TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

LUA CHON NONG PO AXIT AXETIC THiCH HQP
CHO DUNG DICH THU PONG Cr(III)

Hoang Thi Hwong Thiy’, Vii Hong Nam?
TOM TAT

Khdo sdt sw anh hwéng ciia nong dé axit axetic trong dung dich thy dong Cr(Ill) dén
mau sdc, khoi lwong va dg bén an mon ciia mang thu dong trén nén thép ma kém. Két qud
cho thdy, nong d¢ axit axetic trong dung dich ¢é anh hudng I6n t6i khoi lwong va dg bén an
mon ciia mang thu dong. Nong d¢ axit axetic 6ml/l la thich hop cho dung dich thu déng
Cr(1l). Nong d¢ axit axetic cao hon sé lam cho bé mdt ciia I6p thu dong bi mo va khong
lam tang do bén dan mon.

T khoa: Dung dich thu déng Cr(IIl), kém, do bén an mon.

1. DPAT VAN BE

Phuong phap thy dong Cr(VI) hay Cr(III) duoc sir dung phd bién dé cai thién kha
ning bao vé chéng dn mon cho 16p ma k&m [6,8]. Trong thu dong Cr(VI), axit axetic dugc
thém vao dung dich dé ting chidu day mang trong céac truong hop can phai dua chiéu day
mang 1én ¢& 1000-1500 mn [8]. Hién nay, nhiéu nghién ciru da chi ra rang, dung dich va
16p thu dong co chira ion Cr®* c6 doc tinh cao va co kha ning gy ung thu, chi phi xir 1y
nudce thai cao [9]. Dé thay thé 16p thu dong Cr®*, nhiéu dung dich thu dong khac nhau duoc
dé xut, trong d6 dugc quan tam nhét 1a céac dung dich chira ion Cr** [1,2,3,4,7]. Trong
phuong phép thu dong Cr(Ill), axit axetic chua dugc dua vao dung dich thy dong [3.,4,7]
hoic chi ¢o trong phan chudn bi dung dich [1,2], chua c6 bat ki mot nghién ciru nao noi 1én
anh hudng cta né dén mau sic, khéi lwong va d6 bén dn mon ciia mang thy dong. Do do,
trong bai bao nay, chung toi trinh bay két qua lya chon ndng do axit axetic thich hop cho
dung dich thu dong Cr(III) st dung dé thu dong cho 16p ma kém trén nén thép.

2. NOI DUNG NGHIEN CUU
2.1. Thwe nghiém
2.1.1. Tao mau thir nghiém

Mau thi nghiém: thép cacbon kich thuéc 100 x 50 x 1,2mm duge danh bong bang
gidy rap, tiy dau md, tdy gi, sau d6 duoc ma kém (theo quy trinh ULTIMAT AZ cua
hing Enthone) trong bé ma cé dung tich 25 lit voi thanh phan va ché d6 ma duoc trinh
bay ¢ bang 1.

12 Giang vién khoa Khoa hoc Tw nhién, Truong Pai hoc Hong Dirc
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Bang 1. Thanh phén va ché do ma kém

ZnCl 60g/1 NH4C1 250g/1
AZA 30ml/l AZB 1,5ml/l

pH 48-54 Nhiét do Thuong

D 2A/dm? Thot gian 30 phut
Anot K&m 99,995% Ché do dao tron Pung dua catot

L6p ma k&m dat duoc chidu day trung binh 13um.

Pha ché dung dich: DDy la dung dich thu dong Cr(III) c6 thé tich 1 lit voi thanh phan
co ban trinh bay trong bang 2. Tir DDy, pha ché cac dung dich tir DD; dén DDs la céc dung
dich thy dong Cr(III) c6 chira thém axit axetic lan luot 1a 1ml, 2ml, 4ml, 6ml, 8ml va 10ml.

Céc hoa chit duoc st dung 13 hoa chit tinh khiét (P) c¢6 xuét x tir Trung Qudc. Céc
dung dich dugc pha bang nudce cit.

Bang 2. Thanh phan co ban ciia dung dich thu déng Cr(III)

Cr(IIT) (6 dang Cr2(S04)3. 6H,0) 5g/1
Chét tao phirc 6g/1
Co(II) (6 dang CoS04.7H20) 2¢g/1
pH 2-2,5
Thoi gian nhing 60s
Nhiét do 20-30°C

pH cua dung dich sau khi thém axit axetic duoc do bang may do pH METERLAB
pHM210 va dugc diéu chinh bang HNOs hoic NH;OH.

Thu dong 16p ma k&m: mau ma kém duoc hoat hoa trong dung dich HNOs 0,5% thé
tich trong 3-5s. Tién hanh thu dong cac mau lan luot trong dung dich thu dong Cr(III). Sau
khi thy déng, mau dugc rira biang nude, nudce ct, xi kho va siy 30 phit ¢ nhiét do 80°C.

2.1.2. Phwong phap thu nghiém

Mang thy dong sau khi da séy kho dugc dé 48h trong binh hut am, sau d6 dugc danh
gid mau sic bang mat thuong.

Xéc dinh khdi lwong mang thu dong bang can phan tich SHIMADZU AEG-220G véi
d6 chinh xac 0,0001g:

mo - khoi lwong ciia mdu thép triede khi ma.

my - khoi lwong cua mau sau khi ma kém.

ms - khoi lwong ciia mau sau khi thu déng.

m; - khéi lwong ciia mau khi béc 16p thu dong.

Tién hanh béc 16p thy dong trong dung dich CrOs; 200g/1, nhiét do 80°C, thoi gian 1 pht.
Sau d6, mau dugc rira sach, séy kho & nhiét do 80°C, thoi gian 30phit va can lai khéi luong
(ms3). Khéi luong mang thu dong duoc tinh theo cong thirc sau: Am, = (mo- m3).1000 (mg) [1].

140



TAP CHi KHOA HQC TRUONG PAI HQC HONG PUC - SO 35.2017

Trong qué trinh thu dong k&m bi tan mat mot phan vao dung dich, khdi luong kém
hoa tan dugc tinh nhu sau: Amp = (m1- m3).1000 (mg) [2]

D6 bén dn mon cua 16p thy dong duge xac dinh bang phuong phap phun mudi (NSS)
theo tiéu chuan JIS H 8502:1999 trong ti mit mubi Q - FOG CCT 600 (M¥) véi diéu kién
thtr nghi¢m dugc trinh bay trén bang 3 [5].

Bang 3. Pi¢u kién thir nghi¢m mi mudi

pHdung | Nongdd | Apsuat Nhiét d6 | Nhiét do bon Téc b ohun
” u
dich NaCl phun kiém tra bio hoa ?P
6,5-7,2 5% 1,0 Atm 35+2°C 47+ 2°C 2ml/gio/80cm?

S6 mau thir nghiém cho mdi loai: ti thiéu 3 mau.
2.2. Két qua, thio luin
2.2.1. Mau sac mang thu déng

Céc mau thy dong sau khi siy duoc quan sat tryc tiép bang mat thudng trén bé mat
mau. Két qua trinh bay trén bang 4.

Bang 4. Anh huéng ciia ndng dd axit axetic dén mau sic mang thu dong

Nong db axit axetic, ml/l Mau sic mang thu dong
0 Vang nhat
1 Vang - Hong nhat
2 Xanh nudc bién - Vang
4 Hong - Vang
6 Xanh 1a ciy - Hong
8 Xanh 14 cay, mo mép mau
10 Xanh 14 cay, mo mép mau

Khi ting ndng d¢ axit axetic, mau sic clia cic mang thy dong c6 su thay ddi. Sy thay
d6i mau sic ndi 1én sy ting dang ké chidu day mang thu dong [9]. Khi ndng do axit axetic
tang dén 8ml/l, c6 hién tuong md mép mau va vét mo c6 chiéu hudng rong hon khi ndng do
axit axetic ting thém. Piéu nay cho thiy, ndng do axit axetic anh huong dén do day mang
thu dong nhung chi trong pham vi cho phép, néu qua gidi han d6 kha nang bam dinh cua
mang véi nén giam anh huong dén ngoai quan cta san pham.

2.2.2. Khéi lwong mang thu dong

Tién hanh khao sat khdi lugng mang thu dong khi thay doi ndng do axit axetic trong
dung dich thu dong, sy thay ddi khdi luong mang thy dong va khdi luong kém hoa tan cua
mang thy dong dugc thé hién trén bang 5.
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Bang 5. Anh huéng ciia ndng dd axit axetic dén khdi lwgng
mang thu dong va khdi lwgng kém hoa tan

Néng do axit axetic, ml/l Khbi luong mén% thu dong, Khbi lugng kén; hoa tan,
mg/dm mg/dm
0 4,7 4,4
1 5,7 6,7
2 7.3 8,1
4 10,5 8,8
6 12,4 9,4
8 13,6 12,9

Qua bang trén cho thdy, khi ting ndng d6 axit axetic trong dung dich thu dong, anh
hudng rat 1on dén khéi luong 16p thu dong va tong luong k&m bi hoa tan khoi nén. Khdi
luong ctia 16p thy dong ting gan nhu tuyén tinh, khi ndng d6 axit axetic ting 1én 8 ml/l, khdi
luong 16p thu dong ting 1én gan gip 3 so voi khi khong c6 mit axit axetic. Khi ting nong
do axit axetic trong dung dich thu dong, téng luong k&m bi hoa tan khoi nén tang, tuy nhién
khong tuyén tinh. Khéi lugng kém hoa tan ¢6 xu hudng ting nhanh khi ting nong do axit

axetic tur 4 1én 8ml/1 (hinh 1).
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Hinh 1. Thay d6i khoi lwong mang thu dong va khoi lwong kém hoa tan
theo n(‘“)ng d¢ axit axetic trong dung dich

2.2.3. Thir nghiém mit mudi

Anh chup va két qua danh gia thoi gian xuat hién gi tring trén bé mat mau nghién ctru

duoc thé hién trén hinh 2, hinh 3 va bang 6.
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Bang 6. Anh hwéng ciia nong dd axit axetic dén thoi gian
xuét hién gi tring trén bé mit miu

Nong d6 axit axetic, ml/l Thoi gian xut hién gi trang trén bé mat, gio

0 40,0

45,5

52,5

64,6

74,9

R[N BN —
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Hinh 2. Miu thu déng truéc phun mudi va khi xuit hién gi tring
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Hinh 3. Anh hwéng nong dé axit axetic trong dung dich dén thoi gian
xuit hién gi tring trén bé miit
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Khi tang né)ng do axit axetic dén 6ml/l, d6 bén dn mon cia mau thu dong tang
tuyén tinh, két qua nay tuong thich vdi su ting khdi lwgng mang thu dong. Con khi ndng
do axit axetic ting dén 8ml/l d6 bén dn mon gin nhu khong ting mic du khdi luong
mang thu dong tang (hinh 3). Diéu nay c6 thé giai thich, khi ting d6 day mang thu dong
kha ning bam dinh cia mang v&i nén giam, do xdp cuia mang ting 1én nén do bén in
mon khong tang.

3. KET LUAN

Qua khao sat vé mau sic, khdi luong, do bén dn mon cia 16p thu dong Cr** trén nén
thép ma kém khi co6 mat axit axetic trong dung dich thy dong, chung t6i di dén nhimg két
luén sau:

Khi ting ndng d¢ axit axetic trong dung dich thy dong, khéi lugng mang thu dong
tang dong thoi vai sy tang cua khdi lwong k&m hoa tan va mau sic ciing thay doi theo chiéu
huéng ting chiéu diy mang thu dong. D6 bén an mon cua mang thy dong ciing ting khi
ndng do axit axetic ting tir 0 - 6ml/l.

Su tang ctia khdi lwong mang thu dong va sy thay doi mau sic noi 1én sy ting dang ké
chiéu day mang khi c6 mit cua axit axetic.

Khi ting ndng do axit axetic dén (8ml/l) d6 bén an mon gan nhu khong ting, bé mat
cua 16p thy dong bi mo mép mau.

N6ng d6 axit axetic 6ml/1 1a lya chon thich hop cho dung dich thy dong.
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CONCENTRATION RANGE OF ACETIC ACID
FOR CR(III)- BASED CONVERSION SOLUTIONS

Hoang Thi Huong Thuy, Vu Hong Nam
ABSTRACT

In this paper, we examined the effect of acetic acid concentration in the Cr(lll)-based
conversion solutions on the color, mass and corrosion durability of the coatings of zinc coated
steel. The results showed that the concentration of acetic acid solution has a major influence on
the mass and corrosion durability of based conversion coatings. The acetic acid concentration
of 6ml/l is suitable for Cr(Ill)-based conversion coatings. Higher concentrations of acetic acid
will blur the surface of the based conversion coatings and does not increase corrosion durability.

Keywords: Cr(lll)-based conversion coatings, zinc, corrosion durability.
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