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TOM TAT : Kha nang Gc ch&€ in mon thép G105, N80 ctia NaNO, monoetanolamin (MEA)
va hdn hdp cia ching trong méi trudng nudc bién 14y 1 ngoai khdi Viing Tau di dudc
nghién citu bing phudng phdp trong lugng va phudng phdp dién héa. Céc hdn hgp dc ché vdi
ndng dd khéc nhau da dugc khio sit. K&t qua cho thdy hiéu qua c ch€ dat trén 90% d6i vdi
ca hai loai thép G105 va N80 khi ding hén hgp NaNO,+MEA, trong khi dé tiing loai dc ch&
riéng & chi cho hiéu qua x4p xi 60% (khi ding MEA) va 70 - 80% (khi ddng NaNO,) & ciing
nong d6. Pdng thdi, dong hoc qué trinh &n mdn céc loai thép trén trong nudc bién cling dugc
khao sat va ban luén.

MG PAU.
R4t nhidu két cdu kim loai trong hé théng khai thac ddu & ving mé Bach Hé, Viing
Tau dudc ché€ tao biing thép hdp kim thip va ti€p xic thudng xuyén vdi modi truding nudc
bién. Trong moi trudng d6, t6c do an mdn cia thép khé cao, vi vy nhu cau bdo vé 1a hét
sttc can thiét. Hién nay tai céc gian khoan khai théc, do 4p luc clia dau gidm, phai ti€n
hanh bom ép via bing nudc bién, nhu ciau bao vé thép lai cing trd nén cip bach. Mot trong
nhiing bién phép bdo vé dugc 4p dung rong rai trong va ngoai nudc 1a si dung chét dc ch&
an mon. & nude ngoai da c6 kh4 nhidu chét dc ché khic nhau duge nghién ctu trong linh
vuc nay. Tuy nhién viéc st dung ddng thdi cic chit Gc ch€ vdi ban chit dién héa khéc
nhau, nhim b8 sung cho nhau dé ning cao hiéu qua bdo vé thép, 1a bién phap dudc nhiu
nha khoa hoc quan tdm. Mot trong nhitng hé dudc luu ¢ 13 ding NaNO, két hdp vdi céc
amin, trong d6 NaNO, kh6ng ch€ qu4 trinh anod, cdn amin c6é kha niing khéng ch€ ci hai
qué trinh, dac biét 1a qué trinh cathod. Nhitng nghién ciu sau ddy cla ching t6i 12 bude
dau x4c dinh kha ning trén cia hé NaNO; — monoetanolamin (MEA) déi v6i thép hdp kim
thap trong mdi trudng nude bién md Bach HE, Viing Tau.
VAT LIEU VA PHUGNG PHAP
D61 tugng nghién cfu 12 thép hé thdng khoan vdi k¢ hiéu G105 dung lam can khoan
va N80 ding 1am 6ng chéng, ¢6 thanh phan nhu trong Bang 1. Ngodi cdc nguyén t& néu
trén bang, N80 con chda (%): Sn - 0,01; Al - 0,025; Ti - 0,025; As - 0,0014; Ca - 0,0024.
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Bang 1: Thanh phdn héa hoc ciia thép (%)

Loaithép |C Mn | Si P S Mo Cr Ni Cu

G105 [ 0,24 | 1,28 |0.19 0,015 | 0,005 - - . k

N80 (0,24 | 1,35 [0,28 |[0.009 | 0,005 |0,036 | 0,060 |0,080 | 0,146

Nudc bién dudc 18y tai Gian khoan s6 10, & d6 sau 10 m, c¢6 tinh chat va thanh phan
héa hoc nhu trong Bang 2.

Bang 2. Tinh chét va thanh phdn mdu nudc bién khdo sdt

Thanh phan | CI S04~ HCO; | CO5” Ca"* Mg** Na* & K*
Ham lugng | 19231 | 2594 122 0 372 1225 11500
(mg/l)
Céc tinh chit Téng lugng mudi khoang (g/1) : 35,05
khac

pH s 725

TY trong (g/cm”) : 1.2

Ap dung phuong phép do phan cyc, theo tiéu chudn ASTM [1,2], trén mdy
Potentiostat WENKING LT-78 két ndi véi vi tinh da khao sit qué trinh &n mon thép G105
va N80 trong nudc bién va khé ning tc ch& an mon thép cia NaNO, va MEA va hén hop .

Pién cuc 1am viéc: Cac miu thép G105 va N80 dudce cit theo hinh try dai khodng 30
mm vi boc trong teflon dé chita b& mit 1am viéc v6i dién tich 1 cm’ . Pién cuc so sanh 13
dién cuc calomel bio hoa. Pién cuc ddi 1a ddy platin.

Viéc quét th€ dudc thuc hién theo hai ch€ do: trong khodng + 30 mV xung quanh
thé€ ditng (Es) va tf Egq— 300mV dén Eg + 300mV. T6c do quét thE 0,5 mV/gidy.

Mit d6 dong an mon dugc tinh toan theo phuong phép dién trd phén cyc (phudng
trinh Stern-Geary):

bab.

Icorr =
2,303R,(bs + bc)
trong d6 céc hé s6 b, va b, dugc x4c dinh tf phudng phép ngoa1 suy Tafel.
Céc thi nghiém dudc tién hanh & digu kién nhiét d6 30°C va 80°C tai 4p suét thudng
Hiéu qua bao vé dudc x4c dinh ti t6c d6 an mon théng qua biéu thic:
o =1

Z(%)= x 100%
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V@i :ip — mat d6 ddng in mdn khi khéng c6 chét dc ché
i - mat do dong &n mon khi c6 chit dc ch&

KET QUA VA THAQ LUAN

1. P§ bén &n mon cita thép G105 va N8O trong nudc bién va dnh hudng cia
nhi¢t dj. :

TV nhitng dudng cong phan cuc thép G105 va N80 trong nudc bi€n vang mé Bach

H4 d3 x4c dinh céc thong s8 dién héa clia qué trinh &n mdn thép. Nhitng s8 liéu thu dudc &
nhiét d6 30°C va 80°C trinh bay trong bang 3.

Bang 3: Thong 56 dign héa cita qud trinh phén cwc thép G105 va N80 trong nutde bién
viing mé Bach Ho.

Théng s6 G105 N80
30°C 80°C 30°C 80°C
B W 0,570 0,565 0,563 0,564
by ¥ 0,154 0,081 0,159 0,107
By ¥ 0,519 0,166 0,259 0,130
R, , Q.cm’ 273 185 189 180
icorr. , MAJCM? 0,215 0,128 0,248 0,141

Gi4 tri th€ an mdn ( Ecor, ) clia hai loai thép gin biing nhau va hau nhu khong thay
déi theo nhiét do. Nhitng tri s6 v& mét d6 dong &n mdn cho thdy t6c do #n mdn cla thép
G105 nhd hon so véi téc dd an mdn thép N80. Pi€u ndy mot phan c6 thé 12 do tri s6 dién
trd phan cuc R, clia thép G105 trong nubc bién 16n hon so v4i thép N80. Téc do #n mon
cia hai loai thép nay, tinh dugc tlf cic gid tri mat ) dong &n mon theo dinh luat Faraday,
phd hdp véi k&t qua khio sét clia cic téc gid kh4c trong nhitng didu kién tuong tu [3,4].

D¢ déc Tafel ciia qué trinh phén cuc catod , b , cda thép G105 & 30°C 12 0,519V,
16n hon nhiu so v8i 0,259V cla thép N80; trong khi céc gié tri clia qué trinh phén cyc
anod b, twong dng 12 0,154V va 0,159V. Bigu nay cho thdy qué trinh khuéch t4n oxy t6i bé
mat dién cyc thép G105 giit vai trd quan trong hon trong ddng hoc &n modn so véi thép N8O.
Diu d6 c6 thé do anh hudng clia thanh phin hgp kim.

Bang 4: T6c dj an mon (g/ni’.gio) cia thép G105 va N8O trong nude bién , xdc
dinh béng phuong phdp hao hut khéi Ingng.
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Thdi gian G105 N80
ngim miu, gid -
30°C 80°C 30°C 80°C
4 0,793 0,780 0,882 0,734
8 0,643 0,604 0,639 0,612
16 0,484 0,483 0,552 0,515
24 0,392 0,384 0,456 0,448

Khi ting nhiét d¢ tir 30°C 1&n 80°C nhan thdy c6 sy thay déi rd rét trong dong hoc an
mon thép, thé hién qua c4c yéu t8 sau: ‘

-Hling s6 Tafel ciia dudng phin cuc catod b, gidm 15 rét d6i véi cd hai loai thép.
Digu ndy ching 3 & nhiéi d6 cao , t6c dd van chuyén oxy dén b& mit di¢n cuc nhanh hon
do d6 qué trinh khuéch tén oxy d&n b mit dién cuc c6 thé khong cdn gilt vai trd t8c dinh
trong ddng hoc &n mon thép niva.

-M4t d6 don: 4n mon gidm theo nhiét do d6i v6i ca hai loai thép trong viing ndng do
khao sét, digu ndy ciing dudc suy ra tiY k&t qua khao s4t t6c do &n mon bang phuong phap
hao hut kh&i Iugng (bang 4) theo tiéu chufn ASTM [5]. Mt digu 1y thd 12 sy gidm t6c do
dn mon nay lai khéng dva trén su tdng gié tri dién trd phan cyc. Khdng nhiing th& tri s6
dién trd phén cyc con hdi gidm di khi nhigt 4§ ting ¥ 30°C 1én 80°C (béng 3).

2. Khé niing tfc ché #n mon thép ciia nitrit natri, monoetanolamin va hén hgp
ciia chiing.

K&t qua khao st kha ning dc ch€ &in mdn thép G105 va N8O trong mdi trudng nu6e
bién cla nitrit natri, monoetanolamin va hdn hgp NaN0, + MEA dudc trinh bay trén céc
bang 5 va bang 6. H6n hgp NaN0, + MEA dugc ding véi tj 1& 1:1 theo kh&i lugng. Nong
dd céc chat ic ché thay d6i tr 0 d&n 120mg/lit.

Bang 5. Hi¢u qué tfc ché’dn mon thép G105 cia NaNOs;, MEA va hén hop .
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Nong do NaNO, MEA NaNO,+ MEA
tic ché& Tooir Z (%) Loom Z (%) - Z (%)
(mg/) mA/cm? mA/cm’ mA/cm?

0 0,2150 0 0.2150 0 0,2150 0
80 0,0960 55,34 0,1290 40,00 0,0820 61,86
90 0,0670 68,83 0.1060 50,70 0,0480 77,67
100 | 0,0380 82,33 0,0840 60,93 0,0153 92,88
110 | 0,0384 82,14 0,0840 60,93 0,0152 92,93
120 | 0,0384 82,14 0,0842 60,84 0,0153 92,88

Trong khodng nong do da khao s4t cla céc chit tc ch€, mat do dong &n mon, va suy
ra, t6c d6 4n mdn cida ca hai loai thép déu gidm khi ndng do chét tc ché tdng W O dén
khodng 100 mg/l. Vugt qué ndng d6 nay, t6c d6 &n mon thép hAu nhu khong thay déi.
Tudng \ng, hi€u qué bio v¢ thép G105 va N8O clia NaNO, , MEA va hén hdp ting theo

ndng do va dat gié tri cao 8n dinh tai ndng do chét dc ché khodng 100 — 120 mg/l.

Hi¢u qua bao vé& ca hai loai thép dudc khao s4t trong nudc bién khi s dung nitrit
natri 1am tc ch&€ néi chung cao hdn khi sit dung monoetanolamin (Z = 70 — 80% d6i vdi

NaNO0; so v6i Z = khoang 60% ddi véi MEA)

Béng 6. Hi¢u qud e ché'din mon ctia NaNQs, MEA va hén hop doi véi thép NSO

Nong do NaNO, MEA NaNO,+ MEA
tic ch& - 7 (%) i Z (%) icorr Z (%)
(mg/l) mA/cm? mA/cm® mA/cm?

0 0,2480 0 0,2480 0 0,2480 0

80 0,0950 61,69 0,1260 49,19 0,0849 65,77

90 0,0690 72,18 0,1070 56,85 0,0498 79,92
100 0,0570 77,02 0,0890 64,11 0,0198 92,02
110 0,0560 77,42 0,0893 63,99 0,0199 91,98
i_l 20 0,0560 77.42 0,0893 63,99 0,0198 92,02
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Phép do dudng cong phén cyc th& dong cho thay, khi c6 sy hién dién cia NaNO,
hling s6 Tafel clia qué trinh catod b, it thay ddi, trong khi d6 hing s0 Tafel cia qué trinh
anod b, lai ting déng k& (bang 7). Piéu d6 c6 nghia 1a NaNO; chi e ch& qué trinh anod.
Ngudc lai, cdc hé s8 trén déu it nhigu thay d8i khi ding MEA 1am chét tic ché, ching 16
héa chat nay c6 kha ning tc ché ca hai qua trinh catod va anod. Nhu véy, trong nue bién
ving mé Bach H§, céc chét tic ché trén thé hién day dd tinh ndng ctia chiing theo cd ch€
kinh dién ctia qué trinh tic ch€ an mdn trong moi trudng trung tinh [7].

Hiéu qua bdo vé thép khi ding hdn hdgp NaNO»+ MEA da tang 1&n dang k€ (trén
90%, bang 5,6), cho thdy kha nang dc ché 16t ciia hé nay d6i véi thép G105 va N8O trong
moi truding nudc bién . Xét b, va b, cia hdn hop so vdi tiing chat riéng 1& c6 thé khang dinh
ring qué trinh anod da bi khéng ch& manh khi dang hén hdp (b, ting ti 0,192V 1én 0.46V
va tr 0,197V 1én 0,47V tudng ing dsi vdi thép G105 va thép N80). Qué trinh catod tuy ¢
bi tic ch& nhung khéng nhigu, Nong d6 dé hiéu qua e ch€ dat gi4 tri cao 6n dinh 1a
100mg/l & céc ditu kién khéo s4t.

Bang 7: Anh hudng cia chét iic ché NaNO; , MEA va hon hop (néng dj 100mg/l)
1én théng s6'di¢n héa cia qud trinh phén cuc thép G105 va N8O trong nude bién.

Théng s6 G105 | N80

NaN0, | MEA | NaNO;+ MEA | NaNO, | MEA | NaNO+ MEA

-Ecorr., V | 0,310 | 0,428 0,505 0,305 | 0,413 0,498
b, ,V | 0420 | 0,255 0,460 0,410 | 0,250 0,470
-be ,V | 0475 | 0,590 0,520 0,260 | 0,358 0,485

Tuy nhién, nhiing k&t qua trén diy mdi mang tinh dinh hudng, vi diéu kién thyc t&
ddi hdi phai c6 nhitng khao s&t b8 sung & viing nhiét dd va 4p sudt cao hon. Chiing t6i s&
trinh bay céc két qua d6 trong nhitng théng béo ti€p theo.

CORROSION INHIBITING EFFECT OF NANO;, MONOETHANOLAMINE AND TIIEIR
MIXTURE ON STEEL IN SEAWATER MEDIUM OF BACH IIO (VUNG TAU)
Nguyen Thi Phuong Thoa - Nguyen Nhi Tru - Pham Minh Tam

ABSTRACT: Corrosion inhibition effect of NaNO,, monoethanolamine & their mixture on
steel G105 & N80 in seawater medium from Vung Tau offshore were measured by
electrochemical method. The inhibitor mixtures with various concentrations were investigated.
The inhibition efficiency of the mixture is higher than 90% in comparison with approximetly 60%
for MEA and 70-80% for NaNO, at the same concentrations. Besides, some kinetic aspects for
corrosion process of these steels in sea water were also studied and discussed.
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