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TOM T A T 

Hinh thai, cau tnic, chieu day, khoi lugng va thanh phan ciia mang thu dong Cr̂ * tien lap 
ma kem vcri thoi gian ngam khac nhau (10, 20, 40, 50, 60, 70 va 80 s) da dugc nghien cuu. 
Chieu day, khoi lugng cua mang thu dong Cr'^ tang theo thai gian thu dgng. Chieu day, khoi 
lugng ciia mang thu dong Cr̂ * nhu mot ham s6 ciia thdi gian thu dpng. Khi thdi gian thu dpng 
tang len 80 giay chieu day mang dat 596 nm va khoi lugng mang 17,9 mg/dm^. Mang thu dong 
Cr̂ "̂  tten lop ma kem khong xuat Men cac vet niit gay. Dai hap thu tai so song 508 cm"' dac 
tnmg cho dao dgng cua Cr(IIl)-0. Khong xuat hien so song at 960 cm'̂  dac trung dao dpng cua 
Cr(VI)-0 , chiing to khong ton tai Cr̂ ^ ttong mang thu dpng Cr̂ .̂ 

Tic khoa: mang thu dgng Cr̂ ;̂ cau tnic; ma kem. 

l.MOfDAU 

Lop ma kem dugc su dung rong rai nhat de bao ve cho cac chi tiet, cau kien sat thep tiong 
nhi6u nganh cong nghiep khac nhau. Lap ma kem bi an mon kha nhanh ttong khong khi am. D6 
cai thien kha nang bao ve chdng an mdn cua lop ma kem, nhigu phuang phap xu li b8 mat khac 
nhau dugc sir dung: thu dgng cromat, photphat hoa va cac lap phu huu ca... Tuy nhien, cac hgp 
chSt Cr(VI) dugc phan loai la chSt gay ung thu, tai nhieu nude cong nghiep phat trien, nguoi ta 
da dua ra nhigu quy dinh han ch6 hoac cam sir dung Cr(VI) de thu dgng cho lap ma kem. Nam 
2000 va nam 2003, cac quy6t dinh 2000/53/EC va 2002/95/CE dugc Cong d6ng chau Au ban' 
hanh nhSm han che sir dimg mang thu dpng chiia ion Cr̂ .̂ Theo cac quy dinh nay, d6n narn 
2006, 85% kh6i lugng xe hai se dugc tai ch6 hoac dugc ma lai va den thang 7/2007 ngimg su 
dung toan bp cac mang thu dpng chiia ion Cr̂ "" tiong cong nghiep san xuat oto [1-3]. Cac linh 
ki8n dugc tai che se khong dugc chira cac hgp chit hoac cac nguyen td nguy hai cho ngudi va 
mdi trudng, cac hgp chat Cr(VI) nim ttong danh muc hi han che nay. Theo 16 trinh nay, cac 
hang san xult dto tten th6 gidi da ngimg su dung mang thy dpng chiira ion Cr^ tten cac san 
pham ma kem ciia mmh, vi du: FORD MOTOR tii 31/7/2005, HONDA, HUYNDAJ tu 
31/12/2005, VOLSKWAGEN tii 11/2006 [4]... 6/2006 toan bp cac linh kien ma kem tien xe 
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may HONDA Viet Nam khong chiia ion Cr̂ *. Nhi6u hgp ddng xudt khSu sang chau Au, Nhat 
Ban va B^c My ciing yen cau cac san phSm cd lap ma kem s^ch: m^ kem tii dung dich khong 
chira xyanua va mang thu dgng khong chiia ion Cr* .̂ 

Mang thu dpng chiia ion Cr̂ *, vdi uu di8m khong ddc, cd dp ben chdng an mdn tirong 
duang vdi mang thu dpng chira ion Cr̂ * truyen thong. Cac nghien ciiu hinh thai, cau tnic va 
thanh phin hoa hpc cua mang thu dong chi ra vai ttd quan ttpng cua mang thu dgng cromat trong 
bao ve chong an mdn [5 - 9]. 

Trong bai bao nay, chiing toi trinh bay ket qua nghien ciiu chieu day, khoi lugng, hinh thai 
cSu tnic, thanh phan cua mang thii ddng Cr̂ ^ tten lap ma kem d cac thdi gian thu dpng khac 
nhau. 

2. T H U C N G H I E M 

MSU nghidn CIJU 

Thep cacbon thSp cd kich thudc 100x50x1,2 mm, thanh phSn cac nguyen to dugc trinh bay 
ttong Bang 1. Thep nghien ciiu tuang duong mac thep SPHC tieu chuin JIS G3131. 

Bdng 1. Thanh phan cac nguyen to ttong mlu thep cic bon thap. 

Nguyen to 

H^m lir(?ng, % 

Fe 

99,21 

C 

0,25 

Mn 

0,36 

Si 

0,07 

S 

0,011 

P 

0,003 

Cac miu th^p dugc danh bong ca hoc bang giay r^p 280,400 va 600, tdy dSu, \ky gi. 

Mau dugc hoat hoa trong dung dich HCl 5 % th8 tich trong 5 giSy v^ dugc treo vao be ma 
kem CO dung tich 25 lit voi thanh phan va chg do nhu sau theo quy hinh cua hang ENTHONE 
(Singapor). Thanh phan va che do cua b6 ma kem nhu sau: 

ZnCk 60 g/l NHiCl 

AZA 30 ml/1 AZB 

pH 4,8 - 5,4 Nhiet do thuong 

Dk 2A/dm^ Thoi gian 

Anot Kem 99,995% ChS dp dao trgn: Dung dua catot 

Sau thoi gian ma 30 phut chigu day lop ma kem d^t dugc khoang 13 ^m. 
Thvi dOng lop ma kem: mlu ma kem dugc hoat h6a trong dung dich HNO3 0,5 % tiie tich 

trong 5 giay, sau d6 dugc thu dong o cac thcri gian khac nhau trong dung dich c6 thanh phin co 

250 g/l 

1,5 ml/1 

30 phut 

ban nhu sau: 

Dung dich th^ d$ng 

Cr'* (6 dang CrzCSOJj 6H2O) 

Chit tao phuc 

CHjCOOH 

pH 

5 g/l; 

6 g/l; 
6 ml/1 

2 



Nghien ciru hinh thai, du tnic cda mang thu dong Ct^ tren Idp ma kem 

Nhiet dp 30 "C 

Thdi gian thu ddng 0; 10; 20; 30; 40; 50; 60; 70; 80 giay. 

pH dung dich dugc do bing may do pH METERLAB PHM210 va duoc dihi chinh bang 
dung dich HNO3 hoac NH4OH. 

Sau khi thu dpng, mlu dugc nia bing nude, say khd hSng may siy va siy ttong tii sSy d 
nhiet do 80 *'C ttong thdi gian 30 phiit. 

Mau sau khi thu dong dugc de ttong binh hiit km (decicator) 48 gid d% mang thu ddng dn 
djnh trudc khi tien hanh cac phep do, phan tich 

Cac mlu thi nghiem dugc can bSng can phan tich SfflMADZU AEG - 220G vdi dp chinh 
xac 10"* g. Can mlu sau khi thy dpng m,, sau khi bdc lap thu dong m2. 

De xac dinh khdi lugng mang thu dgng cac mau thu dgng (m{) dugc nhiing vao dung dich 
CrOs 200 g/l, nhiet dg 80 C, thdi gian 1 phiit sau do mau dugc rira dudi dong nude manh, say 
khd bing may siy va say ttong tii sSy d nhiet do SÔ C ttong tiidi gian 30 phiit, can lai khoi lugng 
(m2). 

Chieu day ciia mang thy dgng Cr'^ tten Idp ma kem dugc do bdi he Alpha-Step IQ, thiet bi 
do hinh thai hge be mat hoat dpng theo nguyen tac kim ti, cd do chinh xac cao. 

Hinh thai hge cua mang thu dpng Cr̂ ^ va lap ma kem khong thu dgng dugc nghien ciru 
bang kinh hi8n vi dien tir quet (SEM) HITACHI S-4800 va kinh hien vi lire nguyen tir AFM. 

Cau tnic hoa hge ciia mang thu dgng dugc plian tich tten thiet bi FTIR Perkin Elmer GX. 
Phd dugc ghi lai d vimg sd sdng 4000-400 cm"' vdi do phan giai 4 cm"'. 

Thanh phan hoi hge cua mang thu dgng dugc phan tich tren thi6t bi may gia tdc tTnh dien 
PELLETRON5SDH-2. 

3. KET QUA VA T H A O LUAN 

3.1. Chieu d^y cua m^ng thy dpng Cr^* tren lop m? kem 

Chieu day mang thu dgng Cr̂ "̂  tten Idp ma kem do bdi he Alpha-Step IQ d cac thdi gian 
thu dgng khac nhau dugc the hi?n tten Hinh 1. 

K6t qua tir Hinh 1 cho thiy, chiSu day cua mang tiiu ddng nhu mgt ham sd cua tiidi gian thy 
dgng, khi tang thdi gian thy dgng, chidu day cua mang thu dgng Cr̂ ^ tang. Mang thy dgng Cr̂ * 
dugc hinh thanh tten lop ma kem tii nhung giay dau, vdi thdi gian thu dgng 10 giay chieu day 
mang la 118 nm. Chi6u day cua mang thy dgng tang nhanh d thin gian 20 giay, 30 giay va sau 
dd toe dp tang cham din. Thdi gian thy dgng 50 giay, 60 giay chieu day ciia mang thy dgng van 
tang nhung cham hem. Khi thdi gian thy ddng 60 giay chieu day mang la 460 nm. Tiep tuc tang 
thdi gian thy dpng len 80 giay chi6u day mang thy dpng dat 596 nm (Hinh 1). 
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n id i gian thg d^ng, giay 

Hinh 1. Quan he giua chieu day mang thu dpng Cr̂ ^ 
tren lop ma kem va thcri gian thy dpng. 

3.2. Khoi Iirmig mang thu dong Cr̂ *̂  tren Idp ma kem 

= 0,1719x + 4,1893 

R* = 0,9936 

TTiM gian thu dpng, giay 

Mnh 2. Quan ĥ  giiia khdi lugng mang thu dong Cr̂ * 
tten lap ma kem va then gian thu dpng. 

Khdi lugng mang thy dpng Cr̂ "̂  tren lap ma kem dugc the hien d Hinh 2. Tren Hmh 2, cho 
thay, khi tang thdi gian thu dgng tir 0- 30 giay ididi luang mang tiiu dpng tang kha nhanh khi 
thai gian thy dpng la 30 giay khdi lugng mang thy dgng la 10,0 mg/dm^. Khdi lugng mang van 
tiep tyc tang khi thdi gian thy dgng len 40;50 va 60 giay. Khi tiidi gian thy dpng la 60 giay, khdi 
'"^^ng mang tiiu ddng la 14,5 mg/dm^ va tdc dp tang khdi lugng mang giam khi thdi gian tiiy 
dpng tiep ti^c tang len 70 va 80 giay. Khdi lucmg mang tiiu dgng tai tiidi gian thu dgng 80 giay la 
17,9mg/dm^ 



Nghien CLFU hinti thai, du trtjc cua mang ttiu ddnd Ct^ tren lap ma ketn 

3.3. Hinh thai hoc ciia 16p ma Item va mang thy ddng Cr^ trSn 16^ ma kem 

1(0) 1(d) 

1(e) 

Hinh 3. Anh SEM h'e mat lop ma kem (a) va mang thu dong Cr̂ "̂ tren lop ma kem 
vdi thdi gian thu dong 10 giay (b); 20 giay (c); 40 giay (d); 60 giay (e); 80 giay (f) 

Hinh anh SEM be mat lap ma kem va mang thy dgng Cr̂ * tien Idp m? kem d cac thai gian 
khac nhau thay ddi tir 10 - 80 giay dugc thg hien tten Hinh 3. Tren Hinh 3a, cho thay be mat lap 
ma kem xdp cd cac tinh thS kha ddng d6u vdi kich thudc dao dong trong khoang tir 30-100 nin. 
Khi thdi gian thy dgng 10 giay (Hinh 3b), 20 giay (Hinh 3c) cho thay, mang thu ddng mdng, xdp 
da dugc phu len Idp m^ kem. Thdi gian thy dpng tang, chieu day mang thu dpng ciing tang theo 
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do do mang thy dgng it xdp dan va khi thdi gian thy dpng tang len 60 giay (Hinh 3e), 80 giay 
(Hinh 3f) mang thu dpng min, xit chat. 

Mang thy dgng Cr̂ * tien Idp ma kem vdi cac thdi gian thu dgng khac nhau khong xuat hien 
cac vet nut gay, khdng hi may tten be mat. 

Hinh anh AFM cua Idp ma kem va mang thy dpng Cr̂ * tten Idp ma kem d cac thdi gian 
khac nhau dugc the hien tren Hinh 4, cho thay lap ma kem cd cac diidi nhgn rat nhieu, dp nham 
be mat tnmg binh Sa = 341,712 nm. Vdi thdi gian thy dpng 10 giay cac dinh nhgn vin con 
nhieu, do nham be mat trung binh Sa = 79,4084 nm, cac dinh nhpn nay dugc vat di dan khi thdi 
gian thu dgng tang dSn. Khi thdi gian thu ddng 60 giSy cac dinh nhgn da dugc dan tt^i thanh cac 
dinh tii, dp nham b8 mat trung binh thip Sa = 13,3155 nm. Be mat min, xit ch$t va ddng nhit, 
Thdi gian thy dpng 80 giay dp nham hh mat trung binh Sa = 68,3641 nm. K6t qua chyp anh 
AFM tuong ddng vdi ket qua chyp anh SEM. 

(a) 

1 ^ • ' ^ 
Hinh 4. Anh AFM be mat 16p ma kem (a) va mang thu dpng Cr'^tren lop ma kem 

vcri thoi gian thu dong 10 giay (b), 60 giay (c); 80 giay (d). 

3.4. CSu true hoa hpc ciia mang thu dSng mang thu dgng CH* tren l*p ma kem 

De phan biet cac dii hap tfiu Cr(Vr)-0 va Cr(IlI)-0, sii dung bot CrOj, CrjO, tinh khi6t, 
Na2S04, phan tich bSng FTIR. 
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Nghien ciru hinh thai, du trde cua mang thu dgng Cr^ tren lap ma kem 

Hinh 5. Ph6 FTIR ciia bot CrOj va CrzOj (a); Na2S0A (b). 

Tu Hinh 5 cho thay, dai hap thy tai sd sdng 953 cm"' dac tnmg cho dao ddng cua Cr(VI) -
O va 608 cm"' la dac trung cho dao ddng cua Cr(ni) - O. Dai d vung s6 sdng 3440 va 1625 cm' 
dac trung cho dao ddng H-O-H ciia nude. Dai d so sdng 1126 cm' dac tnmg cho S04^". 

Tren Hinh 6, mang thy dOng Cr̂ * tren Idp ma kem vdi thdi gian thy dpng 10-80 giay d8u 
xuit hi?n dai d vimg sd sdng 3440 va 1625 cm"' dac tnmg cho dao dgng ciia nude. Dai d sd sdng 
1126 cm"' d|c tnmg cho SO/ ' . Dac biet dai hap thy tai so sdng 538 cm"' dac tnmg cho dao 
dgng ciia ciia Cr(III)-0 cung da xuat hien ngay tir khi thdi gian thu dpng 10 giay (Hinh 6a). 
Khdng xuit hi?n so song dac trung dao dgng ciia Cr(VI)-0 , chiing td khong tdn tai Cr^ ttong 
mang thy dpng Cr̂ "̂  



Nguyin Thj Thanh Hu<yng vii NNK 

1.0-
a .9 -

O.8. 

O-T-

^ o . « -

1 **•'" 
0 . 3 -
O.2.. 

- - - 3 3 8 « 

1 

••"1 
i . « 

«. 
5*.*n.,CT.. 

1836 - i ia» 

VJ' 

B 1 S 

/fin/i (i. Phd hong ngoai FTIR ciia mang thy d^ng Cr^* tren Idp ma kem 
thcri gian 10 giay (a); 80 giay (b); 10-80 giay (c). 



Nghien a'w hinh thai, du trde cua mang thu dong Ct^ tren Idp ma kem 

Bang 4. Thanh phin % s6 nguyen tit theo dd sau cua tung nguyen td trong mang thu dong Cr̂ * 
tren lop ma kem bang phucmg phap RBS. 

Lop 

1 

2 

3 

4 

5 

6 

Chi6u day, n m 

298,113 

150,908 

183,527 

179,700 

2042,520 

6833,192 

Cr 

26,4170 

19,9793 

7,1499 

0,0932 

0,0000 

0,0000 

0 

59,4505 

23,7174 

38,4342 

37,4474 

26,2500 

0,0000 

Zn 

14,1326 

56,3033 

54,4159 

62,4594 

73,7500 

100,0000 

Bang phuang phap phan tich tan xa ngugc Rurtherford (Rurtherford Backscattering 
Specttometry - RBS) chia mang thy dgng Cr̂ ^ ra 6 lap. Khi phan tich co 03 nguyen td chinh 
dugc phat hien ttong mang thy dpng la Cr, O, Zn. Cf Idp thu nhit Cr 26,42 %, O 59,45 %, Zn 
14,13 % va cang di sau vao cac lop ben ttong % so nguyen tir Cr giam dan va % Zn tang dan va 
den Idp thir 6 Zn 100 % tin Cr 0 %. 

4. KET LUAN 

Su tuang quan chi6u day, khdi lugng, hinh thai, ciu tnic ciia mang thy dgng Cr ^ tten lap 
m^ kem: Khi thdi gian thy dgng tang chieu day, khdi lugng mang thy dgng ciing tang theo, hinh 
thai cau tnic be mat mang thu dgng cang min va xit chat. 

Mang thu ddng Cr'^ tten lap ma kem vdi cac thdi gian thy dgng khac nhau khdng xuit hien 
cac vet niit giy, khdng bi may tten be mat. 

Khdng xuit hien sd song dac trung dao ddng ciia Cr(VI)-0 , khdng tdn tai ion Cr""̂  ttong 
mang thu dgng Cr̂ .̂ 
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ABSTRACT 

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

Nguyen Thi Thanh Huong*, Le Ba Thang, Truong Thi Nam 

Nguyen Van Chien, Nguyen Van Khuong, Le Due Bao 

Institute for Tropical Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi 

Email: huongplvktnd(a).gmail.com 

In this paper, the morphology, microstructure, thickness, weight and composition of the 
trivalent chrome conversion coating (CCCs) on zinc electioplating with different dipping times 
(10, 20, 40, 50, 60, 70 and 80 s) have been studied. The thickness, weight ofthe layer increases 
with dipping time in the bath. Thickness, weight of the CCCs as a fimction of dipping time. 
When the dipping time increases to 80 seconds the layer reaches a thickness 596 nm and weight 
17.9 mg/dm^. No cracks can be observed in these coatings. The vibration bands at 508 cm"' are 
attributable to Cr(III)-0. No band at 960 cm"' has been observed, which means that no Cr^ exists 
in these CCCs. 

Keywords: trivalent chrome conversion coating; microstructure; zinc electroplating. 




