When acid is added, the color
bihse, is pale blue in wales, changes 1o yellow because of
the presence of the indicator.

@ TLID Detecting Bases with Indicators

The indicator, bromthymol When a base is added 1o the
blue, is pale Blue in water. indicatos, the indicator turms
dark blue.

15.3

ACIDS ™~ HYDRONIUM ION
BASE ~ HYDROXIDE ION
oPg.5

o When dissolved in water, acid increases
ion concentration.

o Show how hydrochloric acid in water makes ions.

© What is a “strong acid”?

o Strong acid examples: .
o Weak acid examples:
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ACID- BASE REACTION: BRONSTED — LOWRY DEFINITION

o Draw the Bohr models. Show how the proton transfers.
Show how the hydronium ion appears.

SO O B

HCI + H,0 —> CIF + H30*

H* donor H* acceptor
(acid) (base)

£ 2010 Paanon Educaion. inc

15.3

ACIDS ™~ HYDRONIUM ION

BASE ~ HYDROXIDE ION

o Pg.5

0 When dissolved in water, base increases

ion concentration.
o Show how sodium hydroxide decomposes into ions.

o Save room to show how ammonia makes OH- in water.

o What is a “strong base”?
o Strong base examples:
o Weak base examples:
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ACID- BASE REACTION: BRONSTED — LOWRY DEFINITION

o Draw the Bohr models. Show how the proton transfers.
Show how the hydronium ion appears.

QQQ‘U

H20 + 3 —> OH- + NH4

H* donor H* acceptor
(acid) (base)

© 2000 Pearson Boucaton, inc

N v

Ho-P-0" + O T HO—P-O" + S
OH 0"

b H _Na"

H-N 4 NeH == H-ND + HeH
H H

E - L e

H-H + H -— H + H-H

d. — -
HNOg + NH3 ——— N03 + +NH,.;
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15.3 NEUTRALIZATION REACTION

o ldea

AcID- BASE REACTION (NEUTRALIZATION)

o Metal from base switches with hydrogen from acid

TABLE 20.1 Acid-Base Reactions and the Salts Formed

Acid

HCN
Hydrogen
cyanide
HNO,
Mitric
acid
2HCI

Hydrogen
chloride

HF

Hydrogen
fluoride

%8 P B, £

Base

NaCH
Sodium
hydroxide
KOH
Potassium
hydroxide
Ca(OH),
Calcium
hydroxide
NaCH

Sodium
hydroxide

Salt

MNaCN
Sodium
cyanide

KNO,

Potassium
nitrate
CaCl,

Calcium
chloride
NaF

Sodium
fluoride

Water

H,0

H,0

2H,0

Poison

Saltpeter

De-ice

Toothpaste
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ACID- BASE REACTION: BRONSTED — LOWRY DEFINITION

o Pg. 410
o Hydrogen chloride + sodium hydroxide = table salt + water

o Hydrogen chloride + potassium hydroxide =

potassium chloride + water

o Sodium (Na) and potassium (K) are needed for d_ﬁ'rméignals to flow
along nervous system

MEDICINE: WATER-SOLUBLE SALT CAN BE ABSORBED

H—CI cr H
Hydrogen H—N _~CHs H-F L/CH:ﬂ

chloride \ \
(acid) H o -CHs H . ~CH

\ \ AN %
C C
et O
OH OH
Pseudoephedrine Pseudoephedrine hydrochloride
(base) (salt)

© 2010 Paarson Educason. inc
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NEUTRALIZATION

o Is it a chemical or physical change?

15.3 NEUTRALIZATION REACTION (PG. 6)
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STRENGTH OF ACID AND BASE

o Strong acid:
* almost all donates H*
* and forms H;0" (hydronium ion)

o Strong base:

takes
» almost all dewates H* or splits into metal + OH"

» and forms OH™ (hydroxide ion)

o Corrosive:

» Strong acid in medium concentration

o (not very corrosive if low concentration)

* Weak acid in high concentration

STRENGTH OF ACID AND BASE

o In these aqueous solutions, which is the stronger base?

Aqueous solution of NH; Aqueous solution of NaOH

© 2000 Pearson E

" ammonia sodium hydroxide
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15.3 PH

o Both ways reaction

@ O“'

Acid or base?

H20 + Hzo '(— + H30+
Water Water Hydroxide Hydronium
_ . ion ion
o Do water molecules react with one another?
o Is water neutral? Why?
[H30*] pH
15.3 pPH 101 -1[M Concentrated
’ HCI
. . 0
o Acidic solution 107 0 g Battery acid
101 1
© pH<7 Lemon juice
-2
2|10 2 Vinegar
5 [10-3 3 [ Soft drink
i P < Beer
O Basic solution ot o BTomato
Coffee
‘ FJH >7 10-5 5@ Urine
pH Rainwater
In a neutral solution 44 10-¢ & [ Milk
basic Saliva
[H;0*]1=[OH] neutral 74| H,0* OH- | Neutral 10~ 7 B Pure water
acidic i Blood
0 108 8 [ Seawater
In an acidic solution 1'):' 10-? 9 M Baking soda
basic OH- _ Soa
[H;0*] > (o] neutral 7 H.O* o|10 1910 : )
acidic 0 § 10-11 11 Ammonia
H -12
In a basic solution 14 10712 12 8 Hair remover
basic Hy0* 10-13 13
H,011 < [OH] neutral 7 Oven cleaner
acidic 0 H- 10-14 14
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[Hy0*] pH
15.3 PH 1017 —1|H Concentrated
' HCI
. , . 0
O pH is used to describe acidity 10° 0 [§ Battery acid
107 1
* pH =-log[H;07] Lemon juice
: -2
o (molarity) % 10 2 Vinegar
‘S |10-3 Soft drink
2|10 3 W Beer
104 4 M Tomato
g
-5 rine
10 & Rainwater
10-6 6 B Milk
Saliva
Neutral 10~7 7 B Pure water
Blood
10-8 8 M Seawater
10-? 9 M Baking soda
o|10710 10 Soap
% 10-11 11 Ammonia
m
10-12 12 8 Hair remover
-13
10 13 Oven cleaner
10-14 14

& 2013 Pearson Educaton.

On the back (blank) side of P. 7, please answer a few questions:

DEMO: MAKING SALT

o HCl + NaOH =2 NaCl + H,0

'y, y -5 1 T -
o http://www.youtube.com/watch v=erWTsWut/Vc

« No glove and high concentration is dangerous!!
e http://www.youtube.com/watch?v=liusmcAA8pU Great explanation
e http://www.youtube.com/watch?v=erWTsWut7Vc

First, titration of NaOH and HCI with phenolphthalein

http://www.youtube.com/watch?v=8UiuE7Xx5I8
#1 Making Salt:

a) Equation:

b) Type of reaction:

c) What is the phenolphthalein for?

d) See the second video. Is making salt an exo or endothermic reaction

How can you tell?




ch15_acidBase_7science_2013.notebook

#2 Sulfuric Acid video:

a) Why should you add acid to water? Include a
description of the first demo and "hydrogen
bonds".

b) Another name for sulfuric acid is
chemical formula:

Sketch here:

c) What does sulfuric acid do to sugar?

d) Why is sulfuric acid dangerous to organisms?
e) What is a fume hood?

f) Why is sulfuric acid made in millions of tons per

year?

Sulfuric Acid and Sugar

Fast

http://www.youtube.com/watch?=_ gGOUAX3V7c&feature=player embedded
Periodic table of videos

http://www.youtube.com/watch?v=100Bk580mPY & feature=player embedded

15.3 PH

© pH and the Environment

» Hydrangeas
o Pink (high pH) blue (low pH)

Figure 4 To grow blue flowers,
plant hydrangeas in soil that has
a low pH. To grow pink flowers,
use soil that has a high pH.



http://www.youtube.com/watch?v=100bk580mpy&feature=player_embedded
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15.4 OrRGANIC COMPOUNDS

© Organic compound = covalent compounds with carbon-based
molecules

o Why is carbon so diverse?

15.4 CARBON BACKBONES

Three Models of Carbon Backbones

Straight chain Branched chain Ring
& i
H-C-H H-C-H H‘C’H
- - L
e H-C-H H H-COC-H
H'Z'H H-C—C-H H-C  C-H
SR H-C-H H H
H"E"H H-C-H
H- ; -H H
H
A All carbon atoms 4. The chain of carbon atoms 4. The chain of carbon
are connected in a branches into different directions atoms forms a ring.
straight line. when a carbon atom is bonded to

more than one other carbon atom.
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HYDROCARBONS = ORGANIC COMPOUNDS WITH ONLY C AND H

H
© Saturated hydrocarbon: each C has 4 single bonds & _.c._H
© Unsaturated hydrocarbon: double or triple bond H*é*c'&“n
H

o Aromatic hvdrocarbon: based on benzene id Sveabediig
material for manufacturing many

@TXP Three Types of Hydrocarbons produts, including medicines.
Alkane Alkene \ Alkyne
=3 2 H-C=C-H
-
u Ho . H _

fHE H TH ;
e

HHH

i
Ethyne is better known

The propane in this Fruits make ethene, as acetylene. It is burned
camping stove is a satu- which is a compound in this miner's lamp and
rated hydrocarbon. that helps ripen the fruit. in welding torches.

#3 Please write down the 4 main biochemicals
15.4 BIOCHEMICALS

o Carbohydrates: food (sugars)
o Lipids: fats, oils, waxes (stores energy)
o Proteins: most cell molecules are proteins

o Nucleic Acids: (genes) instructions to build proteins
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H—E:O H
o]
H—C—OH
H\N—(l:—c// B
HO—C—H W ':|:H NoH i
H—C—OH | 2 O=P—0-CH
H—C—OH /CH\ H
CH CH —
H—C—OH 3 3 Phosphate OH H Nﬁ( H
H (c) Leucine N“~I—I
Amino acid Sugar H
(a) Glucose carbohydrate Guanine (G)

0 (d) Guanine

Nitrogenous base

(b) Palmitic acid

Lipid. Notice like soap .

£ 2010 Paancn Faxcsion e

15.4 BIOCHEMICALS ’

o Carbohydrates . ‘

* Sugars (food for energy) .
+ glucose, m

* Cellulose (plant cell

Cellulose Glycogen
walls). Glycogen P) % pranched
& Straight 9 chain
(energy to muscle cells) £ chain % 9
A .
b'e 1y
¢ . Qi;
Glucose
CH,OH
|
= ]
N/ \{"
1% OH H :(
G‘l\\ i/ H
%
H OH
Figure 4 Glucose molecules, represented
by hexagons, can bond to form complex

carbohydrates, such as cellulose and glycogen.
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15.4 BIOCHEMICALS

o Lipids

* Fats, oils, waxes (stores energy efficiently)

* Cell membrane

Outside of cell e |

Cell membrane

15.4 BIOCHEMICALS

© Proteins
+ Folded strings of amino acids
« Amino acid =H,0, N, §
« “gates” to cell membrane
« Enzymes (catalysts), hormones, hemoglobin, hair structure
« Only 20 amino acids arefound in living things. (we can’t make 8. eat)
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15.4 BIOCHEMICALS

Nucleic Acids: (genes) instructions to build proteins
DNA (deoxyribonucleic acid)
RNA (ribonucleic acid)
Nucleotides: molecules of C, H, O, N, P

._-..‘Thvmlnem ”! ine E-ﬂ] .5

S

C)rtoslng (c: o= “‘g
£

Guanine (G)
e = -é"‘a;..a Y]

ﬁ—r—d’

W{T ﬁ}*‘-—@
Phosph:— & '{-E'( ‘L.@

\ D@o:yrnbcu sugar "N'OQM bcﬂd

@ (6)

#4 Electrochemistry. Please write this down:
Another kind of reaction:

» oxidation-reduction

« One compound gives an electron away to another.

1) Chemical reaction --> electrical energy
Battery
Electrolyte

2) Electrical energy --> chemical reaction
Electrolysis, electroplating
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1) Chemical reaction --> electrical energy
Battery
Electrolyte

#5 Why can electrolytes conduct current?

o electrolyte

(a)

© 2010 Pearson Educaton. e

Lemon Battery: Redox
http://www.youtube.com/watch?v=D23JH30ZMKO0

. O

2) Electrical energy --> chemical reaction
Electrolysis, electroplating

Water Electrolysis:

http://www.youtube.com/watch?v=HQ9Fhd7P HA

#6 Electrolysis

a) What do you think the battery is for?

b) Which side is H,? Which side is O,? How can you tell?

c) Do not try this at home. Why do you think it is a bad idea to use
salt water in electrolysis? (Hint: you will see a green gas emitted)


http://www.youtube.com/watch?v=d23jh30zmk0
http://www.youtube.com/watch?v=hq9fhd7p_ha
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Did you know? Aluminum used to be more precious than gold!

Napolean served special guests with aluminum dinnerware instead of
golden plates!

Electrolysis is used to purify aluminum from ore with small cost.

Year Cost/pound (0.5 kg)

1855 $100,000/1b.
After electrolysis

1885 100

1890 2

1895 0.5

1970 03

1980 0.8

1990 0.74
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