[image: image1.jpg]Lpé

Enthalpie H

Chewn. vreakee casto problhaj’ za. Lkonstantnibhe PHoke
(ﬁ-ihm.rfc’w'eée’ho - 2 UVaa‘icjmo "ed? iaabam‘&l;’ o)

AVTD: ol= d@+ dW /adu'/=-¢uat v (‘f-PPco(n.‘)
A= AQ - podV [Cpl » sl => Viopalr
AU = dQ-(pd V+Vap) Lg]
7 ———————

a(pv)

AU = dG - & (/VV) (pl  AQ-. Lepls S’;Stﬂ‘mw dodane’

d(/yV)...prdeo :ys'z'o'mcm whonan
p¥ izobarickem ok

a® = du+ alpV] Lpl
%7111' A E/.] oanacime dH « |AdH= AU + o (g V')
: H= bL-f’,V

Teplo dodone .v,:tc‘m«. pii laokarickém olg) naaygveime enthal
pie B Je s TD f«.nﬁdc.

AH <« ... soustova ﬁqo/o wvelriu je (exotermnd o&5)

AH >4 == w~  pAyima’  (endoe bermn' o4y )

Tepdmx.’ &yaa.cfﬁa,. Cr (ﬂy)
=Llep/a patﬂabnef L ohvd ¢ (dé/;} e 1°Z.

; 2 = ;
o) #a Lgpl: Cp= (ﬁ)ﬁ,(::‘ )" nelool” @ Lg.1 je H

=Pzl

Msldrn! tepelnol kapacita C, ()
= lepelnd. kapacita vatagend wnee Amel bk

s B s C, I,
cm P .4 = ( 9; ’\, eVm = .y = ( T )v
. U H v
Ob dlolone : uh= - Hn; — V.= ot h

?!at,’: C)P”'_ C"“"l = R _%E- s % ?01%0‘1"\!0\ l&ohg-t. (o‘d'\a\,.'t.rd;}ir

v



[image: image2.jpg]TERMOCHEMICKE 2AkoNy

4 termochemieky 3dkon (laveisier, Laplace 43£0)

Q it -
vich. €. e__—A’ Jorock. Rea keni? tepla prime’ o 3pct-
@ né veakece  jsow GF he 2nameén-
Q= ~ @, ko <stejnd.

2 tcrmoe,hcmic,g waa‘.kon (Hess 4840)

Q.
y,’oh.l, m! porodk. &/kayy' tfa/oa(n}’ efeht  htrn. re-
M ‘ akee j‘ !Z‘g/'n;,’ pro eré/uy g
: %. oA V”Gha'ﬂ‘cé l&tets k,or-v—

dubktcm. Q20,202 @,>-..

Apllace Termochemi cky'ch aahons ha 7’/05‘3-5 reakihihe

tepla reakee:
a) %e slylovacich fqoa £ (enthalpors

/ La'tek aH ’?Iu c

AH;IK(:‘.. ‘ntb‘/ﬁlb oa(ppwl‘oﬁ‘/?l‘/' vanite A snsla /a’?.‘&;,
2 prokis  ze. | landlarolni'ch postms hebk
= 25°e, 404. 328 &LPa . 7’,.,,4} ey’ 4“;1“,,-%2’
AH..
weh- €. ——g preet- - : ;
. g = : M=-sH  +aH
BR .. 2 M $1a2 (rone) St (oroch. )
o P"'k} et lpaat.) .

by 7 :pa./n'g’ah tepel lentholpit) latet 4 H ;’,_a.c
AHL,. - enthalpie odpovidasis’ dokonclme gpeilend Amolu ldbky v &
tém O, (vanikd: €O, H.0, 0., No, Fog .. )

A
0

Vych' €. ———— prod. 0 =
aH° W 4 H"HA spallvgon )— 4 H.rm (prest. )
0L Spo.h'n:;, AH‘I’Q (pradh )

¥ ‘//02 §A//,:




[image: image3.jpg]Ts

4K je velazena na clan dardni poolm/né} . Hods . 4 M.
platnow pro jinow teplotw lze spocict peomeocs’
Kirchheffovy rovaree : 944,

(—Tg—_,—:"v“dcpm ---dc'/&ﬂna’o.‘/n/ LT

94H, = 4‘_‘6’% °T / I ‘
AHr"'AHPot 2 fa(.’,m dq l‘nftgm‘lm‘ trar
Ta

maldrnidn
4 C’,,M e ro3dilNtepe (n;’;é. éo,pa &f Jorweli ht® o, Vycho alch, bk
Tep. éapaaf L‘? advrsd!  na, ?fep/a {es,

Reakice: oA + BB — yC+/°D X [ o, T slechiomebricke’ ’
: I:ocf(‘a‘cuﬁ(?_
» ABC.D.. Tymboly  ldhek l
Pak: 4G, = y-G, (C)42C, (D)-aC, (A)-pC, (B)
bap. Il Jpr. ¥
Bo: Pro reakes MM, 22N, fo piv 278K aMHua-91 664J mod!
Vypoctode | jakol jo aH, pr' 433K , JEli ve sleolovargim
roagaha iaplat moldrn  beps lnal kapacda
G, (Ma)= 2327+ 522.40°T = 00042 .45 T* ( JK™ ppre™)
€y, (Hy) 229,04 =033646%T 4 2,04 A6 T* (VK Aot 1)
Cp,, (MM3) 225 P2+ B2,55°48°T = 3,04 48T (VK “Smwt ™)
' a3z
Resen's aM. (433)-0M. (233)= ([2.6, (o, )- € (M)=3G (H,)]dATA
433 333

= 2 (26,034 34,55 45°T~ 3,04 45°T* ) T -
233
43 - R i i
& (2%,22+5,2240 T- o052 0 T )otT -
B, } 223
2 443 . 4 7
-3 f (23;05- 0,235.45"7”1' %04.40 T JAT =
432

= 2.(4.5';;0,44- 8254 ,85°) (43933‘ 45~ 3655,40)~ 3. (13 713,50+ 3840,40) 2
B2 JK st Al (433) s = 8221+ (- 91€¢0 ) 289 8020 J’W(.‘*

———— %



[image: image4.jpg]3 P VgPac'"%g;‘{&J f*&/;;;’ 2alonrvens reakece (aa standlarstnich
footbind nk): (eaoH}& (£)+ 2 CH 0N (L)-5(€00CH;)(£)12H,0 (£)

<
/‘V;}u“w qu,a“/"/'fa fm/n,’&'A ﬁay&&:
/ TR e ) -
tap- T/t labtn M pey (KImet/
CH; 0H (£) - #2¢ 10
(cooeny), () - 4€38,91
tecon), (o) BRI
e R ~ 326 40 ). (- 46 3%, 94)
aH, AHM(,MM‘MMM,_ (~251,63) 42( — 326 40 ). [ 46 3%,

S & <28 45 5] k™

Druha’ véta f.e"'*"odg hamiekaf

Clausiug : a) Teplo nemizs prechazet eamovolne = télesa chlacnejciho a1y

(4850) by Jen st tepla odebrandhe toplejsi’ [dani se ole preméncsd v pr
Zb,tek Je odevadn d’blﬂdﬁé‘jﬁl dan,.

Thomson : Nelze :g:iroJfé /oem'odf“, Pmcujl’a’ !trojl éfCr” 6; kowa

(1854) /ora.’c/' ha dkor fyl& odelo/rand b o Jedtneme  tepolspeisin

rezervodruw .
.

—

fa(r’?;;:'; 47/c/a.( : Va.a/é/ str. 292
Parnol‘a.‘y Leoresm Ze vizeh fe/oa/ﬂ}’h( !l‘rg/'d Jraca jicich  mmg a e
Avojiei’ teplot (- T, LR wejidnnesis Lo, ktery’ vyko

e / e
Zeje  vralpye’ . Vledm; !/r'q/'a /eraaa./‘/a/ vralna' pora,

—_—

e o Ave _/'/'c/’ .’.‘t,a/,;‘ ma /»// ;l‘.e/',”,‘ USwmor Zz
!fr‘a lem vykon 7 s E
Pl = % d _TEre T - Ty =
-"t"ojem prijate’ tepls T T > 1
: -

Wéinnegt ,
stre jerm ,r‘/'}'ate Lepwlo

llausiova, nerovnge? § ____1‘0[@ f,@/n,um Mal‘emal‘z'c/«a,' ’(0'1'
- -2 l/&h.’-(g_ T_D




[image: image5.jpg]


[image: image6.jpg]é’ ‘a_(G?..,, T#

720(}. = =/.

z maicmal‘-l"&; ’ /thov;’ /‘n?f,f;m’/ wplngch diferenccallad fo
roven  hnale. Je 'ﬁed} vyraa ARrc dpluyim ot

foren ecdlem  olavovs’ funkee zyaye entropre S

I

p—
Lze do kol zat , % .
Ag 2/@, irey

B
d§= & =.> As’.f ¢0p¢p
A el

Ehf"a/a/c izclovand loull‘ay:’_ /0"‘7' bt
vratny'ch ajich vidy roste.

rev

TD souslava ber yncycich adsabus  eamovelne’ EmePuje clo revms -
vahy. Pilom enlropre roste - A7 goustava revne vahy olesdhne,
fores tane K{A ] f*‘a/w’c ménid,

Nﬂ i
W)

Entropic .. mira hewspord danocs b’  systebme,

mire.  p ravakpodebnec bl danche wsporavlaing (?.t'lfc‘nn.‘, ;

Beltamann (1£9¢): :
Seile: L P - v Bollamannora Aens?.

Ma

P... '[C"rnodgnam/‘cka’ provoepodobrnos b - addlva!, Kolitia vty
Ny apuioky 2 hleoliska mikros kepoi chéhe & Sporid stning
éa'stic  lae vealizovat d(c\n)' staw :au;ta.v?_ :

ffo jen' ' A 2 w'&‘z £¢r‘mvdlh ami'eke’
Reveraibiluni dej. dld = ACu, taly (4. vTD)

.48 2
ds- 2l | gy pty
dlU=Tol§ -V

Deflinice cn‘tha!pie: AdH=d U rd(yV)= (Id gw*'%if* Vay.

>
i

AH=ToS+olyr | ottt o (V)




[image: image7.jpg]Lo spsb i T8

Haxwd/avy rovhice (Em'%mz{i helo odxoadit)

U
—_— = C QH
<97')y 5 (;.,T)f’ 5 w viz o¥ive
AU=ToAS-pokV = @) [V] =>olV =) poodV =0'=> A+ TAS =>(22) =T

£y L[] = AS 202 TdS 2.7 = du—‘-/,dl/'-v)(%s-)s: ~fo
AH=TAS+ Vot > a) Cp 3> tpp =8 Vidgo 507 <> dllf = TS ->( L 1
%) L8] > dSa4' 2> TS 07 = ali= Vay, =>/ ) =V

{z: Moka'zal : (?9;9:_ }r= _(%f:’_)/' (av (QT )V NVE

Zaveden! H(.lmbo“zovy Cncrgﬂo A
Uvaz jme atny  faotermicky Oe) Zajlma’ nds prace  pA bommto sy
20us Bovou, vyko nans!
ATD: U = a(c?m +aw’

QR rgs

\Ld.?:—_-r—"-‘-

AU = Tdg + dW
Al = ToS+ STy LT

T=28"
Lrd=> otT=
(TR
a(rs)

au = o (TS)+ dw LTI

W = %u—A(TS)ET]
Cenacme AW 3o LTI ja.ka AR => 7 e A(TS)
A = 3~ T
(}b’tdk Hblmholtaovg. ehergic Iqjt P rrathéim izotermi chern Hyit revesw P
Merow systdnm edevzola' do okel!. 2VTD: Pedte poi viral ndim Jore g plevs
deje  je bl nes prs dejich hev rat ) ‘el =>
=3| Moximaln! pmcz kleroy fjs"e‘m mlds ¥ factermickem oGV
odGVZdat Ao 0/(0/1 / J( revno, (‘bl"kw Heltnholtaav’ ¢h¢b‘94.(_ A

P vilee soustove ododana’

—y— Heob emgra” —(1— (20T p,eher ~ |2 Mo itcbbn — T L_;




[image: image8.jpg]Te
Zoavedeni gl'bb&'og_ energ &

Uvadiujme lretermicke ~ l2eloaricky’ oly. Zafima' nds resdilens pordds
ryhonans' soustave. na objemeoven (W, ; ouvisi' S¢ @machen obje
mn £y$ temu ) ha hcobjzmg vow (W% napr. jerace clektricka ).
&
AW = OOW*J. + ot W OLW*J --’»ﬂV
aw = ~pdV r ol \r*
o‘w. = ¢W~r /vdlf
(De/im‘a, A : dA = AW e /f’,o(y
AA+pdV = AW+ /,dl/ T
> »
o = W
AR+ pdV+ Vey, = aw® MLal ap =4 => Vetp, =&~
\——hl .

L

dlp)
AA+ Alpv) = 2w LT, 5]

{

Danaime olW? L1, 1 jako A€+ | A6 =g A +ol(pV)
G=A+p 4
Maximdln,' nesbjermovs’ ,bm’cal kieren f,ftd». mEie pr iaobtrig che ~ae-
ot ek évn Heyi  odevadat oo oko/;'l Jerevra db,tk«. beb.rm:? ener-
Hie G.

@:A+IVV=Q-T§+¢,V=H-T\9 dG:dH—a&(T‘S’) ?
®

1 b e
- = v
A= U-TS Hzl+gp o = |
thn;,’ dy: AA: At - AITS)= dq?m»eaw'—a(rf) | NE
dQ l ‘“/'
dg=\~.‘: == V
= aAW = ;,04
A= THE - pav ToS -SaT P po e

AA = pdV-SAT| | 722652

ACES dﬁf-d(,,Vj;}_ﬁy\;‘de_fo Vé‘vﬁ /40&1‘9”/.
A AipV) Cad

dg3"§d7.+ V%

- J



[image: image9.jpg]Tdo
dA='.{/T‘¢-A’V=>a,)EVJ=>ﬁd[/=/ => (—g—fri)y:-j’
L) LTI DeAT =57 => (25 )1_- - NE
AG = -J’dT+V#»a-/r¢,1->V:9»-/=>( =-5’

BN e ’Jﬁ
4r) [/9/7‘)
Plat/!- | 4A £0 gon. ACZY coun

HC’M holfzom (G:bb.ﬂvva)energzc laolomnc TD .rou.{faw; fawmeo ~
volne klesa' tak dlowhe, ad soustova desdhne revapvg l:}
V vovnovdae ce Hdmha/taava ( Cibbsova ) ene rgic PRAP A

Zdvislos? entropic na slavovich prame/mgck
4 Vratué dije
0) Ziméva entropre s fcp/a'low "’. z‘,I)

x) gl & o
* ?0"=/ef7%/= e;dr v G5 | LT

T

To
pokud € */(T) f PAT=C f dT"C;[a&vTJTi
T, 5

T 1

=@P(I~E“A7;)= ep/"v 7.;.\1

A4, AR T .
ﬂ/ EVJ g:__&': » = T.
ST >S’,;§,=f§_z.¢7‘{=c,,4,,.r:
3
i Pobuck C, 4 £(T)

Ay Zrména entropic ¢ ﬂﬁL'cmom 6”?/’ T = koust.)
AR = A+ pdV = C, dT + pdV plm= RT \/‘\LNY

alu K RT
NE C 22_—- o et f,: V
ETJ=>dT—,0’=> A¢ = BX-av _d4, RT ., 4 R
dwr T ‘:‘dV' 3 V"dy

fRdV Rthz_

Vin 4
hu



[image: image10.jpg]T

'fE d! Zménag teploty a sbjesna  soulansne’

Vin
l ymz—gma=cmvbv—%f R 4L Vm: jNE

Fazov] pruchod
“ i & Hing - mollrns’ Lgplo prfeluce’ Lo ove’ porumeny

2! /I

2) Nevratnd dé"/fN ko"“"?,
Sta, Ag = Ag TAS"
irey rev 4 v 2,
A8 Ag""& @ecng"- 48 == 4 g,.,,_
‘ O i"‘V = irey o o
poaateé’»/\
stav ¢ @)

revA 2n 'I

Tret! vita fermadghqrm‘okq.’ dealn,’ é’?“”&/
&= ; —
Planck Ehtro,bi& kasde' /(on pop e e erold jfa‘ac se s é/e:qj/c/ f;‘/&' ’
fow bliE) wale. g O g
T

/(omc"ny’m poctem, operac, nelze ochledié léleco na abss-
L Jutn) nule.

".' Ehiro/ofc Je jed:’na.' slavovs! fu,,éul Jejid alosoluta) hednsts,
je meing yjistit . (a to e 2mevit, ale jon  cpocitat ).

Ta AH T, m T ’
o [Cmpts) mi fc...,. (e) my Cmplg)
Sm-,- of-—r——-r AT+ T s AT+ T +_;~f = T
R - & ~ b B SRS ;V v— ]
" (2) (3) (4) (s)

(A)... Zahvigtd {uhe la'fk? 2 Dk m teplotu tdnt (T)
(2l Zmena. chupenster buhdho na Kapalne' pw teplobe: tobe’
(30 Zohea bl kopalnd ldtky 2 T, na T, (teplta e
(4) Zmena, skupenstv! kapalnths na plynns P beplede vam.
(). Zalrats’ plynnd [dthy 2 T, na avelencw deplobn. T

S 2




[image: image11.jpg]2AVisLOST ENTROPIE NA TEPLOTE

| 4) Vrat ne’ g/g“)(_;
o LN éeaxz’.:

ﬂng—q?p:i}0=f_‘_&/= C’PdT /f

2 : '7_2
$2- 5, = f:?;aéT (: e, b 5, fro e, =hans¥.)
T4 _

’<0nec‘n9’ stav

2 Nevratne dé}g_ ' o
4 Sre 2
Agirw:AgreM*A gmlz »
Ck’ ene’ pocateen,’ /S
S A 5 ¢tav rev4
!rw ) Fev.e

3) Zména eném,o/e, fer /a%ovem forechoclu (T'éw«s")
§2— 9 B A-::}-f S’ku/oen:.ée beple Aane’ Lazovd pyz,,,ey




[image: image12.jpg]——

o .. ené//;a//o/e, = teplo Aoclane’ s-?s'z‘e’ma, /=/0r“/'/‘a~le’
S’gs’te'mem ) pri 20 baricke'm dAp .

He Ut oV AH=dlU+ & (pV)

A . He/mho/?f&ova energie
Ubgllck Helm heollzovy gnergie p roven Ima xi'~
ma'tn/ prde; | lkiercw cysitdm mede pri’
f&o.’fér‘hu'@k&lnﬂ dé}c Odé'/:":daf do okol!.

A= - T8 - AU~ oL (TE)

G... Grbhbsova energie
U//ogfek Crbbsoyy energie Je roven maxmdain’
heobymove’ Jrder, kierow fg,Sfé’m milde Jors
isotermicko - r2cbarickém déy; odevidat de
okel) .

‘ He/mho/izoV4 ['G/'bk)!aya,) 5"/6&"91'6 2 plovane’ TD \‘
Souctavy SCameovolne klesa tak dlouhe aZ Sou -

stava “dosdhne rovnoydhy . V rovnoyalze ce
Helm holtzova (&kbcova) energe. nemen,’ .

—




