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Let’s explore the chemistry and
properties of water using resources
from the ChemEd DL and NSDL

 Molecules 360

 ACS Education Division
 Periodic Table Live!

* Multimedia problems

e J. Chemical Education
e CSERD

Middle School Portal

« Teachers Domain
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2 Poll Question:
o

How much of the earth’s water Is

suitable for drinking?

A. 0.1%

B. 1% R )
C. 10% =
D. 15%

v

NSDL resource: http://www.epa.gov/safewater/kids/water_trivia_facts.html
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H,O facts ;a
 Made of hydrogen and oxygen

* Exists in 3 phases of matter on earth.

o Approximately 70% of a human’s mass Is
water. -
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In which phase of matter does water exist most a

frequently on earth? Stamp your answer. oy
Gas Liquid
Plasma Solid
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a Molecules 360
I * Water e ‘

« Water has a large dipole moment.

— Partial positive charge on the hydrogen atoms
— Partial negative charge on the oxygen atom

* The interaction between dipole moments on
two different molecules is an important
contribution to the hydrogen bond

 Hydrogen bonding is at the heart of the way
that water behaves.

http://www.chemeddl.org/collections/molecules/index.php?molecule=66
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Water is adhesive, meaning... s

A. ltis attracted to itself.
It forms droplets on wax paper.

C. Itis attracted to other things, making it
easy for water to travel upwards in a
plant by adhering to cell walls.

D. Water bugs can walk on water.
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Water properties
e Cohesion and adhesion
e “Universal” solvent

e Solid less dense than
liguid near melting point

* High specific heat capacity, heats of melting
and vaporization, thermal conductivity, and
surface tension

e A valuable online resource from ACS:
Water activities for kids online
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Stamp where the charge Is patrtially /‘a
negative k

O
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Let's pause for
guestions from
the audience....
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Explore the Periodic Table Live! to learn 389
more about hydrogen and oxygen o

Periodic Table Live! Chaniser ) _ Slessary.
PTL, Juil Edition

Etwrtd

Dewnlasd
Baguinsd Penodic Table Live! allows yvou to explore a broad range of mformation about the
Companurll

elements, their reactions, thew propernes, their strucmres and their histories.
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http://chemeddl.org/collections/ptl/index.html
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Learn useful information about hydrogen
and oxygen by clicking on their symbols
In the table

A Patiodic Table Live! ) _Semero )
= -y Hydrogen
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Hydrogen, the hghtest efement. existy ay datomse molecubes. In the sobd mabe the ebement has a hexagonal closest packed stuchae
Bpdrogen was prepased many years before o was recogmmeed as a distmct substance by Cavendish m 1766, It weas grven 22 name by Lavouser m
1783
The name iz derived Gom the Greek words, ipdre and genes, mesning water Forming. the rymibol H it derived Bom the name
Hydrogen s the most ghandant clement 51 the mgveree
The elenyent has theee wotopes
B = bydrogen (H, proteam), 1.0078 ama
D'e degterum, D, 2 01471 ami

i T=tmiwan, T, 3.0160 amn (radoactes)
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Eydrogen u the most phundent of afl elements @ the unpverse. It har been ertmated that hydrogen maices up more than 5096 of o the atoms of
three -quarters of the mass of the universe. It & foond in the fun and moat stars, and plays an ingortant past in the proten-proton reaction and
carbon-narogen cycle, whach accounds for the ensrgy of the sun and san
Hydrogen 1 a mager consttuent of some planets, such as Jupder, the core of thes planet may consest of sobd bydrogen, at least m part, and bqud
bydrogen may be precent elsewhere on the planet
On parth, kpdrogen occirs choefly m combinabon with oxygen m waler, but & f aleo presest m organn: master, such as bang plants, petroleum, coal,
et Ibis the bghtest of all gases, and combanes with other elements, pometimes explosnely, to form compounds (reaction of byydrogen wrth canpen)
Hydrogen s prepased by the actien of seam on heated carbon,
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Chart and Sort
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Multimedia problems can help your
students learn about water properties.

Multigr 5™ %
,, General Chemistry
(a4 IEMS

Chooee 1 prtiee Multimedia Problems
=

Problems:

Directions David Whasnant

Cannon
T, CheomataDichiamas
B Digorde
8. Dinking Bied
10. Elechmstalic Attraciion
1" E|M_‘|JD|I s @1
12. Electmlysis #2
13, Elpctrolysis #3
14, Firewoiks
15, Flpating Squates
16. Halogens and Halides
17. Hexans &
18, Hexane @2
19, Metals #1
X0, Metals @2
21, Nirpgen Oxedes
22 NDand Qo 81
23, N and O #2
24, NO and O #3
25, Ouides
6. Paramagnitism
7. Phlogiston
28 Hleam
X, Sirong Acids
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What does the video tell you about the
density of liquid water compared to
solid water?

A. Ice IS more dense
than liquid water.

B. Ice is less dense
than liquid water

C. Ice and liquid water
have the same
density.
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Let's pause for
guestions from
the audience....
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DigiDemos

JCE DigiDemos: Tested Demonstrations

edied by

Ed Viez
Kutprown Lin ket sty
Kutrown, PA 19530

Stilling Waves with Ordered Molecular Monolayers

submitted by:  Ed Vitx

Depariment of Physical Sciences, Kutziown University, Kutziown, PA 19530, vitz@kutztown edu

checked by: James H. Maynard

Department of Chemistry, University of Wisconsin-Madizon, Modison, W1 53706

This is hardly 2 new demonstration. It was b done by
Loed Ravleigh around 1900 in 2 public lecrure at the Roval
[nstitution (/) in which he used an dectric fan (replacing the
(ERAD bedlows used in his rescarch) and a six foot tnrugh The
demonseration was bawd on Benjamin Franklins! olwervation in
1770 chat a reaspoon of vegeeable oil stilled waves on halfan xcre
.:-!"]'mm] wurface (2L Observation of the behavior of oil d.mplcn
] I]"II:' \urfur. UI'I WAlEr l.l.l-‘h;‘ ll.ﬁ. L t .HJI.'F!’I“I"IIJI'I k‘l’. anomang v
(divination by observation of the shapes taken by oil on water)
in the 18ch century BCE (31 It is probably time o bring chis
.'.h:mun.u'rlii U up-tn 'Ijﬂl.:.

Ihere have been several ateempts to develop a practical ap

plication for stilling waves in this mannee. Frankldin supervised
w D arwne v il erial prnsew wehwrher ie cowiled bee snawal pevaalon siodens

http://nsdl.org

pnmcu.h a new tr:u.'hmﬂa:'gp‘ allivs mose mphi.ttiuh;d cxperi

ments. The same investigation, with cesentially the same simple
apparatus, wis repeated by three Nobel laurcares (Rayleigh,
I.Jnsmuir. and H:wntg:n'. and one amateur wicntist ""-[';“"""
Pockeds (£), who may have made the most important experimen-
tal contribution (9) after Ben Franklin's original seport. Load
Rayleigh (10) used the data ro deduce the size of 2 molecule,
while Langmuir (11 ) relaged the effect to molecular propertics
Franklin did ncither, although he is sometimes credited with
these insighes when the "dimensions of 2 molecule” experiment
(12-15) is repeated in countless educational laboratorics.

Demonstration

ChemEd DL
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Vegetable oil spreads quickly over the ﬁ
water surface stilling the waves, mineral
oll does not.

The mineral oill doesn’t spread quickly because
Its molecules are (stamp your answer):

Entirely Entirely Too small
hydrophobic | hydrophilic
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Other NSDL pathways also have ﬁ
wonderful resources to teach your
students about water!
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Solubility from CSERD

An Introduction to Chemistry S|

mmmmm

Shockwave
Animations
The Atoms First
vergion chapler

nurmbers ané in
parendheses

4] Chapler 2 (3)
Structene of Matter
Elemerl Properties

o Chapler 3 (7)

Thie Structure of
Watir

m Chapler 4 (7)

Anamation of
Dussobving WaCl

Precipitalion
Reaction

4] Chapler 5 {8)

Aru] Anenabicn

_— —
Covalent Bonds
S = S
il lanic Bonds
e — — _—
Mitallic Bonds
L =
- - -
Hydrogen Bonds

o
DlpﬂI&-L' lipate Altrachansg
ALF

Ll:ll.-l uf!""i

|

ettt 2004 Mak Butop

http://preparatorychemistry.com/Bishop_Solubility frames.htm

I\

ChemEd DL




Which property of water is displayed In -
this video from the Middle School Portal?

A. Density of solid
water

“Universal” solvent
Cohesion

High specific heat
capacity

O 0O W

http://www.visionlearning.com/library/module_viewer.php?mid=57
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Teachers Domain video about
oceans and climate

teachers’domain
a_aom
Ocean Temperatures and Climate Patterns close window

http://www.teachersdomain.org/resources/ess05/sci/ess/watcyc/oceancur/index.html
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How much water must a dairy
cow drink to produce one gallon
of milk? Stamp your answer.

NSDL resource: http://www.epa.gov/safewater/kids/water _trivia_facts.html
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On average, which uses less ﬁ
water? Stamp your answer.

Hand washing dishes | Automatic dishwasher

http://www.epa.gov/safewater/kids/water _trivia_facts.html
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Let's pause for
guestions from
the audience....
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Current research into water
o Surprisingly, there is still much we do

not understand about water!

 Wall Street Journal, 3/10/06: “The
structure of water isn’t certain after all.”
2 or 3.5 hydrogen bonds per molecule?

 Phillip Ball, Nature (2008)

MATURE|Vol 45220 March 2008 WATER ESSAY

H

Water — an enduring mystery

Yet another theory of liquid water structure raises questions about interdisciplinarity, drug
design, astrobiology, molecular biology, geochemistry and more.

Philip Ball E _,I = E
call . J n | * X 2
y understands water. [t's &
harrassi nE, adm t t but the stuff % &
lh rds ¢ f 11 et is still - =
B Vorse, the more we look, the By ¥ i ; — = g
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A new experimental technique

e 2D-IR spectroscopy shows that in liquid
water hydrogen bonds make and break
in about 1.5 ps (1.5 x 10-12 s)

-0.3

2300 2400 2500 2600 2700 2400 2500 2600 2700 2400 2500 2600 2700
@, (em'!) @, (em!) @, (em™)

J. B. Asburv et al.. J. Chem. Phvs. 121, 12431 (2004)
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Another new technique

Vibrational sum-frequency spectroscopy
shows that most molecules at the liquid
surface make 2 hydrogen bonds, one
donor and one acceptor.

-]

-0 ¥
YIS IO 2 s
B. M. Auer and J. L. Skinner, J. Chem. Phys. 129, 214705 (2008) S
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An Important theoretical technique E

o Computer simulation. Solves Newton'’s
eguations of motion for several hundred
molecules.

 Videos of:
a) motion in a liquid
b) freezing of a liquid

i
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About how long does It take a molecule
to rotate substantially in liquid water?

A. 2 fs (2 x 10715 5)
B.2ps (2 x 1012 5s)
C.2ns(2x10°5s)
D. 2 us (2 x 106 s)
E.2ms (2 x 103 5s)

JLS acknowledges NSF grant CHE-0750307
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Chemical Education Digital i
Library (ChemEd DL)...

IS the place on the Web to
find chemistry resources.
It Is a collaboration of the
JCE, the ACS Education
Division and the

ChemCollective project. Chemd DL

k The ChemCollectwe




ChemEd DL “jg@

Everything we used today can be found in the
ChemEd DL, the JCE Dlib, or NSDL.
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THE NATIONAL SCIENCE DIGITAL LIBRARY

http://chemeddl.org

Dr. John Moore
jwmoore@chem.wisc.edu

Dr. Lynn Diener

Imdiener@wisc.edu THAN K

o

I
z Dr. James Skinner YOU -

skinner@chem.wisc.edu
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Resources from this seminar:
http://www.diigo.com/list/nsdiworkshops/web-seminar-chemistry-water

Search for “diigo nsdl workshops water”
\_ /

/I_earn about new tools and resources, discuss\
Issues related to science education, find out

about ways to enhance your teaching at:

Khttp://expertvoices.ns;dl.org/learninc\:]digitalK12

/
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EMLeOming Center

My Account Sutyects
Login

Welcome to Your Professional Development
The Leaming Center is NSTA's e-professional development E-mal
portal 1o help you address your classroom needs and busy Password
schedule. You ¢an galn access 1o more then 2,600 diferent .
resources that cater o your preference for learning. Over
700 hundred resources, such as journal articles, science s y 7
objects and web seminars are avallable A suite of DR /(TR o St S onina
practical lools such as My Library, My Tran and Herfrulmtl Dﬂllupmm! Plan + Lot pasrwosd? Ascover § her
and Portiolio tool help you organize, personalze, and document your growth over ime. « Regater now

Multimedia Overview

By Subject By Grade Level By State Standards
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0 Lty Science 0 MNsche School p Pt B Sisis

O Physical Science © High School 1o view the standarcs that

O Codegn algn 1o the rescurce you've Flash Player Required
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Freo Leaming Rosources

Dn-lt-‘rmm‘me @mmMsmamm

Leam at your own pace onling with these 1-2 Loarn online from cortfied instrucions with your

o B-10 hour ireractive actviies coloagues. 1-2 howr seminars, wook and

month long courses are avalable. Earm stale

SEE A AN
0 SEE ALL Di¥ LE RESOURCES and univorsity crodt

0 SEE ALL OMLINE EVENTS

= :
'r: Books & Articles f‘ In Person Experiences

O Books Attard an NSTA workshop in person to lbarm
D Bock Chaplers mmwqummmmm Earn

http://learningcenter.nsta.org
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