Tap chi Héa hoc,T.45 (5),Tr. 609 - 613, 2007

NGHIEN CUU TONG HOP MOT SO DAN XUAT EUGENOL VA
KHA NANG UC CHE AN MON KIM LOAI CUA CHUNG

bén Toa soan 12-01-2007
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"Truong Pai hoc Su pham Ha Noi
2Vién Ky thudt Nhiét doi, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

Four derivatives of eugenol, the ethereal oil extracted from Huong nhu essential oil (Clove
oil), have been synthesized and characterized, essentially the chemical composition and
molecular structure. The corrosion inhibition ability of these derivatives has been studied by
using electrochemical potentiostatic technique (PS) in order to determine opened circuit
potential, an important thermodynamic corrosion parameter. All four derivatives have manifested
strong corrosion inhibition, from which eugenoxyacetic acid (M1), and 2-methoxy-4-(2-
propenyl)phenoxyacetylhydrazine (M2) are the best inhibitors.

I - GIOI THIEU

Eugenol 14 mot cdu tr chi€ém ty 1é cao nhéit
trong thanh phan cua tinh dau huong nhu duoc
chiét ra tir cay huong nhu. Day 1a loai cay tinh
dau c6 gid tri cao do tinh dau ctia n6 c6 nhiéu
ting dung trong thuc tién, trong doi s6ng, san
xudt va y hoc. Do ¢6 nhiéu tng dung nén cic
din xuat cta eugenol da dugc tong hop rong rai
[1-4].

Dan xuét cua nhiéu hop chét hitu co ¢6 kha
nang tc ch€ an mon kim loai khé cao, vi du nhu
dan xuat cua azometin [5, 6], anilin, phenol [11,
12]. Hiéu suét tc ché€ ctia nhiéu din xuit tong
hop duoc c6 thé dat dén trén 75% [11, 12].

An mon kim loai hang nam gay thiét hai 2 -
3% toéng thu nhap quoc dan, giy thiét hai 16n
cho cac quéc gia [9]. Vi vay nghién ctu bao vé
kim loai luon dugc su quan tam. Trong sO cic
phuong phap bao vé chdng lai an mon, phuong
phap st dung tic ché€ ¢6 vi tri hét stic quan trong
[13, 14]. Phuong phdp ndy c6 nhiéu uu diém

nhu chi phi thap, hiéu qua cao, dé dang trong su
dung nén rat dugc quan tam nghién ctu [5 - 14].

Riéng d6i v6i an mon kim loai trong moi
truong ¢6 nong do OH™ cao (pH dén trén 12),
chat tc ché dugc tap trung nghién ctu chu yéu
cho chdng an mon c6t thép trong bé tong & viing
bién [9, 10]. Nghién ctu tdc ché an mon trong
moi trudng kiém s& gép phan dinh huéng ting
dung cho bao vé co6t thép bé tong trong cong
trinh xay dung ven bién & nudc ta. Bai bdo nay
gidi thiéu két qua nghién cidu téng hgp mot s6
dan xudt cha eugenol, bat ddau tir hop chat don
gian axit eugenoxiaxetic, va kha nang tng dung
chiing lam chat tc ché an mon kim loai trong
moi truong kiém.

I1 - PHUONG PHAP NGHIEN CUU

1. Tong hop dan xuat ciia eugenol

a) Viéc chiét tich eugenol tir tinh dau huong
nhu duoc thuc hién theo so do:
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ONa OH
L OMe OMe
Tinh dau NaOH @/ HCl @/ (1)
huong nhu .

CH,CH=CH, CH,CH=CH,

b) Téng hop axit eugenoxiaxetic (ki hieu M1) dugc thuc hién theo so do phan ting:

OCH; 1. NaOH OCHj;
2. CICH,COONa
3. HCI
CH,=CH-CH, OH 5 CH,=CH-CH, OCH,COOH

(2)
¢) Téng hop 2-metoxi-4-(2-propenyl)phenoxiaxetylhidrazin (M2) dugc thuc hién theo hai
budc. Trude hét téng hop metyl eugenoxiaxetat (ki hiéu 12 chat trung gian E), theo so d6 phan ting:
OCHjs OCHjs

CH;0H

CH,=CH-CH, OCH,COOH 1150 CH,=CH-CH, OCH,COOCHj;
1,504

3)
Tur d6 téng hgp M2 theo so d6 phan tng:
OCHs OCHs

N,H,
CH2=CH-CH2@OCHQCOOCH3 _— CH2=CH-CH2@OCHZCONHNH2
4)

d) Déan xuat N*-eugenoxiaxetyl-2-thiosemicacbazit (M3) duogc téng hop theo nhiéu cich
khéac nhau. Phuong phdp di tir axit eugenoxiaxetic ¢6 so do nhu sau:

OCH3 OCH,
PCl
CH,=CH-CH, O-CH,-COOH ————= CH,=CH-CH, 0-CH,-COClI
OCH,
NH,NHCSNH,
CH,=CH-CH, O-CH,-CO-NHNH-CS-NH,

®)

e) Tong hop 5-eugenoximetylen-2-mecapto-1,3,4-thiadiazol (ki hiéu M4) dugc thuc hién
theo so do phan tng sau:

CH;COOH “ |
CH,=CH-CH O - CH,CONHNHCSSK ——» CH, = CH - CH 0- CHr—~_ )\ s (6)
S

OCH; OCH,

610



2. Nghién citu iic ché an mon

Kha nang tic ché an mon kim loai cta céac
din xuét téng hop dugc trén day dugc danh gid
bing phuong phdp dién hod, nhu do dién thé€ an
mon E_, (con goi la dién th€ mach hd Ey), do
phan cuc bang phuong phép potentiostatic PS
(dién thé phan cuc khong déi). Thiét bi do 1a he
mdy potentiostat AUTOLAP 30 bao gém may
potentiostat tao th€ hoac dong phan cuc, may
tinh két néi truc ti€p, phdn mém chuyén dung
tuong ting (GPES) dé diéu khién hé do va phan
tich s6 liéu thuc nghiém.

Moi truong dién ly 1a dung dich NaOH 0,1
M ¢6 ion xam thuc dién hinh CI' (stt dung mu6i
NaCl) v6i nong d0 5%. Moi trudng nay mo
phong theo moi trudng trong bé tong nhiém man
thudng gdp trong cdc cong trinh viing bién, c6
pH cao trén 12 va nong do chat xam thuc mudi
bién tich tu dén trén 3%. Kim loai dugc sir dung
lam mau nghién ctu 1a thép xay dung thong
dung CT3 dugc san xuat tai Thai Nguyén
TISCO theo tiéu chuan GOST 001-2001, TCVN
1656-75 (c6 thanh phan % la C 0,16; Mn 0,62;
Si 0,15; P 0,010; S 0,042) dugc gia cong thanh
thanh hinh tru c6 thiét dién 1a 1 cm?, tir d6 ché
tao dién cuc do véi 16p cich dién bao boc la
epoxy. Trude khi do, dién cuc dugc mai bong
bang gidy nhdm thuong dén loai ki hiéu 1000,
sau do6 rtra sach bang nudc ct va trang con.

Hé do Ia hé ba dién cuc, dién cuc so sanh Ia
calomen bdo hoa véi cau noi 14 NaOH 0,1 N
hoac KNO,, dién cuc doi 1a Pt, va dién cuc lam
viéc 1a mau thép nghién ciu.

Céc héa chat thi nghiém déu c¢6 do tinh khiét
PA, san xudt tai Trung Qudc, pha ch€ dung dich
bing nudc cat. Cc thi nghiém déu dugc thuc
hién tai nhiét do phong.

11 - KET QUA VA THAO LUAN

1. Két qua tong hop dan xuat eugenol
Pa téng hop duoc 4 din xuat clia eugenol 1a
1. Axit eugenoxiaxetic, ki hiéu la M1
2. 2-metoxi-4-(2- propenyl)phenoxiaxetyl-
hidrazin, ki hiéu 1a M2

3. N'- eugenoxiaxetyl-2- thiosemicacbazit,

ki hiéu 1a M3;
4. 5S-eugenoximetylen-2-mecapto-1,3,4-
thiadiazol, ki hiéu 1a M4.

Céc dan xuat sau khi téng hop dugc tinh ché
dén nhiét do nong chdy khong déi. Cau tric
phan tr duoc xdc nhan nhd viéc phan tich phd
IR, NMR [4].

2. Kha nang tc ch€ an mon cua 4 dan xuat

Dién th€ an mon cta thép xay dung trong
dung dich kiém NaOH 0,1 N ¢6 5% NaCl khi c6
tic ch€ va khong cé tc ché duge do trong thoi
gian thap nhat 1a 30 phdt cho dén khi 6n dinh.
Dién thé¢ an mon 6n dinh clia cdc miu dugc gidi
thiéu trong bang 1.

Két qua cho thay dién th€ an mon clia bon
mau chét nghién cttu M1 + M4 déu tang vé phia
duong hon so v6i khong c6 chét tc ché, ching
to ¢6 hién tugng han ché hap phu cta ion CI 1én
bé mat thép, lam giam tidc dong hoat hda dién
cuc gay an mon cua ion nay [9, 10]. E.,, cuaa M1
duong hon cdc mau khéc, nén vé mat nhiét dong
hoc [10], M1 c6 kha ning tc ché cao nhét.

Phuong phdp phan cuc thé tinh PS duoc ap
dung dé nghién ctu kha nang dc ché dn mon
cua cdc dan xuét tong hop duoc. Pudng cong
phan cuc thé tinh dong hoa tan theo thoi gian
phan cuc (J - t) cta M1 duoc gidi thiéu trong
hinh 1. Mat do dong J 6n dinh sau 100 - 120s
phan cuc. Gid tri dong hoa tan 6n dinh (J,) duoc
lay lam thuGc do kha nang tc ché cta cic dan
xuat eugenol.

Tuong tu nhu mau M1, do phan cuc thé tinh
(PS) cua cic mau M2. M3 va M4 duoc thuc
hién, x4c 1ap su phu thuoc cta J, vao thé phan
cuc. Két qua duogc gidi thiéu trong hinh 3 véi
thang do logarit cho J, va th€ phan cuc dugc
chuan theo E,,, d6i véi tit ca cdc miu (AE =E =
E..). Do thi logl, - AE ¢6 dang gin vGi dudng
tuyén tinh tuong do6i phu hop véi cong thic
Tafel, cho két qua hop ly dé dénh gid so sdnh
kha nang tic ché€ an mon cua cac méu [15].

K&t qua gidi thiéu trong hinh 2 cho thay, M1
va M2 tc ch€ dan mon t6t nhat trong toan bo
khoang do phan cuc. Hiéu sudt tc ché duge tinh
theo cong thic sau:
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RN itc ché, Jy, c6 tc ché Mi (i=1+4). Bién thien

| 100% . _ ’ R . 5
Ty cua hiéu suat dc ché an mon H cua cidc mau
M1+M4 duoc trinh bay trong hinh 3.

Trong d6 J), 1a mat do dong hoa tan khong c6

Bdng I: Dién th€ an mon E_, cua thép xay dung trong dung dich
NaOH 0,1M + NaCl 5% c6 (M1 - M4) va khong c6 chét tc ché (MO)

STT | Mau Chat tc ché E., mV/SCE | AE =E_i-Eeono
1 | MO | Khong cé chit tic ché -556 0
OCHs
2 | M1 -415 141
CH,=CH-CHy OCH,COOH
OCHs

3| M2 @ -513 43
CH,=CH-CH OCH,CONHNH,
CH,=CH-CH O - CH,CONHNHCSNH

4 | M3 Z_Q ’ ’ 485 &

OCHj

N—N

5 | Ma CH2=CH-CNZ—Q—0-CH2—”\SJ\ sH -533 23

OCHs

~1000+ <
N

£

L

<

2

-

10— ‘ ‘ ‘
0 50 100 150 200
t (s) AE=E=E__(mV)
Hinh I: Duong phan cuc J - t tai cic dién the Hinh 2: Buong phan cuc logl, - AE cta thép xay
phan cuc anot khac nhau (ghi trén do thi), chat tc dung trong NaOH 0,1N+NaCl
ché ML, E,, =-415 mV C6 (M1+M4) va khong c6 tic ché (MO)
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Hinh 3: Hiéu suét tic ch€ H (%) phu thuoc vao
dién th& phan cuc AE

Tir két qua trén ta thiy hiéu suit Gc ché cao
nhat dat dugc v6i dan xuat M1 va M2, c¢6 thé
sap x€p kha nang tic ché theo thi tu so sanh: M1
=M2 > M3 >> M4.

IV - KET LUAN

Pa tong hop dugc 4 din xuat cua eugenol 1a

axit eugenoxiaxetic (M1), eugenoxiaxetyl-
hidrazin (M2); 4-N-eugenoxiaxetylthiosemi-
cacbazit (M3) va 5-eugeno-ximetylen-2-

mecapto-1,3,4-thiadiazol (M4). Cac chat dan
xuat duogc téng hop véi hiéu suat dat trén 45%,
déu dugc tinh ché véi do két tinh cao, cé cac
phé héng ngoai va cong hudng tir dic trung.

Nghién cttu tGc ché bing phuong phap phan
cuc 4p thé khong déi (PS) cho thdy cdc din xuat
nay déu c6 kha nang tc ché an mon thép xay
dung trong moi trudong kiém NaOH 0,1 N ¢6 ion
CI' (NaCl 5%) dén trén 70%. Dic biét dan xuat
M1 va M2 c6 kha nang tic ch€ an mon cao nhat,
lam giam dén 90% toc do hoa tan anot.

Cong trinh duoc hé tro bdi Chuong trinh
nghién ciiu co bdn, md so 501306.
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