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3.1. KHAI NIEM VE NHIET PONG LUC HOC
Tu doc, d€ hi€u dugc cac khai niém sau:

- Pinh nghia vé mén khoa hoc chung nhit cia tu
nhién la nhiét dong luc hoc.

- Noi dung nghién cdu cua nhiét dong luc hoc.

- Cac nguyén 1y I va II — la 2 trong 3 nguyén ly
quan trong cua nhiét dong luc hoc, duge dung lam co
s6 dé nghién cifu cac van dé dit ra.

- Hiéu ung nhiét, nhiét hoa hoc va nji dung nghién

cuu.
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- Hé nhiét dong (dinh nghia, cac hé: hg, kin, co

lap, dong thé, di thé, can bang).

-Trang thdi nhiét dong (dinh nghia, thong so
trang thai, thong s6 dung d¢ va cuong do).

-Qua trinh nhiét dong (dinh nghia, cac qua
trinh: dang ap, dang nhiét, dang tich, thuin nghich
va bat thuian nghich).
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3.2.NGUYEN LY I VA HIEU UNG NHIET
3.2.1. Nguyén ly I va n0i ning, cong, hiéu wng
nhiét :

a- Noi dung: Khi cung cap cho hé 1 lugng
nhiét 12 Q thi lugng nhiét nay dugc dung dé
tang ndi ning U cua hé va dé thuc hién 1 cong
A chong lai cac Iu'c bén ngoai tac dung l1én hé :

Q=AU+ A
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b- NOi nang U:

- Nédng lugng toan phan E cua hé bao gom dong
niang cua toan hé (E, ), th€ ning cua toan hé (E)),
ndi ning (U) cuahé: E = E; +E + U

Néu hé khong chuyén dong, tuong tic cua

moi trudng doi véi hé nho va khong doi thi E, = 0,
E,=0va E = U. Nhu vay:

- Noi niing ctiia hé: dong niing cia cic tiéu phan

va thé& ning tuong tac giita cac tiéu phan trong hé.
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- Noi niang la tinh chat, 1a dai lugng ning
lugng xac dinh trang thdi cua hé, 1a thong s6 dung
do (ti 1&é véi lugng chat), 1a dai lugng c6 gia tri
khong phu thudc vao cach bién doi hé (khong phu
thudc vao duong di cua qua trinh).

- Do bién doi ndi ning khi hé chuyén tir trang
thai 1 sang trang thai 2:

AU=U,-U,
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c- Cong chong lai cac luc bén ngoai:
- Lu'c bén ngoai tac dung lén hé: ap suit,
dién trudng, tf trudng, sic ciing bé mat ...

- D01 vGi phan wng héa hoc chu yéu la

cong chong lai Ap suat: A
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3.2.2. Cac qua trinh dang tich, dang ap va noi
ning, entanpi, hiéu ang nhiét:
Ap dung nguyén Iy I xét cidc qua trinh diang

tich, dang ap:

a- Qud trinh dang tich, ndi ning, nhiét dang
tich:

Vi V=const » dV=0 >
A=0 > Qy = AU (Qy: nhiét dang tich).
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Qua4 trinh dang tich: nhiét ning thu vao dung
dé ting ndi niang U cua hé.
b- Qua trinh dang 4p, entanpi, nhiét dang ap:

Vi P=const > A=PAV=P (V,-V))

— Qp =AU + PAV =(U,+ PV,) - (U,+ PV))
bat: U+PV=H —> Qp,=H,-H,=AH.
Qp: nhiét dang ap;

H: entanpi;

AH: d¢ bién doi entanpi.
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Entanpi la tinh chat, dai lugng ning
lugng xac dinh trang thai cua hé, 1a thong so
dung do, khong phu thudc vao duong di cua
qua trinh.

Trong qua trinh dang ap: nhiét ning thu

vao dung dé ting entanpi H cua hé.
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c- NOi nang, entanpi va hiéu wng nhiét:

Lugng nhiét ma hé trao doi (thu vao hay phat
ra) trong cac qua trinh dugc dung dé bi€n doi noi
nang va entanpi cua hé.

Lugng nhiét nay chinh la hiéu @¥ng nhiét cua
cac qua trinh.

Vay hiéu #ng nhiét dugc xac dinh biing do bién
doi noi niang (AU), do bién doi entanpi (AH).
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3.2.3. Hiéu itng nhiét cua phan ting hoa hoc:

- Poi v6i qua trinh phan ng héa hoc thi
lugng nhiét trao doi d6 1a hi¢u itng nhiét cia
phdn iing héa hoc xac dinh bing AH vi céc
phan @ng héa hoc thudng xdy ra ¢ ap suat
khong doi.

12/7/2010 602005 - Chuong 3 %



Bai giang HOA PAI CUONG

Lién hé gitra AH va AU:
e Phan ing chi cé chat 16ng va ran tham gia:
AH = AU do AV = (.
e Phan @ng c6 chat khi tham gia:
AH = AU + PAV = AU + AnRT.
Khi An = 0 > AH=AU;
Khi An =0 — AH # AU.
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- Hi€éu wng nhiét:
La dai lugng dung do,
Khong phu thudc vao duong di cua phan @ng,
Trong khoang nhiét do khong qud 16n cé6 thé xem
khong thay doi theo nhiét do.

- Hiéu itng nhiét tiéu chudn: diéu kién ap suat 1
atm, nhiét do 25°C va doi véi 1mol chat; ky hiéu:
AHggg hay AH®.
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- Cdc dai luong nhiét tao thanh va nhiét dot chdy:
e Nhiét tao thanh la hiéu @ng nhiét cua phan
itng tao thanh 1 mol chat tir cic don chat ¢ trang
thai tu do bén virng nhat.
Nhiét tao thanh tiéu chuan (ky hiéu AHS, . ) cla cac
don chat bén dugc quy uéc bing khong.
Vi du: Al(r), C(graphit), CL,(K) ... c6 AHjgg, = 0.
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e Nhiét dot chdy (chat hitu co) 1a hiéu ¥ng nhiét cua
phan ng dot chdy biang oxy 1 mol chat hitu co dé
tao thanh khi CO,, nuéc 16ng va 1 sé6 san pham
khac. AHS9s4.
Nhiét dot chdy tiéu chuan ky hiéu:
3.2.4. Phuong trinh nhiét hoa hoc:
-La phuong trinh phan i@ng héa hoc cé ghi kem theo
hiéu ong nhiét:
DA4u — : phan &ng phat nhiét (giam entanpi),
Dau + : wng thu nhiét (ting entanpi ).
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Ky hiéu trang thdi chat phdn Wng va san
pham:
r (ran ), 1 16ng), k (khi), d (dung dich), gr (graphit) ...
Viduy: AH oo
Zn(r)+2HCI(d) = ZnCl,(d)+H,(k)AH 398 =—36,5 kcal/mol
C(gr)+H,0(k) = CO(k)+H,(k), =+31,4 kcal/mol
- Diéu kién xdy ra phan ing dva trén hiéu ting
nhiet:
O nhiét d9 thuong phan wng phat nhiét cé kha
e on phan fng thu nhiét thi kh
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3.2.5. Cdc dinh ludt nhiéet hoa hoc va hé qua:

* Dinh ludt Gess: Hiéu wng nhiét cua
phan @ng héa hoc chi phu thudc vao ban chat
va trang thai cia cdc chat dau va san pham
cudi chit khong phu thudc vao dudng di cua
phan ng, nghia 12 khong phu thudc vao s0,

ol .A‘) Ve [ ] [ J [ J
dic diém cua cac giai doan trung gian.
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Vi du: phan @ng chuyén chat X thanh chat Y
dugc thuc hién theo 3 cach :
e Qualgiaidoan: X > Y
eQua2giaidoan: X > A > Y
eQua3giaidoan: X > B > C > Y
Theo dinh luat Gess ta co:

AH = AH, + AH, = AH, + AH, + AH..
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AH,

B—>C
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* He qua:

e Hé qua I: Hiéu wng nhiét cua phan w@ng
biang tong nhiét tao thanh ctia cdc san pham
phin @ng trir di tong nhiét tao thanh cda cac
chat dau.

e Hé qua II: Hiéu ung nhiét cua phan dng
biang tong nhiét dot chay cua cdc chat dau tru di

tong nhiét dot chay cda cac san pham phan ng.
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Vidu : Péi véi phan ing tong quat
aA + bB = ¢cC + dD
AH = ZAHttsp — 2AH;q4
= [cAH,,. +dAH,,] —[aAH,,, + bAH ;]
AH = 2 AHg .~ 2AH,,
= [aAH, ., + bAH, ;] — [cAH, - + dAH,_ ]
3.2.6. Tinh hiéu ving nhiét phan iing hoa hoc:
Co so tinh toan la dinh luit Gess, cac hé qua,
nhiét tao thanh, nhiét dot chay ...
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* Tinh hiéu ving nhiét & diéu kién chudn:
Trong truong hgp nay su dung nhiét tao thanh,
nhiét dot chay... tiéu chuan.

- Vidu 1: Xéac dinh AH st cua phan @ng

C(gr) + 2 0,(k) = CO(K), biét:
C(gr) + 0,(k) = CO,K), AH{, =-94,1 keal

va CO(k) + 120,(k) = CO,(k), AH’ )= = -67,64 kcal

T so do chuyén héa, theo dinh ludt Gess:
AH?I) = AH 898 Sy AH?z)

12%%@@@ — A‘l(l) _6OA21(_)ldg)— Eh_94 1+ 67 T4 = —26 46 KC&L
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AH® AHS

C(gr) > CO,(k)
- Vidu 2: Xac dinh hiéu @ng nhiét cua phan wng:
CaCO,(r) = CaO(r) + CO,(K) .
Theo hé qua I:
AH39g = AH%gg1ca0 + AH2osico, — AH%9s1caco,
=—151,9-94,1 + 288,5 =425 kcal
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- Vi du 3: Xac dinh hiéu @ng nhiét cua phan @ng:
CH,COOH()) + C,H.OH(l) = CH,COOC,H.(l) + H,0())

Theo hé qua II:
(@) (@) (@) (@)
AH 59 = AH 5984ca + AH 5984cr —AH 984cE

= —208,2 —-326,7 +545,9=11,0 kcal

* Tinh & dieu kién khdc chudn:

e Tinh gan diing:
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e Tinh chinh xac (theo nhiét do): dua trén
phuong trinh Kirchoff:
AH, =AH | + T:AdeT =AH | +AC (T, - Ty);
ACp = 2 Cp(sp) — 2 Cp(cd).
C, 1a nhiét dung mol dang 4p. Khi (T,-T,) khong
qué 16n c6 thé xem ACp khong phu thudc vaoT
Vidu: Tinh AH,y cua phan d@ng:

CO(Kk) + 120,(k) = CO,K)
% }%(p (cal/mol.do) 6,97 7,0 3,88
298tt(kcal/mol) —26, 42 —-94,10
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e Gan gl}llqg
AH,,, = 298 = — 94,10 — (~26,42)

= — 67,68 kcal/mol
° CRIIPIIB Xac:
N = 298 [(8,88 — 6,97—7,02/2)(398-298)] x 103

= — 67,84 kcal/mol.
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3.3. NGUYEN LY II VA ENTROPI (S)

3.3.1. Khdi niém ve entropi:
Lugng nhiét Q ma hé trao doi lién quan véi su
bi€n doi entropi cia hé véi nhiét do tai d6 xay ra
su trao doi nhiét:

AS=S,-S,2Q/T

(= : khi qua trinh thuan nghich ; > : khi qua trinh
bat thuan nghich).
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-Cdc ddc diém cua entropi:

e La tinh chat cua hé nhu t°, p, U, H ...,
la dai lvgng xac dinh trang thai cua hé, la
dai lugng dung do, khong phu thudéc vao
duong di cua qua trinh.

e Ban than S phu thudéc manh vao nhiét

do, nhung AS lai it phu thuéc vao nhiét do.
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Entropi tiéu chuin S: diéu kién 25°C, 1 atm,
khi 1y tuéng, dung dich nong do 1 don vi (1 mol/lit).

e Don vi tinh entropi: jmol.d0 hay
cal/mol.do (1 cal/mol.do = 1 dve).

e Dua trén entropi cé thé xac dinh chiéu xay
ra cua qua trinh trong hé co6 lap: trong hé cé lap

qud trinh tu xay ra la qud trinh co AS > 0.
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* Cong thitc Boltzmann:

P61 v6i 1 phan tu:

S = kInW = (R/N) InW;

P61 véi 1 mol: S = RInW.

k: hang s6 Boltzmann;

W : xdc sudt trang thdi ciia hé;

R: hang so6 khi, R=1,987 cal/mol.dj
hay 8,31 j/mol.do.
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3.3.3. Tinh d¢ bién doi entropi clia mét s6 qud trinh:

* Qud trinh ddang nhiét, dang dp:

Thuong ap dung cho qua trinh chuyén pha:
AS = QP/T =AH/T.

Vi du: Tinh AS ctia qua trinh chuyén 1 mol
nudc da thanh nuéc long ¢ 0°C va tinh S cua 1 mol
nudc long ¢ nhiét dd trén, biét nhiét nong chay cua
nude da 1a 1436,3 cal/mol va S cua nuéce da ¢ 0°C la
12,4 cal/mol.do.
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- Phuong trinh nhiét héa biéu dién qui
trinh nong chay nuéc da:

H,0(r) < H,00)

PAy la qua trinh dang nhiét, dang 4p nén:

AS =S, - S, = RIn(W/W,) = AHcp/T
= 1436,3/273 = 5,26 cal/mol.do.
- Entropi cua nuéc long ¢ 0°C:
S =S +AS=124+526=17,66 cal/mol.do.
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* Qud trinh gian né dang nhiét ciia khi ly tuéng:

P61 véi khi 1y tuwdng U chi phu thudc nhiét dp nén khi
T,=const thi AU=0va Q=A. Tu day:

AS = Q/T = A/T = nRIn (V,/V,) = nR In(P,/P,).

Vi du : Tinh AS cia qud trinh nén dang nhiét 1 mol

oxy ti P, = 0,001 dé€n P, = 0,01atm.
AS = 1x RIn(P,/P,) = 1,987 In(0,001/0,01) = — 4,576 dve.

* Qud trinh bién doi nhiét do dang dp:
e Tinh chinh xac: AS = nCpln(T,/T,).

e Tinh gan ding: diing entropi tiéu chuin dé tinh AS.
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Vidu : Tinh AS cta qua trinh dot néng 1 mol
nudc long to 0°C 1én 25°C va tinh S cua 1 mol
nude 10ng ¢ nhiét do nay, bi€t nhiét néng chay cua
nudc da la 1436,3 cal/mol, S_ .. 4. 6 0°C la 12,4 dve.

- Tinh AS qu4 trinh d6t né6ng nuéc long:
AS = 1x18xIn(298/273) = 1,58 dve.
- Tinh S nuéc long ¢ 25°C:
Snl = Snd +ASnd —nl +AS0—>25
=12.,4 +(1436,3/273)+1,58 = 19,24 dve.
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* Qud trinh phan iing hoa hoc:
e Dinh tinh: dua vao su bién doi thé tich phan iing:
(AV>0->AS>0; A V<0 5> AS<0;AV=0->AS=0).
Vidu: C(gr) + CO,(k) = 2CO(K):
AV=2V-1V>0 - AS>0.
N,(k) + 3H,(k) = 2NH,(K):
AV=2V-4V <) —»> AS <.
C(gr) + 0,(k) = CO,K):
AV=1V-1V=0 > AS=0.
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e Dinh lu¢gng:
AS =2 Ssp —2.Scd = (¢SC +dSD ) — (aSA +bSB )
Vi du: Tinh AS cua phan ing sau ¢ 298°K va 1500°K:

C(gr) + CO,(k) = 2C0(k)
S79g (cal/mol.dd) 1,37 51,06 47,22
S, (cal/mol.dd) 8,0 69,80 59,50

- 0 298°K: AS,4 = 2x 47,22 — (1,37+51,06) = 42,01 dve
- 0 1500°K: AS, <, = 2% 59.50 — (8,0+69,80) = 41,20 dve
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3.4. THE PANG AP VA CHIEU XAY RA CUA
CAC QUA TRINH HOA HOC

3.4.1. Khdi ni¢m vé thé ding dp:
O nhiét do va ap suat khong doi, dua vao cic
nguyén ly I va II rut ra:
G=H-TS
G goi la thé dang dp dang nhiét hay don gian
thé dang dp (ndng luong tu do Gibbs).
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- Cac dic di€m cua th& dang ap:

e La tinh chit cua hé nhu U, H .., 1a dai lugng
niang lugng xac dinh trang thai cua hé, la dai
luong dung do, khong phu thudéc vao duong di
cua hé .

e G va AG phu thudc vao ap suit va nhiét do.

e Pé xét chiéu xay ra cta qué trinh dua vao
AG. Trong qua trinh dang nhiét dang ap:

AG = AH — TAS (t, p = const).
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o Thé dang dp tiéu chudan: AG Sohay AG®.

Nong do hoidc ap sudt riéng phan cia mdi chat
biang 1 don vi (1 mol / lit hoidic 1 atm), khi Iy tuéng, chat
ran va léng phai ¢ dang da hinh bén.

o Thé dang dp tao thanh tiéu chudn: (chat tinh khi&t)

AG® cua mot chat (tinh khi€t) 1a AG cua pu tao
thanh 1 mol chat tir cdc don chat tu do bén vitng ¢ ap
suat 1 atm, nhiét do 298°K va dugc ky hiéu

AG?® clia cac don chat bén quy uéc bing 0. ;
AG 798¢
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3.4.2. P bién doi thé ddang dp va diéu kién xdy ra ciia
cdac qua trinh hoa hoc:

A'maX =—-AG la cong co6 ich cuc dai hé thuc
hién dugc trong qua trinh thuan nghich.

- Tu day suy ra:
e Qui trinh (ty) xay rakhia__ >0 ,khiAG <0
e Qu4 trinh khong xay rakhi,,, <0 ,khi AG >0
e Khi AG =0 hé dat trang thai can bing bén viing.
e O nhiét do thap (= 0°K): TAS~0 > AG = AH
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e O nhiét d9 cao: dau TAS phu thudc vao AS:

AS > 0: khi T cang cao — TAS cang am, qua
trinh cang c6 kha ning xay ra.

AS < 0: khi T cang cao — TAS cang duong, qua
trinh cang it c6 kha nang xay ra.

O diéu kién nay AS chi€m wu th& nén c6 thé
dua vao né xét chiéu qua trinh.
O nhiét d0 khong cao khong thap: dua vao ca AH,

AS dé xét chiéu xay ra.
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3.4.3. Tinh AG cua cdc phan iing héa hoc:

Phuong trinh AG = AH — TAS.

Khi khoang nhiét do khao sat khong qua 16n, c6
thé st dung truc ti€p AH® 2 ASSos dé tinh AG.

Ngoai ra, co: AG = f AGttsp — 2. AGttcd.

Vidu : Tinh AG°® ¢ 298 va 1000°K cua pu:

Cigr) + HO0Kk = 200Kk + HyK)
ke (kjmol) 0 - 241,8 - 110,5 0
qO Rymol.dp) 5,7 188,7 197,9 130,6
298tt
AGSog tt(kj/mol) 0 - 228,6 -137,3 0
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e Tinh ¢ 298°K:

AGgg = AH29g —298.829g

= (~110,5+241,8)—298 (197,9 +130,6 —5,7—188,7)x10-?

= 91,3 kjy/mol.
AG3gg = AG98c0 ~ AG g1 o
= _137,3 +228,6 = 91,3 kj/mol.
e Tinh ¢ 1000°K:

AG{y00 = AH395 —1000.S595

=131,3 - 1000 x 134,1x 103 = -2,8 kj/mol.
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3.5. CAN BANG HOA HOC

3.5.1. Khdi niém ve cdn bang héa hoc:

* Khdi niém ve phdn ting 1 chiéu va 2 chiéu:

- Phan @ng 1 chiéu:
- Phan @ng 2 chiéu hay phan @ng thuian-nghich:

Phan ng thuan-nghich chi xay ra cho dén khi dat
dugc trang thai can bang.

Vidu: Phan ting thudn-nghich

H, + 1, & 2HIL
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* Trang thdi cdn bang héa hoc:

- Pinh nghia: Trang thdi cian bing héa hoc
la trang thai cua phan @ng héa hoc co6 v, = v_va
ti 1¢ lugng chat giita cac chat phan @ng véi san
phAm phan @ng khong thay doi ¢ nhitng diéu

kién bén ngoai nhat dinh.
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- Céc diic diém cua trang thai can bing héa hoc:

e Téc d§ pu thuin bing toc dd pu ¥ng nghich.

e Ti 1¢ lugng chat gitta cdc chat tham gia pu khong
thay doi ¢ nhitng diéu kién bén ngoai nhat dinh.

e Can biang héa hoc 1a can bang (cb) dong.

e Tuong ing d¢ thay doi th& dang ap AG = 0.

e Khong thay ddi néu nhitng diéu kién bén ngoai
quyét dinh trang thai cb khong thay doi

e Khong phu thudc vao chiéu di dén cb néu diéu kién
bén ngoai quyét dinh trang thai cb nhu nhau.
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3.5.2. Hang s6 can bang va miic do dién ra ciia
phan ting hoa hoc:
- Thiét ldp biéu thiic hang s6 can bang:
Phan dng tong quiat: aA + bB < ¢C + dD
O trang thai can biing:
v, = k [A]*[B]"= v. = k_[C]¢[D]".

Suy ra:

C d
K. - X _[CFID]

ki IAPIBP
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k,, k,: hang sd toc do phan tng thudn va
phan iing nghich; [ ] : nong do cdn bdng.

K, : hdng so can bang biéu dién qua nong do.

Cac chat A, B, C, D la nhitng chat khi ta c¢é:

_PEPp
PAPg

Kp
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P: dp sudt riéeng phdn liic cdn bang ciia cdc
chdt A, B, C, D.
*Luuy:
e Néu tham gia vao phan @ng c6 ca chat
khi, 16ng va ran thi khi viét biéu thic hiang

s6 can bang chi chi ¥ dén chat khi.
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Vidu : phan dng aA(k)+ bB((f) = ¢C(r) + dD (k):
&
Py
e Moi lién hé giita K va Kp: Kp = K R T, véi:
An=(c+d)—(a+b).
e Gia tri K phu thudc vao cach viét phan ¥ng:
Vidu: 250,(k) + 0,(k) < 2S0,(k)
SO,(k) + 10,(k) < SO,(k)

)
P P
SO, SO,

Ké = > Kp =(K£>)2

SR P.. P
802 02 802 02
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e K khong co don vi.
-Y nghia ciia hang sé cin bing:

e K 1a hiing so v6i T =const, K chi phu thudc nhiét

do, khong phu thudc vao nong do va ap suat.

e K cho biét mic dj xdy ra ciia phan ng vé dinh

tinh (nong, sau) va dinh lugng (hié¢u suit).

e Dua vao K cé thé tinh toan cac dai lugng lién

quan véGi trang thai can bing: nong do, lugng cic

chat tham gia vao can bing, hiéu suat phan @ng.
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Vidu : Cho phan @ng:
FeO(r) + CO(k) & Fe(r) + CO,(K).

1- Tinh nong d6 CO, CO, lic can bing ¢ 1000°C, biét
hiing s6 can biang K. = 0,5 va nong do ban dau ctia CO la
0,06 mol/lit.

2- Sau khi can bing phan ng trén dugc thiét 1ap (6
diéu kién da cho) thém vao lugng CO:1 mol/lit. Tinh nong
do CO, CO, lic can bing méi dugc thiét lap.

3- Tinh hiéu suit tong cong cﬁacp(l;éin Wng.

Gidi: Hang so cin ban [CO, |
5 5 K¢ = 0! =0,5
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1- Goi x 1a nong do CO, lic can bing thi nong do cac chat
lic can biang sé l1a: [CO,] = x mol/lit va [CO] = (0,06 — x)
X :
mol/lit. T ddy: K = =0,5—> x=0,02mol/ Iit
0,06 — x

Vay:[CO] = 0,06 — 0,02 = 0,04 mol/l va [CO,] = 0,02 mol/l.
2- Vi nhiét do khong thay doi nén K. = 0,5. Goiy la
nong do CO, ting thém sau khi cho thém CO vao hé

phin @ng thi nong do lic ciAn bing méi dugc thiét 1ap sé
la: [CO,]’ = (0,02 +y) mol/lit va [CO]’=(1 + 0,04 —y)

mol/lit. Tir day: (l),gj Y55 D5l i
AR
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Vay: [CO])’=1,04 - 0,35 = 0,69 mol/l va

[CO,]’ = 0,02 + 0,35 = 0,37 mol/l

3- Hiéu suat tong cong: H% = Uil x100% = 34,9%
1+ 0,06

3.5.3. Hang s cdn bang va thé dang dp:

- Méi lien hé giita K va cdc dai luong nhiét dong:

o O didu kién chuﬁ’n:AG% % AH398 0 T°Sg98
=—RTIn K; =-2,3 RT Ig K, =-4,576 T Ig K,.

o O didu kién bat ky

AGy = AGS +RTIn PCPD D — _RTInKp +RTln pch
pApB pApB

12/7/2010 602005 - Chuong 3 5




Bai giang HOA PAI CUONG

p: dp sudt riéng phan cdc khi ¢ dieu kién bdt ky. Luu y:
e Trong biéu thitc AG: chinh x4ac 1a K, con chi 4p dung
dugec K. khi K. =K, (tic la khi An = 0) hoic khi phan
ng dién ra trong dung dich. Tuy nhién ciing cé thé 4p
dung cach gan diing K. cho nhitng trudng hgp khéc.
o Tt trén: khi biét chiéu xdy ra cua phan ng ciing c6
thé bi€t mdc do dién ra cia né. Vidu :

Cho phan ing: 2NO,(gr) = N,0,(k)

AH 398 _(kcal/mol) 8019 2309
S,¢5 (cal/mol.do) 57,46 72,73
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1- O 25°C va 4p sudt riéng phan mdi khi 1a 1 atm phan

ng c6 xay ra khong? Néu cé thi hiéu suit 1a bao nhiéu?

2- X4c dinh chiéu xay ra ctia phan d@ng 6 cdc diéu kién

25°C va 4p suat riéng phan cac khi NO, va N,O, tuong

ung la:a) 0,9 va 0,1 ; b) 0,72 va 0,28; ¢) 0,1 va 0,9 atm.
Giai :

1- X4c dinh chiéu xay ra cia phan @ng & diéu kién chuian

(dieu kién da cho)

e Tinh d9 bi€n d6i th& dang 4p ciia phan Wng ¢ diéu kién

A‘?
chuan:
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AG3gg = (2309 —2x8019) — 298 (72,73—2x57,46)
= — 1300 cal/mol <0.
ViAG$9g <0 nén phan Wng xay ra dugc (theo chiéu
thuan)

e Tinh hiéu suit:

AG30g = —1,987x298InKp = —1300
1300

—> InKp = =2,1955—>Kp =898
1,987x298

DPit x 1a 4p suit ting thém ciaa N,O, thi 4p suit riéng

phan lic can bing cua cac khi sé la:
Py o, =(I+x)atm va Pyo =(1-2x)atm
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Tu day:

Bei 1+x

(1-2x)*
i Gk 0,72, X9y = 0,31

PN204 = Je 18 F =13 l;PNO2 =(1-2x0,31) =0,38 atm

2X 0,62

— 898 —35.92x% —36.,92x + 7.98 = 0

va H% = TXIOO = : x100 =62%
2- X4c dinh chiéu xdy ra ctia phan @ng & diéu kién da cho:
a)AG = -RTInKp + RTIn 91\21204 _ RT(In> h i)
PNo, PNoO,
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AG = 1,987x298{In[0,9/(0,1)2]-In8,98} = 1365 cal > O:
X4y ra theo chiéu nghich.

b) AG =1,987x298 {In [0,72/(0,28)2]—-In 8,98} = 0 cal:
Phan ng dat trang thdi cin bing.

¢) AG =1,987x298 {In[0,1/(0,9)2] —In8,98} =—2538 cal < 0:

X3y ra theo chiéu thuin.
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3.5.4. Su chuyén dich cén bang:

- Khdi niém: La su bi€n doi trang thai can bing
khi thay doi mt trong cdc diéu kién bén ngoai
(nong do, nhiét do, 4p suat) quyét dinh trang thai
can bang cda hé.

- Nguyén nhdn:
Do toc do phan ng thuian va phan &¥ng nghich
bién doi khdc nhau.
- Cdc yéu to anh hudng:
Nong do, nhiét do, ap suit.
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- Nguyén ly chuyén dich cdan bang (Le Chatelier):

Khi thay doi mot diéu kién nao dé quyét dinh vi
tri can bang, thi vi tri can bang ctiia hé sé dich
chuyén vé phia lam gidm hiéu qua tdc dung
do.

i Ap dung:

v Anh huéng ctda nong do:
v Anh huéng ctia nhiét do:
v Anh hudng ctia 4p suit:
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- Vi du: Doi v6i phan @ng :
N,(k) + 3H,(k) < 2 NH;(k),
AH 59 =—110 kcal/mol
Can biang chuyén dich:
e Khi ting nong do hydro: theo chiéu thuan.
e Khi ting nhiét do ciia hé: theo chiéu nghich.

e Khi tiing ap suit ctiia hé: theo chiéu thuan.
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