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NHIET DPONG HOA HOC

Chi can biét trang thai dau va cuoi cta hé va diéu
kién bén ngoai c6 anh hwé'ng dén qua trinh.

» Tinh hiéu trng nhiét cua phan rng

> Duw doan chieu hwéng dién ra cua qua
trinh héa hoc

> Hiéu suat ciia phan rng

> Dieu kién can bang va cac yéu to bén
ngoai anh hwéng dén can bang.
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CAC KHAI NIEM CAN THIET

Hé héa hoc
Pha
Trang thai va qua trinh

. Cac ham nhiét dong
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HE HOA HOC

Moi truong
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Water vapor
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Hé doan nhiét - khéng trao doéi chat va nhiét.

- C6 thé trao doi cong

Hé dong thé - khéng c6 bé mat phan chia

|

Hé dong nhat- thanh phan tinh chat nhw nhau

Hé di thé - cé bé mat phan chia
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PHA

> La tap hop nhivng phan dong thé cta hé

> Giong nhau vé thanh phan héa hoc va tinh
chat hoally.

> Pwoc phan cach véi cac pha khac b&i bé mat
phan chia pha.

> Hé 1 pha: hé dong thé

> Hé nhiéu pha; hé di thé
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THONG SO TRANG THAI

Théong s6 dung d5 - la thong so ty 1é véi
lwong chat nhw : the tich, khoi lwong,
nang lwong... Co tinh chat cong.

Théng so cwong dé- khéng phu thuée
lworng chat nhw : nhiét do, ap suat....

Th s6 dung d¢/ th s6 dung dp = th s6 cwong do

ccccccccccccccccc
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TRANG THAI CUA HE

Vidu:1litdd HCI 0,1 M ; 25°C.
Cac thong so trang thai dworc lién
hé v&i nhau bang pt trang thai
Vi du : Khi ly twéng PV = nRT
—P =nRTV
Dung dich m=V.d

ccccccccccccccccc
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HAM TRANG THAI

» La ham cla cac thdng sob trang thai

 Ham trang thai phu thuéc vao trang thai
cua hé

« Céc théng so trang thai co thé 1a ham
trang thai nhwng cling c6 thé 1a bién so
trang thai

ooooooooooooooooo
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Trong qua trinh bién doi trang thai, bién
thién cua ham trang thai chi phu thudc
vao trang thai dau va cudi cht khéng phu

thudc vao dwong di.

Altitude

https://fb.com/tailieudientucntt

CuuDuongThanCong.com


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

>Mot bien thién hiru han tip
trang thai 1 (Z,) — trang thai 2 (Z,)
AZ=27,-Z,

»Trong mot chu trinh: AZ =0
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TRANG THAI CHUAN (9

Ap suat chuan 1 atm.

Nhiét dob tuy y, thwd'ng chon & 25°C

Chat ran, 1dng - & dang nguyén chat, bén &
latm nhiétdo T.

Khi — khi nguyén chat, bén nhat hodc thudng
gap, P, =latm

Dung dich C=1 mol/I
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NOI NANG (U)

U = Eﬁnh tién "'E uqy"'Edao d@ng"'EhﬁT,dﬁy + Enhc’in

\
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Khong xac dinh chinh xac n6éi nang U
*Theo nhiét dong hoc, trong qud trinh bién
doi trang thai chi can xac dinh AU

*NoiI nang phu thuc_)c'vao : ban chat, lwong
chat, nhiét do, ap suat, the tich...

*N&i nang cua khi ly twéng chi phu thuoc
vao nhiét do U = f(T)

‘Ndi ndng- ham trang thai, thong s6 dung dé.

ccccccccccccccccc
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QUA TRINH- la con dwérng ma hé chuyén tir
trang thai nay sang trang thai khac co sw
bien doi it nhat mot thong so trang thai

50 50g 50g
H,O (I H0 () o
100°C ks -
Edl ! Cooling r/l\l Heating
@ | ] 2> N 1 2 ) 3 @\ 2 3
@ @ /15.\ @ @ O
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Qua trinh dang tich AV =0
Qua trinh dangap AP =0
Qua trinh dang nhiét AT =0

Qua trinh doan nhiét — khéng trao doi nhiét
nhwng co thée trao doi cong.
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Nhiét va cong la hai hinh thirc trao déi nang
lwro'ng cua hé v&i moéi trrrdng.

Nhiét va cong chi xuat hién trong qua trinh bién
doi trang thai cua hé nén la ham cua qua trinh,
phu thuoc vao cach tien hanh qua trinh.
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*Nhiét la thwdc do sw
chuyén dong nhiét hon
loan cua cac tiéu phan

» Cong la thwdc do sw
chuyén ddng co trat tw
cé hwédng cla cac tiéu
phan trong truong lwc.
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Ul O'C VE DAU CUA NHIET VA CONG
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NHIET PO

« Thang nhiét do Celsius (°C) ky hiéu t
* Thang nhiét do Kelvin (K) ky hiéu T
T(K)=t (°C) + 273,15
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NHIET DUNG (Q)
la nhiét lwong can dung dé nang nhiét do
mot chat 1én mot do.

Trong qua trinh trao doi nhiét:
*khéng c¢é phan trng hoa hoc,
*khéng c¢6 bién doi pha,

*khong c6 sw thay doi thanh phan cua hé.
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Nhiét dung riéng (ti nhiét) [cal/g.dd] hay [J/g.dd]

Nhiét dung [cal/d0] hay [J/d0]
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Phan (rng dang ap, dang nhiét ( O, khi Iy twéng )

P

atm

A=F /=P .S/=P AV !
Patm " -

7S El AV
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QUA TRINH THUAN NGHICH

LA gt c6 thé tien hanh theo hai chiéu ngwoc
nhau, cac trang thai trung gian giong nhau,
khong gay nén bién doi gi trong hé cling nhw
MmOl trrong.

QUA TRINH BAT THUAN NGHICH
La cac gt khong thoa man céac diéu kién trén.
Qua trinh c6 ma sat deu la gt bat thuan nghich

Cac qt tw xay ra trong tw nhién deu la gt bat
thuan nghich.
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Qua trinh khuéch tan cta khi la qua trinh
bat thuan nghich
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NHIET PHAN NG
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QUA TRINH PANG TICH AV=0— A=0.
Q,= AU

Hiéu (png nhiét ctia phan (rng & dk dang
tich bang bién thién ndi nang cua hé.

ccccccccccccccccc
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Qua trinh dang ap P= const— A=P (V,-V,)

Qp = (U= Uy + P(V, - V)

Q, = (U, + PV,) — (U, + PV,) Entanpi H = U + PV
Q, = AH

Hiéu rng nhiét cta phan rng & dk dang ap bang
bién thién entanpi cua hé.

ooooooooooooooooo
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HIEU NG NHIET

» La lwgng nhiét Q ma hé thu vao hay phat ra trong
gua trinh héa hoc .Qua trinh dang 4p Q, = AH

Enthalpy, H ——-

Reactants

Pw toa nhiét Pw thu nhiét

AH < 0 (negative)

Products

\

AH >0 (positive)

Enthalpy, H ——

Reactants

Products

AH = Z(H)sén pham ~ Z:(H)chét dau
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« AH=AU + P.AV
 Phan trng chi cé chat ran, chat 1dng
AV = 0 nén AH = AU
« Phan (rng co chat khi
P.AV = An.R.T (xem khi la khi ly twdng)
AH = AU + An.R.T
An =¥ (s0 mol khi), - 3(s0 mol khi)4
tinh trong phwong trinh phan trng
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QUAN HE Q, & Q,
Q, = AH, =AU, + An.R.T
Q, = AUV AUV zAUp

Qp- Q, =An.R.T

ooooooooooooooooo
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TINH Q, & Q,

> > 2CO(K) + 0O, (k) = 2CO,(K)

vl =) {; Qp =AH =-566 kJ

Constant
. . ‘ v(olll:me Ib
" ‘ ‘ w=0 QV:AU :?

CO and O, AU = gy CO,
Q,-Q,=An.R.T

4y

( > = Q,w PAV= AN.R.T=
2 > (-1).(8,314).298.10° = -2,5kJ
'S, 5 0 == (-1).(8,314)

Q.= Q, - PAV=-563.5 kJ

gy =qp— PAV
(b)
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PHUONG TRINH NHIET HOA HOC
2C(gr) + 20,(k) = 2C0O,(K) ; AHOgq=-787,02kJ
Day la pu toa nhiét.

»AH duoc tinh vai gia thiét : pw xay ra hoan toan
chat dau va san pham theo lwong hop thirc va trang
thai vat ly twong trng véi pw.Nhiét dd co thé bién doi
trong qua trinh pw nhwng moi tinh toan duoc thwc

hién khi nhiét dé cudi bang nhiét do dau.

ccccccccccccccccc
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Trong diéu kién binh thuwdng (nhiét dé thap),
phan rng téa nhiét (AH < 0) Ia phan &rng ¢6
kha nang tw xay ra .

> Hiéu trng nhiét tiéu chuan : AHC.
« Ap suat chuan 1 atm
« Nhiét do T tuy y, thwdng chon ¢ 25°C

« Chat dau va san pham & trang thai
chuan va cung nhiét do.


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Nhiét tao thanh la hiéu &rng nhiét cta phan &ng tao
thanh 1 mol chat tir cac don chat (ng véi trang thai tw do ben
nhat trong nhirng diéu kién da cho vé ap suat va nhiét do .

O diéu kién chuan : ky hiéu (AHO,q).,
Cac don chat bén & dk chuan nhu:

Cly(k); Ha(K); O(K); Na(K); Bry(long); 15(r); C(gr)
(AH%,,.),. clia cac don chat bén & dk chuan =0

(AH®,5 ), cta ion H*.nH,O =0
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Nhiét tao thanh tiéu chuén, AH," (kJ/mol)

CO(g) -111 CH,(9) -74.8 | Ag*(aq) 106

CO,(g) | -394 C,H,(g) 52 Na*(aq) -240

H,O() | -286 | C,H.(q) -85 | NOj(aq) | -207
2 2''6

NHi(g) | -46 | CH,OH(g) | -201 | CH,,04(s) |-1260

N,H,(g) | 95.4 | C,H.OH() | -278 | AgCI(s) | -127

HCI(g) | -92 CeHq(l) 49 | Na,CO4(s) |-1131

Phan wrng phan huy la phan tng nghich cua

pw tao thanh.
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C,H,(g)

C,H,(2)

Positive
NO(g) N.O(2) enthalpies
& T of formation
NO,(g)

N,O,(g)

Enthalpies
ol formation

AH =0

f of elements

Negative
enthalpies
of formation

C(graphite) Oz(g) Hz(g) Nz(g)
CH ,(g) NH,(g)
CO(2)
C,H(g)
C,H¢(g)
C4H ()
H,O(1)
CO,(g)
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Nhiét dot chay la hiéu (rng nhiét cia phan rng
dot chay 1 mol chat bang khi oxy tao thanh

cac oxyt cao bén & dk phan tng.

C,H,(k)+ 30,(k) = 2CO,(k) + 2H,0(l)
(AH®,0g) 4. =-1411 kJ/mol
Ky hiéu - (AHg5)4c

Don vi - [kcal/mol] hay [kd/maol]
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Nhiét dot chay tiéu chuan clia khi CO, va
nwdc long dwoc qui wdc bang khong

Hiéu wrng nhiét cua qua trinh hoa tan la hiéu
(rng nhiét ctia qua trinh hoa tan 1mol chat tan
nén chiu anh hwéng I&n den lwong va ban
chat cia dung mai.

Khi lwong dung mai du Ién thi AH,, khéng phu
thuoc vao dung moi.
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Qua trinh hoa tan

MX(ran) +(n+m) H,0 — M+.nH20 + X" mH,0
AHhéatan — AH + AH

vly sol

AH

vly >0 AHVl)'/ ~ UMX

2 1}
AH,,, <0 AH :——(1——
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>0

QUA TRINH VAT LY , AH
QUA TRINH HYDRAT HOA , AH,

vly
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DINH LUAT HESS

Hiéu trng nhiét cta phan trng héa hoc & diéu kién
dang ép hodc dang tich chi phu thudc vao ban
chat va trang théi cia cac chat dau va san pham
cudi chtr khéng phu thudc vao dwong di cia qué
trinh, nghia la khéng phu thudc vao sé luong va

dac diém cua céac chat giai doan trung gian.
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HB 'HA
= Hg —H +H_-H,

" \/

AH, = AH; + AH,

Trong cling mét dieu kién , hiéu (ng
nhiét cua mét phan &*ng bang tong hiéu

trng nhiét cua cac phan rng trung gian.
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Intermediates H +N H

(Step 1) Step )
AH® =954 k] °=-187.6 k|

Reactants 3H +\J

(Overall)
AH® =-92.2 K]

Product 2NI L,

3H, (K) + N,(K) =H, (k) + N,H,(K) AHO, = 95,4 k]
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Hé qua 1- dinh luat Lavoisier — La Place

A B AH
B - A AH

=Hg - Hj
HA'HB

thuan

nghich =
Achuafm " AI_lnghich

AHtao thanh — ~ Ath:?\n huy
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Hé qua 2. Chu trinh Born - Haber

NaCl (r) — . Na*(k) + CI(k)

-(AH0298) NaCl IlN F
e (AH%08)ihna “

Na(r) + 1/2Cl(K) - Na (k) + CI (k)
1/2(AH0298)pI Cl;

U= -(AH%gg)it Nact + (AHg0) nat1/2 (AH0298)pIC|2

+1va T Fg
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HE QUA 3 - TINH HIEU I’NG NHIET PHAN NG
THEO NHIET TAO THANH

12 (Ax + B+ Cy + Dy)

RN

AR (ap) - AHycpy ARy o)+ AH yap

AE' +é] o ZAHOU (Sp)-ZAHO

““Y 3 AC+BD
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aA+bB = cC+dD; aAH,

AH° = [cAH®,, (C)+ dAH®,, (D)] - [aAH®,, (A)+ bAH°tt (B)]

AH°

(AH°, CO, + 2AH°,H,O) -

(AH® CH, + 2AH; Oy)

(-394 + 2x-286) — (-75 + 0)
(-1066) — (-75)

-891 kJ/mol

ooooooooooooooooo
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HE QUA 4- TiNH AH THEO NHIET POT CHAY
=Y AHS =Y AH
C(gr) + % Oz(k) = CO(k) AHO298 = ?
C(gr) + O, (k) = CO,(k) ,  (AH%gg)4. = - 393.5kJ/mol
CO,(k) =CO(K) + %0, (k) , - (AH%gg)4. = +283.0kd/mol
C(gr) + 2 O,(k) = CO(k)
AH% g8 = (AH,96)4.C - (AH,g0)4. CO=-110,5kJ
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aA+bB = cC+dD; AH°

pw
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HE QUA 5- TINH AH THEO NANG LUONG LIEN KET
AHG, = 2(Ej)ea 'Z(Elk)sp AL gy, = 2(Ejdaat ~2(Ej

"H(k) + CI-CI(k)

| '2E|kHCI
2H(K) + 2CI(K)

AH%q5 = [Ey(H, )+E(Cly)] - [2E), (HCI)]

Cac chat trong phan wng & trang thai khi
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TABLE 7.1 Average Bond Dissociation Energies, D (kJ/mol)?

436°
410
570"
437°
366"
298°
390
460
340

:n:m:cm$:|:mmm
LWOZ—E OO

E XYY Y E: 0 xCY D
|
bl - Wl B e Fa

Multiple covalent bonds”

C=C ell

C=C

ooooooooooooooooo

410
350
450
330
270
240
300
350
260

835

390
300
270)
200
240
240
200

732

O—H
O—C
O—F

0—Cl
O—Br

& LR S I S B

| | |
O

460 F—F
» -
180  Br—Br
200 I—1
210  S—F
20 S—C
200 S—Br
180 S—S
498" N=N
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159°
243°
193°
151°
310
250
210
225

945°
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