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KHAO SAT CO CHE UC CHE AN MON CUA MOT SO AMIT CUA
AXIT BEO TONG HOP TU N-PARAFIN DAU MO VIET NAM

PénToa soan 23-3-2009
DINH VAN KHA', LUC VAN THU? LE XUAN QUE?
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"Truong Cao dding Su pham Thdi Nguyén
Vién K Thudt Nhiét déi, Vién Khoa hoc va Cong nghé Viét Nam

ABSTRACT

Aliphatic acids oxidatively synthesized from Vietnam petrol n-paraffin were used for
preparation of 4 amides RCONH, (A4), RCONHUICH,ICH,OH (A5), RCON(CH,I\CH,0H),
(6b), and RCONHTI(CH,),[INHUCOR (7c). A corrosion inhibition ability of the amides has been
examined using electrochemical method. 3wt% NaCl solution has been used as a background
electrolyte in which the amides were dissolved as a corrosion inhibitor at concentration Iwt%.
Corrosion potential E,,., corrosion current i, and some others corrosion parameters
measurements have been performed in the electrolytes at room temperature. It is found that
derivatives A5 and A4 show better inhibition ability than the remaining substances. The difference
of the inhibition ability was attributed to the calculated adsorption coeficient k,, of the amides.

The mechanism of corrosion inhibition of some synthesized amides has been discussed.

I - GIGI THIEU

An mon kim loai gay ra nhitng tén hai vo
cing to 16n cho nén kinh t€ quéc dan. Ngudi ta
cho ring khoéng trén 10% kim loai san xuét ra da
mat di do bi an mon [1]. C6 nhiéu bién phép bao
vé kim loai, trong d6 st dung cédc chét dc ché la
mot trong nhiing giai phdp co ban, hiéu qua cao
[1, 2]. Kha nang tGc ché an mon nhom va thép
xay dung (CT3) cta mot s6 dan xuat amit A4,
A5, 6b va 7c da dugc gidi thiéu trong tai licu [3,
4]. DBo6i v6i nhom, ba amit A5, 6b va 7¢ ¢6 kha
nang dc ché cao nhat, trong d6 dan xuat 7c c6
hiéu sudt tic ché€ an mon clorua trong moi trudng
trung tinh cao dén 80%. Viéc danh gid hiéu qua
ttc ché an mon dugc thuc hién dua trén két qua
nghién cidu thu duge vé ca nhiét dong hoc va
dong hoc [3, 4]. Tuy nhién co ch€ tc ch€ an
mon cua céac loai amit trén, d6i véi tiing kim loai
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duoc nghién ctiu chua dugc danh gid va thao
luan.

Bai bdo nay gidi thiéu két qua nghién ctu dong
hoc va co ché tc ch€ an mon dong thanh trong
moi truong mudi NaCl 3% cua 4 amit dan xuat
tir axit béo tdng hop bang phuong phip oxy héa
parafin tir ddu mo nudc ta.

Il - PHUONG PHAP THUC NGHIEM

Oxi héa parafin dau tho Bach H6 dugc mot
s6 axit béo R,COOH, (n: C;4-C,) tir d6 chuyén
héa thanh bon dan xuat amit sau day [5, 6].

1) Amit tir axit béo va ure (ki hiéu 1a A4):
RCONH, (M trung binh 1a 225),

2) Amit tir axit béo va etanolamin (ki hiéu la
AS5): RCONH—CH,—CH,OH (271),

3) Amit tir axit béo va dietanolamin (ki hiéu
la 6b) RCON(CH,—CH,OH), (314).



4) Amit tur axit béo va etylendiamin (ki hiéu
l1a 7c) RCO-NH-(CH,),-NH-COR (476).

Kha nang tc ché dan mon dong cta cédc dan
xuét amit duoc danh gia bing phuong phdp dién
héa [7, 8, 9], bao gébm do dién th€ an mon E,,,
dong an mon i, téng tr& dién héa va phan cuc
step, v6i step 1a 25 mV va do phan cuc AE max
la 200mV. Dung dich nghién ciu 1a nuéc mudi
NaCl 3%. Cac chat tc ch&€ dugc hoa trong dung
dich do v6i nong do cao nhat 1 g/l, cdc phép do
déu dugce thuc hién tai nhiét do phong.

11 - KET QUA VA THAO LUAN

1. Do dién thé an mon E

cor

Bién thién dién th€ an mon E_, clia méu
trong 30 phut ddu dugc gidi thiéu trong hinh 1.
Mau A0 déi ching khong ¢6 chat tc ché, c6 gia
tri E, thdp nhat. Mau 6b c6 gia tri E,,, cao nhat,
chiing t6 kha nang ti€p can bé mat dong va che
chan tdc dong cua ion Cl' cao nhat. Xét bién
thién cta duong E,,, sau 30 phit E_, cia mau
A0 giam dén 40mV chiing t0 bé mat kim loai
duoc hoat héa, mang thu dong ban dau bi pha
hiy triét dé hon so véi cac miu khédc c6 dién thé
E.., duong hon (A4, A5 va 7c) 1, 10].
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Hinh I: Bién thién dién th€ an mon cta dong
trong dung dich nghién ctiu

Nguoc lai mau 6b c¢6 dién th€ dn mon ting
cao dén 40 mV sau 30 phit thir nghiém, nhu vay
chiing t6 da xudt hién mang thu dong mdi, chat
Iuong thu dong cao hon trudc. Giai doan dung
trén dudng E,, — t cia mau 6b (t < 500s) 1a
thoi gian chét ¢c ché tham nhap dén nén kim

loai, va chi c6 tuong tic chat uc ché/kim loai
mdi tao ra 16p thu dong mdi, cung c6 va hoan
thién hon mang thu dong ban dau. Tir dién bién
cta duong E, — t ctia cdc mau tir A4, A5 va 7c
khé c6 thé khang dinh vé viéc tang cudng mang
thu dong, cdc miu tc ché c¢6 thé chi hap phu va
tao mang barie co hoc ngan can khong cho ion
xam thuc xuyén thdm phd huy mang thu dong
nhu d6i véi AO. Con mot kha nang hap phu canh
tranh gitta ion xam thyc CI' ‘hoat héa’ pha hay
thu dong lam giam E_, va chéat tc ché an mon
amit, dién ra & th€ gidng co, l1am ‘dimg’ E_,,
khong gidam nhu miu AO, nhung ciing khong
tang cao nhu 6b.

Nhu vay, thir ty giam dan cua dién thé an
mon sau thir nghiém 1a 6b > A5 > Ad > Tc > A,.
Vé& mat nhiét dong hoc [1, 9, 10] kha nang tc
ch€ an mon cla cdc dan xuét amit cling c6 thé
duoc sap x€p tuan theo thi tu trén day.

2. Xac dinh dong an mon i, [7 - 9]

Phan cuyc tuyén tinh xac dinh dong an mon
i,y duoc thuc hién véi van téc quét 0,1 mV/s
trong khoang thé€ gan véi dién th€ dan mon E_,
(qua thé m = £20 mV). Béng fitting véi phan
mém GPES theo cong thic Buttler-Volmer, ¢
thé xdc dinh dugc dong an mon i, va mot s6
thong s6 dong hoc an mon khac. Pudng phan
cuc tuyén tinh (dang duong Tafel) cia dong
thanh do duoc trong cac dung dich nghién citu
duoc gidi thiéu trong hinh 2.
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Hinh 2: Dudng cong phan cuc mau dong,
3% NaCl, khong (A,) va c6 tc ché amit

6b

Hiéu suit dc ch€ an mon H duoc tinh theo
cong thirc:
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H _ lcarAO - lcarAi

x100(%) (1)
lcorAO

Trong d6 iy 12 dong dn modn ctia mau doi
ching khong c6 chat Gc ch€ amit, i,; 12 dong
an mon ctia mau tc ché Ai (ghi trén do thi trong
hinh 2 va 3). Bién dong cua hiéu suét tc ché an
mon H duge trinh bay cung v6i dong an mon
trong hinh 3.

Két qua cho thdy cé 3 mau amit (A4, A5,
6b) tc ché kha t6t an mon clorua d6i véi dong,
lam giam manh dong dn mon so v6i mau doi
chiing A,. Hiéu suat tc ché€ cao nhat dén trén
85% (mau A5). Riéng mau 7¢ cho dong an mon
cao hon so v6i mau amit khac, hiéu suat tGc ché
dat 27%.

3. Phan cuc step xac dinh kha nang tc ché an
mon

Phuong phap phan cuc step (phan cuc lién
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Hiéu suét tc ché tinh theo cong thic (1), véi
i, duoc thay béng i, (hinh 4). Bién thién cla
hiéu suét tc ché an mon HS tinh tir két qua do
step dugc trinh bay trén hinh 5. Két qua cho
thdy thi tu e ché clia cac miu amit thay déi véi
do phan cuc 1 cao. Trong ving M thap (hinh 6b
va 7b) cdc mau A4, A5 van 1a nhitng chat dc ché
manh hon so v6i cdc miu khéc, tuong tu nhu
phép do E_,, i,

Vi phan cuc cao, hiéu qua tc ché ctia A4 va
A5 déu giam, trong khi cia 6b ting khd cao.
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ti€p ting budc dién thé) dugc dp dung dé
nghién ctru kha nang tc ch€ an mon [5, 8]. Mat
do dong hoa tan dn dinh i tai cic budc dién thé
phan cuc step AE cua cdc mau dugc giGi thiéu
trong hinh 4.
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Hinh 3: So sanh dong an mon cta cidc mau va
hiéu suat tc ché H xac dinh duoc

b (< 60mV)
Hinh 4: Dudng cong phan cuc step i - 1 cia mau déng.

Diéu dang chd y nhat 12 v6i céc chat tic ché A4,
A5 va 6b trong viing lan can E_, hiéu sudt tic ché
1én dén trén 90%, nhung lai giam manh ciing véi
phan cuc ké tir do phan cuc 1 > 60 mV.

4. Panh gia tuong tac e ché/kim loai

Céc chat e ché€ tuong tic v6i bé mat kim
loai thuong 1a hap phu, thong qua viéc thay thé
cdc phan tir nudc trong 16p Helmholtz trén bé
mat lim loai [11] réi hap phu lén cdc vi tri hoat
héa. Trong trudng hop xay ra &n mon déu, céc vi



tri khong duoc chat c ché che phi (blocked) s&
bi an mon [10]. T d6 c6 thé tinh dugc ti phan
bé mit bi che pht 0 bdi chat tc ché, dua trén két
qua xdc dinh dong an mon [10, 11]. Céc chét tc
ch€ amit thudong hap phu lén bé mat kim loai
tuan theo qui luat cuat dudng ding nhiét
Langmuir [10]:

C/0 =1/k,+C 2)

Trong d6 C l1a néng do chat tc ché, k.4 1a hé s6
hap phu, mot dai lugng nhiét dong hoc quan
trong dac trung cho tuong tic (hap phu) ctia chét
(tc ché& d6i véi bé mat kim loai. Tir s6 lieu C va 0
sé tinh dugc k., (M) thuc nghiém.
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Hinh 5: Hiéu suét tc ch€ HS phu thudc vao
phan cuc

K, tinh theo két qua do dong an mon cho
thay mau A5 c¢6 gia tri k4 cao nhéat, dat 1629 M-
', gap 4 1an so v6i A4 va 6b, gap 8 14n so véi 7c,
¢6 nghia phan tir Gc ché A5 c6 lién két bén hon
vGi bé mat kim loai, do d6 hiéu qua tc ché an
mon tot hon. Két qua tinh hé s6 k4 tir do dong
phan cuc theo phuong phéap step, cho thiy K,
clia cdc mau phy thudc vao phan cuc n (hinh 6).
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Hinh 6: Su phu thuoc hé s6 hap phu thuc
nghiém vao phan cuc

Lién két tic ché/kim loai cia mau 6b va 7c
tang cao ding ké so véi cdc miu khac cling véi
tang phan cuc 1), thé hién kha nang hap phu cao
hon. Mic du tai lan can E_, (n x4p xi bing 0),
mau A5 c6 hé so kg, rat cao tuong duong véi 7c,
cao hon ca mau 6b, nhung lai suy giam cting véi
do phan cuc n.

Dai véi miu 6b, mic do phan cuc cang cao,
lien két tc ché/kim loai cang manh, dan dén
hiéu suat tc ché€ an mon cang cao hon so véi cac
mau khdc. Pudng HS - n (hinh 5) va k4 - M
(hinh 6) déu c6 su bién déi he s6 géc cha dudng
6b v6i M > 150 mV, cho thdy kha nang bién déi
v€ ban chit tuong tac tc ché/kim loai, bat ddu tir
gia tri phan cuc nay tuong tic tc ché/kim loai
chuyén sang dang héa hoc, thu dong héa bé mat
mau dong. Hién tugng thu dong nay phu hgp véi
tang cao rd rét gia tri E_, do dugc.

Nhu vay co ch€ tic dong cht yéu cia céac
chat ch ch&€ amit néu trén 1a hap phu tao barie
che chén (blocking) cdc trung tam hoat héa trén
bé mat kim loai, han ché€ tic dong cia moi
truong xam thuc. Riéng méu tc ché€ 6b cé kha
nang thu dong mau dong, khd niang nay xuét
hién rd rét hon cung v6i do phan cuc cao hon
150mV.

IV - KET LUAN

Phuong phéap dién héa: do dién thé€ an mon

E.,, do dong an mon i.,, do phan cuc step x4c
dinh hiéu tng ctia phan cuc da duoc sir dung dé
xéc dinh hiéu qua tc ch€ an mon mau dong cua
bon dan xuat amit (A4, A5, 6b, 7¢) cla axit béo
tong hop bing oxi héa n-parafin dau tho Viét
Nam. Két qua cho thay trit mau 7¢, 3 mau amit
con lai déu c6 kha nang tc ché an mon dong &
cdc mitc do hiéu qua khac nhau.
Sir dung dang nhiét hap phu Langmuir dé khao
sdt twong tdc tc ché/kim loai cho thdy, cic mau
tic ch€ ¢6 hiéu suét bao vé cao déu c6 hé s6 hap
phu k.4 cao vuot troi so véi cdc mau con lai.
Dac biét tir bién thién cla hiéu suat tdc ché HS
va hé s6 hap phu k., cho thdy mau 6b cé kha
nang thu dong bé mat miu dong, 1am tang hiéu
qué bao vé chéng an mon ro rét.

C6 thé sap xép miic do tc ché an mon theo
thit tu A5 > A4 > 6b, trong d6 mau A5 cé hiéu
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sudt tc ché€ cao nhat dat dén trén 85%. Ca hai
dan xudt A4 va A5 déu hap phu lén bé mat dién
cuc dobng, tao barie va canh tranh han ch€ tic
dong cta ion xam thuc CI', lam tang dién thé an
mon E_,, va nhat 12 gidm ddng ké dong an mon
dong trong dung dich mu6i. Tuy nhién ca ba
mau trén day déu cé hién tuong suy giam kha
nang Gc ch€ do hiéu Gng phan cuc cao trén
60 mV. Nguoc lai mau 6b va 7¢ déu c6 kha
nang duy tri hiéu qua tc ché cao & do phan cuc
16n, cho phép sur dung trong diéu kién c6 an
mon tiép xic hay néng do lam ting phan cuc.
Nhu vay c6 thé sit dung hén hop tc ché A5+b6
dé nang cao hiéu qua bao vé trong thuc t€.
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