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Abstract

In the present study, Al2O3-40 wt.yo TiO2
spraying technique. The coatings were sealed w
and then heat treated at 400"C. The corrosion protective
electrochemical measurements in combination with sc
showed that the corrosion resistance of A12O3-40 wt.yo Ti
nanoparticles is better than the coating sealed with alumin
coating' Some interpretation and discussion about the experimental results were given.
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1. MO DAU

Th6p cacbon ld loai vat fieu duoc sri dpng nhidu
trong cdng nghiQp. Tuy nhi6n, th6p cacbon a6 ti en
mdn vd mdi mdn khi ldm viQc trong m6i trudng khic
nghiQt [1]. MQt trong nhirng phucmg phdp rlugc img
dung rdng rii hiQn nay 116 b6o v6 th6p kh6i c6c t6i
nhdn g6y 5n mdn vd mdi mdn ld sri dr,rng c6c l6p
phun phtr nhi6t. Loai lorp phri clugc su dgng thucrng
xuy€n tro.rg m6i hucrng ldm viOc kh6c nghi€t ld cilc
lorp phri g5m oxit [2].

Trong tdt cit cdc_vgt liQu g6m, nh6m oxit (Alzor)
dyoc tme dpng nhiOu trong ch6 tqo c6c lop phtr do
chirng c6 ct6 cimg cao, tinh bAn h6a hgc, ch6ng en
mdn vd mdi mdn t6t tll. C6c lorp phri Al2O3 chS.tao
bing c6ng nghQ phun phir pl-asma c6 kh6 ndng hoat
<lQng du6i cdc didu kiQn lfidc nghiQt nhu tii trgng
cao, tdc dd cao, nhiet d0 cao, m6i truong mdi mdn
vd m6i trucrng bi€n. Eac tinh cria lop phir Al2O3 c6
th6 tlugc ndng cao khi gia cuong th6m TiO2 vdo

Jtgog loe phir [3, a]. Nhirng nbm g-dn <16y, khd ndng
brio vQ chpng dn mdn cria lop phir Al2O3-TiO2 clang
duoc nhi6u nhd khoa hoc trOn th6 gi6i quan tdm
nghiOn cuu [5-1 1].

_ Bdi b6o ndy sE t4nh bity c6c k6t qurh nghi€n cr?u
khd ndng b6o vQ ch5ng dn mdn cria l6p pir,i etrOr-
40 oATiOz ch6 tpo bing phucrng ph4p phun phri
plasma k6t hgp v6i chAt di6n dAy ph6t ph6t nh6m

chira hat nano Al2O3 trong mdi trucrng NaCl 3,5 %.

2.TWJC NGHIEM

2.l.IJl6a chfit

H6a ch6t chinh tluoc su dung trong nghiOn ciru
gdm: bQt NiCr kich thu6c kh&ng iS * 45 pm
(Trung Qu6c), bot Al2q-40%Ti62 kich thu6c
kho6ng 15+45 pm (Trung eu6c), b6t o- A12O3 kich
thudc khodng 150 nm eII), axit ph6phoric H3pOa
85% (Dirc), bdt nh6m hytlroxit A(OH)3 (Dric), ndn
th6p CT3.

2.2.Phuong phfp chufn b! miu

.Dung dich ph5t ph6t nh6m ducy. c didu chti tu axit
phdtphoric (H3POa, 85%) ph6n img v6i nh6m
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hydroxit AI(OH)3 d4ng bQt, ti l€ mol P/Al:3,0. Hda

!a.n 
bot nh6m hydroxyt trong axit.phdtphoric tr€n

b6p gia nhiQt c6 khuAy tu, tdng dAn nhiQt d0 d6n

dich.

Phsm Thi Hdvd cQng sq

dua ra tr0n:hinh 1 trong thi€t bi Ld nung Nabertherm
(Dtic) tai Vi6n K! thuflt nhiOt r16i - ViQn Hdn l6m
Khoa hoc .vd c6ng nghQViQt Nam. Kjr hiQu m6u lorp
phri tlugc trinh Qdy trongbitng2.

0246810
Thbi gian, giir .

Hinh I: BiCu dd xri li nhi6t

Bdng 2: K! hiQu mAU

2.3. Phuong phfp nghi-0n criu

Kl6 rldng b69 vQ ch6ng dn mdn cria lorp p.hir Al2O3-
40 %TiO2 duoc nghiOn criu trong m6i trucrng NaCl
3,5 o . C5c m6u thi nghi0m 6n mdn duoc ngAm li6n

tgc trong 504 h. C5c ph6p <1o iliQn h6a rluoc thuc
hi6n tr6n thi6t bi do di6n h6a AUTOLAB PGSTAT
302N tai Vi0n Khoa hqc VQt li6u - Vi6n Hdn ldm
Khoa hgc,vd cdng nghQ ViQt Nam v6i h0 tlo ba cti6n
cuc: diQn clrc d5i ld t5m platin, di€n cpc so s6nh ld

inh clo dugc thr,r

9. PhO t6ng trd
a+102 Hz v6i 10

bi6n dQ dao dQng th6 ld 5 mV.
, CAu truc m{t cit ngang.cria c6c m6u trudc vd sau

k$i ngAm trong dung dichNaCll3 ,5%o.duocphAn tich
bdng kinh hi6n vi diQn tu qu6t (SEM),trOn thi6t bi
JEOL JMS-6490.

3. KET QUA VA THAO LUAN

3.1. Qu6t ttulng cong phin crSc

"iBi0u d6 E"oo - t (hinh 1) cho thAy c6c m6u lop phir
AT-P0 vd AT-P5 sau.504 h ngdm c6 E"o,' bi6n d6i
thee x c6 gi6 tri
ducnrg tlt cd cdc
thdi .li m6u AT-
P0 vd AT-P5 sau 504 h ngim, dung dfch NaCl c6

Bang l: ChC d0 c6ng ngh6 phun plasma

STT Chti dQ phun
Th6ng s6 cdng nghd

Lcrp l6tNiCr Lorp pht Al2O 3-40%0 TiO z
Cuong dQ ddng diQn (A) 380 550

z Dien thc (V) 24 .,4

a Luu lugng khi Ar (litlphrit)., 50 '60

4 Luu lugng'khi H, QiVphriQ 8 8

5 Khodng c6ch phun (mm): 100 100

6 Tdc d0 cdp bQt (g/phft) 30 50

STT Loai m6u Ki hi-6u

ph6t ph6t
AT- T

2

Lop phn c6 ph6t ph6t nh6m, 0%
hat nano Al2O3, c6 xtr 1i nhiQt AT-PO

3

Lorp phri c6 phdt ph6t nh6m, 5%
h4t nano Al2O3, c6 xir li nhi6t AT-P5
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su c6 m{t cria hat nano trong dung dfch ptrOt pnat
nh6m dd g6p phAn chn trb d6ng k6 qua trintr tirAm

Anh huong ctia chtit diin dity.,.

thAu cira dung dich den bC mdt ndn th6p r16ng thoi
chn trt qu6 trinh khu€ch t6n c6c sdn phAm [n mdn tu
l6p p4i, vdo trong dung dich, ldm t.dng kh6 n6ng b6o
vQ ch6ng dn mdn cria lcrp phn. D6i v6i m6u AT-t,
trong giai clo4n dAu fi 6 h ddn 48 h ng6m mdu, mai
rIQ ddng 5n mdn tdng manh tu 3,2x10-6 A/cm2 d6n
2,3x10-s Alcmz vd c6 xu hu6ng gi6m dAn drin m6c
744hngdmm6u. Sau d6, m0t d0 ddng in mdn c6 xu

thAu grla dung"dich vdo trong lcrp phir do cl6 t6c d6
44 .h, mdt dQ ddng dn mdn c6 xu
th6 do dung dich dd thAm th6u
, gdy la dn mdn e6i vOi nOn th6p.
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Hinh l: Bi6n thi6n cria cli€n thiS dn mdn E"o., theo thoi gian t

3.2. Ph6 t6ng tr0 tliQn h6a r

0 too 200 300 ,t00 500 600 7OO

Hinh 2: Bit5n thi6n cira mdt dQ ddng dn mdn J"o,

,, . theo thdi gian t

g cria c5c m6u lop phri
pn tr€n Hinh 4. So s6nh
6c miu lop phn tru6c vd

h trong dung dich NaCl 3,5% ta
AT-T, sau,khi ng6m trong dung

6i gita lorp phri vd n6n th6p c6 s,r

5l



TCHH, 55(58I,2),20t7

t6ch biQt. Otii voi mdu lorp

Phqm Thi Hdvd cQng sq

phri vi ndn th6p c6 sg b6c tdch nhi6u hon so v6i'AT-P0, ranh gioi gita
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IIinh 3: Gien dd Nyquist cria c6c lop phri Abq-4}%TiO2theo thdi gian

Hinh 4: Anh c6u tnic mdt cEtngang ciuaclcmdu lorp phtr tru6c vd sau khi ngdm hong dung dich NaCl 3,5%
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tr€n.

O:' LUAN

qu6t.

Loi cim on. C6ng trinh ndy daqc hd tuq kinh phi
nghi€n cthu tb Qui di tdi tA ciip ViQn Ki thuQt nhiQt
ddi - ViQn Hdn ldm Khoa hoc vd C6ng nghQ ViQt
Nam.
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