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TOM TAT

Bai bdo nay trinh bay mot s6 két qua nghién ctru kha ning trc ché in mon kim loai cho
thép CT3 trong moéi trudng trung tinh cua dich chiét 14 che xanh va 14 thuéc 14 bang mot s6
phuong phap: phuong phap ton hao khéi luong,do dién tré phan cuc, do tong tro dién hoa va
khao sat hinh thai bé mit qua chup anh vi mé SEM. Két qua nghién ciru bang cac phuong phap
khac nhau kha phit hop v6i nhau. Trong diéu kién thir nghiém, dich chiét thudc 14 & ndng do 2g/1
¢6 kha ning bao vé dn mon tot nhét, hiéu qua bao vé dat tdi 56,90% sau 03 ngay ngdm mau
trong dung dich nghién ctru. Phép do phd tong tré va dic trung hinh thdi bé mit miu trén anh
SEM cho théy ¢6 sy hinh thanh m6t mang mong chét rc ché trén bé mat kim loai.

Tir khéa: chat tc ché an mon, dich chiét che xanh, dich chiét thubc 14, moi trudng trung tinh,
thép CT3.

1.MO DAU

An mon kim loai 12 mot van dé duogc quan tdm khong chi bdi cdc nha khoa hoc nghién ctru
vé dién hod va vat liéu ma con 12 van dé rat duoc quan tdm boi cdc nha san xudt vat liéu va
nguoi sir dung vat liéu. C6 nhiéu phuwong phép duoc sir dung dé bao vé kim loai khoi bi an mon,
trong d6 st dung chat tic ché dd va dang t6 ra 1a mot phuong phdp hitu hiéu. Rét nhiéu nghién
clru gan day trén thé gioi dang tap trung vao vi¢c tim kiém va thir nghiém céc chit wc ché xanh,
than thién mdi truong [1 - 4] cho mot s6 kim loai. Céc nghién ctru cua cung nhém tac gia ciing
da chi ra kha ning @rc ché an mon thép trong cdc moi truong khédc nhau cua dich chiét mot s6
loai cAy nhu che, ca phé, thubc 14, bd két, dudc, i, son trau [5 - 9].

Tiép tuc céc nghién ctru trong moéi trudng HCI 1M da cong b6 [9], trong nghién ctru nay,
ching t6i trinh bay mot sé két qua thu dwoc khi nghién ctru kha ning trc ché dn mon cho CT3
trong mdi truong dién i trung tinh NaCl 3,5 % khi c¢6 va khong c6 mit céc loai dich chiét che,
thudc 14. Mot chat wc ché héa hoc truyén théng & cic ndng d6 khic nhau ciing duoc khao sat
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nham dbi chimg véi cdc chit tc ché xanh. Anh hudng cua thoi gian ngdm mau trong moi trudng
¢6 chat trc ché cling dugc tien hanh khao sat bang mdt s6 phuong phap khéc nhau.

2. THU'C NGHIEM

2.1. Piéu ché dich chiét va chuin bi dung dich thir nghiém

Hinh 1. Hinh anh cay thudc 14 va che xanh dugc thu 1am mau thir nghiém.

Quy trinh diéu ché dich chiét tir cic miu thudc 14, ché xanh dugc thuc hién nhu mé ta
trong [9] cua cung nhom tdc gia. La thube 14, che¢ (hinh 1) duoc rura sach, phoi khd dudi dnh
nang mat troi roi xay nho, dem ngm trong nuéc cit tai nhiét do phong, sau 15 gio dem loc chiét
lan 1, phan ba dem ngam tiép 15 gid roi loc 1an 2, phan ba sau d6 duoc ngam tiép 15 gio rdi dem
loc. Gomca 3 ph?m dich loc, dem c¢6 cach thuy trén bép dién dén khi thu duoc cao chiét dic sanh
lai. Cao chiét nay dwoc hoa tan trong dung dich NaCl 3,5 % v&i nong d6 20 g/l 1am dung dich
géc (hinh 2a). Pé dam bao dich chiét dugc tan hoan toan, toan bo binh dung dich géc duoc dat
trong bé rung siéu 4m trong 60 phit. Dung dich nghién ctru duoc chudn bi tir dung dich gbc, pha
bang dung dich nén NaCl 3,5 % t&i ndng d6 nghién ciru (2 g/1) (hinh 2b).

Hinh 2. Dich chiét thudc 14 va che xanh gdc (a) va sau khi pha thanh dung dich 1am viéc
trong moi truong khao sat (b).

2.2. Chuén bi miu

Mau thép CT3 c6 thanh phﬁp 97,5 % Fe; 0,021 %~C; 0,652 % Si; 1,630 % Mn; 0,197 %
(P, S, Co, Cu, Al, Nb, Sn) duoc ché tao thanh hai dang mau (hinh 3).
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Hinh 3. Mau thir nghiém in mon: a) dung cho do dién héa;
b) dung cho phuong phap khodi lugng va phan tich bé mét.

Mot 1a mau tron duong kinh lcm dugc ché thanh dién cuc lam viéc trong cic phép thir
nghiém dién hod (hinh 3a). Céc dién cuc trudc khi 1am viéc duge mai bang gidy nham tir thd dén
min, rira sach, téy dau md, thAm wdt hoan toan rdi 1am kho trude khi dit vao dung dich nghién
cuu.

Hai 12 miu vuéng 50 mm x 50 mm x 2 mm (hinh 3b) diing trong thir nghiém theo phuong
phdp trong lugng va phan tich bé mit sau thoi gian thir nghiém. Céc méu nay dugc tiy dau m,
tay gi hod hoc, rira sach, 1am kho, bao quan trong binh hiit am 24 gi¢ trude khi 1am viée.

2.3. Po dac

Thr nghiém trong lugng duoc bét dau bang viéc do lai chinh xéc kich thudc mau (tinh
dién tich S) va can miu bang can 04 sé xdc dinh khdi lugng mau trude thi nghiém (my) trude
khi dat vao dung dich thir nghiém. Sau mét thoi gian thir nghiém (t) mau l4y ra rira sach, tay gi
hod hoc, 1am khé va bao quan trong binh hit am 24 gid trude khi can lai x4c dinh khéi lugng
mau con lai sau thoi gian thu nghiém (m;). Tdc d6 an mon dugc xdc dinh theo cong thuc:

— mt — ms 2 3
V= (g/cm”.ngay)
St

Céc phép do dién hoa dugc thyc hién trén may PGS-HHS ché tao tai Vién Hod hoc, Vién
KH&CN Viét Nam véoi hé 3 dién cuc: Dién cuc lam viéc WE 1a dién cuc ché tao tur vat liéu
nghién ctru, dién cuc dbi 1a dién cuc Ag/AgCl trong KCI bio hoa, dién cyuc ddi 1a thép khong gi
¢6 dién tich 16n. Cac phép do bao gém do dién thé mach hé (U,), do dién trd phan cuc (xung
quanh khoang thé U, + 25 mV, téc do quét 1mV/s), do dudng cong phan cuc (khoang thé -630
mV dén -320 mV, téc d6 quét 5 mV/s).

Téng tré dién hoa EIS dugc tién hanh trén mdy PAR START 2273 tai Vién Khoa hoc vét
liéu, Vién Han lIam KHCN Viét Nam voi hé 3 dién cuc nhu do dién héa & trén. Ché do do: thoi
gian 6n dinh 10 phit, do trong dai tan s6 10 kHz dén 5 mHz, 7 diém /decade.

K1 thuat chup SEM duogc hanh trén may JEOL 6490 cua Trung tim Panh gid hu hong Vit
li€u, Vién Khoa hoc vét liéu, Vién KH&CN Viét Nam.

Céc thir nghiém dugc tién hanh theo thoi gian ngam mau trong dung dich 1 gio, 5 gio, 1
ngay, 3 ngly, 6 ngay va 10 ngay. Mdi phép thir nghiém gdm 3 mau va liy két qua trung binh.
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3. KET QUA VA THAO LUAN
3.1. Két qua thir nghiém in mon theo phwong phap trong lwong

Bang 1. Tbc d6 an mon thép CT3 trong mdi trudng mudi NaCl 3,5 %
c6 va khdng c6 mdt chat trc che theo thoi gian ngam.

Thoi gian 1 ngay 3 ngay 6 ngay 10 ngay
Mbi trudng Vi Hié¢u Vi Hiéu Vi Hiéu Vi Hié¢u
/cm?.nga suat /cm?.nga sudt /cm?.nga sudt /cm?.nga suat
(g gay) %) (g gay) %) (g gay) %) (g gay) %)

NaCl 3,5 % (nén) 1.6983.10* - 1.4793.10* 1.0264.10* - 1.1045.10*

Nén + DCC 1.4721.10* | 13,32 | 8.1516.107 | 44,90 | 5.2914.10° | 48,45 | 7.5240.10° | 31,88
Nén + DCTla 1.2238.10* | 27,94 | 2.5304.10° | 82,89 | 4.7162.10° | 54,05 | 3.9728.10° | 64,03
IO‘I?;/O* KNO2 1 ooar10 | 3982 | 9.0373.105 | 3321 | 9.0021.105 | 1142 | 9.8637.105 | 10Y7

Tir bang 1 ta thay, theo thoi gian, toc ¢ an mon thép n6i chung giam dan, tuy nhién trong
moi truong NaCl 3,5 % khi c6 mat chét trc ché (Dich chlet che Thai Nguyén 2g/I(DCC), dich
chiét thude 14 2 g/l (DCTla) hodac KNO; 0,1 % (K)) thi tdc do an mon glam di, hiéu suit bao vé
ctia dich chiét che va thudc 14 kha cao & khoang thoi gian ngdm 3 dén 10 ngay, trong d6 hiéu
sudt bao vé ctia DCTla cao nhit dat dugc & thoi gian ngdm 3 ngay dat 82,89 %, KNO, dat hiéu
qua bao vé gan 40 % & thoi gian dau nhung giam khi thoi gian kéo dai téi 6 va 10 ngay. Kha
ning bao vé thép cia DCTla néi chung tot hon.

3.2. Két qua thir nghiém theo phwong phap do dién hoa

Bang 2. Két qua thir nghiém an mon thép CT3 theo thoi gian
trong cdc moi truong khic nhau theo phuong phap di¢n tré phan cuc.

Thoi Moi truong U(V) | R \ Hiéu suit bao

gian (mm/ndm) vé (R) %

1 i | NaCl 3,5% (nén) 07675 951,1862 7,0680
Nén+DCC 2g/1 0,781 1323,8322 2,4023 28,15
Nén+DCTla 2g/1 10,7532 1291,9724 5,2340 26,38
N&n+KNO,0,1% 04879 | 2089,0760 32126 54,45

5giv | NaCl 3,5% (nén) 0,7972 1277,8660 5,720 ;
Nén+ DCC 2g/1 20,7890 1325,9300 5,0837 3,62
Nén+ DCTla 2g/1 0,6431 1507,8177 4,4598 15,25
N&n+KNO,0,1% 04175 16333713 4,1259 21,77

1 | NaCl 3,5% (nén) 0,7137 1141,3247 5,9043
"2 | Nén+ DCC 2¢/1 20,7589 1387,0094 4,8398 17,71
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Nén + DCTla 2 g/l 07475 | 2097,9805 3,2034 45,60
Nén + KNO,0,1 % 0,6182 1722,0327 3,8954 33,72

3 | NaCl3.,5 % (nén) 10,7452 1142,0179 6,1987 ;
N2 | \én + DCC2 g 20,7339 1903,2922 1,0912 40,00
Nén + DCTla 2 g/l 07640 | 2649,3964 2,5506 56,90
Nén + KNO,0,1 % L0,6367 1311,9882 5,147 12,96

6 | NaCl3,5 % (nén) 07213 1066,0339 6,3030 ;
N2 | Nén+ DCC2 g -0,7547 1559,0091 4,3038 31,62
Nén + DCTla 2 g/l 0,704 1666,9370 4,0239 36,05
Nén + KNO,0,1 % 10,4543 1319,8407 5,1317 19,23

10 | NaCl3,5 % (nén) 20,7010 1007,5058 6,6592 ;
N2 | Nén+ DCC2 g -0,7361 1487,6825 4,5393 32,28
Nén + DCTla 2 g/l 07534 1266,1915 53013 20,43
Nén + KNO,0,1 % 04512 1454,9050 4,6103 30,78

Tir bang 2 ¢6 thé thay rang, theo phuong phdp dién tré phan cuc, khi khong c6 mat chat e
ché thi dién tré ting dan tir 1 gio ngdm dén 5 gio ngam rdi giam dan theo thoi gian ngam dén 10
ngay, tir ngay ngam thir 1 dén ngay thtr 10 dién tro thay d6i khong déng ké chimg to toc do an
mon ciing 6n dinh dan theo thoi gian, dién tré nho nhét 1a sau 1 gi0 ngdm ching to tbc d6 an
mdn manh nhét 13 ngay sau khi ngdm mau. Khi c6 mit chét tc che thi dién tro dién cuc tang
dang ké. Voi DCC, dién tré ting manh tir 1 gid ngam dén 3 ngay rdi giam dan tur ngay ngam
thir 3 dén ngay thir 10, dién tré dién cuc ciing thay d6i khong dang ké, hiéu suat bao vé thap nhat
1a 3,62 % (5 gio), cao nhét 12 40 % (sau 3 ngay). Voi DCTla thi dién tro dién cuc ting manh
hon khi ¢6 mdt DCC, hiéu suit bdo vé cao nhat dat dugc ciing sau 3 ngay ngdm mau (56,90 %).
Con KNO; dat hiéu qua bao vé cao nhat ngay sau 1 gio ngam, khi thoi gian kéo dai thi hiéu qua
giam. Nhu vay, két qua cta hai phuong phap nay c6 su tuong thich va déu cho thay mot dau
hiéu chung 12 DCC va DCTla c6 kha ning trc ché dn mon cho CT3 trong mdi truong NaCl 3,5
%, trong d6 DCTla t6t hon, hiéu qua bao vé c6 nhiing thoi diém con cao hon so KNO; 0,1 %.

Phép do theo phuong phdp phd tong tré thu dwoc két qua thé hién trén hinh 4 ciing cho
thdy, theo phuong phép nay dién tré dién cuc CT3 trong méi trudng NaCl 3,5 % c6 mit DCC,
DCTla va mubi KNO; ting manh so véi khi khong c6 chat wrc ché.

Ttr hinh 4a ta thiy: Gi4 tri tong tré do dwoc ting dang ké sau 1 gio ngam, pho téng trd' gdn
nhu khéng thay doi ¢ 5 gio, 1 ngay va 3 ngay ngdm sau d6 giam nhiéu va cung gan nhu khong
khac nhau & 6 va 10 ngay ngam, diéu nay cho thay toc d6 an mon manh nhit & giai doan dau khi
cho mau vao mdi trudng con sau d6 khd 6n dinh.
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Hinh 4. Phé tng tré ciia CT3 trong moi trudng NaCl 3,5 % c¢6 va khong c¢6 mit cdc chit trc
che theo thoi gian thur nghiém.

Trén hinh 4b, khi mdi trudng NaCl 3,5 % c6 mat DCC thi gia tri tong tr ting manh so Vi
khi khong c6 mit dich chiét, gia tri tong trd ciing ting tir 1h ngdm dén khi on dinh & 5h, 1 ngay
va 3 ngay ngam, khi thoi gian ngam 1€n t61 6 va 10 ngay thi dang phd thay d01 1o rét, phd c6 gid
tri tong tré' ting manh nhung pho dd c6 dang bi nén ching t6 16p mang da mat tinh 6n dinh 1am
cho dung dich khuéch tan xu6ng dudi 16p mang gy ra an mon dudi 16p phu va c6 thé tao ra cac
16p san pham an mon, do d6 phd dd c6 dang nhiéu cung chong 1én nhau.

Déi v6i mau trong dung dich NaCl 3,5 % c6 mat DCTla 2 g/ (hinh 4c), phd db déu chi c6
mot cung ban nguyét Ii tuong, tong tro tang dan tr Th ngdm dén 3 ngay roi giam nhe t6i 10 ngay
chung t6 dich chiét thude 14 ¢6 thé da hip phu tao dan mot 16p mang vimng chic trén bé mat thép
ma dung dich khong thim qua duoc. Tuy nhién sau thoi diém ngam 3 ngay c6 thé do nong do
dung dich da thay ddi theo thoi gian (giam di), gid tri tong trd thu duogc cao hon so véi mau do
trong dung dich c6 mat DCC.

Trén hinh 4d, dung dich NaCl 3,5 % c6 mit KNO, 0,1 % thi phd db lai cho thay gi4 tri
téng trd ting rat manh so voi dung dich nén va nén c6 dich chiét, dang phd dd cho thay kha ning
ngin céch bé mat thép v6i mdi truong 1a rat tot. Tuy nhién, két qua nay khong hoan toan dong
nhét véi cdc phuong phap trong lugng va do dién tré phan cyc.
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Két hop cédc phuong phdp trén voi cac phép phén tich hinh thai va thanh phan hod hoc bé
mit thép. Quan sit trén cac anh SEM vdi d6i phong dai 16n (200 lén) (hinh 5) ta thy: trong
dung dich khong c6 chat {rc ché, bé mit thép dugc phit mot 16p san pham an mon nhung bi nut
16n, g6 ghe va nhiéu diém bi siii 1én (Céc trung tdm an mon manh, hinh 5a), khi méi truong c6
dich chiét che (hinh 5b) thi 16p phu dong déu hon va khong c6 cac diém sui, khi c¢6 mit dich
chiét thudc 14 (hinh 5¢) thi bé mat rap nhung dong déu va khong c6 cc tim dn mon.

. g ”‘a ‘, ¥ T ‘q“ wvo & P P i TR
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a b C

Hinh 5. B& mat CT3 trong moi truong NaCl 3,5 % sau khi ngdm 3 ngay khong c6 chét trc ché(a),
c6 mat dich che 2 g/l (b), thudc 14 2 g/l (c).

4. KET LUAN

Céc két qua thu duoc tir cic phuong phép khao sét khac nhau nhu phuong phap khéi lugng,
do duong dién tré phén cuc, phuong phdp tong tré va SEM chimg t6 dich chiét che va thudc 14
& Thai Nguyén c6 kha ning tao mang che chin bao vé han ché an mon cho bé mat thép CT3
trong mdi trudng NaCl 3,5%.

Cic két qua do dac cho théy hiéu qua trc ché dn mon thép CT3 trong mdi trudng nay cua
dich chiét thudc 14 1a t6t nhat, két qua thu dugc tir cdc phuong phdp khao sdt khdc nhau déu cho
hiéu qua bao vé ciia cic loai tic ché nghién ciru dat cao nhét sau 3 ngay ngam.
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ABSTRACT

INVESTIGATION OF CORROSION INHIBITION FOR CT3 STEEL IN NEUTRAL
ENVIRONMENT OF SOME “GREEN INHIBITORS”

Truong Thi Thao'", Ngo Thi Hong Nga', Vu Thi Thu Ha? Le Quoc Hung?
"University of Sciences, ThaiNguyen University
2Institute of Chemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
"Email: thao.truong671 @ gmail.com

The protective efficiencies of inhibitors extracted from tobacco and green tea leaves on

CT3 corrosion are presented. Using three different techniques: polarization curves, impedance
measurement and weight loss, the results showed that extract from tobacco behaves the best
protective capability for corrosion of CT3 in 3.5 % sodium chloride at concentration of 2.0 g/L.
It reaches to 56.90 % after 3 days exposured in studied solution. EIS characterization and
morphological charactrization (SEM) of the sample surface indicated the information of
inhibitor films created in during the study. There is an agreement between methods used for
corrosion study in this research.

Keywords: green corrosion inhibitor, green tea extract, tobacco extract, neutral invenronment,
CT3 steel.
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