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Thuyét dong hoc phan tur cac
chat khi va dinh luat phan bo



Mo dau

 Chuyén dong nhiét: chuyén dong hon loan cta
c4c phan tii/ nguyén tir / xdc dinh nhiét do cta
vat. Doi tuong cua vat 1y phan to va Nhiét
dong luc hoc.

- Hai phuong phap nghién cuu:

“ Phuong phap thong ké:NC qua trinh doi véi
ting phan tu riéng biét + dinh luat thong ké --
>Tim Quy luat chung cua ca tap the phan tir va
giai thich cac tinh chat cua hé (dua vao cau tao
phan tu)



. Phuong phap nhiét dong luc: NC bién
hoa nang luong vé: Dang, dinh luong;
Dua vao két qua cua thuc nghiém:
Nguyén 1y I & Nguyén ly II nhiét dong
luc hoc.

-->Tinh chat &Diéu kién (Khong can NC
ban chat cau tao phan tu.)

--> Giai quyét van dé thuc té tot.



§1.Nhiing dac trung co ban cua khi ly
tuong co dién
« Hé nhiét dong: gom nhi€u phan tiy/nguyén
ttr (hoac nhiéu vat)
-->M0i truong xung quanh gdm cac ngoai vat.
 Hé co lap: Khong tuong tac, khong trao doi
Nhiét & Cong vé1 mo1 truong.
Co6 lap nhiét, co6 lap co.
« Thong so trang thai: La cac tinh chat dac
trung cua hé.
-> Dai luong vat ly p, m, T,V la cac th.so tr.th
->Cac thong so trange thai: Doc lap, Phu thuoc



e Phuong trinh: f(p,V,T)=0 c6 3 thong so
p,V, T dugc chon.

n CAC DAI LUONG VAT LY/ THONG SO TRANG
THALI

o Ap suit: Dai lugng vat 1y = Luc nén vuong
gOc 1én mot don v1 dién tich.

at = 9,81.10*Pa = 736mmHg

atm=1,013.10°Pa tai 0°C, diéu kién tiéu chuan

p = o nva N _ Pa(pascal)

S m?>



« Nhiét do: da1 luong dac trung cho do
nong, lanh.

Do bang nhiét k& (Po bang cdch do mét dai
luong vdt ly bién thién theo nhiét do.

vi du: do cao cot thuy ngdn, sudt dién
dong).

e Nhiét do tuyét doi (K-Kelvin), nhiét do
Bach phan (°C -Celsius):

TK =t°C + 273,16



§2.Phuong trinh trang thai cua khi 1y tuong
1. CAC PINH LUAT THUC NGHIEM VE CHAT
KHI:

* DL Boyle-Mariotte: V6i 1 khoi khi
(m=const) Néu T=const (Pang nhiét), thi
pV=const.

* DL Gay-Lussac: V6i 1 khoi khi
(m=const)

Néu V=const (Pang Tich), thi p/T= const.
Néu p=const (Pang 4p), thi V/T=const.



Sa1 1éch gitta cac dinh 1y trén v61 thucnghiém:
khi p cao (p>500at) hoac T thap & cao.
Khi 1y twong: Khi tuan theo DL Boyle-Mariotte
va Gay-Lussac la khi ly tuong.
KLT & diéu kién tiéu chuan: T,=273,16K (0°C),
po=1,033at=1,013.10°Pa, V,=22,410.103 m°.

2. PHUONG TRINH TRANG THAI KHILY

TUONG:

1 mol khi 1y tudng ¢6 6,023.10% (s6" Avogadro)
phan tu véi m=u kg tuan theo DL Clapayron-
Mendeleev:

pV=RT



m kg khi ly tuong: ov =""RT  Chiing minh:
Dung 2 dudng dang nhiét ctia 1 khoi khi
p,V,T, +(ding nhiét)-> p’ V,T, >P1Vi=P V>
p’,V,T, +(dang tich)->p,V,T, ->p’}/T|=p,/T,
p1V1 :p2V2 :pv _pOVO — R =831 J
T, T, T T, ~ mol.K
R-Hing s6 khi 1y tudng P,
u=2.10-kg/mol doéi véi H, P, |
* Tinh khoi luong P>
rieng cuakhoikhi: m  pp
V=1 --> P= \V RT DT Clapayron




§3. Thuyét dong hoc phan tir

1. NHONG CO SO THUC NGHIEM VE CHAT KHI:
* Kich thudce phan ti ¢ 10-1%m; & khoang cach:
r<3.10'm: Pay nhau;

3.10"%m<r<15.10"'""m: Hut nhau.

r>15.10"""m (diéu kién binh thuong) Boé qua luc
tuong tac.

C4c phan tir khi chiém 1/1000 thé tich.

* Chuyén dong Brown: Hon loan khong ngimg.
Trong Khi: Hoan toan hon loan;

Long: dao dong + dich chuyén;

Ran: Dao dong quanh vi tri ¢6 dinh;



2. NoO1 dung cua thuyét dong hoc phan tu:

a. Cac chat ciu tao gian doan va gobm mot s6 16n
cac phan tu.
b. Cic phan tir chuyén dong hon loan khong
ngimg. Cudng do chuyén dong phan tir biéu hién
nhiét do cua hé.

c. Kich thudc phan tu rat nho so v6i khoang cach
gitta ching. C6 thé coi phan tir 1a chat diem
trong cac tinh toan.

d. Cac phan tu khong tuong tac, chi va cham
theo co hoc Newton.

a,b ding véi moi chat; c,d chi ding véi khi LT.



3. Phuong trinh co ban cua thuyét D = i
dong hoc phan ti: AS AS
* Thiét lap ptrinh co ban: ap suat do -
luc va cham cua ft 1én thanh binh: v AL
AS- pl\lftln .dlén tich thénh—déy \tru, (V;=v=V,)
At -thot gian va dap; v.At-chiéu cao tru

SO phan tu chita trong tru: n=n,,. v.At. AS;

SO ph/t va cham v6i ddy tru: An = % = %no.v.At.As
o 2MoV oy — 2MoV L atas
At 1 Atz 9 )
=—N,M,V°AS = P=—-—NMyV

3 3



\ \ - 2 2
Trung binh binh 7% _ Vi +V, + .. + vV,

phuong van toc n
Ap suat 1én 1 — 2 myv’ 2

thanh binh: P~ 3MMeY =35 =3MW
W -Pong nang tinh tién trung binh

Phuong trinh co ban cua 2
thuyét dong hoc phan tu: P = E) NoW
b.Hé qua:

* Biéu thitc tinh dong nang tinh ti€n va ¥ nghia
nhiét do tuyét doi:
2 RT o 3 RT__ 3RT

p=—nW = ? - B
3 Y, 2 n,V 2N




N=n,V=6,023.10%° s6 phan tu trong 1mol

k=R/N=1,38.10*j/K Hang s6 Boltzmann

* Pong nang tinh tién trung binhtylé¢ 3 y
v61 nhiét do tuyét doi cua khoi khi. W= 2

* T 1a s6 do cudng do chuyén dong hon loan cua
c4c phan tlr cua hé.-> chuyén dong nhiét.
* Cac phan tir chuyén dong khong nging ->

T0K .
3. Van tOC can quan phuong:

W -3k v, (KT [T

R=kN & Nm, = p; m, - khoi luong 1 phan tu.




4. Mat do phan tu:

pzanOW: nozs—i: ;’bp - P
2
Vay: n, = P
’ KT

Duéi cung mot ap suat va nhiét do moi chat khi

déu c6 cung mat do phan tu .

0 diéu kién tiéu chuan: s6 Loschmidt

_p, _ 1013.10°
kT, 1,38.107%.273

N, = 2,687.10*ft/m?



4. NOI NANG KHI LY TUONG

NoOi1 nang = Pong nang + thé nang tuong tac giita
cac phan tu + W dao dong cua cac nguyén tu.

Bo qua tuong tac -> NoO1 nang cua khi 1y tuong
bang tong dong ning cua cac phan tu.

th = Wtinh tienT unay Z
Bac tu do 1 1a so toa do xac o
dinh cédc kha nang chuyén y
dong cua phéan tu trong 4 toa d6 x, v, z X4c
khong gian dinh 3 chuyén

Phan tu don nguyén tur c6 1=3 dong tinh tién



Z Phan tr gom hai nguyén tu:
] }‘/@ 3 tinh tién (X,y,z) + 2 bac

, 0); 1=5
o oy quay (¢, 9); 1

by

X

Phan tir gdom ba nguyén tu: i=6
3 bac tinh tién (X,y,z) +3 bac quay (@, 0, ).



- Phan b6 déu cho cac bac tu do:

DL (Maxwell): BPong nang trung binh cua cac
phan tir dugc phan b6 déu cho cac bac tu do
cua phan tu.

Bi€u thitc tinh noi nang: Cua mot mol 1a cua N
phan tu:

U,=N 'k?T g R=kN; 1-s0 bac tu do
Cua khoi khi khoi lwong m kg:
0 NOi nang cua khi 1y m m iRT
? ? A U — — U —
tuong chi phu thudc u 0 w2

vao nhiét do



84. Cac dinh luat phan bo phan tu
1. XAC SUAT VA GIA TRI TRUNG BINH:

SO phan tu n 16n, cac dai lwong VL dac trung cua
chung rat khac nhau; Gia su n, phan tur c6 van
toc v,, van toc trung binh:

V== Zn V. —ZF‘vi = Py,

n I , ? / A 7
Pi = FI 1a xac suat tim thay phan tu c6 van toc v,
Vi diéu kién chugn | 12 tr1 binh phuong
hod trung binh :

n;, —
2R=2 ! V=Y PV



2. DINH LUAT PHAN BO PHAN TUTHEO VAN
TOC MAXWELL.:

dn 1a s6 pt ¢6 van toc trong khoang v dén v+dv,

thi x4c suat cua ft c6 van toc trong khoang (v,

vidv) la:dn _ F(v)dv Suy ra dn =nF(v)dv
n Maxwell tim ra ham

j nF(v)dv = n — j F(v)dv =1 phan bo:

+ F(v)
mov
F(v) = const.v’e 2T 3
4 (m, )2
const = T 2ij Vs \
T S
dF(vV) _y  Fvydat |, _ [2kT ~dv

dv cuc dai tai m,



F(v)dv la xac suat phan tur c6 van toc trong

khoang (v, v+dv). Van toc can quan phuong:

Van toc trung binh:
x v2 = J- F(v)vedv = SKT >
_ 8KkT
V= j F(v)vdv = m,
o MoT_ 3kT
V < \Y/ < V Vc o m
0
Ca 3 van toc nay déu tang F(v)
theo nhietdo. 1t E /T1 < T,
Khi nhiét do Ttaings6 |/~ /
phan tir c6 van toc v,
giam di: v

F(VXS,Tl) >F(VXS,T2) Vis1<Vxs2



my H C my H
- (BT
Mym HT VXS <V<VC

V Xéac suat < V trung binh < V can quan phuong
Y nghia:

~ Xéc suat phan tu cé v, 1a cao nhat.

~ V. tng v6i dong néang trung binh cua phan tur.
"~ Tai nhiét do T cua hé, moéi phan tir ¢4 van toc
khac nhau, v 1a gia tri trung binh cong cua van
toc cac phan tu trong ca hé (cdc p/t cé cung v).




3.DINH LUAT PHAN BO PHAN TUTHEO
THE NANG
Phan bo Maxwell khong tinh dén stc hut cua
trai dat 1én phan tu. Do stc hit mat do phan tu
giam theo chiéu cao h.

\ N
a. Cong thiic khi 4p - prp  db
Cot khi cao dh, day S=1m?,
ap suat day dudi l1a p,

day trén p+dp; {p— ih
dp<0 nén dp=-dP P=m,gn,>
dP la trong luong cot khi dh




SO phan tir nam trong cOt khi:

dn =n,S.dh = nydh
Trong luong khoi khi:

dP = dn.m,.g = m, gn,dh
Ap suat tang:

dp = —dP = —-m,gn,dh = —mogidh

KT
dp m,gdh

D KT



Lay tich phan hai vé:

h

h mg
dp _ 1 Mg In= = - Tod,
I 0 -([ KT an Po KT

Matdat
Cong thitc khi d4p: | NOong do khi ty 1€ véi dp
_Mmggh Suat: _Mpgh
p=pe Np =MNgg€
Bau khi quyén chi day 3000km, hon nita g&T
#Const.
b. Phan bo theo thé nang: mygh=W, W,

Nop = Noge ©




Phan bo Maxwell-Boltzmann

Xac suat hai hién tuong dong thoi doc lap
bang tich cdc xac suit xay ra cac hién tuong ay:
Tai vung toa d6 x +~ x+dx, y + y+dy, z + z+dz
Tong s6 phan tr ¢6 van toc trong khoang

Vi =V, vy, v = v +dvy, v, + v, +dy,

1 mov

dN = A.Ne L dxdydzdv dv,dv,

Xac dinh A theo:

1mv
dN

[y =0T Jffae s dxdydzdv,dv,dv, =1

X,Y,Z Vi VyV,
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