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I. PIEU CHE HF KEO

Phan " Ngung

Hé tho -tantep—— HE k€O «tutpottom— Dung dich phan tir
down) up)
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10

Piéu ché& hé keo thda man 2 di€u kién:

- Tu6ng phan tan it tan hay khong tan trong mod1 tru6ng phan
tan.

- Trong hé phdi c6 mit chit 6n dinh (]am bén hé keo)
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A. Phuong phap phan tin
Pic di€m:
- Duing cdng d€ thing luc tuong tic bén trong phin
tf va tao ra hat méi (1am ting dién tich bé miit).
- Kich thuéc hat khoang 10-"m.
W= cAS + q
Trong do:
AS: do ting bé mit ciia hé.
c: stfc cing bé miit.

q: nhiét tao ra trong qud trinh di€u ché.


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

1/ Phan tan cd hoc

- M4y nghién bi.

2/ Phan tdn bang si€u Am

- Diéu ché keo kim loai dé néng chdy, hgp kim trong

dung mo1 hitu c¢d, keo luu huynh, keo hydroxid kim
loai, cac dung dich cao phin tu,...

- Qud4 trinh phin tdn s& dat dén mot cAn bing dOng
3/ Phan tdn bing ho quang

- Phudng phap Bredig (tao ho quang gitra 2 dién cyc bing kim
loai du6i ngudn dién mot chidu): di€u ché sol kimloai trong
nudc.

- Phuong phap Svedberg (sd nguon di¢n xoay chieu tan s6
cao): di62u ch€ sol kim loai trong moi truGng phan tdn
hiru co.

uuDuongThanCong.com https://fb.com/tailieudientucntt


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

4/ Phuong phap keo tan

Phuong phdp keo tin hay pepti- héa 1a phuong phdp chuyén két tia do su
keo tu giy ra thanh trG lai dung dich keo.

Phuong phap keo tan c6 4 loai:

a- Rira két tiia: tdch dudc chat gdy keo tu (chat dién ly) ra khoi hé.

b- Duing chat dién ly:thém vao chat dién ly c¢6 tic dung 1am bén hé keo dé
phuc hoi lai hé keo.

VD: két tiia Fe(OH); c6 thé keo tdn bing FeCl;:

FeCl;, + H, O —  FeOCl + 2HCI
FeOCl 1 chat 1am bén &n dinh hé keo.

c- Dung chit hoat dong bé mit: chAit HDBM bi hap phu 1én bé mit hat keo
s& tao 16p vo solvat héa bén c6 tdc dung keo tan.

d- Phdn &ng héa hoc: phdn tng héa hoc xdy ra gitra cac chit thém vao hé
tao ra cdc chat dién ly c6 tdc dung 6n dinh hé keo.
VD: keo tdn Fe(OH), bang HCI

Fe(OH); + HCI — FeOCl + 2H,0
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B. Phuong phip ngung tu

Qu4 trinh ngung tu tao hé keo 12 qué trinh k€&t tinh tir
dung dich qua bao hoa.

Qu4 trinh ndy gom 2 giai doan:
1/ Giai doan tao mam tinh thé:

Toc do tao mam tinh thé ty 1& véi do qué bao hoa tuong
doi:

Trong do:
Cq nong do qua bao hoa.
C,: nong d6 bdo hoa.

k hé so ty le

;ThanCong.com https://fb.com/tailieudientucntt
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2/ Giai doan ph4t tri€én mAm
Goi V, 1a van tdc phdt trién mam, ta co:

Trong do:

D: hé s6 khuyéch tan.

S: dién tich bé mit tinh thé.
§: chi€u day 16p dung dich qua d6 sy khuyéch tdn x4y ra.
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«» Khi V, > V,: kich thudc hat nhd va dong déu
— hé don phan tan

» Khi V, > V:hat ¢6 kich thuéc khong dong déu
— hé da phan tan

Neudi ta c6 thé dung cdc chit tc ché dé diéu khi€n qud
trinh

VD:
K;[Fe(CN)], K,[Fe(CN),],..ngdn can sy tao mam.

Con KBr, KI, polymer tan trong nudc... kim ham sy phat
trién cda mam do ching bi hip phu trén bé mit cla
mam.

% C6 2 nhém phuong phdp ngung tu:
Phuong phap vat 1y va phuong phap hoa hoc.

ongThanCong.com
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a- Phuong phap vatly

> Ngung tu truc ti€p: khi thay doi cdc thong s trang thii
clia hé nhu nhiét do, 4p suit,..d€ hinh thanh tué6ng mdéi
(tao suong mu tu hoi nudce, keo P,Os,...).

> Su thay th€ dung mdi: tron lwu huynh bao hoa trong
nuSc véi rudu dé tao thanh keo luu huynh.

b- Phuong phap héa hoc

Nguyén tic: tao tudng mdi bing cdch ngung tu cdc chat
dung dich qua bao hoa thdng qua phan ng héa hoc.

Chii y: diéu kién nong do chat phdn iing, thit tir tron 14n,
nhiét do,...
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> Phdn tng trao doi:
AgNO, + KI — Agli + KNO;,

Mot trong hai tdc chat thira sé& 13 chit 6n dinh hé keo va quyét dinh
dau cta hat keo.

» Phan tng oxy hda khu:
JH.S + O, — 2S¢ + 2H,0

Chat 6n dinh cho sol 1a H,S;O, dugc tao thanh do cdc phidn tng phu
phuc tap khac.

2KAuO, + 3HCHO + K,CO; —
2Aud + 3HCOOK + KHCO, + H,0
» Phan tng thuy phan:
FeCl, + 3H,0 — Fe(OH);y + 3HCI

10
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e II- LAM SACH HE KEO

Loai cdc chat dién ly, cdc chat c6 tdc dung xau dén tinh
bén vitng ciia hé keo bing cdc phuong phdp sau:

1/ Tham tich hoic dién thim tich.

— Solvent

— Colloidal solution

2/ S1éu IOC being dialysed

—Visking dialysis
tubing

11
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Mot so vi du vé tong hop hé nano
bang phwong phap bottom-up

12
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Chemical synthesis Fe304
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Ferrous Ferric
salts salts

= coprecipitation of (NH,),Fe(SO,),.6H,0 (or FeCl,.4H,0)
and Fe(ClO,);.9H,0 (or FeCl;.6H,0) salts by NH,OH

= synthesized under N, atmosphere and vigorous stirring

= nanocrystals of Fe;O, formed after heating
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aggregated particles coated particles

without coating . no aggregation

surface agent
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Magnetic separation /n vitro

A antibody
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N pathogens

negatively charged
magnetic nanoparticle
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Magnetic separation /n vitro
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Magnetic separation /n vitro

attracting the nanoparticles separation of the pathogens
by external magnetic field from the solution
\ 7 magnetic field

pleu d1subew
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Magnetic separation /n vitro
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What can do so
extra?

What can do so extra? Practical usage of

optical, electrical and magnetic properties

Example: active mirror which reflected more light than accept ,

optical wires for communications, magnetic particles, magnetic liquids
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 nhanomatriales
Examle: nanocomposite materials, nanoceramics, nanowires

nanotools, nanoinstruments, nanorobots and other applications

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

What can do so
extra?

Appearing big potential for medicine
bioimaging (MRI contrast enhancement)
hyperthermia (heating tissue using AC magnetic field)

drug delivery (targeting drug to specific site)

e ® biologically
----------- Obg modified g ‘ -
o carners
é? “I/ ‘
polymenc coating

Magnetic nanoparticles close blood capilary
to nekrotizing tumor
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Multiple drug loaded
nanoparticle
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Targeted Delivery

Targeting Molecule
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Drug

Nanoparticle Targeted Delivery
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Magnetic separation /n vitro

Cis

Antibody

Protein

What can do so
extra?
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Metal nanoparticles in statu nascendi

Colloidal metal particles Silver nanoparticles as
as electron storage antibacterial agent

What can do so
extra?

o
e
. 3
yor hv e 2 colloidal metal
5
e

e

o

\' (electron storage) :
E3

.

.‘o. oo’ reduction of
bl L solute A

On metal nanoparticle can be deposit up to 500 electrons (cacity about 10 Farads) per liter, for time
about 15 minuts.
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1. Introduction

Silver nanoparticles, as one of nanomatenals of noble
metals, have extensive applications 1n many fields. For

example, they can be used for antibacterial materals [1],
antistatic materials, cryogenic superconducting materials
2], and biosensor materials, and 30 on. Silver nanocompos-
ite fibers were prepared for the attamment of permanent
antibactenal activity by adding silver nanopowders mn com-
mon synthetic textiles (3] The antibacterial activity of spun
fibers 15 excellent when nano-silver 15 used as the sheath. As
catalvtic matenals, the catalvtic activity of silver nanoparti-
cles 18 dependent on their size as well as their structure,
shape, size distribution and chemical-physical environment

25
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I1.Tong hdp Ag Nanoparticles bing phuong phap
Thermal decomposition
C6 rat nhi€u phuong phdp d€ tong hop Ag
Nanoparticles nhu: Microemulsions, Thermal
decomposition, Microwave dielectric heating...
Tuy nhién tat cd déu phai dva trén phdn dng
khur:

j =0,799(V )

Ag+ — AQ[EAgy

Ag

26
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I.Toang hoip Ag Nanoparticles baeng phoong phaup Thermal
decomposition(tt)

Thermal decomposition:

Thi nghi€ém
Ag,C,0, phan huy tai nhiét do: 140°C

Ag,C,0,5) —2Ag5)+ 2C0, ; EAgy =0,799(V ) EC% =0,49\V)
508

Thi nghiém dudc ti€n hanh trong dung dich PVA véi
cactilé /PVAla 1:0;1:1:;1:2:1:5;va 1:10

27
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4
e 0.6 - = 391 nm 111
(427 nm) \\ AN : ( )
0.5 / \ In ethylene glycol

—~ 3 0.4 ’

3 0.3 1 ey

= 0.2 oy >

g 2 0.1 4 S D

< 0.0 b ;i g &

Q [}

S i 300 400 500 600 700 800 €

3 d (411 nm) - (200)

< 1 4 1 C (411 nm)

| b (416 nm) (220) (311)
0 - T T —— T T Mﬁ" o~ “"i
200 400 600 800 1000
Wavelength (nm) T T T T v T T T
30 40 50 60 70 80 90

Fig. 2 UV-visible spectra of silver colloids with various 26
Ag,C,04 to PVA weight ratios (a) 1:0; (b) 1: 1; (¢) 1:5; (d) 1:
10; (e) 1: 5 heat treated for S h. Inset: Ag colloids synthesized in Fig. 3 XRD powder pattern of the Ag powder produced from

ethylene glycol (1:5) the thermal decomposition of Ag,C,0O4 in aqueous medium

without PVA
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I1I. K&t qua thu dugc va két

1 K&t ani (tt)-

Fig. 4 TEM pictures of Ag
nanoparticles prepared in
water with Ag,C,O,4 to PV A-
weight ratio (a) 1: 1; (b) 1:5
with heat treatment for 3 h.
The corresponding particle
size distributions are shown
along side

@ Springer
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ITI. K&t qud thu dugc va két
luan(tt)

2 K&t luan:
Phan &ng nhiét phan Ag,C,0, trong moi trudng dung dich PVA
nhanh hon trong moi trudng nudc. C6 hai nguyén nhan chu
yéu:
-Di€m s6i cia PVA 16n hon di€m so6i clia nuéc.

-C6 sy xudt hién ciia phdn ¢ng oxi héa khu:

OH 0
| A I
Ag.C:04+ 2-(HCCH)- — 2Ag + -(HC-C)-  +H,C,0,

31
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I1I. K&t qua thu dugc va két
luan(tt)

2 K&t luin:
+ Kich ¢ Ag Nanoparticles phui thuodc nhieau vageJe‘1ed
Néu ham luong PVA cang 16n thi Ag Nanoparticles thu dudc

c6 kich thuéc cang nhé do PVA c¢6 tinh hoat dong bé miit

nong d6 PVA ting — Kha ning c6 1ap khong cho Ag két tu ting

32
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IV.Ung dung:

- Tinh khdng khudn cla Ag Nanoparticles ting
hon nhi€u so vdi Ag ¢6 kich ¢ binh thudng (
dién tich bé mit ti€p xudc ciia Ag Nanoparticles
ting)

- K&t qud thu dugc cla thi nghiém khéo st
tinh khang khuin E.coli cia Ag Nanoparticles
biang phuong phdp disc diffusion

33
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IV.Ung dung:(tt)
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REDUCTION REACTION

35
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Chat bao vé :

' B _
H,C=C H
| Gt
I 0 =
LN

]

vinyl-pyrrolidone polyieinyl-pyrralidone)
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Ast +PVE — Az(PVP 1y

CH.OE~CHOH) ~CHOD + 2[A=FVE™ + 208"
— CE.OE—CEOE)—CO0E + 14sPVD) | +H.0

K=

2AgT 4+ 20H” — Ag:0 + HaO (3)

Ag,0 + CH,OH—CHOH)s—CHO + 2PVP
— CH,OH—{CHOH):—COOH + 2Ag(PVE) | (4)

37
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Fe. 1 The possible process of the agzlomarate.
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According Eq. (2), the addition of alkalt 1z favored for
higher reducing ability; however, it had an adverse effect on
particle agglomeration. Slver colloids were destabilized by
sodium hydroxide and deposited

Table 1
Effects of sodmm bydroads

Sample munber  NaOH:AzND; Ag wastraced  Deposthon

(mole 1200
| ] Yes No
] 1.2 Yes No
3 1.4 Yes No
3 1.5 No No
&

1.6 Ko Tes 2
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o 40
(b) \Vp\v > W ApNO™ 1.0
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() WovpWagno=1.5

Fig. 3. The TEM photograph with different rate of disperser to AzNOs.
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GOLD Nano
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Digestive-ripening process

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

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 "

ongThanCong.com https://fb.com/tailieudientucntt
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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

Metal Salt Reduction {Inverse Micelle method)

] chamical
( ...€( reduction

gold salt

gold
nanoparticles

Metal Vapor Synthesis
(Solvated Metal Atom Dispersion method - SMAD)

Au | vaporization gold atoms  nucleation and

r (T=77TK)  growth l_.Jpn::-n_
bulk metal e qokd
nanopartiches
Figure ¢ [hfferent synthetic routes used for preparation of

gold nanoparbcles. 14
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Inverse Micelle Method

NaBH,/H,0 Au-DDAB-toluene

AuCl,+ DDABE + toluene - > Gollcid (as-prepared)
ligand Au-DDAB-ligand-toluene  Precipitation
— , —_—
step 2 colloid step 3
supernatant vacuum redispersion
removal drying in toluenea ligand
= * = =
step 4 step 5 step 6 slep 7
reflux
(digestive ripening) fﬂ‘u callold
=  with a narrow
step § size distribution

Figure Swvnthetic steps [or preparation of monodispersad Au
nanoparbdes by the mverse mucale method and digesove
MPETINE. 5
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In the reduction method, gold chloride was dissolved in toluene
with an appropriate amount of didodecyldimethylammonium
bromide and reduced with NaBH, 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

46


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

Figure  TEM image of two-dimensional self-assembled array of
monodisperse 5.5-nm gold nanoparticles.*
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The choice of ligand, solvent, concentration, temperature, and time
are all crucial to success

32
! -8

Digastive-ripaning
agent

. Rafl :}
LI
.

Figure  Schematic diagram showing the synthetic procedure for
obtaining monodisperse nanoparticles by digestive ripening.
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Ostwald ripening process

—
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Table 1. Size Analysis of the Gold Nanoparticles after the
Addition of R5H, R3P, RNH;, and R5iH; and after

Digestive Ripening
size range (nmj average size (nm)
ligand added  after addition of ligand after digestive ripening
dodecanethinl 2-h 704
trioctylphasphing b 12 124 1]
doderylamine {12 b+ 13
octadecylsilane 3-20 124+ 10

Dodecanthiol and dodecylamine ?77?

50


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

CuuDuongThanCong.com

P AA KA

https://fb.com/tailieudientucntt

51


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

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


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

