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Tennota YTBOpPEHHS

= 3aKoH [ecca A03BONSE 06UNCNTY TEMOBI €PEKTN NPOLIECIB, AN AKUX
BiICYTHI eKcrnepuMeHTasbHi AaHi. Lie CTOCYETbCs He TiflbKK XIMiYHUX
peakLin, ase 1 npouecis po34NHEHHS, BUNaplOBaHHA,
cy6nimauii, KpucTanisauii Ta iH. [pn TeEPMOXiMiYHUX po3paxyHKaX
0CO6MBO 3HaYyLLi ABa BMAM TEMNIOBUX €(MEKTIB: eHTasbnis
YTBOPEHHS Ta €HTaJibMisA 3ropssHHSA CNOJYK.

CraHgapTHa eHTaJ/lbllis] yTBOPEHHS CIOJIyK € TENNOBUM e(hEKTOM
peakLil yTBOpEHHS OAHOro Moss AaHol CroJlyKU i3 NMPOCTUX PpeyoBUH 3a
cTaHaapTHux ymoB: T=298 K, P=0,1013 MIla (1 atm).

= CraHgapTHa eHTa/IbIlisl yTBOPEHHS NpocTux pevyosuH (H,, O,, Ca,
C Ta iH.) AOPIBHIOE HYJIO.

= Haripuksiag, CTaHAapTHa eHTasbMis YTBOPEHHS AH; kapboHaTy KanbLito
— Lie TennoBui edekT peakLii

Ca(T) + C(rpadir) + 1,50,(r) = CaCO, (1), AH, = - 1206 k[x.

3a CTaHAQAPTHUMU EHTASbMIAMU YTBOPEHHS MOXHA 06YMCIINTY TEM/IOBI
edekTn baraTbox XiMiYHMX peakLi i3 BUKOPUCTAHHAM MpaBuia, SKe
BUMNJIMBAE i3 3aKOHY [ecca.



3akoH [ecca: BucHoBok 1

= 3aKkoH [ecca Oo3Bosisie BU3HaA4YNUTK TENSOBI eheKTM peakuin 6e3 X
eKcrnepumMeHTasnibHOro nposeaeHH4. Lle BaxknmBo Ang peakuin, Lo
He NMPOXOoAATb OQHO3HAYHO | A0 KIHUSA, a TakoX AOns peakuin 3a
BUCOKUX Temnepatyp | TUCKiB. B Taknx Bnnagkax KOPUCTYHOTbCSA
3akoHoM [ecca i noro BucHoskamu (B):

B1 : CtangapTHMM TennoBUMN eheKT XiMiYHOI peakLii AOPiBHIOE Pi3HULUI
anredGpaiyHux CyM cTaHOapTHUX TennoT (eHTanbnin) yTBOPEHHA KiHUueBuUX
pe4yoBUH (NPOAYKTIB) i CTaHAAPTHUX TENNOT YTBOPEHHA NOYaTKOBUX
(BUXigHNX) pe4yoBUH i3 ypaxyBaHHAM KoedilieHTIB, WO noaaHi

nepep No3Ha4YeHHAM PEeYOBUH Y PiBHAHHI peakuii

ne — TennoBmn edpekT peakuil, - cyma Tennort
YTBOPEHHSA NPOAYKTIB, - CyMa TensioT YTBOPEHHS peaKkTaHTIB,

- - CTEXIOMETPUYHI KOeIUIEHTN PIBHAHHA XIMIYHOI peakuil.



TennoTta 3ropaHHA. BUCHOBOK 2
3aKkoHy [ecca

TennoBi edpeKkTn XiIMIYHUX peakuin 3a y4acTio OpraHiYHUX Pe4YoBUH OOLINBHO

BU3HAYTU 3a BENMMYMHAMW TENSTOT (EHTAsIbHIN) 3rOPsIHHS.

EHTanbniero 3ropsHHA Ha3MBaloTb TEMI0BMN ePeKT peakuil OKUCHEHHS 1
MOJSISA JaHOI CNONYKN KNCHEM 3a CTaHOAPTHMX YMOB 3 YTBOPEHHAM BULLMX
OKCuAiB eneMeHTIB, WO BXOAATb 40 cKnagy uiel cnonyku. Hanpuknag,
cTaHgapTHa eHTanbnia 3ropsaHHa AH eTunoBoro cnvpTty — Le Tennosun
eeKkT peakuil

C,H.OH(p) + 30, = 2CO,(r) + 3H,0(p).

[poayktamu 3ropsaHHa € CO,, H,O(r) abo H,O(p), SO; Ta iH. EHTanbmil
3ropsiHHSA BULLIMX OKCUAIB Ta iHWMX NPOAYKTIB 3ropsiHHSA, @ TAKOX KUCHIO
GepyTb 3a Hyrb. 3a 4ONOMOrOK eHTasbMiN 3rOPAHHA MOXHa TaKOX
po3paxyBaTu TensioBi epekTn XiMiYHNX peakuin, BUKOPUCTOBYHOUYN Take
npasuno (B2):

B2 :TennoBun eeKT XiMiYHOI peakuil AOPIBHIOE Pi3HULI CYyM
€HTaNbNIN 3ropAHHA BUXIAHUX PEYOBUH | eHTanbNik 3ropAHHA
NPOAYKTIB peakuil 3 ypaxyBaHHAM KoediuieHTiB, WO noaaHi nepen
NO3HAYeHHAM PeYOBUH Y PIBHAHHI peakuil.



Tennosi epekTn peakLin B po34mHaXx

[Tpn TepMOXIMIYHUX PO3paxyHKaX
peakLin B po34mMHax HeobxigHo
BpaxoByBaTu TensioBumn edoekT (TE )
PO3YMHEHHA XIMIYHUX CMONYK Y
OaHOMY PO3YMHHKKY. TennoTa
PO34YMHEHHS 3areXxuTb Big
KOHUEHTpaLil CNonyku — TennoTa, Lo
NornmMHaeTbcs abo BNOIiNAeTbCs Npu
PO3YMHEHHI 1 MONA peyYoBUHN Y TaKin
KINbKOCTI pO34YnHHKKA, WO6 YyTBOPUBCS
PO34YMH MOSMAPHICTIO M Ha3NBAETbLCA
IHTerpanbHOK TENJIOTOH

po3unHeHHs (AH, — TE npu e :
PO34YMHEHHI 1 MONA B HECKIHYEHHIN 3anexHiCTb IHTerpanbHol

KinbkocTi po3umHHuka, AH, - TE npu TennoTn pO34YMHEHHS BIA

: KOHLEHTpaLil pOo34nHY
YTBOPEHHI HACUYEHOTO PO3UMHY ).



CraHpapTHi eHTanbNil YTBOPEHHA cnonyk npu 25°C

Cnonyka AH/kJ-mol-! | Cnonyka 1AHf/kJ-moI— Cnonyka 1AHf/kJ-moI—
AgClI(s) ~127.068 CaO(s) —635.09 KCI(s) —436.747
AgN,(s) +620.6 CaCO4(s) —1206.92 KBr(s) —393.798
Ag,0O(s) -31.0 CuO(s) -157.3 MgO(s) —-601.7
ALO,(s) ~-1675.7 Fe,04(s) —824.2 NH3(9) —46.11
Br,(/) 0.0 HBr(g) -36.4 NO(g) +90.25
Br,(g) +30.907 HCI(g) —92.307 NO,(g) +33.18
C(s), graphite | 0.0 HI(g) +26.48 N,O,(9) +9.16
C(s), diamond | +1.895 H,O(9g) —241.818 NF;(9) -124.7
CH,(g) —74.81 H,O(/) —285.8 NaBr(s) —361.062
CO(g) -110.525 H,O,(/) -187.78 NaCl(s) —411.153
CO,(9) —-393.509 H,S(g) —20.63 054(9) +142.7
C,H,(g) +226.73 HgO(s) ~-90.83 SO,(g) —296.83
C,H.(9) +52.26 () 0.0 SO;(9) —395.72
C,Hs(9) —84.68 1,(g) +62.438 ZnO(s) —348.28
CeHq()) +49.03

N




TennoeMHICTb: Knacudikauiqa

TennoeMHICTb — 0gHa 3 HaUBaXUBILLNX TEPMOANHAMIYHUX
XapaKkTePUCTUK, LLIO BUKOPUCTOBYETLCH MPU PO3paxyHKax TEMOTH NpOLECiB,
TENNIOBUX eEKTIB XiIMIYHUX peakuin, TennoBmux banaHciB MeTanyprimHux
NPOLECIB..

Tensi0eMHICMIO HA3MBaIOTh BENNYMHY, LLIO NOKa3ye, AKY KiNbKiCTb TENMNOTH
Tpeba HagaT oAMHMLI Macy pe4oBUHM, OO NiABULNTK Ti TeMnepaTypy Ha
OOWH KeNbBIH. TennoemMkicTb no3HavaeTbcs byksoto C.

TennoeMHICTb KrnacugikytoTb 3a TPobOMa o3Hakamu. B 3anexHocTi Bia
Macu pe4yoBuHU (MornbHa abo NMToma), B 3arieXXHOCTi Big npouecy
(isobapHa abo i3oxopHa) i B 3anexHoCTi Big Temnepartypu (icTMUHHa abo
cepenHs).

MonbHa (MonsipHa) TennoeMHicTb (C) nokasye KifibKiCTb TENNOTN,
HeoOXiaHOT AN HarpiBaHHA OAHOro MOJb PEYOBUHM Ha OAUH KEnbBiH,
PO3MIpHICTb - [x/(monb - K).

NMutoma TennoemHicTb (C, ;) NOKa3ye KifbKiCTb TENNOTK, WO NOTPibHa Ans
HarpiBaHHA OQHOrO KiforpamMa pevyoBUHU Ha OAWH KernbBiH, [x/(kr-K).

CniBBiAHOLLIEHHSA MK MOJTbHOHO | MMTOMOIO TEMNOEMHOCTAMU BU3HAYaETLCS
PIBHSIHHSIM

ne M — monbHa maca pevoBUHN, KI/MOJb.



TennoeMHICTb: BM/IMB XapaKTepPy npoLiecy

TennoeMHICTb He € (PYHKLIED CTaHy CMCTEMU, @ BU3Ha4aETbCA
XapakTepom npouecy. Y npsiMomMy 3B'A3Ky 3 XapakTepom
BPOOHMNYMX NpoLeciB HanbirnbLL KOPUCHOLO € i300apHa
TennoeMHicTb C, — TOOTO TENNOEMHICTb NMPU CTanoMy TUCKY.

[ns TeOpeTMYHMX PO3paxyHKiB KOPUCTYIOTbCS TAKOX i30XOPHOKO
TensnoemMHicTio (C,) — TOOTO TENSIOEMHICTIO MpW cTanomy ob'emi.

[Ons Bcix pedoBuH C, > Cy, ockinbku npu P = const 4acTuHa
TENMoTn BMTpaqaeTbCH Ha pobOTYy MPOTM CUI 30BHILLHBLOIO TUCKY.
OpgHak, ong TBepanx i pigknmx pedoBnH pobdboTa po3LWIMPEHHSA Mana |
HE Y NPaKTUYHMUX po3paxyHKax HEXTYOTb. Buxogaum 3 uboro, a
TaKOX BPaxoBYHUYN CEHC NMOHATb MOJIbHOI TENSIOEMHOCTI | 06'€EMHOI
pob0oTN, MOXXHA ofepXKaTu HACTYMHI CniBBIAHOLEHHA MiX i3006apHOI0
| IBOXOPHOI TEMNTOEMHOCTSAMM:

ans rasis (gpopmyna Matepa);

ans Teepaux i pigkux pevosuH C, ~ C \, (pieHsiHHA [ebas)



CniBBigHoweHHs Mix C, Ta C,

= 3B’A30K MiX i300apHOI0 Ta i30XOPHOL0
TENOEMHOCTSMN MOXXHA BCTAHOBUTHU
HaCTYNMHUM YNHOM:

. dH=dU+pdV
C,dT=C,dT+pdV,
P1V4=RT4, poVo=RT, p(Va-Vy) = R(To-T)
C,dT=C,dT+RdT.
C,dT=(C,+R)dT — Cp=Cv+R
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ICTUHHA TEennoOEMHICTb

CyTTeBWI BNMB Ha TENJNIOEMKICTb YMHUTL TemnepaTypa. B sanexHocTi Big
Temnepartypu, Ao KOl BiAHOCUTBLCA TEMNSOEMKICTb, PO3PI3HAOTE ICTUHHY |
CepenHIo TennoOEMHOCTI.

IcmurHa monsipHa mennoemMHicms (C) — Lie TENNOEMHICTb MPU NEBHIN
TemneparTypi, ika AOPIBHIOE BiAHOLWEHHIO HECKIHYEHHO Maroi KINlbKOCTi TennoTu
(6Q), AKy HeobXxigHO NiABECTM OQNHULI Mack PeYOBUHU, A0 HECKIHYEHHO Marnol
3MiHM Temnepatypu cuctemu (dT), Wwo BigdyBaeTLCA NPU LILOMY

Ockinbku npu ctanomy Tnucky Qp = AH, a npu ctanomy ob'emi Q,, =AU, 10

Ta

OTxe, iCTUHHa i306apHa TEMMOEMHICTb — Lie YaCTKOBa NMoxiaHa eHTanbnil 3a
TemnepaTtyporo Npu cTanomMy TUCKY; iCTUHHA i30XOpHa TEMNS0EMKICTb — Lie
4acTKoBa MNoxiAHa BHYTPILLHLOI eHepril 3a TemnepaTtypoto nNpu ctarioMy ob'emi.
BHYTpilLHA eHeprisa 3anexuTb nyile Bia TemMnepaTypu, TOMy YacTKOBi NOXiAHi B
PIBHAHHAX Cnig 3aMiHUTW Ha MOBHI
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