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*Muc tiéu:

- Nam dwoc cac khai niém co ban.

- Hiéu va van dung dwoc nguyén i | nhiét déng
hoc, dinh luat Hess va cac hé qua.

- Xac dinh hiéu rng nhiét cua mét phan rng hoa
hoc bang thwc nghiém.
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1.1. Cac khai niém

- Nhiét dong hoc: Nganh khoa hoc nghién cou quy luéat
diéu khién sw trao déi ndng lwong, ddc biét 1a nhiing quy
ludt c6 lién quan dén cac bién dbi nhiét ndng thanh dang
ndng lwong khac va nhitng bién déi qua lai gitra nhing
dang nang ltrong do.

- Nhiét dong hoa hoc: La khoa hoc nghién ctru nhirng
tkng dung cua nhiét déng hoc vao hda hoc.

- Hé nhiét déng: La mot vat hay mdt nhom véat duoc lay ra
dé nghién ctru. Tat cé nhitng gi khéng thudéc hé do lam
thanh moi trirong bén ngoai.

Vi du: Co thé con nguoi 1a mot hé nhiét déng.



== 1.1. Cac khai niém

=3

= . - Phan loai hé nhiét dong:

=a * Xét vé phuwong dién TBVC va nang luong voi moi trirong:
— =
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== 1.1. Cac khai niém

=2

=" - Phan loai hé nhiét déng:

== p X > 4 Ay ar > ,.

=a * Xét vé ban chat hoa li cua hé: R
=2 1 Hg dong thé +Hedithe
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— e
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;: - Pha la phan déng thé cua hé, c6 thanh phan va tinh chat giong hét nhau
=3 dwoc ngan cach véi cac phan khac cua hé béi bé mat phan chia pha.




== 1.1. Cac khai niém
= 1

=7 _Thong so trang thai — ham trang thai

=. Trang thai cla hé: 1a tdp hop céac tinh chat cua no6 cé thé

== do duoc truc tiép hay gian tiép nhw nhiét do, &p suét, thé
= . tich, khéi lwong, thanh phdn héa hoc,...n6i 1én dac diém

- cua hé d,ang duwoc khao sat.

=+ Vidu: Boi voi khi li twdng: PV = nRT

%; Thong s trang thai: la nhirng dai lwong vat li xac dinh
—» trang thai hé.

== + Thong sb khuéch dé (dung dd): khdi lwong, thé tich, s

==

= Mol.
p— |

— . + Thong s6 cuong doé: khoi lwong riéng, nhiét do, ...



== 1.1. Cac khai nié
=1

=2 -Théng sO trang thai — ham trang thai

=a Ham trang thai: M6t ham duoc goi 1a ham trang thai néu
= bién thién cac dai lgng chi phu thude vao trang thai géu 7
=2 va frang thai cubi (khong phu thudc vao cach thire bién doi
cua hé).
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=2 1.1. Cac khai niém
=2

=2 - Thong s0 trang thai — ham trang thai
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= . — Bién thién ham trang thai:
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2: 1.1. Cac khai niém

=2

=" - Bien doi thuan nghich — bat thuan nghich

=3

- , - 7 2 .

== Bién do6i thuan nghich la bién d6i ma cac trang thai trung
= . gian cla hé trai qua dwgc xem nhw do qua trinh can bang.
@

=2Vidy 1: H,0, = HZO(D ¢ 0°C, 1 atm.

. i Dao déng clia con lac khéng c6 ma sat.
—_

s |

- s, z > ~ A X X

==\ du 2: Nwdc chay tw trén cao xuong thap.

. 75 Dao déng cla con lac cé ma sat.

=2

x 23



2: 1.2. Nguyén li | nhiét déng hoc

== 1.2.1. Néi nang U
=7

=2 Noi nang U la toan bd nang lwong dw trir ciia hé, bao gom:
=2
== - PAng nang chuyén ddng cla cac hat.

=3

—. - Thé nang twong tac gilra cac hat.
=3

=2 U= E‘finh tien ¥ Edao dong * quay EhuT day
=7

=3 \
=3

=3

=2

=3

=2

=3
=3
=3
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x*




2: 1.2. Nguyén li | nhiét déng hoc

== 1.2.1. Néi nang U

=7

= N N P
== U la ham trang thai.
-3

= - Khi chuyén tw trang thai 1 sang trang thai 2:
—fe |

- AU=U,- U,

f: U,>U,; — AU > 0:ndi nang hé tang.
—. U,<U; — AU <0:ndinang hé giam.
-

=32

=3



2: 1.2. Nguyén li | nhiét déng hoc
== 1.2.2. Nhiétva cong

Nhiét: 1a thwdc do cworng dd chuyén
dong phan tr cua hé.
Ki hiéu: Q

Coéng: 1a thwée do sw chuyén dich
nhirng khdi lwong vat chat vi mo
dwdi tac dung cua lwec nao do.

Ki hiéu: W
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1.2. Nguyén li | nhiét déng hoc

1.2.2. Nhiétva cong Quy woc:
cong (W) + Téa nhiét: Q <0
4_>[ MOoi trwdng ] Thu nhiét: Q > 0
et o Zlent + Sinh céng: W < 0
Nhan cong: W >0
1 W<0
H, gas :
E rephere.

Q<0

HC1 solution HC1 solution

(a) (b)
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1.2. Nguyén li | nhiét déng hoc
1.2.2. Nhiétva cong
v Nhiét Q:

Nhiét lvgng can dung dé dem m gam mét chat tang 1én
moét khoang nhiét dé twong doi nho, tr nhiét do t, den t,:

Q=mC(t;- )

C: nhiét dung riéng, Ia nhiét lwgng can thiét dé nang nhiét
dod cua 1g chat l1én 1K. Bon vi: Kcal/g.K, cal/g.K, J/g.K.



2: 1.2. Nguyén li | nhiét déng hoc
=" 1.2.2. Nhiétva cong

=7
-2

=2 v Cong W
-3
-3
-1
=2
=
=a
==
=3
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2 Cong thwc hién gian né khi:
. B W=Fh=P A.h

=3 ngoai

=32
=3 W=-P AV

- ngoai
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1.2. Nguyén li | nhiét déng hoc
1.2.3. Nguyén |li 1 nhiét dong

Q. Wi

(1)‘ '(2}

Q. Wi

Q1. Wy; Qa Wy;...; Q;, W, & nhiét va cong trao doi gitra hé
v&i moi tred’ng ngoai theo cac dwong bién doi 1, 2, ..., i.

Q+W,;=0Q,+W,=...=0Q,+ W,=const
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1.2. Nguyén li | nhiét déng hoc
1.2.3. Nguyén li 1 nhiét dong

AU=Q+W=Q—PAV

N&i dung clia nguyén Ii | cé thé dwoc phat biéu: Nang
ltrong ndi tai cua mot hé co lap la khéng doi.

Hay: Néng luong khong tu sinh ra cing khéng tw mat di,
nO chi chuyén tir dang nay sang dang khac.



== 1.3. Nhiét dang tich, nhiét dang ap

=2

=7 1 3.1. Nhiét dang tich Q,

== Nhiét dang tich la nhiét lwong

== thoat ra hay thu vao cua hé
= b < - X & 2
== rong qua trinh bién doi dang
=~ tich (V = const).

==

=3 AU = QV

=3
=3
— - Vay nhiét dang tich chinh la sw
== bién doi ndi nang.

=3

==

=2

=3
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1.3. Nhiét dang tich, nhiét dang ap

1.3.2. Nhiét dang ap (Q,)
Nhiét dang ap la nhiét lwong

thoat ra hay thu vao cua hé
trong qua trinh bién déi dang ap

(P = const).

AH = Q,

Vay nhiét dang ap chinh bang
sw bién thién entanpi clia hé.

Entanpi chuan: Ki hiéu AH9yg (AHO).

Thermometer
HCl{aqg)

2 polystyrene
coffee cups

NaOH(aqg)
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1.3. Nhiét dang tich, nhiét dang ap
1.3.3. Quan hé gitra Q, va Q,

- Doi v&i chat ran, 16ng: AH = AU va Qs =y
- DPoi v&i chat khi, xem 1a khi Iy twéng:

AH = AU + AnRT

Q, = Q, + AnRT

Thi: An = (c+d) — (atb)
Vidu: CgHg + 15/20,, — 6CO,, + 3H,0

O 300K co Qp, — Q, = 1245J. Hoi C4Hg va H,O trong phan
trng O trang thai long hay hoi. Cho R = 8,314 J/mol.K
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1.4. Nhiét hoa hoc

1.4.1. Hiéu trng nhiét cua phan trng

Hiéu trng nhiét cua mét phan L’an hoa hoc la nhiét lurong
toa ra hay thu vao khi mét mol chat tham gia vao phan tng
(hay mét mol san pham duworc tao thanh).

- O diéu kién dang tich: AU

- O diéu kién dang ap: AH

Phan (rng téa nhiét: AH < 0, Phan &ng thu nhiét: AH >0
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1.4. Nhiét hoa hoc
1.4.1. Hiéu trng nhiét cua phan trng

Phuwong trinh nhiét hoéa la phwong trinh co ghi thém nhiét
lwong toa ra hay thu vao va kem theo trang thai tap hop
cua cac chat.

Vidy: 280, + Oy = 2SOy AH = -196 kJ

* Lwu v: Khi viét phwong trinh nhiét héa can cht y dén hé
sO cua phwong trinh.



1.4. Nhiét hoa hoc

1.4.2. Nhiét sinh (nhiét tao thanh)
Nhiét sinh ctia moét chat Ié\lhi,éu tkng nhiét CL’Ia,phé!n tkng
tao thanh mdt mol cua chat do tir cac don chat bén viing ¢

* diéu kién do.

Ki hiéu: AH24g s (AHY).

Nhiét sinh chuan ctia don chat bén bang 0.

2 /i du:

1

3 0 — -
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1.4. Nhiét hoa hoc
1.4.3. Nhiét chay (nhiét dot chay)

Nhiét chay cua mdt chat |a hiéu trng nhiét cda phdn tng
khi dot chay hoan toan 1 mol chat thanh cac oxit cao nhat
bén ¢ diéu kién do.

Ki hiéu: A H)gg . hay AHY

AH¢(cH, )= ~890,34 kd/mol

Lwu v: Nhiét chay clia nguyén to ciing chinh Ia nhiét sinh
cua cac oxit bén cua no.

AHc(s ) =AHg(so -395,7 kJ/mol

3(k)):
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1.4. Nhiét hoa hoc
1.4.4. Nhiét phan hay

Nhiét phan hay cta mét hop chéat la ﬁiéu tkng nhiét cua
phan trng phan huy moét mol hop chat dé tao thanh céac

don chéat bén & diéu kién do.

i 1
Vidu: HO¢ — Hagy + - Oy

0
AHj

h(H,0,)) — 285,84 kJ/mol
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1.5. Dinh luat Hess va hé qua

1.5.1. Dinh luat Hess

Hiéu teng nl'{i_ét cua qu,é trinh hdéa hoc chi phu thuéc vao
trang thai dau cua chat tham gia phan tng va trang thai
cuodi cua chat tao thanh ma khéng phu thudc vao cac giai

doan trung gian.

AHO

Vi du: Cgr T O2(k)

AH?

Khi dé: AH® = AH? + AH)

- COZ(k)

/AHg

OZ(k)



2: 1.5. Pinh luat Hess va hé qua

i: 1.5.2. Hé qua cua dinh luat Hess
=2 v Héqual:
- = Hiéu trng nhiét ctia phan (ng thudn bdng hiéu tng nhiét

= . cua phan trng nghjch nhung nguoc dau.

-

=2 JﬂHt

- Ae—= B

- 12 AH,

-

=2 Vidu: Ny + Oz — 2NOy AH =182,6 kJ
=2

=32

L = |



2: 1.5. Pinh luat Hess va hé qua

=% 1.5.2. Hé qua cua dinh luat Hess

="

=. Luyén tap: Tim AH cta phan &ng:

-3

. i CHyy + 20,49 — COyhyy + 2H,0,

-2

=, Biett C,+2H,, —CH,,  AH=-74,6kJ/mol
== Cgr + OZ(k) — COZ(k) AH - - 393,5 kJ/mOI

=3
=]
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1.5. Dinh luat Hess va hé qua

1.5.2. Hé qua cua dinh luat Hess
v Hé qua 2 :

Hiéu trng nhiét cia mét phan g bang téng nhiét sinh cda
cac chat sén pham trcr di tbng nhiét sinh ctia cac chat tham
gia phan rng (cO ké cac hé sb hop thirc cua phurong trinh
phan trng).

AH = Z(AHS)Sp B Z(AHS)tg

T|m AHO cua phan (rng biét: AHS(NH (k)) =-45,9 kJ/mol,
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1.5. Dinh luat Hess va hé qua

1.5.2. Hé qua cua dinh luat Hess
v Hé qua 3:

Hiéu trng nhiét cia moét phan ng bdng téng nhiét chay
ctia cac chat tham gia trtr di tdng nhiét chay cla cac chéat
san pham (c6 ké cac hé sb hop thirc clia phuwong trinh
phan trng).

AH = Z(AHc)tg B Z(AHc)sp

Vi du: Tinh AH cua phan &ng:

CoHagy + 2Hpig — CoHggg
Biet AH? (C,Hy0) = -1300 kJ.mol%, AH (C,Hg,) = -1560
kJ.mol%, AH? (H,) = -286 kJ.mol



2: 1.5. Pinh luat Hess va hé qua

i: 1.5.3. Nang Iwong lién két

=~ D0 manh cia lién két héa hoc dwoc biéu dién bang nang
== |wong lién két, ki hieu AHg

-3

- i AH = Y AHg(chat phan &ng) - S AHg(chat san pham)

== Vi du: Xac dinh hiéu tng nhiét cua phan wng:

f: Biet AHB(H'H) = 436 kJ.moI'l, AH|3((:|_C|) = 243 kJ.mOl'l,
;"1 AHB(H-CI) = 432 kJ.mol?

==
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==
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=]
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1.5. Dinh luat Hess va hé qua

1.5.4. Sw phu thuéc cua hiéu rng nhiét vao nhiét do

Nhiét dung mol dang tich (C,):

AU = le C, dT

Nhiét dung mol dang ap (Cp):

Vi du: 3H,4 + Nygy — 2NHg. Tinh AH phan (rng & 400K
Biét AH? (NH.) = -46,2 kJ/mol va trong khoang nhiét do tc
250K — 450K nhiét dung mol dang ap cla cac chat nhw
Co(Hy) =2,91 + 0,002T J/K.mol
Co(N,) =27,1 +0,006T J/K.mol
C,(NH3) = 25,5 + 0,032T J/K.mol

Sau.

AH, = AH, + [* AC, dT





