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TOM TAT : pa tién hanh khdo sdt tinh ndng dién héa ciia ddu bdo qudn kim loai, duge
ché tao tir phan dogn ndng ddu md Vigt Nam va ddu nitro héa, bdng cdc phuong phdp do
dién thé dn mon, phan cyc the djng va téng tré dién héa. Két qud cho thdy, ddu bdo qudn
vdi 10% phu gia nitré héa cé khd ndng itc ché cao va ldu daf qud trinh dn mon thép trong
moi truong NaCl 0,5M. Khi tdng nong dg phu gia, higu ing iic ché andt 6n dinh, trong khi
dd higu iing iic ché cat6t ¢6 xu hudng tdng dén. Dua trén phé téng trd, cd thé so bé két
ludn rdng, ddu nitré héa trong thanh phdn phdn doan ndng ddu mé Vi¢t Nam, vc ché qud
trinh dn mon nho vao su hdp phu trén bé mdt dién cuc.

1. PAT VAN BE

Phin doan ning ddu mé Viét Nam da dudc nghién cttu va @ng dung lam diu md
bdo qudn kim loai tir giita nhitng nam 90. K&t qué thit nghiém sau nhiéu ndm cho thdy
dau m3d bdo quin trén cd sd phan doan nay va mot s& phu gia nhu dau nitré héa, thé
hién hi€u qud bdo vé cao di vdi kim loai den [1, 2]. Vi diy 1a loai v4t liéu bdo quén
mdi, budc ddu sit dung chii y&€u ngudn nguyén liéu tir ddu md Viét Nam, nén chua ¢
thong bdo khdo st ban chét ciia qud trinh théng qua cdc phudng phdp dién héda.

Mic du tir lau phén cyc dién héa duge sit dung dé€ nghién cifu in mon kim loai
nhung d6i vdi 'c_a’\c hé 16p phi c6 dién trd cao thi phuong phdp nay con gip nhiéu han
ch€. Tuy vy, nhd nhitng ti€n bd mdi v& mit thi&t bi, hién tai da c6 thé khao sit dugc
qud trinh dién héa x4y ra trén bé mat dién cyc, dudi mang ddu ma, cling nhu sd bd
ddnh gid dugc tdc d§ an mon bing k¥ thuit nay [3]. Gin dy, , phuong phdp tdng trd
dién héa (EIS) di thé hién hiéu qua cao trong nghién ciu hé ¢ do din dién thdp nhu
sdn phd va ddu md bio quan [4, 5, 6].

2. THUC NGHIEM.

2.1. Vat liéu va héa chat:

DGi tugng khdo st 1a thép cacbon ¢ thanh phdn nhu trong Béng 1. Pién cuc 1am
viéc dudc gia cOng tif loai thép trén. BE mit dién cyc duge x& 1y phi hdp vdi tiéu
chuén ASTM G1-90 [7]. Mu thép dugc phi mang diu md theo quy trinh cda tai lidu
(3]. Dung dich khdo s4t trong moi trudng hgp 12 NaCl 0,5M.

Béng 1. Thanh phédn héa hoc ciia thép di¢n cwe (% )
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Tinh ning ctiia phin doan nidng ddu md .Viét Nam (ky hiéu FO) dudc trinh ba)/
trong Bang 2. : :
Bang 2. Tinh chdt héa ly ciia phdn dogn FO

Ti trong 15/5, kg/L 0,945 Ham lugng luu huynh, % 0,18
Nhiét do néng chdy, °C 44,7
b6 nhét ¢ 20°C, CSt 2919

D§ nhét § 100°C, CSt 43

Ham lugng coc, % 1,31
Ham lugng paraphin, % 51,6
Piém chdp chdy, °C 146

DAu nitro héa duge didu ch€ bing phan wng nitro héa ddu khodng (dd nhdt
khodng 10 mm?%/s) vdi HNO3 60% [8, 9]. Ddu nhin dugc c6 céc chi tiéu sau:
* D6 nhdt dong hoc, 100°C, mm?/s 60 — 65
*Tri s0 kiém t6ng, mgKOH/g > 3,5
*"Pg tro, % » 3,9 ,
Céc méu nghién cttu dudc ché tao tif phan doan ning ddu md Viét Nam (FO) va
ddu nitrd héa véi thanh phin theo Bang 3.

Bang 3. Thanh phdn déu bdo quan trén co sé nén FO

Hdp phan Ham lugng, % khéi lugng
M1 M2 M3 M4 M5
DAiu nén tir FO 100 97,5 95 92,5 90
DAu nitrd héa 0 25 5 13 10

2.2. Phuong phédp phén cyc th& déng.
Phén cuc thé dong dudc thuc hién bing Potentiostat Wenking LT-78 k&t ndi v6i
mdy vi tinh theo quy trinh ASTM G5-94 va ASTM G59-91 [10, 11]. Téc dd quét 1 mV/s
cho tat cd cdc lan do. P9 nhay: 0,1.T6c d6 in mon duge xdc dinh theo phucng trinh
Stern-Geary (1) trong phuong phdp dién trd phin cyc vSi hé s6 b, va b. 13y tit phép
ngoai suy Tafel.
! b, b,
i =
T 2,303, +b,)R,

(1

-0
Hiéu qua tc ché dudc tinh theo cong thitc: y = <27 (2)
corr

VO s VB Pivis tuong ng 12 méat dd dong &n mon khi ¢cé6 va khoéng cé chat c
ché.

2.3. Phuong phép téng tré.

Phép do tdng trd dudc khdo st bing hé do dién héa ba dién cyc. Potentiometer
dugc k&t hgp véi Potentiostat Wen king 72 ctia Pifc dé€ x4c dinh gi4 tri dién th& &n mon
bi€n ddi theo thdi gian cho dén khi 6n dinh. Tdng trd dién héa dugc do trén mdy
Solartron Schlumberger 1250 va thi€t bi chuyén ddi Interface 1286. Thuc hién ch€ do
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do potentiostatic tai viing th€ &n mon tir tin s& 65 kHz d&n 0,01 Hz, & nhiét d6 phong,
trong dung dich NaCl 0,5M. Cé4c k€t qua tinh todn dua theo tai liéu [6, 12]

3. KET QUA VA BAN LUAN
3.1. Pién th€& &n mén.

P& tim hiéu ban chit qu4 trinh e ché cda ddu bio qudn trén cd s nén FO diu
md Viét Nam va phu gia nitrd h6a, da ti€n hanh khdo sdt qud trinh dién héa x3y ra trén
dién cyc thép khi phi ddu bdo quan vdi cdc thanh phén tc ch€ khdc nhau. Bing 4 biéu
dién sif phu thudc dién th€ in mon Ecorr vao thdi gian ngam miu & cdc ndng dd e ché
khdc nhau trong mang dau. Gi4 tri E.,,, cia miu thép nén 1a -444 mV.

Béng 4. Dign the dn mon thép (- E.n,) khi cé mang ddu véi luigng itc ché khdc nhau

Néng do Dién th€ &n mon - E,,,,(mV) sau thdi gian (h)
tic ch& =T
1 2 6 24 ' 48 72 78 96 | 480 | 504
(%)

0 580 540 530 | 520 | 520 | 520 | 520 520 520 520
2,5 650 590 550 540 | 540 540 540 550 560 555
5,0 680 650 610 | 590 | 545 | 545 | 550 | 555 | 555 | 545
7,5 680 650 | 610 | 580 | 550 | 550 | 550 ; S60 | 555 | 560
10 675 670 660 | 660 | 670 | 670 | 670 670 670. | 670

700
. ——0%
nEN —-—2,5 %
850 —i&— 5.0 %
g ——7.5 %
g 8 00 ——10,0 %

550 -

500 r T T
0 100 200 300 400 500 600
Thdlglan (h)

Hinh 1: Sy bién d6i dign thé cita dién cyc thép phii ddu vdi nhiing néng dé chdt vc ché
khdc nhau trong dung djch NaCl 0,5 M theo thdi gian ngdm.

Bang 4 va Hinh 1 cho thiy dién th€ in mon thép khi c6 mang ddu léch vé phia
am so v6i dién th€ thép nén trong ciing moi trudng.

P3&i véi mang diu khdng chita phu gia dc ché n mon, thi dién thé n mon dich
chuyén dén vé phia duong trong vong 6 gid ngdim miu va sau d6 giif tuong ddi 6n dinh
trong sudt thoi gian thit nghiém 12 504 gid. Thdi diém th€ im bit diu léch vé phia
duong thay ddi ty theo ham lugng phu gia trong ddu : 24 gid d6i vdi mau chia 2,5%;
48 gi® d6i v6i miu 5% va 7,5% e ch€ in mon. Riéng ddi véi miu chita 10% e ché dn
mon, dién th€ am dude giit 5n dinh trong sudt thdi gian thi nghiém. Piéu d6 c6 nghia,
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aé giit hiéu qua l4u dai ciia phy gia trong ddu, cAn ddm bio mot ndng do e ché 5i
thi€u. Mit khéc, khi chi phd bing ddu nén khong c6 chét c ché, dién thé &n mon E.,r
dat gi4 tri - 510 d€n - 550 mV va néi chung chuyén din vé phia 4m khi ndng d6 chilt wc
ch€ ting l1&n va dat gi4 tri Am nhét (-650 dén -670 mV) & ndng do e ch€ 10%. Po 1éch
th€ trén 100 mV trong thdi gian dai ching t8 ddu nitrd héa vdi ham lugng 10% da \c
ch€ t8t qué trinh #n mon thép trong mdi trudng NaCl 0,5M.

Sy thay ddi dién th€ & giai doan ddu tuong d6i phic tap. Trén d6 thi —Ec, — 7(h)
hinh thanh m6t cung 16m d&i véi cdc miu c6 phu gia dc ch€ &n mdn. Piéu nay xdy ra
c6 thé do su hdp phu chat e ché trén dién cyc 1am gidm din bé mit ty do, twong ng
gidm su n mdn cda nén thép. RO rang, khong thiy hién tugng nay d6i véi miu ddu
nén, noi chi c6 qué trinh khuéch t4n moi trudng &n mon qua mang va sy hda tan cla
thép.

3.2. K&t qua khdo st phén cyc thé djng

Dé& hiéu o ban chat qud trinh itc ch€ clia ddu nitrd héa trong hdn hop nén ddi véi
thép, da ti€n hanh phén tich cdc thong s§ dién héa, tinh todn theo phudng phdp ngoai
suy Tafel tir dudng cong phin cuc th€ dong. T6c do &n mon tinh theo phuong phép dién
trd phin cyc. Hiéu qui tc ché y tinh theo cng thifc (2).

Bang 5. Cdc thong sé di¢n héa tinh tit dudng cong phén cuc thé djng

No | Cuitro (%, | Ecorr(mV) | ba(V) be (V) Lo 10? | Hiéu qud e
miu TL) (mA/em’) ch€ y
M1 0 580 0,194 -0,210 3,88 1,00
M2 25 650 0,319 -0,285 1,79 2,17
M3 5,0 680 0,297 -0,300 175 223
M4 7,5 680 0,298 -0,308 1,73 2,24
M5 10,0° 675 0,296 -0,324 1,76 2,20

Theo k&t qua trong Bang 5, ddu nén trén cd sd ddu FO ngin chin ddng ké sy in
mon thép (ierr gidm t 4,08x10* mA/cm® xudng 3,88x102 mA/cm’®). Khi c6 phu gia,
hiéu qua e ché ciia ddu ting thém 2,17 - 2,24 1in. K€t qud nay cing bic vdi k&t qud
khéo sdt ddu bdo quin chita nén diu g&c ngoai nhap va 10% phu gia diu nitrd héa trén
ciing mot loai thép trong NaCl 3% cia tdc gid [3]. Theo tai li§u d6 thi toc do &n mon
icor clia thép 12 1,3x10% mA/cm? va hi€u qua dc ch€ y1a 2,19.

Céc thong s6 dién héa tinh tiY dudng cong phin cyc thé dong trén Bang 5 cho thdy
khi c6 tic ch€ c3 hai hé s& b, va b, c6 ting. Tuy nhién, trong khi b, giif gié tri tuong d6i
8n dinh trong toan khodng ndng d6 khdo sat, thi b, ting theo chiéu ting ndng do. Vé
mit 1y thuy&t, ddu nitrd héa tao nén mang h&p phu héa hoc trén nén kim loai, e ché
céc phan ng dién cuc, din d€n ting kha ning bdo vé cla diu nén, diéu nay thé hién
16 qua sy ting b, va lb,. Bén canh d6, cin ci vao dong thdi cia b, va b, c6 thé cho
rling, hé e ché tic dong manh 1&én qud trinh catdt va hiéu lrng tic ch€ catdt ti 1& véi
viéc ting ndng d6.
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3. 3. T6ng trd mang diu.

D3 ti€n hanh do tdng trd cdc mAu diu vdi ndng d6 e ché thay ddi tix 0 dén 10%,
d nhifng thdi gian ngdm miu khéc nhau. Phé tdng trd dugc trinh bay trén cdc Hinh 2, 3,
4, va 5. K&t qud tinh todn dién trd chuyén dién tich R, dién dung C va t6c d6 dn mon
icorr tY gidn d6 Nyquist theo tai liéu [6, 12] dugc thé hién trén Bing 6.

Trude hét cAn phdi khdng dinh riing gid tri dién th€ dn mon E.,, nhin dugc qua
phép do tdng trd cling nim trong cling modt mitc va bi€n thién theo quy ludt nhu k&t qua
nhin dugc trong muc 3.1, tic 12 chuyén din vé phia duong theo thdi gian ngdm mau dai
vdi mbi thanh phdn ddu. V6i cling mot thdi gian ngdm miu, ndng do tc ch€ cang cao,
Ec,, cang 1éch v€ phia 4m. Diéu nay mot 1an nita khing dinh diu nitrd héa trong céc
mau diu bdo quin dugc khdo sit da irc ch€ manh qua trinh in mon thép.

Bang 6. Cdc théng s6 dign héa nhin dugc bing phuong phdp téng tré

No |Ndng do e r(h) E oy Ry icorx10° Cx10°
miu | ché& (%) (mV/SCE) |(KOhm.cm?)| (mA/cm?) (F)
M1 0 1 516 420,0 0,051 1,25
2 510 290,0 0,145 1,21
24 500 54,0 0,810 33,70
48 502 25.4 1,740 217,00
54 505 23,5 1,860 233,00
M2 25 24 605 820,0 0,080 0,0007
54 575 88,0 0,740 1,5000
72, 505 4,1 1,590 402,00
M3 5,0 24 629 5.7 11,400 270,00
54 615 4,2 15,400 311,00
72 622 2,6 24,900 752,00
M4 7.5 24 625 >3550 0,019 0,0578
54 575 175,0 0,375 34,500
72 515 152,0 0,433 48,500
M5 10,0 24 660 >15000 0,005 0,0006
54 612 1600,0 0,043 0,0067
72 586 63,0 1,090 0,4520

K&t qua & diy ciing cho thdy miu diu bdo quin vdi 10% \c ché nitrd héa thé
hién kha niing bdo vé rit cao. Ching han, dién trd chuyén dién tich R, sau 24 gid ngim
miu >15 000 kOhm.cm? (twong dng tdc dd #n mon tinh theo Stern-Geary < 5x10°
mA/cm®). Theo thdi gian ngdim miu, dién trd chuyén dién tich R, gidm din va dién dung
C ting din d8i vdi tit ci cdc miu, tuy § mic d6 khdc nhau, tdy thudc ndng do e ché.
Hién tugng nay x4y ra do dung dich dién ly thim qua mang bdo vé theo thdi gian.

X€ét bi€n thién dién trd va dién dung cia cdc miu khdo sit cho téi 72 gid thi
nghiém ta thdy, R, néi chung ting theo chiéu ting ndng do phu gia. Nhu da biét, R, dic
trung cho dién trd chuyén dién tich hay néi cdch khédc 1a cho tdc d6 in mon. 3 day
cing nhan dugc két qua twdng ty nhu phudng phép phin cuc, 12 miu M5 (10% phu gia)
¢6 tdc d6 dn mon thap nhat, thé hién hiéu qua tc ché cao nhit & moi thdi diém do.
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Phé téng trd do trong dung dich khong chita cht wc ch€ bao gdm mot cung nén
Wng véi dién trd chuyén dién tich clia mang nén. Diéu nay x4y ra  moi thdi gian thit
nghiém cho d€n 54 gid ngdm miu (Hinh 2). Gid tri dién trd R, dat 23,5 kOhm.cm? sau
54 gid. Khi c¢6 2,5% tic ché, sau 54 gid trén phd tng trd xudt hién cung thit hai & ving
tdn s8 thip Wng vdi dién trd phan cuc tai bé mit ti€p xiic mang dau-kim loai. Lic nay
dién td R, dat gid tri 88 kOhm.cm?® (Hinh 3). o] nhitng ndng do c ch€ cao hon, dang
cha tdng trd khd phic tap (Hinh 4, 5), ¢6 thé do nhiéu qud trinh xdy ra, ching han
ngoadi dién trd chuyén dién tich ciia phdn ng andt con ¢6 dién trd mang dau, dién trd
phin cuc do mang dc ché€ hip phu tao thanh, dién trd chuyén dién tich cla phan tng
khit cuc catdt trén mot s§ viing dién cuc. Phd tdng trd cia miu M5 (vdi 10% diu nitrd
h6a) & viing tin s6 thap cho thiy khd ning tao mang hip phu clia chét wc ché, di€u
khong quan st thdy & mau M1 (khdng c6 dc ché).

4. KET LUAN

1. D4u nitrd héa trong thanh phdn phian doan ning diu mé Viét Nam tc ch€ cd
phan @ng andt va phén wng catdt clia qué trinh in mon thép. Tdc ddng tc ch€ andt hiu
nhu khong thay ddi, trong khi hiéu ng e ché catst ting din theo ndéng d§ dau nitrd
héa.

2.Qud trinh #n.mon thép dugc phii ddu md bdo qudn khong chita phu gia tuén
theo cd ch& dong hoc khuéch tdn. Vi sy hién dién cia dau nitrd héa trong thanh phin
ddu md bdo quén, phd tdng trd cho thdy, diu nitrd héa da hdp phu trén bé mit thép,
nhd d6 itc ch€ dugc cdc qud trinh dién cuc.

THE ELECTROCHEMICAL CHARACTERISTICS OF PROTECTIVE COATINGS
CONTAINING HIGH TEMPERATURE FRACTION OF VIETNAM CRUDE OIL
AND NITRATED OIL ADDITIVES

Nguyen Thi Phuong Thoa - Nguyen Nhi Tru

ABSTRACT : Results of potentiodynamic polarization and electrochemical impedance
spectroscopy (EIS) measurements for protective coatings, containing high temperature
fraction of Vietnam crude oil and nitrated oil additives have been discussed.

It was found that the protective composition with 10% nitrated oil additives showed highest
corrosion inhibition efficiency for mild steel in 0.5M NaCl solution in the studied nitrated
oil concentration range. The anodic inhibition effect remains unchanged while the cathodic
inhibition effect increases with additive concentration raising. According to the EIS results,
nitrated oil additives in the protective composition inhibit corrosion processes due to
adsorption on the steel surface.
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Hinh 3 . Gidn ad Nyquist téng trd mang ddu véi 2,5% phu gia dc ch&€ inmodn
(0 - sau 48h ngdm miu, O - sau 54h ngdm méu)
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