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SOLIDS
THE STATE OF MATTER CHANGES AS YOU ADD MORE ENERGY
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solid

@ rigid . .
@ fixed shape |( ) no fixed shape | ) no fixed shape
@ fixed volume | ¢ fixed volume | no fixed volume




KHIi LY TUONG

KHIi LY TUONG

- Luc tuong tac gitra cac phan tur

tao thanh chat khi khong dang ké

- Kich thudce ctia cac phan tir
khong dang ké




SURROUNDINGS
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73| Kl
'r;l:f“‘v‘ _‘
. ‘: | WP "'
R
. l)' s y
k94 b
4.:;- -
L. U
Matter: Yes

Top: adjustable
Heat: Yes

Sun /l\ I

Matter: No
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Top: fixed
_ Heat: No
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Microscopic World Macroscopic World
—>P, V, 1T, n
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Position _
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Thong s6 trang thai

1/ Nhiét do

Dac trweng mare do
nong lanh cua mét
vat

Thang nhiét do
o bach phan (Celsius):
toC

Thang nhiét do tuyét
doi (Kelvin): T (K)

T (K) = t°C + 273

°F - Fahrenheit
°C = 32°F

2/ Ap suéat 3/ Thé tich

Pac trwng cho marc do Mién khdng gian ma cac

tac dung cua cac phan phan tl khi chuyén dong,
ter khi 1én thanh binh doi vai khi ly twéng la thé

tich cda binh chira

Pon vi m3
Pon vi:
- N/m? hay Pascal (Pa)
- Atmétphe (at);
1at = 9,81.10* N/m?

- Atmoétphe ky thuat
(atm);

1atm = 1,01.10° N/m?

ImmHg = 1 at = 1 atm
736 760



ISIEMRERATURE

Fahrenheit, °F Celsius, °C Kelvin, K

Boilirng paift’ - ————~ Il y Z12°F ~———— === o R QO = = e = = 1) 373.15K
of water 1 1 1
|
] ] p
— > 180 Fahrenheit — > 100 Celsius E > 100 kelvins
- | degrees - | degrees .
Freezing point - - - - - , - o
of water

T(K)=T(°C)+273



V(m3) =V(litre)x10-3




Weight

100 N A=0.01m°
Area A
A=01m2 Same force,
P = 1000 Pascals different area,
different pressure
SRRRESSURE 2
1Pa = INm-

latm = 1.013x10°Pa




4. CHEMICAL

COMPOSITION

Relationships between Mass, Mole,
and Avogadro’s Number

# moles of
n=m/M, Hemens () N=nN,
m=nM n=N/N,
Mass of N=m/M)N, | #atoms of
element (m) |+ m = (VN M element (N)
n: number of moles

m: mass

M: molar mass

N: number of atoms

N,: Avogadro’s number, 6.022 x 10*




/:: V=2£.4 L ::\

4, CHEMICAL

COMPOSITION

Molar Volurme

STP (sfandard temperature and pressure):
22.4 L for 1mol of any gas.



PHUONG TRINH TRANG THAI KHi LY TUONG

PHUONG TRINH TRANG THAI M: khoi lwgng cua chat khi (kg).

u: khoi lwgng cla mét kilomol chat khi (VD: pg, = 32 Kg/Kmol)
V: thé tich cha khdi khi (m3).
R = 8,31. 108 (J/kmol.K) I& hang s6 goi la hang so6 khi ly twéng.

T: nhiét do cda khoi khi theo thang nhiét dé tuyét doi (K)

. RT
Thé tich caa mo6t kmol khi: Vﬂ = T

Trong diéu kién tiéu chuan (t=0°C, p = 1atm) > 1 kmol c6 V = 22,4m3




PHUONG TRINH TRANG THAI KHi LY TUONG

> Qua trinh dang nhiét (T = const): 1a qua trinh bién doi
trong d6 nhiét dé T cua khdi khi dwoc gitra nguyén khéng
doi.

PHUWONG TRINH TRANG THAI

pV =const  (dinh luat Boyle — Mariotte)

> Qua trinh dang &p (p = const): la qua trinh bién doi trong

do 4p suat p cua khéi khi dwoe gitra nguyén khong thay
doi

V
= — const (dinh luat Gay — Lussac)

> Qua trinh dang tich (V = const): 1& qua trinh bién doi
trong do thé tich V clha khdi khi dwoc gitv nguyén khéng
thay doi .
?=Const (dinh luat Charles)



0-1. Co6 40g khi O, chiém thé tich 31 & 4p suat 10at.
a. Tinh nhiét d6 cua khi
b. Cho khoéi khi gian nd dang ap tdi thé tich 41. Hoi nhiét d6 cua khoi
khi sau khi gian no.
]
0-2. C6 10g khi H, 6 ap suat 8,2at dung trong mét binh thé tich 20L.
a. Tinh nhiét d ctia khéi khi
b. Ho néng dang tich khéi khi nay dén ap suét cua né bang 9at. Tinh
nhiét @6 cua khéi khi sau khi ho néng
- ]
0-3. Co 10g khi dung trong mot binh, ap suat 10’Pa. Ngudi ta 14y binh ra
mot lugng khi cho té1 khi ap sudt cua khi con lai trong binh bang
2,5.10°Pa. Coi nhiét do khi khéng doi. Tim lugng khi da 14y ra



PHUONG TRINH TRANG THAI KHi LY TUONG

" . M N.m N .
THONG KE BOLTZMANN Ta co: = N (m: khoi lwvong cua 1 phan t&r khi)
A

Y7 - N,.m
Phwong trinh trang thai )
(N, = 6,023.10%° ph&n t¢ /Kmol: s6 Avogadro)

p:nkBT :pV:MRT:lRT
H N,

— =k, =1,37.10%(J / K) (hdng sé Boltzmann)




THUYET PONG HOC PHAN TU CHAT KHi

m 0 Cac chat khi dwgc tao thanh tir cac phan td khi

d Phan t& khi chuyén déng khdéng ngirng va cé kich

Phwong trinh co’ ban
thwde rat nho

p = Z nEd [ Céac phéan t&r khi khéng twong tac véi nhau trie khi
va cham

 Va cham gilra cac phan t&r khi vé&i nhau va gilra cac

phan tt khi v&i thanh binh la va cham dan hoi.



THUYET PONG HOC PHAN TU CHAT KHi

m > Poéng nang tinh tién trung binh ciia mét phan to

chi phu thubc vao nhiét dé
<Y nghia vat Iy cta nhiét doé: nhiét do la théng so vi
md phan anh mic dd6 van ddng cua cac phan tw

cau tao nén céc vat, vat cang nong thi chuyén

déng nhiét cang manh liét.



THUYET PONG HOC PHAN TU CHAT KHi

% Hai chat khi dam dac nhw nhau, chat khi nao

c6 nhiét dé cao hon thi 4p suat cao hon

% Hai chat khi c6 cling nhiét dé thi chat khi nao

dam dac hon sé gay ra 4p suat cao hon



THUYET PONG HOC PHAN TU CHAT KHi

L Y Bac tw do i cha cac phan tir khi 1a so toa dé doc lap can

thiét dé xac dinh vi tri chia phan tir dé & trong khéng gian.
Phan tir c6 bac tw do la i thi
nang lwong cua phan tw la:

i
2

kg T

» Phan tw chi c6 mét nguyén tw (cac hoi kim loai): 1 =3
> Phan tir gom hai nguyén ti (cac khi oxy, hydro...):i =5
> Phan tr géom nhiéu hon hai nguyén tir (CO,...):i =6



THUYET PONG HOC PHAN TU CHAT KHi

DTN - Noi nang la phan nang lugng (ng voi

chuyén ddng bén trong cla vat, bao gom
dong nang do sy chuyén déng cua céac
phan t& trong khoi khi va thé nang twong
tac gilra cac phan to khi.
= N&i nang U cua khi ly twéng 1a tbng dong
3 nang cua cac phan tu.

Do bién thién noi ning la




THUYET PONG HOC PHAN TU CHAT KHi

m Xét mot khdi khi co N phan tlr, mdi phan to

cO i bac tv do

Do bién thién ndi ning la ]
T T |
—>Toan bd khoi khi c6 N.i bac tw do EkBT

M6i bac tw do trng v&i mot nang lwong la

Nang lwong hay ndi nang clta khoi khi 1a:
Ma U =N LkBT
2

M N R
= » :kB
#o Ny 7N,

_u-M1ps

u 2




NGUYEN LY THU NHAT CUA NHIET PONG HOC

|. TRANG THAI CAN BANG — QUA TRINH CAN BANG
. NANG LUONG — CONG — NHIET LUONG

IIILNGUYEN LY THU NHAT NHIET BPONG HOC



. TRANG THAI CAN BANG — QUA TRINH CAN BANG

A1 % 7. 2 A ’ ./ N
Trang thai e Cac thong so trang thai clia hé cd gid
can bing tri hoan toan xac dinh
Y
‘ ’ n N / N ~ 7 . N e \
el BN G aeE M| Cac thong so trang thai dang thay doi
bang
/
\

Qua trinh e |3 qud trinh bién d6i gdm mot chudi
can bing lieén tiép cac trang thai can bang.




Il. NANG LUONG — CONG - NHIET LUONG
Pong nang: mirc do van dong cua hé

1. Nang lwvgng

Thé nang: mirc d6 twong tac cia hé vai moi trwong ngoai

NOi ndng: kha ndng tuwong tac lan nhau cla cac hat

Thoéng thwdng cac doi twong nghién clru xem la drng yén va bd

qua cac trwdng ngoai, nghia 1a déng ndng va thé ndng cua hé badng
khong.

Vay nang lwong cua hé chinh la néi nang cua n6

»NOo6i nang la ham don vi cua trang thai.

»BPon vi cua nbi nang: Joule (J) hay calory (cal)



Il. NANG LIONG — CONG — NHIET LIWONG

1. Pinh nghia: Lwc tac dung Ién chat khi dwoc xem la thwe hién mot

céng néu lam thé tich chat khi thay déi

Gan lién va&i qud trinh bién dai thé tich

Cong Cong khéng nhirng phu thubc vao trang thai dau va trang
thai cudi ma nd con phu thudc vao qui trinh duong di

La ham cua qud trinh




Il. NANG LIONG — CONG — NHIET LIWONG

Quy woc:

*+A>0: cong dwong — hé nhan cong — ndi nang tang

*A<0:cbng am — hé sinh c6ng — ndi nang giam

»COng nguyén to: 6A

»Pon vi cua cong: Joule (J) hay calory (cal)



Il. NANG LIONG — CONG — NHIET LIWONG

Biéu thirc tinh cong trong moét qua trinh can bang

Xét mét khoi khi trong mot xy lanh, pit

tong c6 thé di chuyén tw do khéng ma sét,

chon truc Ox nhw hinh vé.

LGc dau pit tdng cach day xy lanh mot

T

khoang la x,, nén khi bang céch tac dung
lén pit tdng co dién tich S mot lwc F dé pit
tong di chuyén dén vi tri cach day xy lanh

moét khoang X,



Il. NANG LONG — CONG — NHIET LUONG

Biéu thirc tinh cong trong mot qué trinh can bang

Ap suat bén ngoai tac dung lén pit tong: p =F/S. 7
N Y \ N 7 ~ ? S
Trong qua trinh can bang, ap suat nay la ap suat cua
khoi khi trong xy lanh
O
X3 X1

dx=x,—x <0
OA=—-Fdx=—-pSdx=—-pdV >0

Vay:  JA=-pdV

V?2
Khi thé tich cta hé thay doi tir V, dénV, A= —j- pdV
V1



Il. NANG LUONG — CONG — NHIET LUONG
3. Nhiet lwong

1. Pinh nghia: nhiét lwgng la mét dang trao doi khac clia nang
lvong khi cong khong duogc thuwe hién

Tén tai khi c6 mét qud trinh bién dbéi xay ra

: Kﬁhaéﬁg nﬂﬁ*ng Ehu thu»cf)c vao trang thai dau va trang thai cudi ma
n6 con phu thudc vao qui trinh dwong di

La ham cda qud trinh

Lvu y: Nhiét lvong l1a phan ndng luong nhiét ma hé trao déi véi mdi trwdng xung quanh.



IIl. NANG LUONG — CONG — NHIET LUONG
3. Nhiet lvong

Quy woce:
“ Q>0 : nhiét lwong dwong — hé nhan nhiét

% Q < 0: nhiét lwgeng am — hé téa nhiét

> Nhiét lwvgng nguyén t6: 6Q
» Don vi : Joule (J) hay calory (cal)



Il. NANG LIONG — CONG — NHIET LIWONG

3. Nhiet lwong
Biéu thirc tinh nhiét lwong trong mét qua trinh can bang
“ Nhiét lwong nho 6Q

Néu goi 8Q la nhiét lwgng hé nhan vao dé nhiét do tang dT thi ngudi ta nhan thay

OQ ti 1& v&i dT va ti 1& khoi lwong M cua hé, vay
0Q =cMdT

c 1a hé sb ti 1é, dwoc goi la nhiét lwong riéng cda hé (J/kg)

Ngoai ra ngwoi ta con dinh nghia nhiét dung riéng phan t¢Cla C = uc

. vay: 6Q="Ycar
y7i
+ Khinhiét d6 cla hé thay d8itir T, dénT, Q= I5Q j%d -Mear

71 M u



IIl. NANG LUONG — CONG — NHIET LUONG
3. Nhiet lvong

Biéu thirc tinh nhiét lwong trong mdt qua trinh can bang

Qud trinh ddng tich: C = C,, C, duogc goi |a nhiét dung riéng phdn ti

dang tich. s0-Mc ar

7

o=McaT

Y7

Qud trinh ddng dp: C = C,, C, dugc goi la nhiét dung riéng

phén t& déng dp. ’
5Q="2C dT

Y7

Q="c at

Y7



lIl. NGUYEN LY THU NHAT NHIET BPONG HOC

1. Phat bieu va bieu thwc
< Phét biéu
Po bién thién ndi nang (ndng lwong) ciia mdt hé trong mot qua trinh bién doi
bang tdng cdng va nhiét lwong ma hé nhan vao trong qué trinh dé
% Biéu thirc
Qua trinh bién doi nho
dU =0A +0Q

Qua trinh hiru han
AU =A+Q



lIl. NGUYEN LY THU NHAT NHIET BPONG HOC

2. Ung dung cta nguyén ly thir nhat nhiét déng hoc

<*Qua trinh dang tich (V = const)
Cong ma hé nhdn duwoc:V = const néndV =0

Ve M i
A:—j pdV =0 AU =— —RAT
Vi p2

D bién thién ndéindng: AU = A +Q

Nhiét lwgng hé nhan duoc: Q =AU -A =AU




lIl. NGUYEN LY THU NHAT NHIET BPONG HOC

2. Ung dung cta nguyén ly thir nhat nhiét déng hoc

“*Qua trinh dang ap (p = const)
Cong ma hé nhdn dwoc: p = const

V2
A=—pJ-dV =—p(\/2 _Vl)
V1

= A= p(\/l _Vz)
D6 bién thién nbi ndng:

AU =M1 AT
u 2

Nhiét lirong hé nhan dwoc

= Q :MCpAT

u

AU =A+0Q
M _ _
Tir Q:_CpAT = Cp—(§+1)R—CV+R
7

=C -C, =R (phwong trinh Mayer)

Cp:if2:1+g
C | |

Vv

y = dwoc goi la hé so Poisson



lIl. NGUYEN LY THU NHAT NHIET BPONG HOC

2. Ung dung cta nguyén ly thir nhat nhiét déng hoc

«»Quaé trinh dang nhiét (T = const) pV = pV, = p,V, = const

Céng ma hé nhén dwoc: T =const 2

V2 V2
A= pdV:-plvljd—V:— V, In 2 —A=-Mprint
V1 v1V V1 H V1
A sl A Ae M i
Do bién thién noi nang: T = const AU = RAT =0
y7i

Nhiét lwong hé nhan duwoc AU =A+Q

—Q=-A=MprinY

H Vi




lIl. NGUYEN LY THU NHAT NHIET BPONG HOC

2. Ung dung cta nguyén ly thir nhat nhiét déng hoc

<Qua trinh doan nhiét: la qua trinh ma trong dé khdng co sw truyén

nhiét vao trong ciing nhuw mat nhiét ra khdi hé nhiét déng dang xet.
NOI cach khac, qua trinh doan nhiét la mét qua trinh hoan toan
cach nhiét (Q =0)

+*Phwong trinh trang thai:

pV’ = const

TV’ =const



lIl. NGUYEN LY THU NHAT NHIET BPONG HOC

2. Ung dung cta nguyén ly thir nhat nhiét déng hoc

«» Qua trinh doan nhiét (0=0)

D6 bién thién ndi nang: AU = M RAT

u 2

Cong ma hé nhan dworc:

i
A=AU-Q=AU =§(p2V2— pV,)

2 i
1+T:]/—)—
| 2 y-1




lIl. NGUYEN LY THU NHAT NHIET BPONG HOC

2. Ung dung caa nguyén ly thir nhat nhiét déng hoc

<Qua trinh da bién

la qua trinh ma ap suat va thé tich khi ly twéng lién hé véi nhau bang hé thirc

pV" = const
n Qua trinh
0 Pang ap
1 Pang nhiét
Y Doan nhiét
100 Pang tich




Po thi cac qua trinh

}

-
- - -
—_

D D>
V Vv

Isobaric (Constant Pressure) Isachoric fconstant volume)

P a Pa
\

B

V

Isothermal {constant temperatiire) Adiabatic

1

>
Vv



NGUYEN LY THU HAI NHIET PONG HOC

l. Qua trinh thuan nghich
va khong thuan nghich

Il. Nguyén ly thir hali
cua nhiét dong hoc
Ill. Ham entropy

va nguyén ly tang entropy




HAN CHE CUA NGUYEN LY THU NHAT

Truyén nhiét> @




HAN CHE CUA NGUYEN LY THU NHAT

o-@

TRU’O NG




HAN CHE CUA NGUYEN LY THU NHAT




HAN CHE CUA NGUYEN LY THU NHAT

. Hon da roi
l —> Khong khiva hon da

Conang —> Noinang
nong lén

Noi nang




NGUYEN LY THU HAI NHIET BPONG HOC

! QUA TRINH BIEN BOI TRANG THAI \

! Thuan nghich \

e

- Trang thai 1 <-> trang thai 2

- Di qua dung moi trang thai
trung gian nhw nhau ¢ ca hal
chiéu

- Khéng c6 sy bién dbéi nao
trong hé va moi tredng

/

' Khong thuan nghich \

|

Trang thai 1 <-> trang thai 2

- Khong thwe hién dwoc qua trinh
ngwoc lai di qua dung cac trang
thai trung gian nhw ci

- CO su bién déi trong hé va moi
trvong

/




Tie nhin va cor
ciu cia dong co

nhiét

NGUYEN LY THU HAI NHIET BPONG HOC

Nguon néng Ti

VAW AL L@ A\

»NGUYEN TAC: bién dbi nhiét thanh cong
‘*Hoat dong:
+ Nguon nong dé cung cap nhiét lwong (Q,).
+ B& phan phat dong gom vat trung gian nhan
nhiét sinh cdng (A) goi |a tdc nhan va céc thiét bi
phat dong.

+ Nguon lanh dé thu nhiét lwong do tac nhan

toa ra (Q,). |A]
~ A > N 1A — _QI_QI
< Hiéu suat cta ddéng co’ nhiét [H = Q Q <!

Q, la nhiét lwong ctiia ngudn nong
Q. la nhiét lwgng cua ngudn lanh.



NGUYEN LY THU HAI NHIET PONG HOC

MAY LAM LANH

Ngubdn néng Ti ++NGUYEN TAC: Bién dbi cong thanh nhiét

Tic nhin va co X Hoat d6ng
ciu cua dong co

nhidt + TA4c nhan nhan (tiéu thu) céng A clia ngoai vat va lay

mot nhiét lwgng Q, clia nguodn lanh va nha nhiét lwong

Q,’ cho nguén néng

Nguon lanh T2 S oy i .
L - ennomen et | <+ Hé so lam lanh |a ti so gitra nhiét lwong Q, va

cong A:

9 Q
A Qll_Qz




NGUYEN LY THU HAI NHIET BPONG HOC

4 S N\
Phat bieu Carnot:

Pong co nhiét khéng thé chuyén hoa tat
ca nhiét lwvong nhan dwoc thanh cong co

hoc
- /
S A 4 o | )
Phat bieu Thomson: Phat bieu Clausius:
Mot dong co' nhiét khong Phat Khéng thé ton tai mot qua trinh
thé sinh cong néu nhw né biéu nhiét dong ma két qua duy nhat 1a
chi trao doi nhiét voi mot sw truyén nhiét tte vat lanh hon
nguon nhiét duy nhat sang vat nong hon
% N /

— Khong ton tai
o > doéng co vinh cwru loai 2




NGUYEN LY THU HAI NHIET BPONG HOC

(ﬁ : tich phan lay trén toan bé chu trinh

O0Q: nhiét lwong ma tac nhan nhan tai nhiét do T




Ham entropy va nguyén ly tang entropy

Entropy la dai lweng vat ly do mirc do vo trat tw hay
murc do ngau nhién cua mot heé.

Aszsz—slzjdszfi—Q
1 1

S dwoc goi la entropy cua hé

“Trong mét hé co lap thi cac qua trinh fw nhién xay ra theo
chiéu tang cua entropy’.



8-1.

8-7.

o P

8-9.

8-17.

160g khi oxy dudc nung néng ti nhiét do6 50°C dén 60°C. Tim nhiét
luong ma khi nhan dude va do bién thién néi nang cua khéi khi trong
hai qua trinh

a. Pang tich; b. Pang ap
Ho nong 16 gam khi Oxy trong mot binh khi gian no kém ¢ nhiét do
37°C, tu ap suat 10° N/m* 1én t61 3.10°N/m?. Tim:
Nhiét do cua khoi khi sau khi ho néng;
Nhiét lugng da cung cap cho khéi khi.
6,5g hydro ¢ nhiét do 27°C, nhan nhiét lugng gian né gip doi, trong
diéu kién ap suat khong d6i. Tinh

a. Cong ma khi sinh ra.

b. D6 bién thién ndi nang cua khéi khi.

c. Nhiét lugng da cung cap cho khoi khi.
Maét khoi khi N, & ap sudt p,=1at c6 thé tich V,=101 dudc gidn nd téi thé
tich gap d61. Tim ap suat cudl cung va céng do khi sinh ra néu gian no
do la:

a. Péng ap.

b. Ping nhiét

c. DPoan nhiét



Bai 1: Mot khoi khi ly twéng thwe hién chu
trinh (1) — (2) — (3) — (1) dwoc biéu dién trén
hé toa dd (pOT) v&i sO liéu nhw hinh bén.
Cho thé tich cta khdi khi & trang thai (1) la
50 cm3.

a) Goi tén cac qua trinh bién dbi trang thai

b) Tim thé tich cta khdi khi & trang thai (2)
va trang thai (3).
c) VE lai chu trinh trong hé toa do (pOV).

p (N/m*)
i
2105 2 3
105l
1
O 200 400




Bai 3: Cho khoi khi cé

trang thai bién doi theo chu

trinh bién d6i nhu d6 thi. %'

Biét T, = 300K.
a/ Ké tén cac qua trinh bién
d6i trang thai?

b/ Tinh T, V, caa khoi khi?

10°

O




Bai 4. Cho do thi bién doi trang

thai ctia mot khoi khi Ii tuong. 5 .

a/ Cho biét tén cac qua trinh (1)

bién doi: tr (D)—(2); tr | ) e

(2)—(3); tir (3)—(1). T " Ve

b/ Tinh thé tich trang thai (3).
Biét khi tr (1)—(2) 4p suét

giam 3 lan.



Bai 2: Cho mot khoi khi 1y tudng
co p, = lat, V, =10L,t, =27°C  ,pat)

.« K A y s A . 'kz;:' ':3}
bién do1 trang thai theo do thi sau. 3 |———- —
a) Xac dinh p, V, T ¢ cac trang ____*girff’f: }[4}
thii (2), (3), (4) ciia khéi khi. LT L —)

b) Biéu dién qua trinh bién doi

nay trong hé truc (p, V).



