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CHÖÔNG 6

ÑIEÀU CHEÁ VAØ LAØM SAÏCH HEÄ KEO

II. ÑIEÀU CHEÁ HEÄ KEO

A- Phöông phaùp phaân taùn ( Top down )

B- Phöông phaùp ngöng tuï (Bottom up )

II. LAØM SAÏCH HEÄ KEO
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I. ÑIEÀU CHEÁ HEÄ KEO

Heä thoâ Heä keo Dung dòch phaân töû

a  10
-7

m 10
-9

– 10
-7

m a  10
-

10
m

Ñieàu cheá heä keo thoûa maõn 2 ñieàu kieän:

- Töôùng phaân taùn ít tan hay khoâng tan trong moâi tröôøng phaân

taùn.

- Trong heä phaûi coù maët chaát oån ñònh (laøm beàn heä keo)

Phaân 

taùn(top 

down)

Ngöng 

tu(bottom 

up)ï
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A. Phöông phaùp phaân taùn

Ñaëc ñieåm: 

- Duøng coâng ñeå thaéng löïc töông taùc beân trong phaân 

töû vaø taïo ra haït môùi (laøm taêng dieän tích beà maët).

- Kích thöôùc haït khoaûng 10
-7

m.

W =  S  +  q

Trong ñoù:

S: ñoä taêng beà maët cuûa heä.

: söùc caêng beà maët.

q: nhieät taïo ra trong quaù trình ñieàu cheá.
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1/ Phaân taùn cô hoïc

- Maùy nghieàn bi. 

2/ Phaân taùn baèng sieâu aâm

- Ñieàu cheá keo kim loaïi deã noùng chaûy, hôïp kim trong 

dung moâi höõu cô, keo löu huyønh, keo hydroxid kim 

loaïi, caùc dung dòch cao phaân töû,…

- Quaù trình phaân taùn seõ ñaït ñeán moät caân baèng ñoäng

3/ Phaân taùn baèng hoà quang

- Phöông phaùp Bredig (taïo hoà quang giöõa 2 ñieän cöïc baèng kim 

loaïi döôùi nguoàn ñieän moät chieàu): ñieàu cheá sol kimloaïi trong 

nöôùc.

- Phöông phaùp Svedberg (sd nguoàn ñieän xoay chieàu taàn soá 

cao): ñi62u cheá sol kim loaïi trong moâi tröôøng phaân taùn 

höõu cô.
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4/ Phöông phaùp keo taùn

Phöông phaùp keo taùn hay pepti- hoùa laø phöông phaùp chuyeån keát tuûa do söï 

keo tuï gaây ra thaønh trôû laïi dung dòch keo. 

Phöông phaùp keo taùn coù 4 loaïi:

a- Röûa keát tuûa: taùch ñöôïc chaát gaây keo tuï (chaát ñieän ly) ra khoûi heä.

b- Duøng chaát ñieän ly:theâm vaøo chaát ñieän ly coù taùc duïng laøm beàn heä keo ñeå 

phuïc hoài laïi heä keo.

VD: keát tuûa Fe(OH)
3

coù theå keo taùn baèng FeCl
3
:

FeCl
3

+   H
2
O      → FeOCl    +    2HCl

FeOCl laø chaát laøm beàn oån ñònh heä keo.

c- Duøng chaát hoaït ñoäng beà maët: chaát HÑBM bò haáp phuï leân beà maët haït keo 

seõ taïo lôùp voû solvat hoùa beàn coù taùc duïng keo taùn.

d- Phaûn öùng hoùa hoïc: phaûn öùng hoùa hoïc xaûy ra giöõa caùc chaát theâm vaøo heä 

taïo ra caùc chaát ñieän ly coù taùc duïng oån ñònh heä keo.

VD:  keo taùn Fe(OH)
3

baèng HCl

Fe(OH)
3

+    HCl      → FeOCl    +    2H
2
O
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B. Phöông phaùp ngöng tuï

Quaù trình ngöng tuï taïo heä keo laø quaù trình keát tinh töø 

dung dòch quaù baõo hoøa. 

Quaù trình naøy goàm 2 giai ñoaïn:

1/ Giai ñoaïn taïo maàm tinh theå:

Toác ñoä taïo maàm tinh theå tyû leä vôùi ñoä quaù baõo hoøa töông 

ñoái:

Trong ñoù:

C
q
: noàng ñoä quaù baõo hoøa.

C
b
: noàng ñoä baõo hoøa.

k
1
: heä soá tyû leä

1 1

q b

b

C C
V k

C

−
=
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2/ Giai ñoaïn phaùt trieån maàm

Goïi V
2

laø vaän toác phaùt trieån maàm, ta coù:

•

Trong ñoù:

D: heä soá khuyeách taùn.

S: dieän tích beà maët tinh theå.

: chieàu daøy lôùp dung dòch qua ñoù söï khuyeách taùn xaûy ra.

maà
m


C

q
( )2 q b

DS
V C C


= −
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❖ Khi V
1

> V
2
: kích thöôùc haït nhoû vaø ñoàng ñeàu

→ heä ñôn phaân taùn

❖ Khi V
2

> V
1
:haït coù kích thöôùc khoâng ñoàng ñeàu

→ heä ña phaân taùn

Ngöôøi ta coù theå duøng caùc chaát öùc cheá ñeå ñieàu khieån quaù

trình

VD:

K
3
[Fe(CN)

6
], K

4
[Fe(CN)

6
],…ngaên caûn söï taïo maàm.

Coøn KBr, KI, polymer tan trong nước… kìm haõm söï phaùt

trieån cuûa maàm do chuùng bò haáp phuï treân beà maët cuûa

maàm.

❖ Coù 2 nhoùm phöông phaùp ngöng tuï:

Phöông phaùp vaät lyù vaø phöông phaùp hoùa hoïc.
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➢ Ngöng tuï tröïc tieáp: khi thay ñoåi caùc thoâng soá traïng thaùi 

cuûa heä nhö nhieät ñoä, aùp suaát,…ñeå hình thaønh töôùng môùi 

(taïo söông muø töø hôi nöôùc, keo P
2
O

5
,…). 

➢ Söï thay theá dung moâi: troän löu huyønh baõo hoøa trong 

nöôùc vôùi röôïu ñeå taïo thaønh keo löu huyønh.

b- Phöông phaùp hoùa hoïc

Nguyeân taéc: taïo töôùng môùi baèng caùch ngöng tuï caùc chaát töø 

dung dòch quaù baõo hoøa thoâng qua phaûn öùng hoùa hoïc. 

Chuù yù: ñieàu kieän noàng ñoä chaát phaûn öùng, thöù töï troän laãn, 

nhieät ñoä,…

a- Phöông phaùp vaät lyù
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➢ Phaûn öùng trao ñoåi:

AgNO
3

+ KI → AgI + KNO
3

Moät trong hai taùc chaát thöøa seõ laø chaát oån ñònh heä keo vaø quyeát ñònh

daáu cuûa haït keo.

➢ Phaûn öùng oxy hoùa khöû:

2H
2
S + O

2
→ 2S + 2H

2
O

Chaát oån ñònh cho sol laø H
2
S

5
O

6
ñöôïc taïo thaønh do caùc phaûn öùng phuï

phöùc taïp khaùc.

2KAuO
2

+ 3HCHO + K
2
CO

3
→

2Au + 3HCOOK + KHCO
3

+ H
2
O

➢ Phaûn öùng thuûy phaân:

FeCl
3

+ 3H
2
O → Fe(OH)

3
 + 3HCl

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


11

• II- LAØM SAÏCH HEÄ KEO

Loaïi caùc chaát ñieän ly, caùc chaát coù taùc duïng xaáu ñeán tính

beàn vöõng cuûa heä keo baèng caùc phöông phaùp sau:

1/ Thaãm tích hoaëc ñieän thaãm tích.

2/ Sieâu loïc
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Một số ví dụ về tổng hợp hệ nano 

bằng phương pháp bottom-up
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Fe3O4
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Magnetic separation in vitro
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Magnetic separation in vitro
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Magnetic separation in vitro
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Magnetic separation in vitro

CuuDuongThanCong.com https://fb.com/tailieudientucntt

cu
u d

uo
ng

 th
an

 co
ng

 . c
om

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


19

optical, electrical and magnetic properties
Example: active mirror which reflected more light than accept ,

optical wires for communications,  magnetic particles, magnetic liquids

What can do so extra?  Practical usage of

as a source of light radiation 
Example: Light emitted diodes LED and other LE structures, wires lasers

information storage
Example: Light induced charge transfer, storge informations on molecular 

level, molecular computer chips

interaction with other structures and groups of molecules 
Example: Sensors and detectors for environmental pollution, 

plasmon detectors for biological  molecules 

usage in medicine and biology
Example: Necrotizing of tumor using magnetic nanoparticles as an electromagnetic 

valve, fighting   against  viruses f.e. HIV in vitro or in vivo (in the body), 

Beating pathogens in vitro, transport  of medicals in bio systems, drug delivery

new nanomatriales
Examle: nanocomposite materials, nanoceramics, nanowires

nanotools, nanoinstruments, nanorobots and other applications 

What can do so 

extra?
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Appearing big potential for medicine

bioimaging (MRI contrast enhancement)

hyperthermia (heating tissue using AC magnetic field)     

drug delivery (targeting drug to specific site)

Magnetic nanoparticles close blood capilary 

to nekrotizing tumor

What can do so 

extra?
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Magnetic separation in vitro

What can do so 

extra?
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What can do so 

extra?

• hyperthermia

- AC magnetic field for about 30 minut

- Temperatur  up to 42-46ºC
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Metal nanoparticles in statu nascendi

Colloidal metal particles 

as electron storage

Silver nanoparticles as 

antibacterial agent

On metal nanoparticle can be deposit up to 500 electrons (cacity about 10 Farads) per liter, for time 

about 15 minuts.

What can do so 

extra?
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Silver nano
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II.Toång hôïp Ag Nanoparticles baèng phöông phaùp 

Thermal decomposition

Coù raát nhieàu phöông phaùp ñeå toång hôïp Ag 

Nanoparticles nhö: Microemulsions, Thermal 

decomposition, Microwave dielectric heating… 

Tuy nhieân taát caû ñeàu phaûi döïa treân phaûn öùng 

khöû:

( )VEAgAg
Ag

Ag
799,0=













→ +

+
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Thermal decomposition:

Thí nghieâm ñöôïc tieán haønh trong dung dòch PVA vôùi 

caùc tæ leä /PVA laø 1:0 ; 1:1 ; 1:2 ; 1:5 ; vaø 1:10

Thí nghieäm 

phaân huûy taïi nhieät ñoä: 140
o
C422 OCAg

( ) ( ) ( ) ( )VEVECOAgOCAg
SO

CO

Ag
AgSNS g

49,0;799,0;22
2
4

22
2,422 −==+⎯⎯→⎯

−

+

II.Toång hôïp Ag Nanoparticles baèng phöông phaùp Thermal 
decomposition(tt)
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1.Keát quaû:
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III. Keát quaû thu ñöôïc vaø keát 

luaän(tt)

1.Keát quaû (tt):
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III. Keát quaû thu ñöôïc vaø keát 

luaän(tt)

1.Keát quaû (tt):
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III. Keát quaû thu ñöôïc vaø keát 

luaän(tt)

2.Keát luaän:

422 OCAgPhaûn öùng nhieät phaân trong moâi tröôøng dung dòch PVA

nhanh hôn trong moâi tröôøng nöôùc. Coù hai nguyeân nhaân chuû 

yeáu:

-Ñieåm soâi cuûa PVA lôùn hôn ñieåm soâi cuûa nöôùc.

-Coù söï xuaát hieän cuûa phaûn öùng oxi hoùa khöû:
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III. Keát quaû thu ñöôïc vaø keát 

luaän(tt)

2.Keát luaän:

+ Kích côõ Ag Nanoparticles phuï thuoäc nhieàu vaøo tæ leä: PVA
422 OCAg

Neáu haøm löôïng PVA caøng lôùn thì Ag Nanoparticles thu ñöôïc

coù kích thöôùc caøng nhoû do PVA coù tính hoaït ñoäng beà maët

noàng ñoä PVA taêng  Khaû naêng coâ laäp khoâng cho Ag keát tuï taêng. 
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IV.ÖÙng duïng:

- Tính khaùng khuaån cuûa Ag Nanoparticles taêng 

hôn nhieàu so vôùi Ag coù kích côõ bình thöôøng ( 

dieän tích beà maët tieáp xuùc cuûa Ag Nanoparticles 

taêng) 

- Keát quaû thu ñöôïc cuûa thí nghieäm khaûo saùt 

tính khaùng khuaån E.coli cuûa Ag Nanoparticles 

baèng phöông phaùp disc diffusion
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IV.ÖÙng duïng:(tt)
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REDUCTION REACTION
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Chất bảo vệ :
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GOLD Nano
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Digestive-ripening process

The overall digestive-ripening process  was classified

into 3 steps :

1) Breaking of the polydisperse particles into smaller sized 

particles after adding the ligand (e.g. dodecanethiol)

2) Removal of the side products to isolate the ligand-stabilized

gold nanoparticles

3) Heating of the isolated gold nanoparticles in the presence of       

the ligand to form monodisperse nanoparticles

the concept of digestive ripening or what could be 

termed ‘‘nanomachining,’’

→ the heating or refluxing of a solution of 

nanoparticles in the  presence of an excess of 

surface-active ligand
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:

Gold nanoparticles with a narrow-size distribution can be prepared by 

two, completely different, synthetic routes,both using the digestive 

ripening process to achieve nanoparticles highly uniform in size and 

shape
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Inverse Micelle Method
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In the reduction method, gold chloride was dissolved in toluene 

with an appropriate amount of didodecyldimethylammonium

bromide and reduced with NaBH4. Dodecanethiol was added to the 

resulting solution of polydisperse gold nanoparticles to ligate the 

gold surface through ligand exchange. The thiol-stabilized gold 

nanocrystals were then precipitated with ethanol, vacuumdried, and 

redissolved into a solution of dodecanethiol in toluene. More 

dodecanethiol was added to the solution of thiol-stabilized gold 

nanoparticles, and the resulting mixture was heated at reflux for 

more than 10 min. The final nanoparticles were highly 

monodisperse with a diameter of 7 nm. The monodisperse gold 

nanocrystals were self-assembled into superlattice structures by 

drying a colloidal suspension on a solid surface. Dewetting could 

be controlled and gold nanocrystal superlattices with long-range 

ordering over several micrometers could be formed on silicon 

nitride substrates by adding nonvolatile dodecanethiol
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The choice of ligand, solvent, concentration, temperature, and time

are all crucial to success
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Ostwald ripening process
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Dodecanthiol and dodecylamine ???
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