Nghién ctru khoa hoc cong nghé
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1. PAT VAN PE

Son giau kém trén co sé thuy tinh long dang dugc nghién ctru hién nay vira co
tinh than thién véi moi truong, khong doc hai vira ¢ hiéu qua bao vé chéng ian mon
cho céc cong trinh thép, kim loai. Pac tinh bao v¢ chéng an mon theo co ché bao vé
catot van dat hiéu qua ngay ca khi c6 mot sé hu hong nhé dbi véi 16p phu. Trong 16p
phii giau kém, cac hat kém déng vai tro 1a anot hy sinh, bao vé thép nén déng vai tro
la mdt catot.

Trong nghién ctru nay, chung t6i sit dung hat k&m hinh ciu dugc phan tan
trong chat két dinh thuy tinh long mé dun cao. Trong céc tai liéu nghién ctru trudc
day, dbi voi son giau kém st dung chét két dinh hiru co, ham luong k&m phai 16n
hon 65% khdi lugng thi 16p phit méi c6 hiéu qua theo co ché bao vé catot [1, 2].

Phuong phap nghién ctru dién hoa duoc st dung rong rai dé danh gia cac déc
tinh bao vé cua 16p phu va co che chong an mon. Nhiéu nghlen ctru cho rang tong
trd dién hoa cuia 16p phit & tan s6 thap nhé hon hon 107 Q.cm? thi 16p phu d6 khong
c6 kha niang bao vé [3, 4]. Tuy nhién két qua d6 khong ap dung dugc cho son giau
kém. Son giau k&m tuén theo co ché bao vé catot va khong tuan theo co ché rao can,
do do neu 1op phu giau k&m co6 déc tinh chbng dn mon tot thi tong tré dién hoa cia
n6 & tan s6 thap chi vai Ohm. Thé an mon Ecor cho phép theo doi hoat dong dién hoa
cua 16p phu giau kém. Cac tac gia cho rang sy phat trién E.,, ciia 16p phii gidu kém
c6 moi quan h¢ chat ché voi ty 1€ cua cac khu vie hoat dong (kém/thep) va cho phép
xac dinh thoi gian bao vé catot 1a khoang thoi gian ma Ec,r van thip hon dién thé an
mon ty do cua thép nén [5, 6]

Trong nghién ctru nay, hiéu qua bao vé chdng an mon cuia son thuy tinh long
voi cac ham luong k&m khac nhau da dugc nghién ctru bang cach sir dung phuong
phap do tong trd dién hoa EIS va phuong phap do thé mach ho OCP.

2. THU'C NGHIEM
2.1. Chuén bi
2.1. Nguyén vt li¢u

- Thuy tinh 16ng thuong mai natri silicat véi mé dun M = 2,78 do Céng ty C6
phan Hoa chat Viét Tri (VICCO) san xuat.

- Keo silica GS - 830 voi kich thude hat keo khoang 8 — 11 nm, % trong lugng
Si0; < 30%, % trong lugng Na,O < 0,5% do Trung Qudc san xuat.

- Bot k&m min Han Quéc véi kich thudc hat tir 3 - 7 pm.

- Phu gia chéng tao bot Dehydran, phu gia hoat dong bé mat sulfopolyethylen
glycol.

52 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 18, 07/2019



Nghién ctru khoa hoc c6ng nghé

- Mau thép CT3 kich thudc 10 x 15 x 1 mm duoc chuin bi bé mit theo ISO
8407-2009.

2.2 Phwong phap chuén bi miu son

- Phuong phap nang mé dun thiy tinh 16ng bang cach bd sung truc tiép keo
silica vao thuy tinh 16ng, theo patent cua My [7]. Trong nghién ctru nay nhoém tac gia
Iwa chon nhiét d6 khudy dao khoang 100°C trong thoi gian 10 phut. Ty 1& phdi tron
theo khéi luong cu thé 1a: thuy tinh 16ng thuong mai:keo silica:nude sach = 40:10:50.

- Phan 16ng cta son duoc phdi tron theo ty 16
Thuy tinh 16ng m6 dun cao : Dehydran : sulfopolyethylen glycol =95 : 1 : 4.
- Phén rin cua son 1a bot kém.

- Tién hanh phéi tron phan 1ong va phan ran theo ty 1¢ khdi lugng, loc hdn hop
qua ludi loc 200 mesh.

Son thuy tinh 16ng chita cac ham luong k&m khac nhau theo khéi luong duoc
trinh bay trong bang 1.

Bang 1. Ty 1¢ phdi tron thay tinh 16ng/bot kém theo khéi lwgng ctia cic miu son

STT Thiy tinh léng, % | Bt kém, % khoi
khoi lwgng lwgng
1 20 80
2 30 70
3 40 60
4 50 50
5 60 40
6 70 30

Tién hanh son phi cic miu son 1én thép nén CT3, kich thudc 10x15x1mm.
Cac tam thé,p duogc chuan bi bé mat theo ti€u chuan ISO 8407:2009 va bé mat duoc
tao nham dén muc Sa 2,5.

Sau khi son phu 1én cac tim thép, cac ma:lu, dugc bao quan trong diéu kién
nhiét d0 phong trong vong 7 ngay, sau d6 dem di tién hanh thtr nghiém.

2.2. Phuong phap nghién ciru

Phuong phap dién hoa str dung may do dién hoa AutoLAB PGSTAT204N cua
Phong B§ bén Nhiét doi, Chi nhanh Ven Bién. H¢ do gom 3, dién cuc: dién cuc so
sanh Ag/AgCl trong dung dich KCl bado hoa 3M; dién cuc do6i Pt (8x8mm) va dién
cuc 1am viée 1a cac miu 16p phu trén nén thép Ct3 dién tich do 1a 1 cm?” trong dung
dich NaCl 3,5% trong cac khoang thoi gian khac nhau, trong vong 150 ngay.

- Tién hanh do phd téng tré dién hoa (Q.cm®) trén dai tan sb tir 10kHz dén
ImHz tai Ecor =+ 5mV.
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- Po thé mach he OCP (V/Ag/AgCl) ctia thép nén va 16p phu.

So dd bd tri do dién hda duge mo ta nhu hinh 1:

Bién cuc so sanh R

Pién cuc dbi

AutoLAB
PGSTAT 204

Pién cuc

lam viéc

Hinh1. So d6 b6 tri thi nghiém
3. KET QUA VA THAO LUAN
3.1. Po thé mach hé OCP

Tién hanh do thé mach hé OCP cua 16p phi va miu thép CT3 sau nhiing
khoang thoi gian ngdm mAu trong dung dich NaCl 3,5% khac nhau. Két qua dugc
trinh bay trong hinh 2.
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Hinh 2. Thé in mon OCP cua 16p phu theo thdi gian ngdm
trong dung dich NaCl 3,5%
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Hinh 3. Thé an mon OCP ctia mau thép theo thoi gian ngdm
trong dung dich NaCl 3,5%

Thoi gian bao vé catot c6 hiéu qua cé thé dua ra 1a khi thoi gian ma thé dn mon
OCP thép hon thé dn mon tu do cuia thép nén. Trong nghién ctru ciia chiing t6i, thé an
mon ty do cua thép nén duoc tim thay 1a -0 78V/Ag/AgCl duoc trinh bay trong hinh
3. R0 rang trong hmh 2, 16p phu véi ty 18 khéi lugng kém dua vao 1a 30% va 40% thi
khong c6 diém nao nam trong ving bao vé catot. Lép phu chira 50% ham luong kém
co thoi gian bao v¢ catot hiéu qua trong khoang 15 ngay ngam trong dung dich NaCl
3,5%. Khi ham lugng kém ting 1én 60% theo khéi lugng thi thé an mon dao dong
trong viing in mon ty do ctia thép nén va ving bao vé cathot. Sau khoang 20 ngay
ngam thi n6 mat hiéu qua bao vé catot. Chi c6 mau chira 70% va 80% ham lugng
kém van nam trong ving dat hiéu quéa bao vé catot trong vong 150 ngiy ngam.

Tién hanh kiém tra thé mach hé OCP ciia mau son chira 60%, 70% va 80%
khoi lugng kém khi c6 rach mau. Duong rach chéo nhu thé hién ¢ hinh 5. Két qua
do dugc trinh bay ¢ hinh 4.
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Hinh 4. Thé an mon OCP cta cic mau c6 rach theo thoi gian ngdm
trong dung dich NaCl 3,5%
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Dbi voi mau chira 60% kém thi nhan thiy sy sut giam thé an mon xudng ving
an mon tu do cua thép nén chi sau hon 1 ngdy ngdm, nhung su hinh thanh gi nau do
chi c6 thé thiy sau hon 20 ngay ngam theo hinh 5a.

Két qua do thé mach hd OCP cho v6i mau chira 70% va 80% khéi lwong kém
¢6 diu hiéu giam nhung van khong giam xudng khu vire dn mon tir do cua thép sau
40 ngay ngam mau. Cac mau chtra 70% va 80% ham luong kém khong thiy xuat
hién san phim 4n mon thép nén ma chi xuat hién san pham dn mon k&m mau tring
sira sau 40 ngdy ngdm mau trong dung dich NaCl 3,5% nhu hinh 5b, 5c.

a
Hinh 5. Hinh anh cac mau khi ngam trong dung dich NaCl 3,5% c6 vét rach

C

a. Mau chtra 60% ham lwgng k&m sau 20 ngdy ngdm mau;
b. Mau chtra 70% ham luong kém sau 40 ngay ngdm mau;
¢. Mau chtra 80% ham lugng kém sau 40 ngay ngdm mau.
3.2. Po phé tong tré dién hoa EIS
Tién hanh do phé tong tré dién héa trén dai tan sb tir 10kHz dén 1mHz tai

Ecor =+ 5mV. Hinh 6, hinh 7 trinh bay phd Nyquist ctia cac mau sau 10 va 20 ngay
ngam trong dung dich NaCl 3,5%.

56 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 18, 07/2019



Nghién ctru khoa hoc céng nghé

1800
é . ® 60%
L ]
1600 ]
® A 70%
1400 . W 80%
600
1200
500
» ST a70%
”E 1000 400 S
9 n
G . 300 = = 80%
gy 800 -~
e Ln_‘“"hu...lkrw
600 e
® 100 | &
e ‘::> 5
400 F 0
é 3 0 500 1000 1500
.Wﬂ
200 'ﬁ"m
0
0 1000 2000 3000 4000 5000 6000
Z', Q.cm?

Hinh 6. D6 thi pho tong trd dién héa cua cdc mau sau 10 ngay ngam
trong dung dich NaCl 3,5%
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Hinh 7. D4 thi phod tong tré dién hoa ctia mau chira 60% khdi lwong kém
sau 20 ngay ngam trong dung dich NaCl 3,5%
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Phé tong tré dién hoa cua 16p phu cho thiy su khac nhau phan anh ndng do
k&m c6 trong cac 16p phu. Khi ham luong kém & mirc 60% thi so d6 pho tong tré 1a
mot vong dién dung diéu dé thé hién viéc 16p phii cung cip bao vé bang co ché rao
can. Tuy nhién, véi két qua do thé mach hd OCP & trén 1 rang sau 20 ngay thi thé
an mon ctia miu chira 60% khdi lwong k&m roi vao khoang thé dn mon tu do cua
thép nén va bat diu xuit hién gi d6 nhu hinh 5a va d6 thi phd tong tré dién hoa cua
mAu xuét hién vong dién dung thir 2, thé hién sy xuét hién an mon thép nén. Didu d6
chung to réng mau chira 60% ham lugng kém khong thé hién dugc hiéu qua bao vé
chbng an mon cho thép nén ca & co ché rao can hay co ché bao vé catot sau 20 ngay.

Co ché bao v¢ catot dugc thé hién khi 16p phu chira 70% va 80% kh01 luong
kém, khi phd tong tro thé hién 2 vong dién dung ro rét. O khu vuc tan sb cao, thé
hién dic tinh ciia 16p phit va khi tan s6 giam dan thé hién dic tinh ciia qua trinh in
mon k&m. Pho tong trd dién hoa thé hién lac ban dau thép nén duoc bao vé bang co
ché rao can ¢ vong dién dung tht nhit, sau d6 chuyén sang co ché bao vé catot &
vong dién dung thtr hai. Piéu do, cho théy su kich hoat cua cac hat kém.

Do thi hinh 8 trinh bay tong try dién hoa clia cac mau & ImHz sau cac khoang
thoi gian ngam trong dung dich NaCl 3,5%.
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Hinh 8. Tong tr¢ dién hoda cua cac mau ¢ tan so thap ImHz

Nhin vao d6 thi hinh 8 c6 thé thay viéc tang ham lugng k&m dan dén lam giam
hiéu qua bao vé bang co ché rao can. Khi bat dau ngam, ta thay 16p phu cung cap co
ché bao vé rao can, sau do & giai doan sau thi thé hién viéc bao vé chong in mon
bang co ché bao vé catot. Co thé thdy khi ham lugng kém nhé hon 60% khéi lwong
thi gia tri tong tré giam dan theo thoi gian, con khi ham luong k&m 16n hon 60% thi
tro khang c6 gia tri tang dan theo thoi gian. Piéu nay ciling cho thiy 16p phu thiy
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tinh 1ong c6 chira lugng k&m tir 70% khdi luong tré 1én c6 thé cung cép su bao vé
catot dat 6n dinh khoang sau 60 ngiy ngam mau. Viéc gi tri tong trd ting dan theo
thoi gian 1a do cac san phdm dn mon k&m duoc 1ap day cac 16 trong dan dén viée
cung cap bao vé bang co ché rao can bd sung.

Tir két qua cua do thé mach hd OCP va tong tro dién hoa EIS co thé két luan
rang, 16p phu thuy tinh long chira k&m c6 thé cung cép viéc bao vé catot cho thép
nén dat hiéu qua tot khi ham luong kém dugc phéi tron tir 70% khdi lugng tré 1én.

3.3. Ngam miu c6 sir dung phwong phap rach trong dung dich NaCl 3,5%

Hinh 9 trinh bay cac mau ngam trong dung dich NaCl 3,5% bang phuong phap
rach mau.

a b c
Hinh 9. Hinh anh cic mau sau khi ngdm trong dung dich NaCl 3,5%
a. Mau chtra 70% ham lugng kém sau 5 thang ngdim mau;
b. Mau chira 60% ham luong kém sau 1 thang ngdm mau;
¢. Mau chtra 50% ham lugng kém sau 1 thang ngdm mau.
~ Quan sat bang mat thuong c6 thé thiy ¢ mau chira 50%, 60% khoi lugng kém
xuat hién vét gi mau néu do chi sau 1 thang ngdm mau. D61 véi mau chira 70% khoi
luong kém, sau 5 thang ngdm mau chi thay xuat hién san phdm mau trang sira, day
la sdn pham dn mon kém.
4. KET LUAN
Bang viéc sir dung phuong phap do dién hoa da chi ra rang d6i voi 10p phu
thity tinh 16ng chira kém dé dat hiéu qua bao vé catot thép CT3 cao can phdi tron
luong kém tir 70% khéi lugng tro 1én. Khi ham lugng k&€m ¢ muc 50% dén 60% thi
16p phu cho thay tinh bao v¢ thap. Lop phu thuy tinh long v6i ham luong phoi tron
kém trén 70% sau 5 thang ngdm trong dung dich NaCl 3,5% van dam bao 16p phu
bao vé thép nén CT3 c6 hi¢u qua.
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SUMMARY

EFFECT OF ZINC CONTENT IN SILICATE COATING ON
CATHOTDIC PROTECTION EFFECT ON BASE MILD STEEL CT3

This study presents the effect of powdered zinc content in silicate paint on

cathodic protection of coatings. The study uses the electrochemical impedance

measurement (EIS) method and the method of measuring the open-circuit potential
(OCP). The results showed that the coating containing over 70% of zinc has good

cathodic protection effect more than 5 months in 3.5% NaCl solution, while the zinc
content from 50% to 60% does not show that effective cathodic protection.

Tir khéa: Thiy tinh long, son chita kém, tong tré dién héa, thé an mon.
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