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TOM TAT

Hinh thai, du trac, chiu day, kidi lugng va thanh pin cia mang th dong CF* trén bp
ma kém Wi thoi gian ngdm khac nhau (10, 20, 40, 50, 60, 70 v&)&f& dugc nghién ¢u.
Chiéu day, ki luong dia mang th dong Cr* ting theo thi gian thy dong. Chéu day, kibi
lwong a1a mang th dong CP* nhe mot ham $ cua thoi gian thr dong. Khi thyi gian thy dong
tang Ién 80 gidy ckiu day mangtat 596 nm va kbi lugng mang 17,9 mg/dmMang thi dong
Cr*trén bp ma kém khong xudt hign cac ¢t nat giy. Dai hap thy tai s6 séng 508 cm dic
trung cho daatong aia Cr(l1)-O. Khéng xét hién $ séng at 960 cthdic treng daodong aia
Cr(VI)-O , ching © khéng 6n tai Cr®" trong mang th dong Cr".

Tir khdéa:mang thi dong CP*; cau trac; ma kém.

1. MO PAU

Lép ma kem duoc s dung 10ng réi nfat dé bao vé cho céc chi 6, ciu ki¢n sit thép trong
nhiéu nganh cong ngdp khac nhau. & ma kém bi an mon kha nhanh trong khong Kimh. Dé
cai thién kha nang bio vé chong an mon @a lp ma k&m, nhiéu phrong phap ¥ |i bé mat khac
nhauduoc ar dung: tha dong cromat, photphat hoa va cép Iphi hitu co... Tuy nhién, cac ¢p
chit Cr(VI) dugc phan lai 14 chit gay ung thy, tai nhiéu neéc cong ngfﬁp phat trén, ngroi ta
da dua ra nhtu quydinh han ch haic ¢dm sir dung Cr(VI1) dé thu dong cho bp ma kém. Nam
2000 va Bm 2003, cac quit dinh 2000/53/EC va 2002/95/GRroc Cong ddng chau Au ban
hanh nim han ch sr dung mang th dong chra ion CP*. Theo cac quyinh nay,dén rim
2006, 85% khi luong xe hvi sz duoc tai cté haic dugc ma lai va dén thang 7/2007 nmg sr
dung toan B cac mang th dong chra ion CF* trong cong ngkép sin xuit 6t [1-3]. CAc linh
kién duoc tai clt s khongdugc chra cac bp chit hoic céac nguyenotnguy hai cho ngroi va
mdi truong, cac bp chit Cr(VI1) nam trong danh mc bi han cké nay. Theod trinh nay, cac
hang én xuit 6t trén tié gici d& ngrng sr dung mang th dong chira ion CP* trén cac an
phim ma kdm aia minh, vi d: FORD MOTOR & 31/7/2005, HONDA, HUYNDAI i
31/12/2005, VOLSKWAGENT1t 11/2006 [4]... 6/2006 toanobcac linh kén ma kém trén xe
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méay HONDA Vit Nam khong cha ion CP*. Nhiéu hop dong xuit khau sang chau Au, Nib
Ban va Bic My ciing yéu au cac én pham cé bp ma kém sach: ma kém tir dung dch khéng
chira xyanua va mangudhiong khong ctra ion CFP*.

Mang thi dong chra ion CF*, véi wu diém khongdoc, c6do bén chdng an mon trong
duong Wi mang thi dong chra ion CP* truyén thdng. Cac nghiéntm hinh thai, 8u tric va
thanh pln hoa lbc cia mang th dong cH ra vai tro quan ¢mg aia mang th dong cromat trong
bao v¢ chongan mon [5 - 9].

~ Trong bai b&o nay, ching t6i trinh bat kui nghién &u chiu day, kiti luong, hinh thai
cau trac, thanh pin cia mang th dong CP* trén bp ma kém & céac thi gian thi dong khéac
nhau.

2. THUC NGHIEM
M4u nghién akru

Thép cacbon #p c6 kich thxgc 100x50x1,2 mm, thanh pih cac nguyéndtduoc trinh bay
trong Bing 1. Thép nghiénuu trong duong mac thép SPHC tiéu ciuJIS G3131.

Bang 1.Thanh p#n cac nguyénittrong miu thép cac bon p.

Nguyén 6 Fe C Mn Si S P
Ham lrong, % 99,21 0,25 0,36 0,07 0,011 0,003

Cac miu thépdugc danh béng 6 hoc bing giy rap 280, 400 va 600yt dau, ty gi.

Mau duoc hast hod trong dungidh HCI 5 % tié tich trong 5 gidy vauoc treo vao b ma
k&m c6 dung tich 25 litéi thanh plan va clé d6 nhr sau theo quy trinhue hang ENTHONE
(Singapor). Thanh pim va cke d6 cia k& ma kém nhr sau:

ZnCl, 60 g/l NN 250 g/l
AZA 30 ml/l AZB 1,5 ml/l
pH 4,8-54 Nehido thuong

Dk 2A/drh Tdi gian 30 phut
Anbt Kem 99,995% @Hhio dao tron : Pungdua cat6t

Sau thvi gian ma 30 phat chéu day bp ma kém dat dugc khaing 13 pm.

Thu dong 1op ma kém: méau ma k&m duoc haat héa trong dungidh HNO; 0,5 % tfé tich
trong 5 gidy, sadé duoc thu dong ¢ cac thyi gian khac nhau trong dungoth cé thanh pin oo
ban nhr sau:

Dung dich thu déng

Cr** (6 dang Cr(SQy); 6H,0) 5 gll;
Chét tao phic 6 gll;
CH,COOH 6 ml/l;
pH 2
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Nhiét do 30°C
Thoi gian thy dong 0; 10; 20; 30; 50; 60; 70; 80 giay.

pH dung dch dugc do king maydo pH METERLAB PHM210 vatugc diéu chinh hing
dung dch HNG; hoac NH,OH.

Sau khi th dong, miu duoc nra bing nréc, sy khd king may &y va dy trong & Sy ¢
nhiét o 80°C trong thdi gian 30 phdt.

Mau sau khi th dong duoc dé trong binh hifim (decicator) 48 @i ¢ mang thi dong on
dinh tnréc khi tien hanh cac phégo, phan tich

Céac miu thi nghém dugc can ting can phan tich SHIMADZU AEG — 220Giwi6 chinh
xac 10%g. Can riu sau khi th dong m, sau khi bocdp tha dong m.

D¢ xacdinh khoi lugng mang th dong cac rau thy dong (m) dugc nhing vao dungich
CrG; 200 g/l, nhét 46 80 °C, thoi gian 1 phat sadé mau dugc nra dréi dong nréc manh, gy
kho hing may 4y va siy trong ti say ¢ nhiét do 80°C trong thdi gian 30 phat, cami khoi luwong
(my).

Chiéu day @a mang th dong Cr* trén bp ma kém duoc do boi h¢ Alpha-Step 1Q, thit bi
do hinh thai bc ke mat haat dong theo nguyérit kim ti, c6dé chinh xac cao.

‘ Hinh thai foc aia mang th dong CP* va lbp ma kém khong thr dong duoc nghién au
bang kinh hén vi dién tir quét (SEM) HITACHI S-4800 va kinhdri vi luc nguyénit AFM.
~ Cau tric hoa hc aia mang th dong dugc phan tich trén thi bi FTIR Perkin Elmer GX.
PH duoc ghi hi & viing $ séng 4000-400 cthvéi do phan gii 4 cmi’.

Thanh plan hoa lic aia mang th dong dugc phan tich trén thi bi may gia éc tinh dién

PELLETRON 5SDH-2.

3. KET QUA VA THAO LUAN
3.1. Chiéu day oia mang thu dong Cr®* trén lép ma kém

Chiéu day mang th dong Cr* trén bp ma kém do hoi hé Alpha-Step IQv cac thi gian
thu dong khac nhaduoc thé hién trén Hinh 1.

Két qua tir Hinh 1 cho thy, chiéu day @ia mang th dong nhr mot ham ¢ caa thoi gian th
dong, khi &ing thoi gian thy dong, chéu day @a mang th dong CP* ting. Mang th dong CF*
dugc hinh thanh trénsp ma kém tir nhitng gidydau, i thoi gian thy dong 10 gidy chiu day
mang la 118 nm. Chii day @ia mang th dong ting nhanhy thoi gian 20 giay, 30 gidy va sau
d6 téc d6 tang chim din. Thyi gian thy dong 50 gidy, 60 gidy chii day @a mang th dong Van
tang nheng ckim hon. Khi thoi gian tha dong 60 giay chiu day mang la 460 nm. & tuc ting
thoi gian thy dong Ién 80 gidy cliu day mang thdong dat 596 nm (Hinh 1).
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Hinh 1 Quan k& giita chu day mang thdong CF*
trén Ibp ma k&m va thi gian tha dong.

3.2. Khéi lwgng mang tha dgng Cr* trén |6p ma kém
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Hinh 2 Quan k giira khbi lugng mang th dong CP*
trén lsp ma kém va thvi gian tha dong.

Khéi lwong mang th dong CP* trén bp ma kdm duoc thé hién o Hinh 2. Trén Hinh 2, cho
thdy, khi ting thyi gian th: dong tr 0- 30 gidy kidi lrong mang th dong ting kha nhanh khi
thoi gian thy dong la 30 gidy kbi lwong mang th dong la 10,0 mg/df Khéi luong mang @n
tiép tuc ting khi thyi gian thi dong 1én 40;50 va 60 gidy. Khidhgian thy dong 1a 60 giay, kbi
lwong mang th dong la 14,5 mg/dfmva bHe do ting khdi luong mang gim khi thoi gian th
dong tiép tuc ting 1&n 70 va 80 giay. K lwong mang th dong ki thoi gian thi dong 80 giay la
17,9 mg/dr
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3.3. Hinh thai hoc aia lép ma kém va mang tha dong Cr®" trén I6p ma kém

‘Y ;o

Ok SE(M,LAD) . I IMS-NKL x50.0k SE(U,LAQ)

IMS-NKL x50.0k SE(U,LAO) IMS-NKL x50.0k SE(U,LAD)

IMS-NKL x50.0k SE(U,LAD) g IMS-NKL x50.0k SE(U,LAQ)

Hinh 3 Anh SEM & mit I6p ma kém (a) va mang thdong Cr*trén bp ma kém
vai thoi gian thu dong 10 gidy (b); 20 giay (c); 40 giay (d); 60 gi&y;( 80 giay (f).

Hinhanh SEM & mat I6p ma k&m va mang th dong Cr* trén bp ma kém & cac thi gian
khac nhau thawdi tir 10 - 80 gidyduoc thé hién trén Hinh 3. Trén Hinh 3a, chdishbé mit 16p
ma k&m xdp c6 cac tinh thkhadong déu voi kich thréc daodong trong khang tr 30-100 nm.
Khi thoi gian thy dong 10 giay (Hinh 3b), 20 giay (Hinh 3c) chdythmang th dong nmong, xop
da dugc phi Ién I6p ma kém. Thoi gian thy dong ting, chéu day mang thh dong ding ting theo

225



Nguyén Thj Thanh Hurong va NNK

do d6 mang th dong it xop dan va khi thvi gian thy dong ting 1&n 60 gidy (Hinh 3e), 80 gidy
(Hinh 3f) mang th déng min, xit chat.

Mang thy dong CP*trén kp ma kém wi céc thvi gian thy dong khac nhau khéng atihién
cac \ét nit gay, khdng b may trén b mat.

Hinh anh AFM aia l6p ma k&m va mang th dong CFP* trén bp ma kdm & céc thyi gian
khac nhautuoc thé hién trén Hinh 4, cho #ly 16p ma k&m c6 caatinh nton rit nhiéu, @ nham
bé mat trung binh Sa = 341,712 nmgWMthoi gian thy dong 10 gidy caatinh nfon vin con
nhiéu, d nham B mat trung binh Sa = 79,4084 nm, adich nton nayduoc vat di dan khi thoi
gian thy dong ting dan. Khi thoi gian thi dong 60 gidy cadinh nhpn da dugc dan tai thanh cac
dinh tu,dd nham B mat trung binh thp Sa = 13,3155 nm.&mit min, xit chit vaddng nHit.
Thoi gian th: dong 80 gidyddé nham B mit trung binh Sa = 68,3641 nméKqua chup anh
AFM tuong ddng wi két qua chyp anh SEM.

(b)

(c) (d)
Hinh 4.Anh AFM b2 mat 16p ma kém (a) va mang thdong CP* trén bp ma kém
véi thoi gian thu dong 10 gidy (b); 60 gidy (c); 80 giay (d).
3.4. Giu tric hoa hgc aia mang thy dgng mang thu dong Cr** trén 16p ma kém

Dé phan bit cac di hap thy Cr(VI)-O va Cr(lll)-O, sr dung kit CrO;, Cr,0; tinh khitt,
NaSO,, phéan tich bng FTIR.

226



Nghién ctu hinh thai, cau trdc céia mang thu dong Cr’* trén Iép ma kém

644

1.0 - a,: BOt Crz0s

1 a,: Bot CrOg

0.9 — =

0.8 — e}
4 I3

0.7

0.6 -

Hap thu

0.5

4
0.4

343

]

0.3
]

0.2 e
]

0.1 a,

] _A
0.0 + ¥ v T . T - e T T
4000 asoo 3000 2500 2000 1500 1000 500

$6 séng, cm-!
()

0.7 =

3444

0.6 =

0.5 =

0.4 =

Hép thy
1638

0.3 =

0.2 =

16

0.1 =

2077
>71 113
>6

0.0

4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400

$6 séng, cm-!

(b)
Hinh 5 PH FTIR aia bt CrO;va CrOs (a); NaSO, (b).

Tur Hinh 5 cho thy, dii hap thy tai s6 s6ng 953 cm dic trung cho daaiong aia Cr(VI) -
O va 608 crit la dic trung cho daaiong aia Cr(lll) - O. Dai & viing $ song 3440 va 1625 ¢hn
dic trang cho daatong H-O-H dia nrée. Dai ¢ sb séng 1126 cihdic trung cho SG.

Trén Hinh 6, mang thdong CP* trén bp ma kém v6i thoi gian thy dong 10 - 80 glayieu
xuit hién dii & viing $ séng 3440 va 1625 chcﬁac trung cho da@ong aia nréc. Dai ¢ s0 séng
1126 cri dic trung cho SG . Dic biét dai hip thy tai sb song 538 cr dac trung cho dao
dong aia aia Cr(lll)-O ding da xuit hién ngay t khi thoi gian thi dong 10 giay (H|nh 6a).
Khong xuit hién g5 séngdic treng daodong aia Cr(VI)-O |, chirng © khéng dn tai Cr®* trong
mang thu dong Cr* .
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Bdng 4.Thanh phn % $ nguyén i theodd sau @a ting nguyénd trong mang th dong Cr”*
trén Ibp ma kém bang phrong phap RBS.

Lép Chiu day, nm Cr 0 Zn

1 298,113 26,4170 59,4505 14,1326

2 150,908 19,9793 23,7174 56,3033

3 183,527 7,1499 38,4342 54,4159

4 179,700 0,0932 37,4474 62,4594

5 2042,520 0,0000 26,2500 73,7500

6 6833,192 0,0000 0,0000 100,000d

Bang phrong ph&p phan tich tanaxngrgc Rurtherford (Rurtherford Backscattering
Spectrometry — RBS) chia mang:tiong Cr* ra 6 bp. Khi phan tich c6 03 nguyéh thinh
dugc phat hén trong mang th dong la Cr, O, ZnO 16p thir nhit Cr 26,42 %, O 59,45 %, Zn
14,13 % va candi sau vao caap bén trong %&nguyén i Cr giam dan va % Zn ing din va
dén 16p thr 6 Zn 100 % thi Cr 0 %.

4. KET LUAN

Sir twong quan chiu day, kibi luong, hinh thi, &u tric ¢ia mang th dong Cr* trén bp
ma kém: Khi thoi gian tha dong ting cheu day, kioi lwgng mang th dong ding ting theo, hinh
thai cu trdc [& mat mang thu d6ng cang nm va xit clat.

Mang thi dong Cr*trén kp ma kém Vi céc thoi gian thy dong khac nhau khdng stihién
cac \et nuat gay, khdong h may trén b mat.

Khéng xuit hién 5 séngdic trung daodong aia Cr(VI)-O , khdng dn tai ion Cr°* trong
mang thi dong Cr".
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ABSTRACT

RESEARCH OF MORPHOLOGY AND MICROSTRUCTURE OF MALENT CHROME
CONVERSION COATING ON ZINC ELECTROPLATING

Nguyen Thi Thanh HuongLe Ba Thang, Truong Thi Nam
Nguyen Van Chien, Nguyen Van Khuong, Le Duc Bao

Institute for Tropical Technology, VAST, 18 Hoangp@ Viet, Cau Giay, Hanoi

"Email: huongplvktnd@gmail.com

In this paper, the morphology, microstructure, khiess, weight and composition of the
trivalent chrome conversion coating (CCCs) on atectroplating with different dipping times
(10, 20, 40, 50, 60, 70 and 80 s) have been studilee thickness, weight of the layer increases
with dipping time in the bath. Thickness, weighttbé CCCs as a function of dipping time.
When the dipping time increases to 80 seconddaiier reaches a thickness 596 nm and weight
17.9 mg/dry. No cracks can be observed in these coatingsyvibnation bands at 508 chare
attributable to Cr(1l1)-O. No band at 960 ¢rhas been observed, which means that fbeRists
in these CCCs.

Keywords:trivalent chrome conversion coating; microstruetanc electroplating.
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