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1. Céc khai niém co ban

2. Diéu kién can bang pha- Quy tac pha Gibbs

3. Phuong trinh Clausius- Clapeyron | va Il

4. Anh huéng clia ap suét tdng dén ap suét hoi bao
hoa

5. Anh huéng cla nhiét dé dén nhiét chuyén pha

6. Gian dé pha cia hé mot cu tlr

1. Cac khai niém co ban
« Pha: |a tap hop nhirng phan déng thé
clia mét hé, cd cung thanh Qhén héa hoc
va tinh chét ly, héa & moi diém.
(f: SO pha)

« Hop phén: |a cac chét hop thanh hé,
mdi hop phan d&u co thé tach khoi hé va
tdn tai déc 1ap ngoai hé.

(r: S6 hop phan)

1. Cac khai niém co ban
« Sé céu tir: 1a sb téi thiéu hop phan du dé
tao ra hé. (k: S6 cau tw)

k=r-gq

q: sb cac PT doc 14p lién hé néng dod cla
cac hop phan & can bang.

$6 cau tr k 1a xac dinh va dic trwng cho
m6i hé

1. Cac khai niém co ban
« Bac tw do (c): 1a sb théng sé nhiét déng doc
I8p a0 dé xac dinh hé & can bang.

Théng sb nhiét déng- théng sé trang thai: théng sb
thanh phan (C; hay x;), théng sb bén ngoai (T, P,..)

| c=théng s6 trang thai) -3{PT lién hé) |

Hé v6 bién (c=0);
Heé nhét bién (c=1);
H& nhi bién (c=2)
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1. Cac khai niém co ban
* Vidu: Xac dinh sb ciu t& clia h&: CH,COOC,Hs + H,0
« Chon hgp phan gém : CH;COOC,Hs va H,0: r=2
« S6 phuwong trinh lién hé 02 hop phan: g =0

« >sbcautlr: k=r—q=2
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1. Cac khai niém co ban
* Vi du: Xéc dinh s6 cu tit cia hé: CH;COOC,H, + H,0
CH;COOC,H; + H,0 = CH;COOH + C,H;OH

+ Chon hop phan gém:
CH,COOC,H; va H,0, CH;COOH, C,HsOH: (r= 4)

» S6 phuong trinh lién hé 04 hop phan: q = 2
(M: Ke = [Cenacoon-Ceanson VICchacoocans-Chzol
(2): Ceracoon = Ceanson

« sdcautlr: k=r—q=2

2. DK can béng pha- Quy tic pha Gibbs
Piéu kién cén bing pha
Xét hé gdm k chu tir, f pha nim cin bing véi nhau. Hé s& ton
tai cin b:‘?mg v6i 3 didu kién sau;
— DK CB nhigtdp: T*=TP =Tr= . =Tf
— DK CBcohpc: P2=PpP =pr=_ =pf

— DK CB héa hoc: n,*= pP=p7= .= pf
1= P = T = = f
Lo N i

» Hg qua: O can bing, 4p suét phan clia mdi cdu tir trén cac
pha 14 béing nhau:
Pe=PP =P=..=Pf

2. DK can béng pha- Quy tic pha Gibbs
Quy tic pha Gibbs
S thong Thanh phan ciia k ciu Théng sé bén
sb trang | = tir trong fpha x/ it ngoai TI, P
thai (=1.2,.)j=1,2,.0 G=12,..0)
) | STs=kf +2f =(@2)f |
By: Nauvén @

2. DK can béng pha- Quy tic pha Gibbs
Quy tic pha Gibbs

Thanh Phan ciia k cdu tif trong | s S8 PT lién h¢ néng do = f
fpha xj (i=1,2,..k; j= 1,2,..f) (v&i mbi pha j: Ixj = 1)

(f thong s6)
=T

‘] $6 PT lign hé= (f-1).(k+2) |

(k+2)
dong

2Pt= (f-1).(k+2)+f

2. DK can béng pha- Quy tic pha Gibbs
Quy tic pha Gibbs

Béacte do (c) = XTs - 2Pt

q c=k-f+2| (2théng sb bén ngoai: T,P)

n thong s6 bén ngoai:

2. DK can béng pha- Quy tic pha Gibbs
Quy tic pha Gibbs

Vi du 1: Hé nwéc 1dng nguyén chét
k=1
f=1
Sbéactw doclahéla?2
- 2 thong s6 nhiét dong doc 1ap T, P ¢6
thé thay ddi tly y trong mét gici han ma
hé van bao toan hé.

c=1-1+2=2
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2.BbK can béng pha- Quy téc pha Gibbs V.2. Diéu kién c4n bing pha- Quy tic pha Gibbs
Quy tic pha Gibbs Quy tic pha Gibbs
Vi du 2: Hé nwéc 1éng can bang véi hoi nwéc Wi\ X6t DXPIRD. Qe
K CaCO, (r) = Ca0 (r) + CO, (k)
f=o }c=1-2+2=1 o
>bactw do cliahé 1a 1 £ }k=f-q=2
DN | L 4= c=23+2=1
-> chi c6 1 thdng s06 nhiét déng dwoc tuy y =3
thay déi T=T(P) > & mdi ap suét, nhiét dd - L
s6i clia nwée 1a xac dinh. —>bacty d°, cua‘ hé la 1 N
= hé |a nhat bién - ap suat phan ly 1a ham
s0 cua nhiét d6: P¢q, = f(T)
By: Nquyén ng Lon By: Nquyén ng Lon

3. Phuwong trinh Clausius- Clapeyron
PT Clausius — Clapeyron I:

3. Phuwong trinh Clausius- Clapeyron

—Cl PT Clausius — Clapeyron I:
Anh hwéng cua ap suat dén nhiét dé6 chuyén pha Anh hwéng cua ap suat dén nhiét dé6 chuyén pha
Xét hé mit cdu tit ¢ hai pha cén bdng: pha a = pha 3

pha a = pha

- DK cén bing: G*=GB > dGe=dGP
Bac tw do: c= 1-2+2=1

- PT nhiét dong co ban (vdi hé khong sinh cdng hiru
ich): dG= - SdT + VdP
m=) Tontai quanhé: T=fP) 7 ';Zf;;.f"yé" e =) _SedT + vadp

- SBdT + VBdP

= [ASaT-AVaP |

3. Phuwong trinh Clausius- Clapeyron
PT Clausius — Clapeyron I:

3. Phuwong trinh Clausius- Clapeyron

—Cl PT Clausius — Clapeyron I:
Anh hwéng cua ap suat dén nhiét do chuyén pha Anh hwéng cua ap suat dén nhiét dd chuyén pha
AS.dT = AV.dP dT _TAV|
dP A
m—p T_AV_ AV _TAV

dP~ AS WT) B D6i v6i QT chuyén pha riin-16ng; rin 1 — rin 2:
AV, T va A it chiu anh hudng ciia 4p suat, nén:

dT TAV
g =

T.AV
—= (PT Clausius- Clapeyron I) AT=——AP
dP A A
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3. Phuwong trinh Clausius- Clapeyron

. PT Clausius — Clapeyron I:
Anh hwéng cua ap suat dén nhiét dé chuyén pha

dT_TAV
P 2

Déi véi QT chuyén pha 1éng- khi: AV= Vi — Vigp,> 0 :

m=) (dT/dP)>0: khi P ting thi T, ting

3. Phuwong trinh Clausius- Clapeyron

. PT Clausius — Clapeyron I:
Anh hwéng cua ap suat dén nhiét dd chuyén pha

dT_TAV
P2

— Bbi voi QT chuyén pha ran- Iéng: AV= Vieng = Visn
« NéuAV>0: (dT/dP)>0: khi Pting thi T, ting

= Néu AV<0 (vd: H,0): (dT/dP)<0: khi Pting thi T, gidm

« Vi du: khi ting ap suét Ién 4 atm thi T, cta nwéc da gidm
0,024 K

3. Phuwong trinh Clausius- Clapeyron

. PT Clausius — Clapeyron I:
Anh hwéng cua ap suat dén nhiét dd chuyén pha

dT_TAV,
dP A

Qua trinh chuyén pha AV  dT/dP Nhan xét

Séi (I6ng = hoi) >0 | >0 | KhiPting > T, ting

Néng chay (rén > I6ng) | >0 >0 Khi P tang > T, tang

Néng chay (ran - I6ng) | <0 <0 | KhiPtang > T,.gidm

By: Nauvén @

3. Phuwong trinh Clausius- Clapeyron

. PT Clausius — Clapeyron II:
Anh hwéng cua Nhiét d6 dén Ap suat hoi bao hoa

— PT Clausius- Clapeyron | :
dT  TAV dP Y
RIS # dT _T.AV

— Déi v&i can béng Long- Hoi hay Ran- Hoi: AVaV,;
O ving P thap, xem la Khi Ly Tuéng:

RT , dP AP dmp _ %
AT ST AP Nva
(PT Clausius- Clapeyron II)
e

4. Anh hudng cla Pygeg dén ap suét hoi bao hoa

» Khi hé dat cin bing: Giong = GOnoi > dGy = dGy

» PT nhiét dong co bdn (voi 44°,,,,=0):
dG= - SdT + VdP
- Khi T=const > dG=VdP
mm) V,dP =VydP

P=P+P’
HoiA + Khi

- Do 4p suit tac dung 1én pha léng
1a P> dP; = dP,

- 3 ey
e, Vi
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4. Anh hudng cla Pygyg 3én ap suét hoi bao hoa

» Khi hé dat cin bing: Giong = Guoi > dGy = dGy

» PT nhiét dong co bdn (voi 44°,,,,=0):
dG=- SdT + VdP
- Khi T=const > dG= VdP

mm) V, dP = VydP

P=P+P’
Hoi A + Khi

- Do 4p suit tac dung 1én pha léng
1a P > dP; = dP,

V,

) dEo TV
dP, V,
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4. Anh hudng cla P,y dén ap suét hoi bao hoa

d _VJ
dP, | Vi

— Vi V; = const ; Vi = RT/P nén:

PV, PV,
=R W, —=_Ldp
dp, vV, - P RT '

# ln& L VL(Pt,2 _Pu)
P, RT

4. Anh hudng cla Pygyg dén ap suét hoi bao hoa

Vi du: Hg & 100°C va P, = latm c6 P, - 0,273 mmHg.
Khéi luvong riéng d= 13,352 g/ml. Tinh P, & 100°C,
P, = 1000 atm.

Gidi:

V.= M/d = 200,61/13,352=0,015 lit/mol

P, 0,082(latm/mol K)373K

» P,= 0,456 mmHg

P, _ 0,015(1/mol).(1000 ~1)atm) _ o

5. Anh huwéng clia nhiét d6 dén nhiét chuyén pha

* Xét qué trinh chuyén pha: | pha o = Pha B

» Nhiét chuyén pha : A = A(T,P)

2= 22 24}
or ), oP ),
an.

— Theo DL Kirchhoft: [E] =AC,

— Nhiét chuyén pha A =AH g pha n€N: [‘i}‘] :[%]
P, L

5. Anh huéng clia nhiét d6 dén nhiét chuyén pha

Phaa =Pha

—Do: AG= AH-T.AS nén:

O0AH OAG OAS

ofm 17 00N g <. (0AG , G

[ o ]’[ op ]JT'[ o ] Ve [FF) ey w s
n n

Vo [LE [ o

P : oT oT

T P

5. Anh hwéng cla nhiét d6 dén nhiét chuyén pha
oAl aAv
- [FJT :AV’T{ o ]P
dx:[%] dT+[%] P mp dx:ACPdTJ{AV_T{Qé}TX] }dp
—) & oAV Y JdP,
Sh=AC,+ {AV 7T[Wliﬁ,‘

* Theo PT Clausius- Clapeyron I: /3T, TAV

\\dP]’ A

- —— = AC, +— -}
dT T oT

dr ' [BlnAV j
ok
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5. Anh huwéng clia nhiét dé dén nhiét chuyén pha

dn _ s &_x[almwj

dr T T,

» Vi qua trinh chuyén pha R-H hosc L-H:
RT AV 1 an

AV=Vy=— mmmp =_—mmp | =
o [ ER J T Ry
(DL Kirchhoff)

* Véi qua trinh chuyén pha R-L:
dlnAV ar i
[ )P ~0 r=AC+ T

oT

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2/14/2012

6. Gian db6 pha cla hé mét cau tr
Gian d6 pha cla nwéc

Céc duong trén gian dé
P-T déu duoc mé ta bang
PT Clausius- Clapeyron:
P={(T)

0,0099°C 374°C T

6. Gian db6 pha cla hé mét cau tir

Gian d6 pha cla nwéc
-Buwong OK: dworng héa hoi-
duong can bang L-H duoc mé
ta boi PT:

Pun = Ky exp(-Ap/RT)

00099°C 374°C T
Awn 20 nén: T tang > P tang

6. Gian db6 pha cla hé mét cau tr

Gian d6 pha cla nwéc
-Buworng OA: dwong thang
hoa- dwéng can bang R-H

dwoc mé ta béi PT:

Pl’lh = K2 eXp(-}\.ﬂllRT)

0,0099°C 374°C T

A= Ane + App >0 nén: T tang 2> P tang.

6. Gian db6 pha cla hé mét cau tir
Gian d6 pha cla nwéc

- Bwong OB: du'(‘yr]g néng
chay- dwong can bang R-L
dwoc md ta bai PT:

dPnB"éi i ch

dT  T.AV

0,0099°C 374°C T

Ane>0; AV<0nén: T ting > P giam

6. Gian db6 pha cla hé mét cau tir
Gian d6 pha cla nwéc

- Dwong OC (doan kéo
dai cua OK): dwong qua
lanh- mé ta can béng
khéng bén nudc long
qua lanh va hoi cua no.
Nudc 16ng rat dé chuyén
thanh nuéc da dudi tac
oo09°c 374°c T ddng nho bén ngoai.
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6. Gian db6 pha cla hé mét cau t&r
Gian d6 pha cla nwéc

-Diém K: diém t&i han
(374°C; 218atm). Céc
diém c6 T>Ty swchuyén
pha L-H la lién tuc, khéng
c6 gici han phén chia pha.

0,0099°C 374°C T

https://fb.com/tailieudientucntt
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6. Gian db6 pha cla hé mét cau tr
Gian d6 pha cla nwéc

-Piém O: diém Ba
(0,0099 °C; 4,579 mmHg).
La diém tbn tai can bang
cuaca 3 pha R-L-H.

0,0099°C 374°C T

6. Gian db6 pha cla hé mét cau tir
Gian d6 pha cla nwéc
Ap dung qui tic pha Gibbs:

Bac tw do:
c=k-f+2=1-f+2=3-f

-

- Cac vung mét pha (R, L, H):
>f=1nénec=2

0,0099°C 374°C T '

T va P c6 thé thay dbi tly y trong gi@i han cla viing

6. Gian db6 pha cla hé mét cau tr
Gian d6 pha cla nwéc
Ap dung qui tic pha Gibbs:

Bac tw do:
c=k-f+2=1-f+2=3-f

-

-Cac duong can bang 2 pha
(OA, OB, OK):
T f=2nénec=1

luén ton tai quan hé: P= f(T)

6. Gian db6 pha cla hé mét cau tir
Gian d6 pha cla nwéc
Ap dung qui tic pha Gibbs:

Bac tw do:
c=k-f+2=1-f+2=3-f

-

-Diém Ba:
f=3nénc=0

0,0099°C 374°C T

DPiém Ba c6 T, P xac dinh

By: Nquvén @

6. Gian db6 pha cla hé mét cau tir
Gian @b pha cla lwu huynh

- Pha Ran 1 (R1): dang tht
hinh trwee thoi (rombic)

- Pha Réan 2 (R2): dang thu
hinh don ta (monoclinic )

CuuDuongThanCong.com

6. Gian db6 pha cla hé mét cau t&r
Gian @b pha cla lwu huynh

- Cac dwong CB 2 pha: BE,
BC, BA, CK, CA, AD

- Cac dwong CB khong bén
2 pha: OB, OC, OA, AF

- CacbiémBa: A, C, B

- Diém Ba khong bén: O

T . Piém Té&ihan: K
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6. Gian db6 pha cla hé mét cau tr
Gian d6 pha cla Iwu huynh

6. Gian db6 pha cla hé mét cau tir
Gian d6 pha cla Iwu huynh

P Sw hé bién (enantiotropy): P Sw hé bién (enantiotropy):
hai dang thu hinh (rombic ; g
(R1) va monoclinic (R2) c6 - Tfr:i_g ﬁbﬁgéﬁc k>e°Pda')
thé bién ddi twong hé cho i : i
5 B i o Hr2 > Hgra ua trin|
nhaL‘J‘tuy DIl 1 ben chuyén R2-> R1: tw xay.
ngoai.
i £ Hot » T>95,5°C : AO (DA kéo dai)
T ndm trén AC nén Py, > P,
—> Mr1> Hrp —> Qué trinh
chuyén R1> R2: tw xay.
By: Nquyén ng Lon, By: Nquyén ng Lon
6. Gian db6 pha cla hé mét cau tr 6. Gian db6 pha cla hé mét cau tir
Gian dd pha clia benzophenone Gian dd pha cla cacbon
- Sw don bién (monotropy): > Du:c‘rng AB: Ia duong can bang
P © moi diéu kién, chi cé mét qua £ 2 dang ran “kim cuong” va

trinh bién @i (vidu R1 > R2) 1a
tw xay.

« Déi voi benzophenone:
PRy > Pgro trong mién ton tai
cac pha rén —> ppe > gy —>
Qua trinh chuyén R1> R2: tw
T xay.

R1 “graphit”.
(kim crong)
« Do “graphit” b&n hon “kim
cuong” vé mat nhiét déng nén
dé chuyén hoa graphit thanh
kim cuong & 298 K can P >
Hot 2,2.10%atm.

A

o 200 a0 T(K. Therc té: bang xuc tac tantan-
coban, T= 2273K, P= 7.10° atm:
graphit-> kim cwong.

By: Nquvén @

Bai tap
* Bai 1,3 trong chuong 4 sach Nhiét Dong Hoa
Hoc

* Bai 2,3,6 trong chuong 5 sach Nhiét Dong
Hoéa Hoc
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