CHAPTER T

CHAPTER REVIEW

Summary

SECTION 11.1

Fssil fuels (enal, coode oil, and netural gas) arc today’s
mafar suarees uf encrgy, tnc they are nonrenswahls.

SEGTION 11.2

The law of conservalion of energy stabes thar energy i=
comverted [rom one form into anether but is not created
ur destroved. Meamrement of the energy changes ce-
sulting from the breaking and making nf chemilzal
Lands 15 called thermechernistry. Energy is defined s
the capaclty Lo de work and coc take many focms.
Chemicel ensrgy it @ form ol potentiol energy ihet iz
stored in the bonds of substanres.

SECTIOM:11.3

alkanes, or saturaced hydsocarbons, bave the genersl
formula C.Hy,oo. Alkanes with n = 2 10 4 yre com-
stitnents of natural gas. Condensed sornetural formulas
are simpler than Tewis structures in that e T—H bonds
are noit deawn. Tn stralght-chatn hydoecarboms, the C-C
npnds wlzo may nor be shown.

SECTION 11.4

The combusticn of hydroearbons produces Hal and
(0. and releascs ¢nerEy. This encrgy may be in the
farm of heat (@) or work (w1 oo bath. A resction or
process under study is called u svemem, Evervthing else
it calied its surroundings. The amounl of snergy TRt
gr lost by the svstem doring a chermical reaction or
physical change ni stale sqn als the amount of heat [osc
or gained by i sucroundings. The study of snergy dow
into and onc of a system @5 called thermuodynamice,
Changes thal releas: snsrgy ane synrhormic: those thet
ubsorh crergy Bre sodothermic. The wraester al energy
to A gyslem changes 103 inler nal coergy by an amouot
AF =g + w.

SECTICN 11.5

The fiow of heal during a chemical or physical changs
ar soustant pressure equals a chenge in enthalpy LA

Tiie T anrarsLbs and ke St
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Reversing a process changes the sign of its snthalpy
changs.

SECTION 116

The hear required 6 reize the temperaimr: of & suhstanee
is relared to the quantity of the substance. the molar hea
capacity of the substance, andc the diffzrence betwesn
the initial and the final temperatures ol the subsiance.
The seiid. liquid. and gaseous states ol a subslunce have

different mniar heat capacides. The heat requirad o
mell & quantity nf & solid substance can he calculated
from the guandty of the subslance areil Its molar beat af
fizion, Af.,. The heat raguired Lo convert a lquid ine
vapor can ke calculated from the guantity of the sub-
siance aod its molar heal of vaporizaton, Al

SECTION 11.7

The eperey Teguired to oragk a chermical bond 131 bond
cnergy. The enthalpy changs during a chemical reas-
lipr can be estimated from the diffevence in ATerage
hond energics of the products and reactants. The ea-
thalpy change of & combusiion reaclicn Iz called H= he
of combustion, &H, o

SECTICM LL.2

The enthalpy chenges of chemical reactions such as
combustion reeclions car be measured with @ homb
calnmimeser. in which heat produced by the roachicn
wrarms {13 surroandings, Knowing the heat capacity an
temperature <hange of the surrnundings enables o8
calrlate the erhalpr changs of the reaction.

SECTION 11.9

The standard enthalps of foemation of & COTLPOUTL. A%
is the enthalpy thange Lhat takes place when | U'-L‘:ﬂ"‘.}
the compoand s formead nnder stan durd o ZHiEEE
fromm iE clements in cheir standard stas. The 4 ”t.'tﬁ
moat stable form of & pare element 8 detimed as 2200 2

Fferenes n enthalpies of formatinn of products oS
~pyctants can he ussd o caleulats the enthalpy “HEE

ol & reaclion. 3




SECTION 11.0

The fuel value of & substance is (he eichalpy change
[ thal takes plece when 1 gram of the subslance urider-
E poes combustion,

Kev Terms

allceme (saturated 11}1|.r|'u;|,|1|_1|:||_1} I 316
1 hond enerzy (p. 5312]

¢ cabormetrv (p, 535)

U chemical energy I 513)

-~ emlothermic (p, 519

C energy (p, 513

b cothalpy (o 5273)

S exathermibe ip, 519}

| sl v o thermodviaimies {p. 515
el vahue ip. 540

Hese's law ip, 543}

¥ Skills'and Concepts

B TION 11.1
¢ niderstand chat the enargy requirements of the work

< Eonony are maostly being met by the combustion of firile
- aupplies of fasil fuels

i .'::u: Wi EATe ”Il_' LAY |'||-|::,;\_;\-|'\:5_-_||_-|_.'a:||'||| ulm.::;:r'

I E’-‘- the nares, faernclis, and steocteres of the O 0y
- lane hydroearaons,

Ble 10 an vert condensed structoral formel 1% inte Lewis

e compleie and balance e uations for bydrocarhon
Tt bon reachons,

b3 igentify ¢ thermady namic zvaten and i
NCings,

heai pacity ip. 5265

hyerocarbon (p. 515}

inernal encrgy (o 52400

L of comservation of enerzy (p, 5153
malar heat capacity p. 526)

molar heal of combustion (p. 534
mlar heat of fusion ip, 5263

melar heat of vaparization (p, 527

Coyefidur, Ravies

SECTION 11.11

According to Hess's law, the enthalpy change for an
overall process i the sum of the snthalpy chanpes for
The constituent steps in the process.

Pelential eneray ip, 514)

saturated hrdrocarbon (alkene; ip. 51/)
standard enthalpy of formation ip, 537)
standard state (p. 53 7)

stivtc funciben (p, 514)

© surroundings ip. 318}
sysem fp. 518)
tbermochemisire ip, 513
thermshomamnics (p. 318}

Be able w stite oz Erst law of crermadynamics.

Hrerstend e msaniog of erothermic gnd endfiempa

Understand the reletion ketvioon the pnepge chenge al'a
syster. the hesd dowr to o from e, and the work Gome by
[ ]

SECTION 11.5

Koow the menning of éeikai end the relstion Betwses the
chiange in enthaipe (AH &nd beat flosr a1 constant
pressure, ’

ZECTION 11.i

Lmlersmnd the enhaipe changes associerad wit) heiting o
conling, and with changes of s2are. and be gBls o lenalace
these changes bar m%en armountz of sobsisnes

SECTION 11.7

B gble to estimate the enths: IpF changes for belanced =nm
bustion reartions Lhears o combustoni of speciied reac-
Lands from bonid =nergics
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CHAPFTER 1L

SECTLOM 11.8

Ke able to calenlile entheley changes from dam oblained fom
a bomb-calorimater experlment.

SECTION 11.9

Urdersand chs coneept of standand heat of formation (AR, &
e aible e calonlate the endhalpy change ol a veaction fram the
heats o ormacion of che renctans aod producls,

itey Eguations and Relations

ZECTION 11-2
sdechemienl work (i equads foree () tirnes distanve

we=r%d i11.1]

The kinelic encrgy 18.E.) of an object with mass e maving at
velozlty uis

E.E. = Ymu? (11.2}

SECTION 11.4

Tre change in internal encrgy of & svatem (AR is the sum ol
the hiesat () fhow fnlo the sstem and the amount of work

dome on the syeetem:
AF =g+ W (11.31

When Ure volume af a sysen increases al conslant pressure
g & result of & chemleal repction, the change in internal
priergy of a gystem, Al ik

A = g — PAV 1.4

SECTIIN 1X.5

The enthalpy of a systern is defined as the sum of its ineeroal
energy Bnd is pressure dlmes its val ume:

H=E-—+E¥ (1l.5;
The shange in enthalpy ([AH] of o sysien oacergeiog
chamge in volomes at constanl presue 15
A ="AFE = AV i11.4a]

An enthalpy chanae at constanl pressure equals the Bow of
heal 10 the greiem:

(11.73

AH =g,

AT THADTE Bl g e A ‘i-1-'. I.';.jl-e'_-- R e ke ]

SECTION LZ.10

Re abile to caloalate the Eael value of 2 substamnce from s ez
of rombuation and molaz mass,
SECTION 11:11

B able to 1se Fless's Lave to manipulats renctions end cheir
assoviated enthalpy chanpes woblain AR for a parsoular
Teschion.

L TIOHE 11.6

F
The amomm: of heat added oo remieeed Trom a subsbanee gz i

memperamre chanzes by ATz
g = MipAT 115
where s the mumber of moles of substanee and cpis the
molar heat capacicy of e substance

The ameent of heat needed G melt (fose) i moles ol a salid

substance s
3= nAd, 1114

where Aty is the substance’s molar heat af faston.

The aroan: of heal nesdad to vaporie & moles ol a byaid

s bslanea s
§=rAH, LLIAE
-

whers AH,  lz the substance’s malar heat af vraporization.

v

The snihalge chanpe in a chemical reaction (Al cal b ‘3
esrmated from the diEzrence in the averape bond exaaises
of the proé ucs mious the wverage bond enesges of the
bioands i the renctant s,
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inzs by a spsoem

g = CAT s

whers (13 the heat capacity and AT is the increass 10 tk=
temperaturs of the sumroandings.




