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CAC LOAI MANG HOA

Mang nhay khi/léng:

Al203,Ta205, Si3N4-> mang nhay pH
Zn0:Ga, Sn02:Sb -> nhay hoi con.....
Mang chéng an mon:

Th-Fe-Co hay Th/Fe-Co

Al-SiO2, Al203:Mg......

Mang ngan khuéch tan:

Ta-Si-N, ZnO, Ni (Al/Si trong ban dan loai n)
ZnAl3 (Al/Au)

TiN, TiO2 dang tinh thé hay v6é dinh hinh
(PbTiIO3/SI)......



CAM BIEN KHI/LONG |LOP NGAN |LOP CHONG
KHUECH |OXI HOA HOAC
TAN AN MON

Solgel Phln xa Phun xa

Phun xa ALD(atomic | TVA (thermionic

CVD,MOCVD layer vacuum arc)

(metalorganic CVD), |deposition), | PE-ALD, PLD

PECVD,LPE PE-ALD,  |(pulse laser

LPCVD,EPD, spray |CCVD deposotion)...

pyrolysis... (combustio

n CVD)...




PHUONG PHAP SOLGEL

Sol (solution), Gel(gelation)

bay la phwong phap héa hoc wét tdong hop cac
phan tir huyén phu dang keo ran
(precursor:SnCIl4.5H20, SbCI3.2H20...) trong
chat long sau do6 tao thanh nguyén liéu lwvdng
pha cua bd khung chéat ran,duwoc chira day dung
moOi cho dén khi xay ra qua trinh chuyén tiép
Sol-gel.

Céac alkoxide M(RO) la liva chon ban dau dé tao
ra dung dich solgel v&i cac xuc tac thich hop.



CO CHE TAO DUNG DICH
SOLGEL TU ALKOXIDE

alkoxide

M(OR)+H20O -> M(OH) + R(OH) (thuay phan)
M(OH)+M(OH)-> MOM + H20 (ngwng tu)
M(OH)+M(OR)-> MOM +ROH (ngwng tu)

VI DU: tao mang SiO2 o

Thuy phan:

(C2H50)3-Si-OC2H5 + H20 -> (C2H50)3-Si-OH
+ C2H50H

Ngwng tu:

(C2H50)3-Si-OH + OH-Si- (OC2H5)3 ->
(C2H50)3-Si-O-Si-(0OC2H5)3




CAC Kl THUAT TAO MANG TU
DUNG DICH SOLGEL

KT thuat phu nhung (dip coating)

KT thuat phu quay (spin coating)

KT thuat phu dong chay (flow coating)
KT thuat phun (spray coating).....
Caplillary coating




# DIP COATING
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Pha nhirng vat liéu co
mat cong nhu mat
kinh, thau kinh.

C6 thé pht nhirng vat
liEu c6 do day tr 20nm
dén 50micromet bang
cach chon dbé nhét cla
chéat long sao cho phu
hop.




CAC THONG SO KI THUAT CUA MAY

Deposition system:

Deposition speed

Speed adjustment

Arm stroke

Deposition cycles

Delay times

Dipper motor

Maximum size of substrate

Drive Belt system:

Linear range of movement of
dipper unit

Speed of linear movement

Barrier motor

0.1 to 85 mm/min

0.1 mm/min (lay lam don vi)

145 mm

Unlimited

Adjustable from 1 to 9999 seconds
Servo controlled DC motor
100x100x10 mm (100 % immersion)

0 to 600 mm

0.01 to 400 mm/min

High precision micro Stepp driven
stepper motor
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FLOW COATING

sol | substrate -b0 day cia mang phu
thudc:dd nghiéng cua de,
dd nhot chat 16ng,tdc do

bay hoi dung dich

-Sr dung doi vc’;i dé
khong bang phang va
phu trén dién tich Ion

- C6 thé thuc hién quay

mau sau khi phi dé tang
dd déng déu cua db day
mang mong.




KI THUAT PHU QUAY MAU

Phurong phap nay st dung luc quay li tam dé
ohi mang, mang c6 d6 déng déu cao nho

e li tAm can bang vai luc do do nhét clia
dung dich

Cac budéc tién hanh:
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PO DAY LOP PHU KHONG
PHU THUOC LUONG
DUNG DICH CHO LEN PE

p :khdi lvong riéng ban dau cla
AOchst Iong

P A : kh6i lwgng riéng
(1) :vantoc géc cua dé
T] . d0 nhot cla chét 1ong

m: toc do bay hoi ctia chat Iéng



Capillary coating
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Knife
barrier-plate

solution 1 slot-tube
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- Tiét kiém vat liéu

- Pha duoc nhiéu I1&p

- Pidu chinh dd day mang h — k(dv) °

bang cach diéu chinh téc
do slot-tube




XU LI NHIET CHO MANG

-Trong qua trinh tao mang khau xtr li nhiét rat
guan trong vi né anh huong truec ti€p dén vi
cau tric cia mang. Giai doan nay coé tac
dung lam bay hoi hét dung méi con lai trong
mang, vat chat két n6i v&i nhau chac ché
hon hinh thanh nén bién hat lam anh huéng
dén vi cau trdc cua mang. Boi v&i mang nhay
khi cau tric x6p cua mang rat dwoc guan
tam

-Sau khi xtr Ii nhiét ta c6 thé ti€n hanh pha
dién cuwc dé dé dang cho viéc phan tich mau.



KI THUAT PHU CcO PIEN

PHUONG PHAP

NHUOC DIEM

Chemical Vapor
Deposition (CVD)

+D0i hdi nhiét do va ap suat thap
+Pé chiu nhiét cao
+kh6 pht mang c6 nhiéu thanh phan

Physical Vapor
Deposition (PVD)

+Kho phu mang c6 nhiéu thanh phan.
+Bubdng chan khéng phai cé ap suat cao.
+Dé phai twong thich.

+Kho tao bé mat phang

Sol-gel

+Kho duy tri d6 tinh khiét

+GOm nhiéu bwéece tién hanh phire tap (hiéu
suat thap), tén thoi gian.

+Chi c6 duy nhat dé c6 nhiét do cao




PHUONG PHAP CCVD
( Combustion Chemical Vapor Deposition)

Traditional CVD System CCVD System
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HINH ANH THUC TE

Left: One of nGimat's small pilot facilities for production of nanopowders

Right: nanopowder-producing CCVC flame.



UU DIEM
C6 kh& nang san xuat vat liéu da thanh phan
mot cach don gian va nhanh chéng nh& diéu
chinh dung dich héa hoc-> m& réng pham vi
trng dung
biéu chinh dwoc kich thwéc, hinh dang va
hinh thai hoc cua cac hat nano.
May hoat dong & moi treong khéng khi binh
thwong

NHUQC DIEM
Tién chat phai hoa tan dugc va dé bat Itra
Dung cu dat tién




KI THUAT PLD
(pulse laser deposition)

Phuong phap PLD duoc chu y trong vai nam vira qua Vi
phuwong phap nay da phu dwoc thanh cong nhirng hgp chéat
phtrc tap. Ki thuat PLD lan dau tién str dung dé phd mang
siéu dan YBa2Cu307. Ké tir d6 nhiéu vat liéu kho phi bang
nhirng phwong phap binh thwong , dac biét la nhirng hop
chat gébm nhiéu loai oxit khac nhau da dwoc pha thanh cong
b&i phwong phap nay. Phwong phap nay dung dé ph
nhirng mang nhay PH nhu Al203, Ta205, cac loai mang
chéng oxi héa hoac an mon...




Loal Sensor | pH pH pH
Mang Sensor |AI203 Si3N4 Ta205
Khoang do 2-12 2-12 2-12
(PH)

Cuaong 54-56 53-55 56-58
do(mV/pH)

Thoi gian 1 1 1
huédng

trng(phut)

Do bén 3nam |6thang |1 nam




LICH SU PHAT TRIEN CUA PLD

1916 — Albert Einstein gia dinh qua trinh phat xa kich
thich.

1960 — Theodore H. Maiman xay dwng may maser
(microwave amplification by stimulated emission
radiation)-may khuéch dai vi séng bang birc xa cadm trng
str dung thanh ruby nhu la méi tredng tac dung laser.

1962 — Breech va Cross str dung laser ruby lam bay hoi
va kich thich nguyén t&r ttr bé mat chat ran

1965 — Smith va Turner st¥ dung laser ruby dé ph
mang-.. Danh dau sw khé&i dau cua ki thuat PLD



Pau thap nién 80- danh dau su tao ra thiét bi phti mang
bang laser va ki thuat epitaxy . MOt vai nhém nghién ctru
da dat duwoc nhirtng két qua dang chu y trong viéc san xuat
ra nhirng mang mong bang cach stv dung ki thuat nay

1987 — PLD da thanh cong trong viec ché tao nhirng mang
mong siéu dan nhiét do

CuoOi thap nién 80 — PLD la mot KT thuat kha noi tiéng
trong viéc ché tao mang moéng va dugc chd y dén rat
nhiéu.

1990’s — suw phat trién nhanh chéng cla laser da kéo theo
su phat trién cla ki thuat PLD.

2000’s- Drs. Koinuma and Kawasaki nghién ctru cai tién hé
thong PLD dé tao ra nhi*rng mau c6 chat lwgng cao va
giam thoi gian phu mang
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VAT LIEU PHU

Metals

Ceramics

Others

Ag, Au, Cu, Ir, Ni, Rh, Pt, Ru,

Zn

Al,O,, Al,O,*MgO, 3AIl,0,2Si0,, BaCeO;,
BaCO,, BaTiO,, BST, doped-CeO,, Cr,0O,,
Cu,0, [La sCa ;]CrO,, Fe, 04, In,0g4, ITO,
LaAlO,, LaPO,, LSC, LSM, MgO, Mn,0;, MoO,,
Nb,Og, NiO, NSM, PbSO,,, PbTiO,, PdO, PLZT,
PMN, PMT, PNZT, PZT, RbO,, RhO,, RuO,,
SiO,, Spinels (e.g. NiAl,O,, NiCr,0,), Silica
Glasses, SnO,, SrLaAlO,, SrRuQ;, SrTiO,,
Ta,Og, TiO,, V,04, WO, YBa,Cu,0,,
YbBa,Cu,0,, YIG, YSZ, YSZ-Al,O,, YSZ-Ni,
ZrO,, ZnO (+ dopants in many cases)

Over 10 polymers
(polyimides, Nafion™,
epoxies), numerous
composites of metals,
ceramics and polymers

Substrates Used

Al, Brass, Ag, Cu, Pt, Ni, Stainless and C-Steel, Al,O,, Fiber Tows, Glass, Graphite, LaAlO,, MgO, Nafion™,
NiCr, Optical fibers, OPP, PET, Polycarbonate, Silica, Si, Si-Ti/Pt wafers, SiC, Si;N,, Superalloys, Teflon™, Ti,
TiAl alloy, YSZ, powders

Some Applications

Adhesion, capacitors, catalytic applications, corrosion resistance, gas diffusion barriers, electronics,
engines, ferroelectric materials, flat panel displays, fuel cells, interface layers, optics, piezoelectrics, resistors,
RF and millimeter wave components solar cells, superconductors, thermal barrier, thermal control, and wear

resistance
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