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Chem 106: Class/ Lab
Week 13

Pick a vial
Using the vial number, sign-in on the Lab roster

TODAY:
1) Fluid Exchange
2) Acid-Base Equilibrium Experiment

3) Global Warming Capstone Writing Assignment
(INTRODUCTION)

Turn in Completed Global Warming Scantron

Chem 106: Class/ Lab
Week 12

Follow Instructions

http://chemconnections.org/general/chem120/
fluid-ex.106.html

Acid-Base Indicators

pH range for color change
0 2 4 6 8 10 12 14

Methyl violet | Yellow il Violet

Thymol blue Red [l Yellow  Yellow JllBlue
Methy! orange Red [l Yellow

Methyl red Red [l Yellow
Bromthymol blue Yellow il Blue
Phenolphthalein Colorless Wl Pink

Yellow I Red

Alizarin yellow R

What is equilibrium?
Water evaporates, and Water is an Acid & a Base

H20(|)+ energy S HZO(g)

H,0() + H;0() == H;0%(2g) + OH (2g)

Equilibrium & Currency Exchange Rates
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Water is neutral
It is an Acid and a Base
H,0() + H,0() H;0"(ag) + OH (2g)

What is equilibrium?
Reactants S Products

EXPERIVENT #1 EXPERIVENT #2

Amoum Amount Amourt Amount

TME  Resctam  Product TME  Resctat  Product
7 100 0 1 o 100
2 7 25 2 10 20
3 59 4 3 16 84
4 a8 a2 4 20 80
5 a 59 5 22 78
6 37 63 6 24 76
7 34 64 7 25 75
8 32 68 8 26 74
9 3 69 9 27 73
10 30 70 10 28 72
n 29 7 n 29 7
2 29 7 12 29 7
13 29 bl 13 29 7




4/16/17

Amount

Reactants

Products

Water is neutral
It is an Acid and a Base
H,0() + H,0() H;0"(ag) + OH (ag)

What is equilibrium?

Reactants S Products

Forward Rate

Equilibrium:
No change in
amounts.

Equal Rates

Rate

Reverse Rate

time time

(“Equilibrium Constant”) K = [Products ][Reactants]

EXPERIMENT #1

Water is neutral
It is an Acid and a Base
H,0() + H,0() <= H;0"(ag) + OH'(ag)
(“Equilibrium Constant”) K = [Products ][Reactants]

Reactants S Products

EXPERIMENT #2

Reactant FProduct ™ Reactant Product
oo Lo
§EK=rmuRe & E K=
% w K=24 ; s w K=24
8

Water is neutral
It is an Acid and a Base
H,0() + H,0() <= H;30"(ag) + OH (ag)

What is equilibrium?

s At

i
i W' #3 1.0 M i, solution
i ,9’,0‘:" K = [Products ][Reactants]

K=10+0=

1.0 M 0ac (vinegar) solution

*K,, =[H;0*J[OHT=[1 x 107M][1 x 107M]

Water is neutral
It is an Acid and a Base

H,0() + H,0() == H30"(ag) + OH (ag)
What is equilibrium?

’HZO +H,0 s H;0* + OH™
conj conj
acid1 base 2 acid2 basel

¥K, =1x 107 at 25°C

i
i oS K [Products J[Reactants]
i . =105
Y e )
Th [H,0%] pH [OH"] pOH
© . o .0 X 15.00 .0x10 K
Relations 3] 10x107'% 1400  1.0x10° 0.00
Among 2 10x103 1300  10x107"  1.00
[H3O%], |@ Basic tox1w02 1200 10x102 200
pH, z 1.0x10-11 11.00  1.0x103 3.0
[OH_] = 1.0 x10-10 1000  1.0x107 4.00
Y 1.0 x1079 900  1.0x10°% 500
and pOH 1.0x10°8 800  1.0x106  6.00
| INEUTRAL 1.0 x10-7 700  1.0x107 7.00 |
1.0x10°6 600  1.0x107 8.00
o 1.0x107% 500 1.0x10°9 900
g 1.0x1074 400  1.0x1070 10,00
1.0x103 300 1.0x107'"  11.00
: AciDic 1.0x10712 12,00

1.0 X102 2.00

pH
—— 1MNaOH (14.0) The pH Valu.e.s of Some
—— Lye (13.0) Familiar
12— Household ammonia (11.9) ACIUGOUS Solutions
S M Witk of magnesia (10.5) (TODAY’S LAB EXPERIMENT)
10

5
4

L

™ Detergent solution (~10)
9

1 Sea waler (7 0-8.3)

M 4)
Urine (4.8-7.5)
npolluled rain water (5.6)

T—Beer (4.0-4.5)

t Vinegar (2.4-3.4)
Lemon juice (2.2-2.4)

J— Stomach acid (1.0-3.0)

1MHCI (0.0)




Chem 106: Class
Week 12

Today’s experiment
Acids-Bases Experiment
(Course/ Lab Manual pp. 79-82)

Due & stamped Today

4/16/17

H,CO;(aq) / HCO,(aq) / CO;%(aq)
Two VERY IMPORTANT Complex

Acid-Base: Bicarbonate Buffer Systems

CO,(g) + H,0 (I) 5 HCO;'(aq) + H'(aq) SCO;?(aq) + H'(aq)

1. Blood: a human’s blood serum volume is relatively small,

4-6 Liters with a narrow pH range, pH = 7.35 — 7.45; pH is

maintained through buffering (homeostasis)

Have you ever had respiratory alkalosis during an exam?

. Oceans: an extraordinarily large volume of a “salt water”
solution with a pH ~ 8.1; maintained through buffering

Med-Pres.htm

Human & Oceanic Bicarbonate Buffer Systems

Overview of Marine Carbon System

Christopher L. Sabine (NOAA/PMEL)
Acid-Base Disorders "

Energy (©™o0Global Warming

(CO,)
\ /Carbon)

Economy (coa)
Jobs

Earth's CO2 Home Pag

Aprii3, 2017

https://www.co2.earth/

EQUILIBRIUM
CO, & Oceanic Bicarbonate Buffering

CO,(g) + HyO () 5 HCO;™(aq) + H''(aq) SCO;?(aq) + H''(aq)

Oceans: pH ~ 8.1 and falling

http://www.tos.org/oceanography/issues/issue_archive/22_4.htm

|
Increasing CO, is decreasing ocean pH; long term effects?
http://sos.noaa.gov/datasets/Ocean/ocean_acidification.html

Global Warming, Your Carbon Footprint &
Your Future
SEE:
http://chemconnections.org/IFTVET-2016/IFVET-Global%20Warming.htm

JIFTVET 2016/
IFTVET
6" International Cooperation Summit Forum
October 21-24, 2016

BB A A &
it Fkrinof oo oo vt Tiig

Globalization / Global Warming

Or. Ron Rusay
DEE SR BIR
Diablo Valley College, California USA
REHAARBFR
mFEEE, XE
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Viewing/ Reading / Doing
Student Research & Writing Assignment Chem 106: Class
http://chemconnections.org/Global%20Warming/Global%20warming%20& Week 13

%20Carbon%20Footprint.pdf .
Turn in Today

1. Titration of Vinegar: Completed Course/ Lab Manual
pg. 86) Due Today

Global Warming, Your Carbon Footprint &
Your Future

i cc 2. Post Lab Questions: Aqueous Solutions (Complete

: @_) ( Course/ Lab Manual pg. 87) DUE Today

INTERGOVERNMENTAL PANEL on ClimaTe chanege wHo UNE 3. Ideal Gas Worksheet (Course/ Lab Manual pg. 60)
http://chemconnections.org/Global%20Warming/ DUE TOday

. , . . ) . Acids-Bases Experiment
Sign today’s Roster with designation (M1.... etc.) if you (Course/ Lab Manual pp. 79-82)

are forming an ARC Help Group Due & signed Today




