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1. Cac khai niém co ban



Poéi twong nghién cltru

“ Nhiét dong luwc hoc la khoa hoc nghién ctru cac quy

luat vé su bién héa tr dang nang lwgng nay sang dang
nang lvong khac. Co s& cua nhiét dong lwc hoc la 2

nguyén ly nhiét dong Iwc hoc

“* Nhiét dong lwc hoc hoa hoc la khoa hoc nghién ctru

cac quy luat vé su bién doi qua lai gitta hdéa nang va cac

dang nang lwvong khac trong cac qua trinh hda hoc.



% Hé (nhiét déng ) la phan (trong pham vi héa hoc) dang
duwoc khdo sat vé phwong dién trao doi nang lwong va vat
chat.

Phan con lai & xung quanh la mdi triwdng ngoai doi voi
hé.

» Hé ho
» Hé kin

> Hé co lap




e Hé dong thé la hé cb6 cac tinh chét ly hoa hoc gidng
nhau & moi diém ctia hé nghta la khéng c6 sw phan chia
hé thanh nhirng phan cé tinh chat hoa ly khac nhau

o Hé di thé la hé c6 bé mat phan chia thanh nhirng phan
c6 tinh chat hoa ly khac nhau

e Hé can bang la hé cé nhiét do, ap suét, thanh phan
gidong nhau & moi diém ctia hé va khong thay doi theo

thoi gian



e Trang thai cua hé la toan bd cac tinh chat ly,
hoa cua hé.

 Thong so6 trang thai: Trang thai ciia hé duoc
xac dinh bang cac thong s6 nhiét dong la; nhiét
dod T, ap suat P, thé tich V, néng do C...

« Ham trang thai la dai lwgong nhiét dong co gia
tri chi phu thudc vao cac théng sé trang thai cua
hé ma khéng phu thudc vao cach bién dobi ctia hé



» Qua trinh la su bién déi xay ra & trong hé gan lién voi sw
thay doi it nhat 1 théng so trang thai

v Qua trinh xay ra & ap suat khong déi (P= hang s6) goi la
qué trinh dang ap

v & thé tich khéng d&i goi la qua trinh dang tich

v & nhiét do khong doi goi la qua trinh dé’mg nhiét...

e Qua trinh thuan nghich
» Qua trinh khong thuan nghich



Nhiét & Cong

“* Nhiét

Nhiét lvong Q can dung dé dem m (g) héa chat tir 1én
mot khoang nhiét do tr T, dén T,

Q=mC(T, -T;)

C: nhiét dung riéng



s Cong

Cong thay doi thé tich

A= P AV (AV=V,-V;)

ngoai
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% Quy uwdc vé dau

NEéu hé tda nhiét

NEéu hé thu nhiét

Néu hé nhan cong

Néu hé sinh cbng

A<O

A>0
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2. Nguyén ly 1 NBLH &

Hiéu trng nhiét cua cac qua trinh

hda hoc




‘Nguyén ly 1 NDLH

Q21A2

Qs, A, Trong fio: AU = U, — U, la bien
thien noi nang cua he.
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%

Nhiét ddng tich & Nhiét ding ap

Nguyén ly 1

AU =Q-A=Q-P, AV

ngoai

> Néu qua trinh la dang tich

AV =0 === A=0

— AU=Q,
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> Néu qua trinh la dang ap
Pngosi = Pini =P

ngoai

AU =0Q-A=0Q=AU+A
) Qp = (U U)"'P(Vz -Vi)

m— Q, = (U, +PV,)—(U,+PV,)

batH =U + PV |:. ham nang lvong entalpi

Q. =H,—H,=AH



Hiéu trng nhiét cuia cac qua trinh hoa hoc
e (Nhiét héa hoc)
a. Nhiet tao thanh (sinh nhiet) cua mot hojp chat la hieu
ong nhiet cua phan dng tao thanh 1 mol chat fio t6 cac
non chat dng voi trang thai t6 do ben vong nhat trong

nhong fieu kien na cho ve ap suat va nhiet no

Vidu: C (r) than chi + O, (k) [0 CO,(k)
AHY, (CO,,k) = - 393,51 kJ/mol (AHY)

Nhiet tao thanh chuan cua fién chat bang 0: AHO,,, = 0.




b. Nhiet phan huy cua mot hop chat la hieu dng
nhiet cua phan dng phan huy 1 mol chat fio thanh
cac non chat.
Vidu: H,O () - H, (k) + 1/20, (k)

AR, (H,0,1) = + 285,84 kJ/mol



c. Nhiett not chay la hieu 6ng nhiet cua phan ong

fiot chay 1 mol chat bang oxy fie tao thanh san pham

chay 6 ap suat khong fioi.

Vi du: CH, (k) + 20, (k) = CO, (k) + H,O (I)
AHOY%. (CH,,k) = - 212,7 kcal/mol



- Entanpi cua phan rng

1. Entanpi ty |é v&i hé sb hop thirc phwong trinh
CH,(g) + 20,(g) > CO,(g) + 2H,0O(g) AH =-802 kJ
2CH,(g) + 40,(g) —» 2C0O,(g) + 4H,0(g) AH =-1604 kJ

2. Khi do6i chiéu phan rng thi cling déi dau clia entanpi:
CO,(g) + 2H,0(g) > CH,(g) + 20,(g) AH =+802 kJ
CH,(g) + 2 O,(g) 2 CO,(g) + 2 H,0(g) AH =-802 kJ

3. Entanpi phu thudc trang thai
CH,(g) + 2 O,(g) = CO,(g) + 2 H,Q AH = -802 kJ
CH,(g) + 2 O,(g) = CO,(g) + 2 H,C AH = -890 kJ



1"rE)inh luat Hess va hé qua
A
S5 %
AH é
>
yzn

A >B
AH,

AH,

Theo dinh luat Hess

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



He qua 1: Hieu 6ng nhiet cua mot phan dng bang tong nhiet tao

thanh (sinh nhiét) cua cac san pham tré tong nhiet tao thanh cua
cac tac chat (co ké cac hé s6 phan ¥rng cla tac chat)
AHO,., = ZAHOtt (sdn pham) — ZAHOtt(tac chat)

Vi du: Cho phan &rng

PCIl,(r)+Cl,(k) > PCI.(r) AH=-1312k]

Tinh sinh nhiét mol tiéu chuén cua PCI; (r), biét sinh
nhiét mol tiéu chuan cta PCI,(r) la -607,2 kJ/mol



He qua 2: Hieu 6ng nhiet cua mot phan 6ng bang tong nhiét

Aot chay cua cac tac chat tr6 tong nhiet fiot chay cua cac san
pham (c6 ké cac hé s6 phan rng clia tac chat)

AH298 = SAHOfc (tc) — SAHOfC(sp)

Vidu: CH,COOH (I) + C,H:OH (I) — CH,COOC,H (I)+ H,0 (1)
AHOfc - 871,69 - 1366,91 - 2284,05 0

AHO,,, = - 871,69 - 1366,91 + 2284,05 = + 45,45 k]



Hé gua 3: Hiéu trng nhiét ctia phan &rng bang téng nang

lvong céac lién két bi dirt trir tong nang lwong lién két
duoc rap. (co ké cac hé s6 phan rng cla tac chat)

Vi du: Tinh hiéu trng nhiét cua phan &ng:

CH, =CH, (k) +H, (k) — CH, - CH (k)

AH 398 =4E.  +Ecc+ B, 6B +Ec ¢



Vi du: Xac dinh nhiét phan &rng cho phan rng sau:
ANH;(k) + 50,(k) > 4NO(k) + 6H,0(k)

Str dung hé phan rng sau

N,(k) + O,(k) =2 2NO(Kk) DH = 180.6 kJ

N,(K) + 3H,(K) > 2NH,(K) DH = -91.8 kJ

2H,(K) +O,(k) > 2H,0(K) DH = -483.7 kJ



3. Nguyén ly 2 cua NBLH va

chiéu qua trinh HH




Tang do xao tron, dd mat trat tw

b0 tang entropi S
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Entropi S

< Entropi la dai lwong dac trweng cho moi trang thai ctia hé

< NO6 biéu dién do tu do, xao trdn, mat trat tw clia cac
phan tr (nguyén tr) trong hé dang xét.

> D6i v6i hé bién d6i thuan nghich A S,, = CT?_

> DO0i v&i hé bién dbi khong thuan nghich A S, > $—



H,0() — H,0(k) AS> 0
Cl, (k) — 2CI (k) AS >0
N, (k) +3H, (k) — 2NH (k) AS<O0

CaCO.(r) > CaO(r) +CO,(k) AS>0



- Bién thién Entropi cua phan &rng hdéa hoc

AS° =3 S° (sdn pham) - X S° (tac chét)

(c6 ké cac hé s6 phan (rng cla tac chat)

Vi du: Tinh bién thién Entropi tiéu chuan ctia phan rng:
N, (K) +3H.,(K) = 2NH ,(k)

Sye(d/mol.K) 192 131 193

Asggs = ZSSQS(NHB) o Sggs(Nz) _38398(H2) = _199(J / K)



Két hop nguyénly 1 & 2 NPHH :

CHIEU PHAN UNG

.
Phuong trinh co ban cua NBHH

AG =AH - TAS
AG (kJ/mol): thé dang nhiét, dang ap (Nang lwvong tw do Gibbs)

AG < 0: phan rng xay ra tw nhién

AG > 0: phan (rng chi xay ra chiéu
nghich

AG = 0: phan &rng dat can bang

- .




O diéu kién tiéu chuan
0o 0 0
AG‘298 = AH 208 _TASzgs

Thé dang &p tao thanh tiéu chudn ctia mot chét (tinh
khiét) 1a do bién thién th& dang &p cla phan (rng tao
thanh mot mol chat do tir cac don chat bén & diéu kién
tiéu chuan.

K|, h|éu AGO tt298

Poi v&i don chat thi AGY . dwgc quy wéc bang 0



DG°_, = LI DG° (sp) - L DG° (tac chat)

CoHy(k) + H,O() — G,

Tinh AG®p,, cho cac gia tri sau

.OH(I)

AG® (C,HOH(I)) = -175 kJ/mol

AG°(C,H,(g)) =68 kJ/mol

AG°(H,O ()  =-237 kd/mol

AG®,

s =—175—-68 + 237 = -6 (kJ/mol)




Vi du: Tinh bién thién thé dang ap tiéu chudn ctia phan

(rng sau:
2Mg(r) + CO, (k) —» 2MgO(r) + C(gr)
AH 5e5(kJ/m0l) 0 13935 6018 0
S.(J/mol.K) 32,5 213,6 26,78 5,69

0 0 0
AG‘298 = AH 208 _TASzgs

AH .. = 2(-601,8) —1(-393,5) = —810,1kJ

ASS, = 2(26,78) +5,69— 2(32,5) — 213,6 = —219,35]

AG,,, = AH . —TAS,, = -8101-298(-219,35.10"°) = 744,7k]



