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4.1. Khai nieém vé nhiet dong hoc va nhiét
dong hoa hoc

e Nhiét dong hoc: khoa hoc vé sy chuyén bién
tuong ho cua cac dang nang lugng khac nhau.

e Ap dung nhiét dong hoc trong hdéa hoc > nhiét
dong hoa hoc > nghién cuu cac quy luat vé su
chuyén bién tuong ho gilta héa ndng va céc
dang nang ludgng khac.

Chuong 04 2
CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

4.2. Mot so khai niém can thiéet

4.2.1. Hé

Hé la tdp hop cac vat thé xac dinh trong khdng
gian nao do va phan con lai xung quanh la moi
trudng.

e Hé hd: trao doi chat va nang lugng vGi moi trudng.
e Hé kin: chi trao ddi ndng lugng véi mdi trudng.

e Hé cb I4p: khdng trao ddi chdt va nadng lugng véi moi
trudng.
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e Hé dbng thé: c6 cac tinh chat hoéa ly giéng nhau & moi
diém cua hé > khbéng cé bé mat phan chia hé thanh
nhirng phan co6 tinh chat hda ly khac nhau.

e Hé di thé: c6 bé mat phén chia hé thanh nhitng phén
co
tinh chat hoa ly khac nhau.

e Pha: la phén ddng thé clia hé dj thé, co thanh phén,
cau
tao, tinh chat nhat dinh va dudc phan chia vdi cac phan
khac bang bé mat phan chia nao do.

e Hé can bang: cb6 nhiét do, ap suat, thanh phan giong
nhau ¢ moi diem cua hé va khong thay dobi theo thdai

gian.
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4.2.2. Trang thai nhiét dong cua hé va théng soO
trang thai, ham trang thai

e Trang thai cua hé dudgc xac dinh bang tap hdp
cac thdong sb biéu dién cac tinh chét hda ly cula
hé, goi la thong sb trang thai = lién hé véi nhau
bang phudng trinh trang thai.

e Trang thai can bang: cac thong s6 trang thai
giong nhau ¢ moi diém cua hé va khong thay doi
theo thai gian.
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e Ham trang thai: la dai ludng nhiét dong co gia
tri
chi phu thudc vao cac thong soO trang thai cua hé
ma khong phu thudc vao cach bién doi cua hé.

e Trang thai chuan:
P=101,325 kPa = 1 atm
T = 298,15 K = 25 0C
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4.2.3. Qua trinh nhiét dong

e Qua trinh la su bién ddi xay ra trong hé gan lién
vOi su thay doi cua it nhat mot thdong s trang
thai.

e Qua trinh xay ra & diéu kién ap suit khong doi

goi la qua trinh dang ap; V = const = qua trinh
dang tich: T = const & qua trinh dang nhiét.
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e Qua trinh thudn nghich: cé thé dién ra theo
chiéu

thuan va nghich, khi dién ra theo chiéu nghich,

hé va moi trudng tréd vé dung trang thai ban dau.

e Qua trinh bat thudn nghich: khi dién ra theo
chiéu nghich, hé va moéi trudng khoéng tré veé
dung trang thai ban dau.
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4.2.4. Nang luong, nhiét va cong

Nhiét va cdng la hai hinh thic trao déi nédng lugng
gitra hé va moi truong:
e Su truyén nhiét xay ra khi hé tiép xuc nhiét
v8i moi trudng dan dén su can bang nhiét
do.
Quy udc: Hé thu nhiet: +; hé phat nhiét: -.
e SU truyén cong xay ra khi hé tiép xuc co hoc

vOi moi trudng. Quy udc: Hé nhan cong: -; hé
sinh cong: +.
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4.2.5. Cac don vi quoc té vé do luong nang luong
1J=1Nm = 10’ erg

lerg=1dyncm = 10"7]

1cal =4,184 ] = 4,184.107 erg

1eV =1,602.1012] =1,602.10"12 erg = 23061 cal
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4.3. Nguyén ly I cua nhiét dong hoc va hiéu
'ng nhiét cua cac qua trinh héa hoc

4.3.1. Khai niém vé nhiét hoa hoc va hiéu ung
nhiét

Luong nhiét phat ra hay thu vao trong cac qua
trinh hdéa hoc goi la hieu Ung nhiét, va linh vuc
nghién cuu hiéu Ung nhiét cua cac qua trinh hoa
hoc goi la nhiét hdéa hoc. Ca sd ly thuyét cua nhiét
hoa hoc chinh la nguyén ly I cua nhiét déng hoc.
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4.3.2. Ap dung nguyén ly I nghién cdu hiéu (ng
nhiét

Nguyén ly I: khi cung cap cho hé moét lugng nhiét
Q, luong nhiét nay sé& dugc dung dé lam tdng ndi
nang U cua hé va thuc hién cong A chong lai cac
luc bén ngoai tac dung Ién hé.

Q=AU+ A
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NOi ndng 1& ndng lugng san cé, &n diu bén trong
hé, gdbm: nang lugng chuyén ddng tinh tién,
chuyén ddng quay, chuyén dong dao déng clia cac
phan t&, nguyén tu, hat nhan, electron trong hé;
nang ludng tuong tac hat dady cla cac phén ta,
nguyén tu, hat nhan, electron; nang lugng bén
trong hat nhan. U la m6ét ham trang thai, co gia tri
khéng phu thudc vao céch bién ddi cua hé:

AU = U, - U,
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Cong A 1a cong ma hé thuc hién khi hé chuyén tur
trang thai 1 sang trang thai 2 dé chdng lai cac luc
bén ngoai tac dung lén hé. Boi voi cac qua trinh
hoa hoc, cong A chu yéu la cong dan nd chdéng lai
ap suat bén ngoai:

2 v,
A:Ipdv = IPdV

1 Vv,
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_P
Qua trinh dang tich: V = const > A = 0
Qua trinh dang ap: P = const > A = PAV
Hé long, ran 2 AV=0> A =0
Hé khi ly tuéng, T = const > A = PAV = AnRT
Hé khi ly tudng, T # const > A = PAV = nRAT
Qua trinh dang nhiét, khi ly tuéng, T = const:

V2 V2
= ,f _ {nRT = VvV, _ P,
A~ JPdVv = J——adV ~ nRT In — = nRT In —
\Y Vv P

Vv 1 2

o 1

1
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4.3.3. N6i ndng, enthalpy va nhiét dang tich, nhiét
dang ap

NOi ndng va nhiét dang tich:
A=0>>0Q, =AU
Enthalpy va nhiét dang ap:
Q, = AU + PAV = U, - U, + P(V, - V,)
Q, = (U, + PV,) = (U; + PV,;) = H, - H,= AH
> AH = AU + PAV
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Nhiét dung cua mot chét la lugng nhiét can dé
nang nhiét d6 cua chat do Ién 19, Nhiét dung cua
1g chat dudc goi la nhiet dung rieng. Nhiet dung
cua 1 mol chat dudc goi la nhiét dung mol. Nhiét
dung mol & ap sudt khéng d6i > nhiét dung mol
dang ap C,. Nhiét dung mol & thé tich khdong doi
- nhiét dung mol dang tich C,.

Do6i voi khi ly tudng:
C,=C, +R
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Nhiét dang ap: =
Q, = AH = fcpdT

Trong khoang nhiét do khong I6n, cho n mol chat:

Qp =N Cp (TZ _Tl)

Nhiét dang tich: T
Q, ~Au = ICVdT

Ty

Trong khoang nhiét d6 khong I6n, cho n mol chat:
Qv =N Cv (TZ — Tl)
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4.3.4. Hiéu ung nhiét cua cac qua trinh hoa hoc

e LuUdng nhiét ma hé trao dobi trong cac qua trinh
hoa hoc goi la hiéu Ung nhiét cua qua trinh hoa
noc. Cac qua trinh thudng xay ra ¢ ap suat
khdng dbi = thudng dung AH.

e Cac qua trinh chi c6 chat ran va chat long tham
gia 2> AH ~ AU

e Cac qua trinh lién quan dén chat khi ¢ nhiét do6
thap: AH = AU + An RT
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Hiéu ¥ng nhiét tiéu chuan: Pé thudn tién trong
viéc s dung, hiéu Ung nhiét thuong dugc tinh cho
1 mol chat & diéu kién chuan (1 atm: 298 K) >
hiéu 'ng nhiét tiéu chuan AHO,, hodc AHO,
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e Nhiet tao thanh cua mot chat la hieéu Ung nhiét
cua phan Ung tao thanh 1 mol chat do tu cac
don
chat & trang thai bén virng nhat trong nhirng
dieu kién da cho vé ap suat va nhiét do. Nhiet
tao thanh tiéu chuén cla caéc don chit bén &
diéu

kién tiéu chudn dugdc quy uéc bang 0.

e Nhiét dot chay cua moét chat la hiéu Ung nhiét
cla phan Ung dot chay 1 mol chat dé bang oxy
tao thanh cac oxyt cao bén ¢ dkpu.
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e Phucong trinh phan ung hda hoc c6 ghi hiéu Ung
nhiét dugc goi la phuong trinh nhiét hda hoc.
Trong phudng trinh nhiét hdéa hoc ciing ghi ro
trang thai cua cac chat phan Ung va san pham.
C(gr) + H,0(k) = CO(k) + H,(k); AH% =131,25 kI/mol
e Co6 thé dua vao hiéu Ung nhiét dé du ddan chiéu
dién ra cac qua trinh hda hoc o nhiét do thuong:
qua trinh phat nhiét co the tu xay ra, qua
trinh thu nhiét khong the tu xay ra.
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4.3.5. Tinh téan nhiét hoa hoc
4.3.5.1. Cac dinh luat nhiét héa hoc va hé qua

Dinh luat Lavoisier - Laplace: Lugng nhiét
dugc hap thu khi mét chat phan huy thanh cac
nguyén té bang lugng nhiét phat ra khi tao thanh
hdp chat do tu cac nguyén to.
1/2H,(k) + 1/2Cl,(k) = HCI(k); AH%oq = -92,31 kI/mol
HCI(k) = 1/2H,(k) + 1/2Cl(k); AH%, 45 = 92,31 kJ/mol
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Pinh luat Hess: Hiéu Ung nhiét cua qua trinh hoa
hoc chi phu thudc vao ban chat va trang thai cua
cadc chdt dau va san pham cudi ch khéng phu
thuoc vao dudng di cua qua trinh.

/ A \
AH, AH,
AH
»Y
B > C

X

AH

AH = AH, + AH, = AH; + AH, + AH;
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Hé qua 1: Hiéu Ung nhiét phan ng bang tong
nhiét tao thanh cua cac san pham phan Ung tru di
tdbng nhiét tao thanh cua cac chat dau.

Hé qua 2: Hiéu Ung nhiét phadn ng bang tdng
nhiét dot chay cua cac chat dau tru di tong nhiet
dot chay cua cac san pham phan uUng.

aA + bB = cC + dD
AH — (CAHttC + dAHttD) = (aAHttA + bAHttB)
= (@AHgca + bAH4) - (CAHgc + dAH4p)
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4.3.5.2. Xac dinh hiéu ung nhiét cua cac gua trinh
hoa hoc

Dua trén dinh luat Hess va cac hé qua cua no, cac
dai lugng nhiét tao thanh va nhiét dot chay cua
cac chat.

Vd 1: C(gr) + V2 0,(k) = CO(k), AH?,? (6.20)

C(gr) + O,(k) = CO,(k), AH?, = -393,51 ki/mol (6.21)

CO(K) + %2 O,(k) = CO,(k), AHO, = -282,99 kI/mol (6.22)
(6.21) - (6.22) > (6.20)

> AHO, = AHO, - AHO, = -393,51 + 282,99 = -110,52 kJ/mol
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Vd 2: CaCO,(r) = CaO(r) + CO,(k), AHO?

AH® = [(AH%)ca0 + (AH %) coo] = [(AHO)cacos]
= -635,09 -393,51 - (-1206,92) = 178,32 kJ/mol

vd 3:
CH5COOH(l) + C,H:OH(l) = CH;COOC,H:(1) + H,O(l), AHO?
AHO = [(AH%)x +  (AH%)R] = [(AH% )]
= -874,58 -1367,58 - (-2238,36) = -3,8 ki/mol
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