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Diiffusion is extremely imporant for living organisms. For example, mole-
cules produced i certain chemicnl renctions within cells diffuse 1o other areas
whers they take part in other reactions.

Cias diffusion is important toe Plants reguire carbon dioxide for phatosyn-
thesis. The COy diffuses inte leaves from the culside air through Ling openings
(stomata), As OOk, s utilized by the cells, its concentration drops below that in
the qir oulside, and more diffuses inward, Wiler vapor and oxygen produced by
the cells diffuse outwird into the air.

Animals also exchange oxygen and CO; with the environment. Oxvgen is
reguired for energy-producing repctions and must dilfess inte cells, OOy s
produced as an end product of many metabolic reactions and must diffuse out
al cells Bt dillusson 15 shivw' over In::rlgu;r chslnmees, s |:||1I:|.' The smallest OFEINEmS
in the animal world could survive without hoving developed complex respiratony
and circulatory systems In humans, oxygen is taken into the lungs where it
diffuses short distunees peross lung tssue and inte the bloasd, Then the blood
circulates it to cells throughowt the body. The blood also carries OO0, produced
by the cells back to the lungs, where it diffuses outward.

B Summary

Thee anoeic theory of matter postulaces that all matcer is mads
up of tiny entities called wioms, which are typically 107" m in
dinmeter,

At ardd modecular masses are spocificd on g soale
where ordinary carhon |":'|.":I is arhilrarily given the valoe
12.00KKN G {ALomiic mdss wnals ).

The distinction between wolids, liguids, and gases can e
attribuped o the sirength of the atractive forces betwesn th
aloames o malecules and b their average speed.

Temperature is o measure of how hat or cold some-
thing is. Thenmometers are used Lo measure Gemperalung on
ihe Celshes (), Fabrenhelt (°F), and Kelvim (K] scales Tao
stamdard points on cach scale are the freezing pointl of waler
10, 32°F 275,15 K ) nnd the boiling point of water (100°C,
2F 37515 k) A one-Kelvan changs m lemperatone eqguals a
change of one Celsus degree or ¥ Fuhrenheit degrees Kelvins
are related o "C by

NK) = T{"C} + 27515

The change in bength, AL, of & solid, when s tenpora-
imre chamges by an amount AT, is direcily proportional (o ihe
temyparatare change and o s ongmal leagth L. Than s,

al, = aly&T, 13- Ma)

where o 16 the coeffacient of Unear expansion.

The change in volume of most solids, lquids, and gases is
prasportional 1o the lemperafure change and o the original
wolume W

AV = gV, At 13-

Thee corfficien of vodume expensn, B, s approsimately equal
lov 3w Tor wniform solids

Waater m unusual because. unlike maost materials whoss
vidume imdreases wilh temperaiure, ils volume actually decressies
s fhe b=l T A increnses in fhes ramge oo 00 1o 470

The ideal gos kv, or equalion of siate for an ideal gas.
relates the pressure P, volums V, amd temperature 17 (in
keldvims] o ar moles of gas by

MV = aRT, i35
where B = B304 I/maod- K for all gates. Beal gases obey the
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idenl gas law quite accurately if they are not at wo high &
pressure or neiar Lheir liguefaciion poimt.

Chne mele of a substance i defined as the mmber of
grams which & murmendlly egual o the awmic o7 maolecalis
mass.

Avopadro’s number. A, = 602 = 107, s the musmber
of aleems or miolecules in | mol of any pure swhslance.

The ideal gas kaw con be writen in woms of Che num by
of medecules N in the gas as

™= NET, (15=d)

where & = B/N, = 138 = 107 J/K is Bolzmann's constant
According 10 the Kinetic theory of gased. whach 15 based
an the idea that a gns is made up of molecules thai pre
moving rapidly and randomly, the average Kinclic energy of
malecules is propaertional we the Kelvin temperature T

KE = 4ot = 4T, (13-8)

where & is Holtzmonn's comsiant, AL any momend, thers exisis
a wikle distribution of molecular speeds within a gas.

[*The hehnwior of renl gnses at high pressune, and/or near
it liguelaction point, deviates from e ideal gas baw. dise o
maleculnr swe and the nitructive forces between molecules
Bulow the erilical temperaiure, a gas can change o o liguid if
sufficient pressure i applicds bug if the temperature is higher
iham the critical lemperature. no anwunt of pressone will
ciuse w liguad surlface (o form, The triple peind of o subsLanos
is that unigue femperniure and pressure al which all thres
phinses—solid, liguid, and gas—can coesist megquilibriam. |

[“Evaporation of a liquid is the result of the fasiest
moving mabocules escaping from the surface. Saturated vapos
pressare refers lo the pressure of the vapor above a liguid
when the two phases are in equilibrum. The vapor pressure
ol a substance ab ils boiling point is equal o almospheric
pressure. Relathve hombdity of pir a1 a given place is the ratio
ol the partal pressure of water vapor in the air Lo the sata-
rated wapor pressure af that lemperature; it is usually
expressed a5 & percantage. |

[*THifuslon is the process whereby molecules of a
subslance move [0l averdge) from ofne afea loo asolher
hecnuse of a difference in that substance’™ conceniration. |



