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Colloid science

To mix or not to mix, that 1s the question !

alcohol + water o1l + water

mixable = ~— unmixable
A colloid scientist wants to:

I. mix the unmixable — colloidal dispersions
2. keep 1t mixed — colloid stability
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Colloid science ... ?

size (meter)
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Colloidal systems
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cosmetical / pharmaceutical
agrochemical preparations

1 OO0, 000 to 1OOO, 000,000 times smaller
than a person
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KICH THUOC NANO?

Nanometre scale

Mature water
molecule

Manometres

Nanotechnology

erythrocyte

.:-.0

nanopore, dendnmer, cantilevers, lab-on-a-chip
nanoshell, fullerene, microneedles

nanotube, nanowire,

nanocrystalls
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Molecular scale : 0,1 — 1 nm
Nano scale : 1 — 100 nm
Micro scale : pm

Meso scale : mm, cm

Macro scale : > cm
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* Molecular scale : nguyén tuir + phan tu
gitip con nguodi hiéu nhitng thudc tinh co
ban ctia vat chat = hoda hoc tong quat
(htru co, vO co...), Hoa hoc luong tir, co

hoc luong tu

* Micro, Meso, Macro scale : trang thai
cum, mang, khoi... = Vat ly chat ran, co
hoc Newton

* Nano scale : 22?
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o Khi vit lidu thu nhé dén kich thwée NANO:
cac tl:nh chat :?ho'a hoc, vat ly, co, quang, dién,
twr, deu thay doi so voi trang thai vi mo

e Ex:

* nano Al : xuc tac cho nhién li¢éu tén lira
* nano Ag
* nano Au

* nanocomposite


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

Anh hwéng cua sw thu nhé

Vat liéu macro : sO lwgng nguyén tl trén bé méat khéng dang ké
SO vOi bén trong

Vét liéu nano : dién tich bé mat tang, so lwong nguyén tl trén
bé mat tang

—sw khac biét : vé tir tinh, co’ tinh, héa ly tinh,...
=quy luat lwong tuw,....

Ex : DO ndng chay cua Au

* Au khoi : 1.064 °C
*50 nm : 1.000 °C
*5nm : 900°C
*2nm :  350°C
*1nm : 200°C i
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Bai téan cham lwong tir - gieng lwong tir ciia Max
Planck

*Blrc xa cua soéng dién tir dwoc phat ra khéng lién tuc theo
tirng “gbi nang lwong” => lvong tw

E=h

Phwong trinh song Schrodinger : 1& giai vé bac nang
lwong cua giéng luvong tw

(-h2/812m )(d2W/dx2) = E W (1)

h : hang sb Planck

E : cac bac nang lvong dién tw
W : ham sb séng

m : khdi lwong dién tir

CuuDuongThanCong.com
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¥ = A sin(nmx/a) n=1,2,3 ... (2)

Thay (2) vao (1)
—E = n? h? / 8ma? n=1,23, ... (3)
E1 - E quantum - h2 /8m32 (4)

Do sai biét nang lwong gitra bac n=1van=2I1a

E2 - E1 = 3h?/ 8ma? (5)

-Khi Vat chat c6 kich thiroc macro, meso, micro, E2 —E1 ---> 0
‘Nano : a rat nhé (giéng hoiac cham lwong tir)> E2 — E1 ting dang ké

—2>Cac bac nang lwong tré nén roi rac 2 sw lwong tir hoda nang
lwong
10
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KICH THUOC NANQO?

Nanoscale materials can show quantum confinement effects

Very small nanoparticle show strong confinement of excitons (weakly bound electron-hole

pairs) and thus dependence of absorption and luminescence on particle size

Solid-State

Compound L
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Decreasing particle size
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MNing luong ting
>

Kheda

(a) (b) (c)
(a) : Kim loai — Khe dai =0 eV

(b) : Chat ban dan — Khe dai~1-1,5eV
(c) : Chat cach dién — Khe dai > 3 eV
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Cham lwong tlr - Giéng lwong to

O’ thtr nguyén nano - dai nang lwong khéng con lién tuc > confinement effect
Hay sw lwong tir hdéa nang lwong trong 1 khong gian cwe nhé

> Tir co hoc c6 dién ciia Newton bwéc vao thé gi¢i ciia co hoc lwong tir

*Quantum dot : biéu hién 1 vat rat nhé chiu anh hwéng cua qui luat lwong tir
> Hat nano chtra vai nguyén tir dén vai ngan nguyén tur
> C6 thé kich hoat dé phat quang — tuy thudc gia tri caia khe dai

- Thay déi kich thwéc - thay déi mau sac

13
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What's different about the Nanoscale?

The gold we know:

Material properties don't
change with size

- resistivity

- melting point

- optical absorption

- efc.

CuuDuongThanCong.com

The gold we are discovering:

material properties (such as optical
absorption, shown here) change with the
size of the gold nanoparticle.

https://fb.com/tailieudientucntt
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w o« N 2 A A 2
I. Pic di€m cua cac hé phin tin

Héa keo kh3o sat nhitng hé phan tdn di thé dic biét goi 1a
hé th6ng keo.
* Gilta th€ ky 19, Selmi da phat hién mot sd6 dung dich c6
nhitng tinh chit dic biét nhu:
— Tinh phan tdn anh sang manh.
— Chat tan sé& két tua khi cho vao dung dich mot lugng nhé
mudi, miac do mudi dé khong phdn tng vSi chat tan.
— Chat tan tan ra hay két tia khong di kem theo sy thay
doi vé nhiét do va thé tich.
Selmi d3 goi cdc dung dich c6 nhitng diic tinh k€ trén 1a
cac dung dich gia
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Graham trong qud tring nghién c(tu tinh chit cia nhitng
chat nhu: gelatin, gdm arabic nhin thay:

- C6 nhiéu chat khong c6 kha ning két tinh tir dung
dich.

- C6 thé tach dudc bing mang bdn thAm

Graham goi chiing 1a colloid (tir ti€ng Latinh colla c6
nghia 12 ho ddn)

Tuy nhién, Borsop da chitng minh ring, trong nhirng
diéu kién nhat dinh, cdc chdt ma Graham goi 12 chat
keo cling c6 thé két tinh tir dung dich va dong thdi
nhiéu chit c6 kha ning k&t tinh khdc ciing ¢6 thé tdn
tai G trang thai keo

Do d6, khong nén goi 1a chiat keo ma chi cé thé goi la
ch4't ton tai & trang thdi keo: trang thdi phin tin cao.
16
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Tém lai, mot s6 dic di€m sau diay cua hé keo da dugc ghi
nhan:

- Kha niang phan tdn dnh sang

- Khuyé&ch tin chim va c6 kh3 ning thim tich ( kha
ning loc dugc bing mang ban thaim)

- Khong bén vitng tap hop: cdc hat phan tdn dé tip
hgp v6i nhau thanh cac hat 16n hon dudi tic dung cua cic
diéu kién bén ngoai (nhiét do, khudy lic, chit dién ly,...)

- Thuong ¢6 hi€n tugng di€n di

17
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I1. B6i tugng cia hda keo

Héa keo nghién citu cdc hé phan tdn di thé, nghia 13 cdc hé
ciu tao tr 2 tuéng trd 1én va mot trong hai tudéng & trang thai
chia nho.

-Tudng phan tdn c6 bé miit riéng I6n, cdc qua trinh hod hoc
va vatly xdy ra trén bé mit ciia hat keo = quyét dinh tinh
chit ctia hé keo.

-Hé keo ¢6 nidng lugng tw do bé mit 16n (AG_>0) nén khong
bén vitng vé mit nhiét dong hoc = cdc hat cla tuéng phan
tdn k&t dinh lai véi nhau d€ bé mit phan chia clia tu6ng gidm
(AG.<0). Trong qu4 trinh bién doi nhu vay, thanh phan héa
hoc ctia hé thong khong doi ma chi bi€n ddi vé mit ning
lugng.

18
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VE MAT NHIET PONG HQC
TRANG THAI CAN BANG: Trang thdi c6 ning luong Gibbs
thdp nhdt (& P va T khong d6i) AGy =
QUA TRINH TU NHIEN: Qua trinh 1am gidm nang lugng tu
do Gibbs AGy p < 0

SOLUTTIONS

Cribbs energy
M

SINORIGETE NS MIxing

Unm ixed Mixed
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Goi G 12 ning luong bé miit
G =05
S: dién tich bé mit
G: stic cing bé miit
= dG = odS + Sdo
*Néuo =const = do=0
dG = odS
Qua trinh xay ra tu nhién khi dG<0 = dS <0
Hién tugng keo tu (tié€n dén trang thii bén)
* Néu S = const. = dS =0

dG = Sdo
dG <0 = do <0
Thém chiat HDBM d€ bio vé hé keo

20
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-V& mit dong hoc, dd bén virng tip hop clia hé phan tdn dudc
xdc dinh bdi mdi tuong quan giita luc hit va luc diy (d6 16n
cla hang rio ning lugng ngin cdn sy tién lai gin nhau cla cdc
1101'\

@
Ilike all these people
; I don't like all these

u vl me

Oé} guys. They all have
u'r same charge
‘.l -~

-Khi Iuc hit > luc ddy = cdc hat lién k&t gdy nén hién tuong
keo tu (pha hiy hé phin tan).

-Tém lai, hda keo 1a khoa hoc vé€ cdc qud trinh hinh thanh va
phé hiy cdc hé phan tdn = tén goi day di cua mon hoc : ”Pgloa
Iy hoc cdc hé phan tdn vi di thé”
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ITII. PO phan tan

-D6 phin tan D dugc dinh nghia:

D=1/a
a: kich thudc cta hat (hat hinh cau 12 dudng kinh d, hat hinh 1ap
phuong 12 chiéu dai canh 1)

- BE mitriéng S, cling dugc dung 1am thudc do clia hé phan
tan:

S, =S,,/V,
V6i S,,: dién tich bé mit phan cédch gifra tudng 1 va 2.

V,: thé tich tu6ng phan tin

£ S

22
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IV. PHAN LOAI CAC HE PHAN TAN

1. Phan loa1 theo d0 phan tan:

Eang £.1. Phéin loai hé phin tan theo kich thwic ciia tiéu phin

Eak
He Eich thwdc tifu phin B8 bén theo|Vi du
P o wi cim thit gian

HE phan tan thé =10 Fhéng bén  -Hat sét lo liéng trong
1LY I

- Huyén phu
-oita

= IMhil trong

He keo 103 - 107 Fhéng bén  [Gelatin

Dung dich =107 Een MaCltan trong medc

23
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2. Phan loa1 theo trang thai tap hop

Theo Ostwald, cin cr vao trang thai tip hop cua vat chat , hé

keo co thé phan chia thanh nhitng hé trong bang sau:

Chat phan tan
Khi Léng Rén
. |[Khéng ¢6: titca cackhi  |Aerosol 1éng, Ae(roscinl ral,
Khi [ 70z, , x Thi du: Buu,
deu c6 the hoa tan duoc Thi du: Swong mu Khéi
01 Xe |
Sol (Dung dich
Mai trwome |Lon Bot, Nhii tirong, keo),
o ru*nsu’ng ~O0E Th du: Kem sita danh dic |Thi du: Sita, mau Thi du: Son,
phén tan
mirc
Sol rin (Dung
Bot rin Gel, dich keo rdn)
Rén Thi du: Polystyrene, da bot Thi du: Gelatin, mut, Thi du: Thiy

pho mat, ngoc mat meéo

tinh Ruby
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3. Phan loai1 theo tuwong tac gitra tudng phan tan va

mo1 trrong phan tan

« Keo ua long (Lyophylles): twong tac gitta tudng va moi
truong phan tan kha 16n , tao thanh 16p solvat hda (thuong
1a keo thuan nghich)

VD: xa phong, dat sét hoa tan trong nudc, cac hop chat cao
phan tir hoa tan trong dung moi thich hop,...

* Keo ky long (Lyophobes): tuong tac gitra 2 tudng yéu
(thuong 1a keo bat thuan nghich)

VD: cac sol kim loai

Cach phan loai nay chi dung dugc cho nhitng hé c6 mo1
truong phan tan long ma thoi.
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V.Y NGHIA CUA HE KEO TRONG TU NHIEN VA
TRONG KY THUAT

Examples of colloidal dispersions

Food industry
*Dairy products

*Diressings

Chocolare (S

- : "'-"-‘t_!'—_! iL Vg

e f -q ﬁ.
Core o0 e L

Pharmaceutics and cosmetic
*Water-insoluble pharmaceutics
*All kind of gels. emulsions and cosmetics

Sl

Photographic industry
*Photographic emulsions (films)
» X -ray plates and films
*Photocopv materials (paper. ink. )

s, Y o

Other

A grochemicals. paints, dyvestuffs. cement. bitumen . .

Electrical an Electronic industry
*Matenials for displays:

sphosphors

*ligquud crystals E

*[solating materials
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