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I. Chuyén d6ng nhiét va chuyén dong Brown

Theo thuy€t ddng hoc phan tu:

- Khi 12 mot tip hgp cdc phidn t& ndm trong trang thai
chuyén dong nhiét hdn loan va cé ddong ning trung binh
E = 3/2kT véi k 12 hiing s6 Boltzman va T 1a nhiét d0 tuyét
doi.
- ChAt rin tinh th€ thi cdc phan ti hay ion sip x&p theo mot
trit ty nhat dinh va chi dao dong quanh vi tri cAn bing.

- C4c phan t chat 1dng dudc giit gan nhau hon so vdi khi
nhung khong qud chit nén c6 thé trugt 1én nhau (chdy).

N6i chung, cdc phan tir khi va 1dng c6 3 loai chuyén dong:
tinh ti€n, quay va dao dong.
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Nam 1828, Brown (nha sinh vat hoc ngudi1 Anh) khi
quan sit huyén phii cia phan hoa bing kinh hién vi, phat
hién: cdc hat phan hoa khong ngirng chuyén ddng hdn loan
va cudng dd chuyén dong khong bi gidm theo thdi gian. Sy
chuyén dong d6é dugc goi 1a chuyén dong Brown.

Khong thé quan sdt dugc quing dudng dich chuyén
thuc cua hat, nén Einstein da st dung khadi niém quang
dudng chuyén dich trung binh clia hat trong khodng thdi
gian t, d6 12 hinh chi€u doan dudng di tir di€m dau (t=0)

dén di€m cudi theo hudng xdc dinh.
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PE tinh todn, ngudi ta dung dai lugng chuyén dich binh
phuong trung binh cua hat

A Ay, A, A hinh chi€u ctia nhitng chuyen dich cua hat
trén truc x trong nhitng khodng thdi gian biang nhau.

n: s6 lan 14y hinh chiéu


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

I1. Sy khuyéch t4n
I1.1/ Cac dinh luat Fick

Khuy€ch tdn 12 qud trinh tv san bing nong do trong hé.
Pay 1a quéd trinh tv x4y ra do 4nh hudng clia chuyén
dong nhiét va khi hé c6 ndong do khong dong déu.

Qui luat khuyéch tin dugc mod td kha hoan chinh trong 2
dinh luat cua Fick

¢ Pinh luat Fick 1:
Luong chdt m chuyén qua tiét dién S (dit vuéng goc vdi
chiéu khuyéch tin) sé ti Ié thuin vdi S, khodng thoi gia

khuyéch tin t va gradient néng do theo khodng cdch
dC/dx


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

dm = —Dd—CSdt
dx

-V6i D 1a hé s6 khuyéch tdn, phu thudc vao tinh chat hat va
mo1 trudng.

-Pinh luat Fick 1 ¢6 thé trinh bay theo dong khuyéch tdn i:
lugng chi't chuyén qua 1 don vi bé mit trong 1don vi thdi gian:
. dm dC
| =— = — D S

Sdt dx
-Né&u gradient nong d6 khong ddi theo thdi gian thi i ciing
khong doi theo thdi gian va trong hé sé& thi€t 1ap mot trang
thai dung, ta co:

dC

m=-—-D—5St
dx
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**Pinh luat Fick 2

Gid st sy khuyéch tdn x4y ra trong 1 6ng hinh tru c6 ti€t dién
12 S va chiéu dai la dx
dx

A
v

X X + dx

-Trong 1gidy c6 mot lugng S.i,, di vao thé tich S.dx & di€m x
thi cling s& c6 mot lugng S.i , 4, di ra khoi thé tich d6 & di€m
x+dx. Ta co:

dC

S|y iy | = ~Six == |
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di dC

dx dt
|::-—DEl—(Z
dx
El:_Dd%:
dx dx?
dC d-<C
= D

dt dx?
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I1.2/ Phuong trinh Einstein

Nim 1908, Einstein dd dua ra phuong trinh cho thiy su
phu thudc cua D vao nhié€t @6 T, dd nhét i cia mo1
trudng va kich thudc hatr.

D= —
B

B: hé sd ma sit
Theo Stock, néu hat hinh cau thi B = 6anr

D KT

B ©znr

10
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1.3/ Phuong trinh Einstein — Smolukhopsky

Nam 1905 Einstein va ndm 1906 Smolukhopsky, ddc 1ap nhau da dua ra ly
thuyét dinh Iugng cho chuyén dong Brown, trong d6 thi€t 1ap mdi lién hé
gitta hé s6 khuyé&ch tdn D va gi4 tri chuyén dich binh phuong trung binh.

2
S _1A
2t
Vi hat hinh ciu: D _ KT
6rnr
Vay: RT 2t

N N 6zz7r
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I11. Ap suit thim thdu cda dung dich keo
Hién tuong thim thiu

Mang ban thAm: chi cho mdt s6 chat di qua.

Td: mang t€ bao.

Tham thau: 1 qud trinh di chuyén cda dung moi
tf ndi c6 ndong do thap sang ndi c6 ndng dod cao.
Td: Cay hdt nudc tir dit nhd 4p suit thaim thau...

12
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Ap suat thim thau

Ap suét thAm thau w, 1a 4p suit can thi€t d€ ngirng
thim thau.

Tham thiu 12 qud trinh ty x4y ra.

N = nNRT ;
|
T = 3 RT 1 f,
8 0\
— CRT i :

A - dung dich; B - dung mo1
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Tham thiu
Dung dich cé cluing dp suat thim thau dugc goi 1a ding
truong.
Dung dich cé 4p suat thim thau cao hon dudc goi 1a uu
truong.
Hong cau dude bao boc bdi mang ban tham.
Sv co lai cia t&€ bao:

— Néu hong cau ti€p xiic v6i dung dich c6 dp sudt thim
th?})u cao hon so vdi dich cua hong cau thi nudc sé
tham thau tu trong ra ngoai lam hong cau co, hé€o lai.

St trwong cla t€ bio:

— Né&u hong cau tiép xic véi dung dich c6 4p sudt thim
thau thap hon so véi dich cua hong cau thi nuge sé
tham thau to ngoai vao trong lam hdong cau truong
1€n.

15
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Dd uvu truong : > 0,92%

Hong cdu bi co héo.
Dd ding truong : 0,92%

Dd thi€u truong : < 0,92%
Hong cau truong nd va bi vo

16
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Tham thau

Sy co héo va truong nd cda t€ bao:

N(_’Sng__f_l_g’}_ lodng

Nong @6 cao

Nong do thap

(@) (b)
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Vé6i dung dich keo, ndng do pha phan tdn dudc st dung 1 nong
dd hat v (sd hat trong 1 don vi thé tich) va ndng do khoi luong
hat C,

y
C,=—
“ N

Do d6, phuong trinh Vant’Hoff c6 dang:

ﬂzﬁRTzQﬁT

18


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ap sudt thim thau clia dung dich keo c6 nhitng dic
diém:

> Ap suit thim thiu cda hé keo thudng bi gidm theo thdi
gian (do hi€n tugng keo tu)

> Hé keo c6 4p sudt thAim thadu nhé hon nhi€u so véi dung
dich that trong nhitng di€u kién nhiét ddng va nong do

hat gidng nhau.
74 L v,

75 v,

Hat c6 kich thuéc cang nhd thi 4p suat tham thiu cang
16n.

19
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IV. Su sa ling va cin bing sa ling
> Kh3 ning cta hé giif cho cdc hat keo phan bd déu trong
toan bd thé tich goi 1a do bén sa ling hay dd bén dong
hoc.

> Su sa ling xdy ra khi cdc hat trong huyén phu tu do rdi
xudng ddy binh dudi tdc ddng clia luc trong trudng.

> Do bén vitng sa 1ing phu thudc vao kich thuéc hat cla
tuéng phan tdn. Co 2 trudng hgp sa ling:

» Mbi hat sa ling doc I3p, s sa ling xdy ra chim. P4y I3
hé bén vitng lién két.

= Cdc hat keo tu Iai, lién két vdi nhau dudi tic dung cia
luc phdn tF, sa ling x4y ra rdt nhanh tirng cum mot. P4y I3
hé khéng bén vitng lién két.

20
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IV.1/ Su sa ling

Ching ta hay khdo sdt su rdi ctia mot hat trong hé. Hat sa ling
do tdc dung cla trong trudng. Theo Archimede thi trong lyc trong chat
16ng bang:

t=mg=V(y—-y,)8

vGi
V: thé€ tich hat;
: khoi lugng riéng (ti trong) cla hat;
7, : khoi lugng riéng cia moi trudng;
g gia tdc trong trudng.

21
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Khi hat I'O'l no chiu mot luc ma sat (£7) cua moOi tru’dng
16ng 1am can trd su sa ling. Luc ma sit d6 ty 1& véi toc
do rot:

I'=B.u
d day
u: toc do chuyén dong clia hat
B: hé s0 ma sdt

Hat roi theo chuyen dong nhanh dan, Iic dau vi toc do
nhé nén lyc ma st rit nhd so véi trong luc.

Khi toc do ting dan, lyc ma sat ciing ting dan. Cho dén
khi lyc ma sat bang gid tri cua trong lyc, =1, thi hat
s& sa ling véi toc dd khong d6i.

Vy-v,)g=B.u

22
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- < N z . 4 3
V&1 hat hinh cau ta c¢6: gﬂ-r (7/_7/0)9 = 6znru

Ti d6 c6 thé tim dugc toc dd sa ling cla hat:

_dx  2r?

U= — =
dt O

(¥ —7,)0

Néu bi€t u, n, 7, va y ta ¢ thé tinh dugc r

977u
2(7/_7/0)9

— Cac phuong trinh trén chi 4p dung cho nhitng hé c6 kich thudc
hat phan tdn nim trong khodng 5 - 100
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IV.2/ Phén tich sa ling

Trong hé don phan tdn, tdc do sa ling cia hat déu nhu
nhau, ta co:

Véi: h: quang dudng di cua hat
Trong mot hé da phan tdn, cé rat nhi€u loai hat, mdi
loai hat s€ mat mdt khoang thdi gian khac nhau dé di
hét doan dudng A.

Ta phai xdc dinh toc do tich liiy hat, tic thi€t 1ap su phu
thudc cua lugng chit da sa ling vao thdi gian Q = f (¢).
Do thi ctia hAm nay goi 1a dudng cong sa ling
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Cmmmty  SSat S Su—
4

tan

ua hé da phan

/

Pudng cong sa lang ¢
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Trén thuc t&€, phép phan tich sa ling dudc tién hanh dya
trén co s& xdc dinh toc dd chit chia trén dia cAn bing
cdch st dung can phan tich sa ling

G101 han sif dung phuong phap sa
ldng:

+ C4c hat hinh cau.

e

+ Cac hat khong b1 solvat hoa.

+ Cdc hat sa lang doc lap.

Dung cu d€ phan tich sa ling

26
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