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ANH HUONG CUA CATION KIM LOAI TRONG DUNG DICH MA
Cr(lll) DEN KHA NANG CHONG AN MON CUA LOP MA CROM

EFFECT OF CATION ADDED IN Cr(IIT)-CONTAINING BATH ON CORROSION
RESISTANCE OF TRIVALENT CHROMIUM COATING

TS. Nguyén Vin Tai, TS. Nguyén Hoai Tan, TS. Huynh Thanh Thuéng, TS. Nguyén Vin Cuong
Truong Bach khoa, Truong Pai hoc Can Tho

TOM TAT

Nghién cuu da phan tich va danh gia dwoc suw anh huong cua cation kim logi trong dung
dich ma chira Cr(IIl) dén kha nang chéong dn mon ciia 16p ma crom. Céc ddc tinh cia 16p ma dwoc
mé ta va phan tich théng qua sie dung kinh hién vi dién tir quét, quang phé quang dién tir tia X-XPS
va phan cye dién héa. Két quad thu dwoc cho thdy rdang kha ndang chéng an mon ciia I6p ma crom
dwoc cdi thién dan khi dung dich ma dvoc thém vao voi luong nhiéu hon cation kim loai Na". Lop
ma crom dugc ma twe dung dich ma chira 1,25 M Na SO, c6 dong dién an mon va dong dién tao lop
film bao vé la thap nhat nén kha ning chong dan mon la cao nhat. Vi thé, dung dich ma chira Cr(III)

vOi sy thém vao cua 1,25 M Na SO, co thé tao ra 16p ma crom ¢é kha ndng chéng dn mon cao.
Tw khoéa: Ma dién hoa,; Cr(Ill); Cation kim loai; XPS; An mon.
ABSTRACT

Effects of Na* cation added into Cr(Ill) containing-bath on corrosion resistance of the
chrom coating were investigated in this study. The properties of the coating were characterized
using Scanning electron microscope (SEM), X-ray photoelectron spectroscopy (XPS) and cathodic
polarization. Results pointed out that the corrosion resistance of the coating are significantly
improved as a higher concentration of Na* cation was added into the Cr(lll)-containing bath. The
coating deposited from the bath with addition of 1.25 M Na,SO, show the lowest current corrosion
and passive current, indicating the best corrosion resistane. The obtained results indicate that the
corrosion resistance of the chromium coating can significantly improve as the bath containing
1.25M Na SO, was used.
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1. PAT VAN PE

L&p ma crom co nhiéu tinh chét ndi bat
c6 thé ké dén nhu 16p ma bong sang, co tinh
tham my, do cung cao, chiu mai mon tdt va
kha ning chéng an mon cao trong moi truong
lam viéc c6 sy xuit hién cua axit, bazo, mudi
[1]. Vi thé, 16p ma crom thudong dugc dung cho
cac chi tiét may can c6 hé sb ma sat thap trong
cac chuyén dong truot tuong dbi hay lam viée
trong diéu kién nhay cam véi cac tic nhan co
thé gy ra an mon. Nho vao kha nang chong an
mon t6t ma 1ép ma crom gitp cho céac chi tiét
may han ché duoc sai léch kich thuée va hinh
dang khi hoat dong trong thoi gian dai. Lop ma
crom sé& gitip cho tudi tho ciia chi tiét may dugc
tang 1én dang ké, nang cao hiéu qua sir dung va
giam chi phi stra chira, thay thé [2].

Cac 15 rong va vét nat té vi trén bé mat
16p ma duoc xem 1a cac kénh dan dé cac tac
nhan gdy an mon xam nhap vao bén trong 16p
ma, dan dan s& pha huy 16p ma va vat liéu nén.
Vi thé, viéc han ché cac 15 r5ng va vét nit té
vi 1a can thiét. Bén canh d6, thanh phan cia
Cr-O trong 16p ma s€ giap 16p ma tang kha
ning chéng dn mon. Trong nghién ciu nay,
hinh thai bé miat va cac thanh phan cua 16p ma
crom dugc ma tu nhirng dung dich ma khac
nhau s& dugc phan tich va dénh gia. Qua do, dé
tai s€ xac dinh duoc néng do thich hop cua Na*
cation thém vao dung dich ma dé thu duoc 16p
ma crom c6 kha nang chdng dn mon cao.

2.VATLIEU VA PHUONG PHAPNGHIEN
cuUu

Céc dung dich ma khac nhau dugc
chuan bi dua trén su thay ddi cua néng do mubi
Na,SO,, nhu thé hién trong Bang 1’, vGi nong
do cua NazSQ4 t‘hay doi tr 0,25 dén 1,25 M.
Cac thong so diéu kién ma bao gom mat do

dong dién, nhi¢t d9, pH va thoi gian ma duogc
lua chon lan luot tai 5 A/dm?, 30°C, 1,5 va 15
phut. Cac tinh chat cua 16p ma crom bao gdm
hinh thai bé mt, thanh phan lién két hoa hoc va
kha nang chdng dn mon duge kiém tra va phan
tich bang kinh hién vi dién tir quét, quang phd
quang dién tu tia X-XPS va phan cuc dién hoa
trong dung dich mubi 3,5% NaCl v6i hiéu dién
thé phan cuc tur -0,6 dén 0,4V (so voi dién cuc
so sanh 1a Saturated Calomel Electrode, SCE).

Bdng 1. Thanh phan héa hoc ciia dung dich ma
chira Cr(Ill)

Ky hiéu

héa hoc Thanh phan

Lép ma

0,5 M CrCl,, 0,5 M
HCOOH, 0,5 M H,BO,,
3,5 mM sodium dodecyl

sulfate

S,+ 0,25 M Na,SO,
S, +0,5 M Na,S0,
S, + 0,75 M Na,SO,
S, + 1,00 M Na SO,
S, + 1,25 M Na,SO,
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3. KET QUA VA THAO LUAN

3.1. Hinh thai bé mét va thanh phan cia l6p
ma crom

Hinh thai bé mit cta cac 16p ma crom
khac nhau dugc mo ta trén Hinh 1 (a-f). Khi
dung dich ma chua dugc thém vao cation kim
loai‘ cua Na“ (S)), lc"rp ma thu dugqc xuét hién
nhi€u 16 rong trén bé mat voi nhiéu kich thudc
khac nhau. Khi dung dich ma dugc thém vao
cation kim loai cua Na' tir 0,25 dén 1,25 M
Na,SO,, chat lugng cua lop ma crom })ét déq
dugc cai thién dan 1én khi 10 rong va vet nuat te
vi c6 diu hiéu giam dan. Pic biét, khi ndng do

1,25 M Na,SO, dugc thém vao dung dich ma, &
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cac 10 rong va vet nut té vi trén 16p ma crom
duong nhu khong con xuat hién nira.

Hinh 1. Hinh théi bé mdt ciia [6p ma crom dwoc
ma tu nhitng dung dich ma chira Cr(1ll) khac
nhau: (a) Sy (b)S,;(c)S,va(d)S, (S, () S
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Hinh 2. Phép do quang phé XPS trén bé mdt cdc
[6p ma crom khac nhau

Su xuit hién cta cation kim loai trong
dung dich ma ciing anh huéng dén thanh phan
cua l6p ma crom. Thong thudng, 16p ma crom
bao gom cac thanh phan chii yéu nhu Cr, Cr-O,
Cr-C va C-O trong lién két cua chét hitu co [3,
4]. Thanh phan crom oxit (Cr,0,) c6 trong 16p
ma va tu phan ing oxy hoa cua Cr-C (phan tng
(1)) s€ tao thanh 16p film bao vé cho 16p ma [5].
Két qua tir phan tich XPS trong Hinh 2 va Bang
2 thé hién su thay d6i cua cac thanh phan c6
trong céc 16p ma crom khac nhau. Khi do, 16p
ma crom dugc ma tir dung dich ma dugc thém
vao Na* ¢ nong do cao hon s& c6 phéan trim lién
két ctia Cr-O va Cr-C 16n hon. Phan trim cia
Cr-O tang tir 9,29% dén 15,19%, va Cr-C tang
tir 44,07% dén 48,64% khi ndng do cia Na,SO,
tang tir 0,25 dén 1,25 M. Lép ma crom C co
phan trim Cr-O va Cr-C 1a cao nhét, vi thé, lorp
ma crom nay dugc cho 13 s& c6 kha ning chong
an mon t6t nhat.

2CrC, +3H,0 - Cry05 + 2xC + 6H' + 627 (1)
3.2. Kha ning chong in mon ciia I6p ma crom

Hinh 3 (a-b) thé hién phéan cuc dién hoa
cho vt liéu nén dong thau va cac 16p ma crom
khac nhau. Cac thong sb ctia qua trinh phan cuc
dién hoa bao gém dién thé an mon, dong dién
an mon, dién thé va dong dién tao 16p film bao
vé dugc théng ké trong Bang 2. Tur két qua thu
duoc c6 thé thay rang vat liéu nén dong thau co
thé kho bi dn mon nhung tdc d6 an mon lai qua
cao (dong dién an mon vao khoang 7,57x10¢
A) nén tudi tho sé& thap. Trong khi 16p ma crom
duoc ma tur dung dich ma S, cho thdy tc do
an mon 1a thip nhat khi dong dién an mon vao
khoang 2,66x107 A (gié tri nho nhat khi so sanh
véi cac lop ma khac). Bén canh do6, 16p ma C
cling thé hién kha ning tao 16p film bao vé de
chdng lai su an mon 1a tét hon so véi cac 16p
ma khac véi dong dién tao 16p film bao vé la
5,80x10* A.
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Bdng 2. Théng s thanh phan 16p ma, dién thé va dong dién an mon (E.__; I ), dién thé va dong dién tao

16p film bao vé (£, 1

ass’ ~ pas.

Corr cori

) cho cac lop ma khac nhau

Lép ma Thanh phén 16p ma crom (%) E ™) I @A) E ™) I A
) Cr Cr-C Cr-O pass pass corr corr
Cu - - - -0,260 7,57x10¢ 0,041 1,82x107
C, - - - -0,244 2,40x10° -0,072 5,47x10*
C 46,14 44,07 9,29 -0,315 2,98x107 -0,067 12,9010+
C, 44,69 4479 10,52 -0,304 2,85x107 -0,078 12,10x10*
C, 4291 45,06 12,03 -0,327 2,78x107 -0,068 8,44x10*
C, 40,19 46,70 13,11 -0,315 2,70x107 -0,072 7,03x10*
C 36,17 48,64 15,19 -0,295 2,66x107 -0,074 5,80x10*
Dbi véi cac 16p ma crom tir C, dén C, ' ' ' -
thi toc d6 an mon s& giam khi lvong Na* dugc i [

thém vao dung dich ma tang lén. Sy giam tdc
dd @n mon cua cac 16p ma crom dugc cho la
lién quan dén su bién mat dan cua cac 16 rong
va vét nit té vi trén bé mat 16p ma. Khi do, cac
tac nhan gy an mon s¢ khé xam nhap hon vao
bén trong 16p ma dé gay ra dn mon cuc b, roi
pha hity 16p ma. Mit khac, nhd sy ting dan cua
thanh phan Cr-O va Cr-C trong 16p ma crom,
gitip cho 1ép ma dé hinh thanh 16p film bao vé
(Cr,0,) trén bé mit.
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Hinh 3. (a) Mach dién ho, (b-¢) Phan cuc dién hoa
cho vat liéu nén Cu va cac lop ma crom khac nhau
trong dung dich muoi NaCl 3,5%.

4. KET LUAN

Phan cuc dién hoa da duoc thuc hién
dé xac dinh su anh huong cua cation kim loai
dugc thém vao dung dich ma dén kha nang
chéng an mon cia 16p ma crom. Két qua cho
thdy su thém vao ciia Na* s& gitp cho 16p ma
tang kha ning chéng in mon. Dung dich ma
chia 1,25 M NaZSO’ , S€ cho 16p ma crom c6 tdc
dd an mon thap nhat va d€ hinh thanh 16p film
bao vé chong lai sy dn mon cta tic nhan gy an
mon. <
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