Nhiét dong luc hoc

+ Nhiét dong luc hoc (Thermodynamics) la mot nganh vat ly nghién
ctru hién twong nhiét xay ra bén trong hé, cadc moi lién hé giira cac
bién trang thai ctia hé va cac qua trinh bién doi ning luong dudi
dang nhiét va cong vai moi truong xung quanh. Poi tugng nghién
ctru don gian nhat ciia nhiét dong luc hoc 1a khi 1y tudng.

+ Phan nay sir dung 2 phuong phap nghién ctru co ban:

- Nhiét dong lwec hoc co dién (Classical Thermodynamics): g
dung trong phan nhiét dong hoc. Nghién ctru vi mo céac diéu kién
bién doi trang thai va bién hdéa ning luong dé rut ra cac dinh luat.
Phuong phap nay dua trén hai nguyén 1y co ban cua nhiét dong luc
hoc, khéng quan tdm dén van dong vi md bén trong vat chat.

- Nhiét dong lue hoc thong ké (Statistical Thermodynamics): trong
phan vat Iy phan tir. Nghién ctru su van dong vi md bén trong vat
chat. Van dung co hoc phan ttr, nguyén tir va phuong phap thong ké
dé tim qui luat chung va giai thich céc tinh chat vat chat.
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Nhiét dong lwc hoc: Khi ly twéng
1. Vai khai niém
+ Khi ly twéng (Ideal gas): 1a khi chira mot so rat 1én phan tir hay
nguyén tir chuyén dong ngau nhién khong tuong tac nhau trir khi
va cham dan hoi. Khai niém khi ly twong duoc sir dung thuan loi

VI no tuan theo dinh luat khi ly tuéng, phuong trinh trang thai don
gian va c0 thé phan tich boi co hoc thong ké.

+ Mot mol khi Iy tuéng & dicu kién nhiét do va ap suat tiéu chuan
(T=0°C, p= latm) chiém thé tich 22,4 lit.

+ Céc khi thuc (khi nhe) & nhiét do cao va ap suat thap so véi diéu
kién tiéu chuan duoc xem nhu khi Iy tuong. Khi ndng hon hay ¢
nhiét do khong thap va ap suatr khéng cao ciing xem gdan ding 1a
khi ly tuong.
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Nhiét dong lwc hoc: Khi ly twong
1. Vai khai niém (tt)
+ Bién (thong so) trang thai (state variable):

- Moi trang thai chat khi dugc xac dinh béi mot tap hop tinh
chat.

- Méi tinh chat dic trung boi mot dai lwong. Pai lugng nay co
trj s6 thay doi theo trang thai cua chat khi goi & bién trang
thai hay thong so trang thai.

- Bién trang thai thuong dung: ap suat (p), nhiét do (T), mat do
phan tir (ny), the tich (V).

+ Phwong trinh trang thai (Equation of state):
- Hé thure gifta cac bién trang thai xac dinh trang thai ctia chat
khi goi la phuong trinh trang thai.
f(p,V,T) =0
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Nhiét dong lwc hoc: Khi ly twong
1. Vai khai niém (tt)
+ Nhiét do (Temperature) |a dai luong biéu thi su “néng” hay
“lanh” cua mot vat Khi tiép xUc. Vat gay cam giac nong “thuong”
c0 nhiét d6 cao hon vat cho cam giac lanh. Cam giac ndng, lanh la

chu quan, do d6 dung nhiét ké va xay dung thang nhiét do dé do
nhiét 3o (su nONQ) ciia mot vat.

Nhiét do lién quan voi dong nang phan tir ctia vat chat. Do do,
nhiét d6 bi€u dien mic do chuyén dong hon loan cua cac phan tur
bén trong chat khi ly twong goi la chuyén dong nhiét.
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Nhiét dong lwc hoc: Khi ly twong
1. Vai khai niém (tt)

+ Thang nhiét do (Temperature Scales): Nhiét do Celsius (Bach
phan), nhiét do Fahrenheit, nhiét d6 Kelvin (Tuyét doi)...

v

-273°C 0°C 100°C
-459,67°F 32°F 212°F
0°K 273,15°K 373,15°K
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Nhiét dong lwc hoc: Khi ly twong
1. Vai khai niém (tt)
- Ap suat chat khi (Pressure): 1a luc ma khi tdc dung Ién mot
don vi dién tich cua thanh binh theo phuong vuong goc.

_F
AS

p (N/m?)

(F: luc tac dung trén
dién tich AS)
- Pon vi:
N/m? = Pa (Pascal)
1 bar = 100 kPa

Technical atmosphere: 1 at = 0,98066.10°> N/m? = 736 mmHg (torr)
Standard atmosphere: 1 atm = 1,01325.10° N/m? = 760 mmHg
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Nhiét dong lwc hoc: Khi ly twong
1. Vai khai niém (tt)
- Nhiét, nhiét lwong (Heat, Quantity of heat)

I = 1

Khi hai vat néng, lanh tiép xGc nhau, vat lanh dan 4m 1én va vat
nong dan ngudi xudng deén khi 2 vat can bang nhiét. Nguyén
nhéan la do qua trinh truyén nang luong tir vat ndng sang vat
lanh. Nang luong do goi la nhiét hay nhiét lugong.

Can phan biét gitra nhiét do (bién trang thai) va nhiét lugng
(ham qua trinh)

Pon vi cua nhiét lwvong (thtr nguyén nang luong): J (don vi Sl)

Calori (Cal) 1a nhiét luong can thiét dé nang nhiét do ciia mot
gam nudc tir 14,5°C [én 15,5°C. 1 cal = 4,186 J
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Nhiét dong lwc hoc: Khi ly twéng
1. Vai khai niém (tt)
- Nhiét dung riéng (Specific heat) ctia mot chat (c) la dai lugng
O tri sO bang nhiét lwgng can thiét truyén cho mot don vi khoi
lwong cuaa vat do dé nhiét d6 cua no tang thém 1°K.
Mot chat khoi lugng m nhan nhiét $Q 1am cho nhiét do ting dT:

0Q = mc.dT

_150

— Nhiét dung riéng: -
' ) J 3 mdT

(J/kg.K)

- Nhiét dung mol (Molar heat capacity): wng véi 1 mol ().

= | C=puc (J/mol.K) = (kg/mol)(J/kg.K)

m
— 6Q=ECdT
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Nhiét dong lwc hoc: Khi ly twong
2. Phwong trinh trang thai khi ly twong

+ Dinh luat Boyle (1662) (Mariotte)
T =const => PV =const =>PV=P,V,

+ Dinh luat Charles (1787) (Gay-Lussac)
P = const => Y W Tc + 273,15

=-— = V=V = V,(1 T
T T, 07273,15 o(1+aTc)
P Do

V = const => TZT_O = p =po(l+ aTe)

+ Pinh luat Dalton vé ap suat riéng phan (1801)

n
Ptotal = P1 + P2+ +pp = z pi | (p;: &p suat riéng phan)
i=1
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Nhiét dong lwc hoc: Khi ly twong

2. Phwong trinh trang thai khi ly twéng (tt)
+ Dinh luat khi ly twong Clapeyron (1834)
pV, = R(T¢ + 273,15) = RT

V—MRT— NRT—NkT
P p Ny

N
— p=VkT=n0kT

V: thé tich chat khi (m3); V : thé tich 1 mol khi
M: khoi lvong cta chat khi (kg).

w: khéi lwgng mol cua chat khi (kg).

R ~ 8,31 J/mol.K :hang s6 khi ly twéng
N,=6,0221367.102 /mol : hang s& Avogadro
k= R/N, =1,38.1023)/K : hang s Boltzmann
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Nhiét dong lwc hoc: Khi ly twong

3. Phuwong trinh co ban ciia thuyét dgng hoc phan tir chat khi

+ Thuyét dong hoc vé khi Iy twong bao gom nhiing gia dinh:

Chat khi bao gom mot so rat 1on céc hat rat nho 1a phan tu
hay nguyén tir. Kich thudc phan tir rat nhd so vdi khoang
cach trung binh gitra chung.

Phan tr chuyén dong nhanh hon loan thuong xuyén.

Cac phan tir khong tuwong tac nhau trir khi “thinh thoang”
cac phan tir va cham nhau va va cham voi thanh binh la va
cham tuyét d6i dan hoi.

Pong ning tinh tién trung binh cta phan tir chi phu thudc
nhiét do tuyét doi ctia hé.
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Nhiét dong lwc hoc: Khi ly twong

3. Phuwong trinh co ban ciia thuyét dong hoc phan tir chat khi (tt)

+ KLT gom N phan ti khoi lugng m
trong binh lap phuong canh a.

- Xét phan tir i chuyén dong v; va| — m

cham thanh trai cua binh. 1 ; L
- D6 bién thién doéng luong thanh x ”

trai nhan dugc: Ap = 2mv;,
- Thoi gian gifta 2 lan cham thanh
trai: At = 2L/v;, 3 =
2

Vv

- Lyc do phan tir i tac dong lén thanh trai: ¢ AP _ MVix
At L

mv, 2
L

- Luc do hat N phan tir tdc dong Ién thanh trai: F = z fi =N
i
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Nhiét dong lwc hoc: Khi ly twong
3. Phuwong trinh co ban ciia thuyét dong hoc phan tir chat khi (tt)

- Do su binh dang ctia cac phuong

2
2 2 2 2 2 2 V
= Vo=V +V +V; =3Vy =V, =—
2
= F:va :p.L2 (L2 la dién tich thanh trai)
3L

- Ap suat p cua chat khi theo thuyét dong hoc phan tu:
p_vaZ_vaz_Zn mv? _ p—gnw
38 3V 3 ° 2 3 "

- Theo PT trang thai khi Iy tuong: p =n, KT

— Pong ning tinh tién trung binh cua phan t: |wg = — KT
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Nhiét dong lwc hoc: Khi ly twong

4. Phwong trinh co ban cua khi thue
+ Phwong trinh Van der Waals (1873)

Chat khi trong thuc té khong thda man day dd diéu kién cla
khi ly twong (mat dd khong lodng, cd twong tac hap dan va
dién ti gitra cac phan ti goi la luc twong tac phan tu,...) dwoc
goi la khi thuc. Phuwong trinh trang thai khi ly twéng khéng thé
ap dung duoc cho cac khi & 4p suat cao hay nhiét do thap.

a . 7
(p+ ?)(Vu —b)=RT (tng vdi 1 mol)
1l

M? M
hay (e 2 v-Mpy = Mpr
TRIA'A u o

a, b: s6 hiéu chinh ap suat va thé tich phu thudc loai khi.
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