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TOM TAT

Hinh thai, chu tric, chidu day, khdi lugng va thinh phin cia mang thu déng Cr** trén lop
ma kém véi thm glan ngam khéc nhau (10, 20, 40, 50, 60, 70 va 80 s) d& dugc nghién ctu.
Chidu day, Indi lugng clia mang thu dong Cr ting theo thii gian thy dng. Chidu day, khdi
lugng ctia mang thy ddng Cr** nhr mét ham sb ctia thin gan thy dong. Kin thm glan thu déng
tang ién 80 gidy chiéu day mang dat 596 nm Va khédi hmng mzmg 17,9 mg/dm Maing thu dong
Cr” trén 16p ma kEm khong xudt hién cic vet nirt gay Dai hip thy tal sb song 508 em' dac
frung cho dao d6ng ctia Cr(lIL)-O. Khong xult hién sé song at 960 oo’ T déc g dao dng cuia
Cr(VD-O, chimg t6 khong tén tai Cr*” trong mang thu déng Cr*”

T khda: mang thu dong Cr’'; chu tric; ma kém.

1. MO PAU

Lép ma kém duge s dung téng réi nhit dé bao v& cho cdc chi tidt, chu kién sht theP trong
nhidu nganh céng nghiép khéc nhau. Lép ma k&m bi in mén kha nhanh trong khéng khi dm. Dé
cdi thién kha ning bio vé chéng in mon ctia 16p ma kém, nhiéu phwong phap xi li bé mit khac
nhaw duge sir dung: thu dong cromat, photphat hod va céc 1op phi hitu co... Tuy nhién, céc hop
chit Cr(VI) duoc phan loai 1a chit giy ung thu, tai nhiéu nugc cong nghiép phit trién, ngudi ta
43 dva ra phiéu quy dinh han ¢hé hoiic cm sit dung Cr(VT) dé thy dong cho 16p ma k&m. Nam
2000 va nim 2003, chc quyét dinh 2000/53/EC va 2002/95/CE duge Cong déng chiu Au ban*
hanh nhim han ché sir dung ming thy dgng chira ion Cr®". Theo cac quy dinh nay, dén nam
2006, 85% khii hugng xe hoi s& duoc tai ché hoau duge ma lai va dén thang 72007 ngimg sic
dung toan bd cac mang thu dng chira ion (o trong eong nghi¢p san xuat 616 [1-3]. Céc linh
kién duoc tal ché s& khéng, duge chira cde hop chét hojc cic nguytn 4 nguy hai cho ngu[n va
mdi truong, cac hop chét Cr(vl ndm trong danh muc bi han ché nay. Theo lo trinh ndy, cac
hing san xudit 6t6 trén thé giol dd ngimg su dung mang thy déng chira 1on Cr*™ trén- cic san
pham ma k&m cua minh, vi do: FORD MOTOR tu 31/7/2005, HONDA, HUYNDAT tir
31/12/2005, VOLSKWAGEN tir 11/2006 [4]... 6/2006 toin b cac lich kién ma k&m trén xe
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miy HONDA Viét Nam khang chira ion Cr®™. Nhidu hop ddng xuft khiu sang chiu Au, Nhat
Bén vi Bic M§ ciing yéu ciu cic sin phim c6 lop ma k&m sach: ma kém tir dung dich khong
chira xyanua va mang thu dong khéng chira ion [+’

Méng thu déng chira ion Cr'*, vm Juu dlem khong ddc, ¢6 6 bén chéng &n mc‘m tu\mg
duong voi mang thy dong chita ion Cr™ tmyen théng. Céc nghién ciru hinh thai, céu tric va
thanh phm} hod hoe clia ming thu d6ng chi ra vai trd quan trong ¢ha mang thy dfng cromat trong
bao vé chéng dn mon [5 - 9).

Trong bai bdo ny, chiing t5i trinh by két qua nghién cir chiéu day, khéi luong, hinh thii
chu triic, thinh phén cia mang thu déng Cr** wén 16p ma kém & cac thai gian thy dong khic
nhau.

2. THUC NGHIEM
Miu nghién ciru

Thép cacbon thip ¢é kich thuée 100x50x1,2 mm, thanh phén céc nguyén t8 dugc trinh bay
trong Bing 1. Thép nghién ciru trong dwong mac thép SPHC tigu chuin JIS G3131.

Bdng 1. Thanh phn cée nguyén 5 trong miu thép cic bon thip.

Nguyén t Fe c Mn Si S P
Hamlwong, % | 9921 0,25 0,36 0,07 0,011 | 0,003

Céc mAu thép dvoc danh béng co hoo bing gidy tép 280, 400 va 600, ty ddu, tdy gi.

MAu duge hoat hod trong dung dich HCI 5 % thé tich trong 5 gidy vA dwoc treo vio bé ma
k&m cd dung tich 25 Jit vdi thanh phin vi ché d6 nhu sau theo quy trinh cia hang ENTHONE
(Singapor). Thanh phin va ché 46 cita bé ma k&m nhur sau:

ZnCl, 60 g/l NH,CI 250 g/l
AZA 30 ml/l AZB 1,5 mlfl
pH 48-54 Nhiét d6 thudmg

Dk 2A/dm? Thoi gian 30 phit
Andt K&m 99,995% Ché 46 déo trgn : Pung dua catdt

Sau thoi gian ma 30 phit chidu day 16p ma k&m dat duge khoang 13 pm.

Thy dong 16p ma kém: miu mz k&m dwoc hoat hoa trong dung dich HNO; 0,5 % the tich
trong 5 gidy, sau 6 dugc thy déng & cac thi gian khic nhau trong dung dich cé thanh phin co
ban nhu sau:

Dung dich thy djng
Cr** (& dang Cry(S0,); 6H,0) Sg/l
Chét tao phirc Gg/l
CH;COOH 6 ml/l;
pH 2

222



Nohién ciry tinh thai, e4u tric coa mang thu dong CF~” trén Krp ma kém

Nhiét 46 30°C
Thén gian thu ddng 0; 10; 20; 30; 40, 50; 60; 70; 80 gidy.

PH dung dich dugc do bing miy do pH METERLAB PHM?210 va duoc didu chinh bing
dung dich HNO; hoac NHOH.

__ Sau khi thy dong, méu duoc rira bing nuée, shy khd bing may siy va sy trong th sdy &
nhiét 9 80 °C trong thi gian 30 phit.

MAu sau khi thy dng dwoc dé trong binh hit dm (decicator) 48 gi¢r d& mang thu déng 6n
dinh trude khi tién hanh céc phép do, phan tich

Cac méu thi | nghiém dugc can bang can phin tich SHIMADZU AEG — 220G voi d6 chinh
xdc 107 g- Cén méu sau khi thu dong m,, san khi béc 16p thu déng m;.

Dé xéc dinh khéi [u(;mg méng thy déng cic miu thy ddng (m;) duoe nhiing vio dung dich
CrO; 200 g/l, nhigt 45 89 °C, thei gian | phit sau o mau dwge rita dudi déng mude manh, shy
khd bing may shy va sy trong ti siy & nhiét 46 80°C trong thv gian 30 phit, cAn lai khéi hreng
(mz).

Chiéu day cua mang thu déng Ci** trén 16p ma kém duoce do bon hé Alpha-Step IQ, thiét bj
do hinh thai hoc bé mit hoat d6ng theo nguyén tie kim ti, c6 d chinh xac cao.

Hinh thai hoc clia mang thy déng Cr™ va Iép ma kém khéng thy dfng dugc nghién ciu
bang Kinth hién vi dién tir quét (SEM) HITACHI $-4800 va kinh hién vi hre nguyén tir AFM.

CAu tric hod hoc cua mang thy dgng duqc phan tich trén thiét b1 FTIR Perkin Elmer GX.
Phé duge ghi lai & ving sb song 4000-400 cm™ véi dg phan giai 4 cm™

Thanh phan hoa hoc clia mang thu dong dugc phan tich trén thiét bg may gla tée tinh dign
PELLETRON 5SDH-2.

3. KET QUA VA THAO LUAN
3.1. Chidu day ciia mang thy dgng Cr** trén 16p ma kém

Chidu day mang thy dgng Cr* wén 16p ma k&m do bai hé Alpha-Step IQ & cac thei gian
thu dong khic nhan duge thé hién trén Hinh 1.

Két qua tir Hinh [ cho thay, chleu day cta mang thy dong nhur mét ham 56 ciia thosi gian thy
dong, khi ting thoi gian thy dong, chiéu day cila mang thy déng " tang. Mang thy dong cr”
duoc hinh thinh trén l6p ma kém tr nhing gidy déu, vai thoi gian thu déng 10 gidy chidu day
ming la 118 am. Chidu diy cua mang thu dng tang nhanh & thdi gian 20 gidy, 30 gidy va sau
d6 toc 4o tang chim dan. Thei glan thu dong 50 g'lay 60 gidy chidu diy clia mang thy déng vin
ting niumg chdm hon. Khi thdi gian thu ddng 60 giy chiéu day mang 13 460 nm. Tiép tuc ting
théi gian thu déng lén 80 gidy chidu diy mang thu dong dat 596 nm (Hinh 1).
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500 -

400 4

y = 7,0068x + 45,0666
2= 10,9911

300

Chldu day mang thy dgng, nm

¢ 1 W W e % & 70 e %
Thoi gian thy dong, gisy

Hink 1. Quan hé giita chidu diy mang thy dgng Cr**

trén lop ma kém va thot gian thy dong.

3.2, Khéi lrgng mang thu djng Cr*" trén 16p ma kém

y=0,1718x +4,1893
2= 10,9936

Khé! lwgng mang thy déng, mg/dm?
I+

10 2a 30 40 60 80 kL4 B 0
Thix gian thy d9ng, gidy

Hinh 2. Quan hé gifia khdi luegng mang thu déng Cr**
trén 16p ma kém va thot gian thu dfng.

Khéi lugng mang thu dong Cr** trén IO]‘,I ma kém duge thé hién & Hinh 2. Trén Hinh 2, cho
thiy, khi ting thoi gian thy déng tir 0- 30 glay khéi lrong mang thy dong téng khd nhanh khl
thoi gian thy ddug 1a 30 gidy khéi luong mang thy déng 14 10,0 mg/dm®. Khéi lugng mang van
llep tuc tang khi thoi gian thu dong 1én 40;50 va 60 gidy. Khi thei gian thy dong la 60 gidy, Kkhéi
lugng mang thu ddng 1a 14,5 mg/dm va tbe @5 ting khdi lugng mang glam khi thoi glan thy
dong tiép tye ting 1&n 70 va 80 gidy. Khéi lugng mang thu déng 1ai thdi gian thy dong 80 gidy 1
17,9 mg/dm?.
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Nahién ciry hinh thai

3.3. Hinh th4i hoc ciaa 1ép ma kém va mang thy dfng Cr** trén 16p ma kém

141S-NKL 160.0h SEWULAS) U hum

Hink 3. Anh SEM b& m3t 1ép ma k&m (a) vA mang thu dong Cr** trén 16p ma kém
vai thiv gian thy déng 10 gidy (b); 20 gidy (c); 40 gy (d); 60 gify (e); 80 gify ()

Hinh anh SEM b mit 16p ma kém vi mang thy dong Cr* trén 1ép ma kém & cac thoi gian
khic nhau thay ddi tir 10 - 3¢ gidy duoc thé huén trén Hinh 3. Trén Hinh 3a, cho thiy bé mit 16p
ma kém x0p c6 cac tinh thé kha ddng déu véi kich thude dao dong trong khoéng tir 30-100 nm.
Khi théi gian thu dong 10 gidy (Hmh 3b), 20 gidy (Hinh 3c) cho thay, mang thu ddng mong, xop
di dugc phit 1én 16p ma k&m. Théd gian thy dong ting, chidu diy mang thy déng cfing ting theo
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do d6 ming thu déng it x5p din va khi thdi gian thu dng tang 1én 60 gidy (Hinh 3e), 80 gily
(Hinh 3f) mang thu déng min, xit chit.

Ming thy dng Cr** trén lop mg kém vai cdc thoi gian thy dong khéc nhau khéng xufit hiéa
céc vét nut gly, khéng bj mdy trén bé mat.

Hinh dnh AFM cila 16p ma k&m va mang thy dong Cr** trén 10p ma kém § cac thii gian
khac nhau duge thé hién trén Hinh 4, cho thiy lop ma k&m c6 cic dinh nhon rét nhidu, 43 nhim
bé mit trung binh Sa = 341,712 nm. Véi théi gian |hu d6ng 10 gidy cac dinh nhon vin cén
nhiéu, dé nham bé mit trung binh Sa = 79,4084 nm, cic dinh nhon nay dugc vat di dén khi thai
gian thy déng tang dén Khi thori gian thy dong 60 gidy cdc dinh nhon da dugc dan trai thanh céc
dinh ti, 4§ nham bé mét trung binh thﬁp Sa = 13,3155 nm. B& mit min, xit chit v déng nhit,
Théi gian thy ding 80 gidy 46 nham bé mit trung binh Sa = 68,3641 nm. Két qué chup 4nh
AFM tuong ddng véi két qué chup 4nh SEM,

(b)

(© {
d)
Hink 4. Anh AFM b& miit 16p ma k&m (a) vi ming thy ddng Cr** trén 16p ma kém
v6i thoi gian thu dong 10 gidy (b), 60 gidy (c); 30 gidy (d).
3.4. Cilu troic hoa hoc ciia mang thy djng ming thy ding Cr* trén 16p ma kém

Pé phin biét cdc dai hép thy Cr(VI1-O vi Cr(ll1)-0, s dung bt Cr0s, Cr,0; tinh khiét,
Na,S0,, phén tich bing FTIR.
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Nahién ciu hinh thdi, e tnic cda mang thu déng CF* 1én Ip risa kEm
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Hink 5. Phd FTIR ciia bgt CrO; va Cr0; (a); Na,SO, (b).

T Hmh 5 cho thdy, dai hép thy tai 56 s6ng 953 cm™ dic tnmg cho dao déng cua Cr(VI) -
O v 608 ¢m™ 13 dic tnmg cho dao dong ciia Cr(Ill) - O. Déi & vung 56 song 3440 va 1625 cm’
dac tung cho dao ddng H-O-H cia mrde. Dai & 56 song 1126 cm’ ! dic trng cho SO,

Trén Hinh 6, mang thy dfng Cr* tén lap ma kém vii théi gian thu dong 10 - 80 gidy déu
xufit kugn dai & viing 56 song 3440 va 1625 cm”’ dic tang cho dao dong cla num: Déi ¢ 50 séng
1126 cm™ dac tmmg cho SO~ . Dgc biét dai hép thu tai s song 538 cm’’ dac mmg cho dao
déng cia cia Cr(ITN-O cling da xukt hi¢n ngay 6 khi thoi gian thu déng 10 gidy (Hmh 6a).
Khéng xuét hién sb séng déic trrmg dao dong cia Cr(VI)-O , chimg té khéng tn tai Cr* trong
mang thu d6ng crt
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Hink 6. Phd hong ngoai FTIR cha mang thy dong Cr** trén 1op ma kém
théi gian 10 giy (a); 80 gidy (b); 10-80 gidy (c).



Nahién cioy hinh thi, cAu tric cila mang thu dong cr* trén 16p ma kém

Biéng 4. Thanh phin % s nguyén tir theo dd sau cia nmg nguyén 16 trong mang thu ddng crt
tén 16p ma kém bang phuong phip RBS.

Lap Chiéu day, nm Cr Q 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 0,0032 37,4474 62,4594
5 2042,520 0,0000 26,2500 73,7500
6 6833,192 0,0000 0,0000 100,0000

Bing phwong phip phan tich tén xa ngwge Rurtherford (Rurtherford Backscattering
Spectrometry — RBS) chia mang thy déng Cr™ ra 6 Iép. Khi phan tich c6 03 nguyén t6 chinh
dugc phat hién trong mang thy déng 12 Cr, O, Zn, ¢} lap thir nhét Cr 26,42 %, O 59,45 %, Zn
14,13 % va cang di sdu vao cic iép bén trong % 56 nguyén tir Cr gidm dan va % Zo ting din va
dén 16p thi 6 Zn 100 % thi Cr 0 %.

4. KET LUAN

Sur twong quan chidu day, khdi Twong, hinh thai, chu trlic clia mang thy déng Cr** trén lop
ma kém: Khi thoi gian thy dong tang chiéu day, khéi Trgng ming thu déng cfing ting thee, hinh
théi céu tric b mit mang thy ddng cing min va xit chit.

Mang thu dong Cr* trén 16p ma k&m véi cic thoi gian thu dong khac nhau khong xuft hién
céc vét nit gay, khong bi miy trén bé mit.

Khéng xuit hién sé séng dic trung dao dong cia Cr(VD)-O , khéng t3n tai ion Cr™ trong
méng thy dong Cr™*.
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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 Duc Bao

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

"Email: huongp lvkind@gmail.com

In this paper, the morphology, microstructire, thickness, weight and composition of the
trivalent chrome conversion coating (CCCs) on zinc electroplating with different dipping times
(10, 20, 40, 50, 60, 70 and 80 s) have been studied. The thickness, weight of the layer increases
with dipping time in the bath. Thickness, weight of the CCCs as a function 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(IIN)-O. No band at 960 cm” has been observed, which means that no Cr* exists
in these CCCs.

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