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1. MO DAU

Trong thé ky 20, cac chat rc ché dn mon dugc san xuat véi quy moé 16n, dugce
ung dung rong rai trong linh vuc chong an mon kim loai. Cac chat trc ché an mon
truyén thong gom nhiéu loai hop chat khac nhau nhung trong sé d6 cac amin chiém
ty trong dang ké do co tinh chit e ché dn mon cao. Tuy nhién, trong nhitng nim
gan day, cac azometin (1 san pham ngung tu giita andehit va amin hay con goi 1a
bazo Schiff) da nhan dugc sy quan tam dac biét. Nhiéu azometin dd dugc khao sat
va cho thiy chiing c6 kha ning trc ché dn mon kim loai cao va cao hon so v6i amin
ban dau [1], [2], 31 Nhiéu azometin va phtic chat ctia ching da dugc nghién ctru vé
kha niang e ché an mon kim loai den va kim loai mau (sit, dong, nhém, cadimi,
niken, k&m, magié ...) va hop kim cia ching. Hau hét cac méi trudng dn mon
thuong gap ciing da duoc sir dung dé nghién ctru nhu: moi truong khong khi, mo6i
truong axit (HCI, H,SOq, HNO3, H2$ D, hdn horp ancol - nudc, moi truong dau tho,
khi thién nhién [4]... M6t s6 hop chit trong s nay tham chi cho két qua rat tot. Vi
muc dich tim kiém cac chit wc ché dn mon méi c6 hiéu qua e ché an mon cao,
trong cong trinh nay chung toi khao sat kha ning @c ché an mon kim loai cua
azometin dugc diéu ché tir mot sé amin dién hinh trong méi truong axit HCI va cac
db6i tugng 1a thép carbon thap va nhom.

II. THU'C NGHIEM

- Cac azometin nghién ctru dugc téng hop theo qui trinh néu trong tai liéu [4].
- Dung dich HC1 2M (hodc 1M) duogc pha tur axit HCI loai PA.

- Mau nghién ctru duoc 1am tir thép CT3 (Cr-3), nhom D16 (JI16) ciia LB Nga.
- Hiéu suét trc ché an mon duogc xac dinh bang phuong phép ton hao khéi lugng:

Cac mau dung dé xac dinh do ton hao khdi lugng c6 kich thude 2,0 x 5,0 x 0,1
cm, dugce danh bong 1an lugt bang gidy rap sé 400, 600 va 800. Can miu véi do
chinh x4c 0,0001g. Mau dugc ngam trong thoi gian dinh trudc (qui dinh 13 24 gio,
trir cac truong hop co chu thich khac) trong cac dung dich HCI 2M (hoac 1M) ¢6 va
khong c6 azometin trong diéu kién nhiét do phong. Hi¢u suét bao vé kim loai duoc
tinh theo cong thuec:

7 =Am =AM 009,
"y

trong do6: Z 1a hi¢u sut trc ché (%)
Am, (mg): Lugng kim loai bi hoa tan trong dung dich HCI c6 azometin

Amy (mg): Lugng kim loai bi hoa tan trong dung dich HCI khong c6 azometin.
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III. KET QUA VA THAO LUAN

3.1. Kh niing trc ché in mon ciia cic azometin diy anilin thé (diy A-So d6 1)

3.1.1. Uc ché an mon thép CT-3 trong dung dich HCl IM

Céc azometin day anilin thé da duoc ching t6i danh gia kha nang e ché an
mon thép CT-3 trong méi trudng HC1 1M véi ndng do azometin 1a 10™* mol/lit. Két
qua dugc trinh bay trong bang 1. Hiéu suit trc ché an mon cua cic azometin diy nay
khéng cao, cao nhét chi dat 56,3% v&i A2.7, nhu vay cac azometin ciia ddy A nay co
kha nang trc ché an mon kim loai thép.

R R
Al A2

So @0 1. Cac azometin diy anilin
trong d6 R=H (A1.1), p-Cl (A1.2), p-Br trong d6 R=H (A2.1), p-Cl (A2.2), p-Br
(A1.3), p-OH (A1.4), p-CH3 (A1.5), (A2.3), p-OH (A2.4), p-CH3 (A2.5), p-NO;
p-NO; (A1.6), m-NO, (A1.7) (A2.6), m-NO; (A2.7), p-COOC,Hs (A2.8)
Bang 1. Kha ning trc ché dn mon thép CT-3
trong HC1 1M cua céc azometin ddy A ¢ ndng 6 10* M

Stt | Azometin (g/ll';g?h) ("i ) Stt | Azometin (g}:ég?h) (0%, )
1 HCl 2,01 0,0 10 A2.1 1,07 43,7
2 Al.l 1,61 14,6 11 A2.2 0,90 52,6
3 Al.2 1,65 17,7 | 12 A23 0,97 48,9
4 Al3 1,62 19,2 13 A24 1,11 41,6
5 Al4 1,73 13,9 14 A2.5 1,01 46,8
6 Al.5 1,64 18,1 15 A2.6 1,12 41,1
7 Al.6 1,39 30,4 16 A2.7 0,83 56,3
8 Al.7 1,69 15,5 17 A2.8 0,93 51,1

Sy thay ddi cua kha nang @re ché theo ndng do ciing di duoc ching t6i khao
sat voi azometin A 1.4 va dugc trinh bay trong hinh 1.
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[azo]x']O4 M

Hinh 1. Sy phu thudc cua hi¢u suét trc ché an mon thép CT-3 vao néng do Al4

Khi ting nong do azometin kha ning @rc ché ciing ting theo. Tuy nhién, trong
viing ndng do azometin khao sat (tir 4,5 x 10™*M dén 7,6 x 10*M) hiéu suit tc ché
an mon tang cham va van & muc thap (43,4%).

3.1.2. Uc ché in mon nhém trong HCI 2M

Tinh chat (¢ ché an mon nhém (D16) cia azometin diy A2 & nong do
1,0.10*M duoc ching ti khao sat trong dung dich axit HCl 1M va két qua duoc
trinh bay trong bang 2.

Bang 2. Téc d6 dn mon va hiéu suat e ché an mon nhom

trong HCI 2M cua cac azometin ddy anilin A1 va A2 & ndng d6 10 M

3 3
STT | Mau (;c"li‘z’.h) Z (%) | STT | Miu (;c";lgh) Z (%)
1 | HCI2M 54,19 0,0 6 | A25 5,37 90,1
2 A2.1 6,43 88,2 7 | A26 6,19 89,4
3 A22 6,78 87,1 8 | A27 8,99 83,1
4 A23 4,25 92,4 9 | A28 5,51 90,3
5 A2.4 5,33 90,1

Céc azometin day anilin thé diy A2 trong cac diéu kién di khao sat to ra co
kha ning trc ché an mon nhom khé cao, cao hon nhiéu so véi kha ning bao vé thép
CT-3 ciia chinh chung ngay ca khi nong d6 HCI cao hon (2M so v&i 1M) va dat dén
khoang 90% ddi vai ca 8 chat da khao sat ciia diy A2. V&i A2.3 khi ting ndng do tir
10™*M dén 10°M thi hiéu suét trc ché ciing khong thay dbi nhiéu va duong nhu dat
dén giGi han ¢ khoang 94% (bang 3).
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Bang 3. Kha ning tic ché an mon nhom D16 trong HCI 2M
cua azometin A2.3 phu thudc vao néng do

STT | Néng ddp (M) | Px10°(g/cm>h) Z (%)
1 1,0.10™ 4,25 92,4
2 1,3.10" 3,51 935
3 2,5.10* 3,42 93,7
4 5,0.10* 3,37 93,8
5 107 3,13 94,2

3.2. Kha ning tic ché in mon ciia cAc azometin diy etylendiamin (diy B-So' d6 2)
Ar—CH=N—CH,—CH,—N=CH—Ar

So dd 2. Cac azometin diy etylendiamin

trong d6 Ar: p-nitrophenyl (Bl), m-nitrophenyl (B2), phenyl (B3, p-
metoxyphenyl (B4), 3,4-dioxymetylenphenyl (BS), p-dimetylaminophenyl (B6), o-
hydroxyphenyl (B7) va indolyl-3 (B8).

Két qua khao sat hi¢u suét trc ché dn mon cua cac azometin tir B1 dén B8 duoc
trinh bay trong bang 4. Trong cac azometin dd khao sat B1 va B6 t6 ra la cac chat tic
ché dn mon t5t nhat cho nhom véi hidu suat e ché tuong tmg 1a 98,4% va 99,8%.
Trong hai chat nay B1 t6 ra ¢6 wu thé hon khi hiéu suat trc ché ciia hop chat nay ddi
v6i thép dat ti 78,8% trong khi v6i B6 chi 1a 72,5%. Hop chat B8 tic ché an mon
thép v6i hiéu sudt rt cao nhung lai trc ché an mon nhém thip véi hiéu sut thip.

Bang 4. Hiéu suit e ché an mon thép CT-3 va nhém D16
trong dung dich HCI 2M cua cc azometin ddy B véi ndng do 10™*M

_ Thép CT-3 Nhom D16
A 3 3
UL e | OO | e | 209

1 0 2,40 0,0 4,818 0,0
2 B1 0,51 78,8 0,078 98,4
3 B2 0,67 72,0 0,882 81,7
4 B3 1,06 55,9 1,326 72,4
5 B4 0,81 66,1 0,438 90,9
6 B5 0,38 84,1 1,644 65,8
7 B6 0,66 72,5 0,012 99,8
8 B7 1,04 56,6 2,022 56,0
9 B8 0,13 94,8 2,64 45,3
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Su phu thudc cua hi¢u suét uc ché vao n6ng d0 cua azometin B1 da duogc khao
sat k¥ hon va trinh bay trong hinh 2.

—m— Thép CT3|
—0—Nh6ém D16
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Hinh 2. Sy phy thudc cua hi¢u suat uc ché an mon nhom

vao ndng d6 azometin B1 trong dung dich HCI 2M

O ndng d6 2,0x10*M thi Bl dat dén hiéu suit @rc ché toi han dbi v6i nhom
trong khi hiéu suét tre ché an mon thép CT-3 dat dén 95,6%. Gia tri néng do nay la
tuong d6i thich hop khi st dung B1 1am phu gia ¢ ché an mon. Bl [bis(4-
nitrobenzyliden) dietylamin] 1a mot hop chat c6 thé dugc didu ché tuong dbi thuan
loi v&i hiéu suét cao, do vay dam bao tinh thuc té cua viéc sir dung lam phu gia tc
ché an mon.

3.3. Kha ning trc ché in mon ciia cic azometin diy xiclohexylamin (diy
C-So db 3)

Két qua khao sat kha ning trc ché an mon kim loai trén thép CT-3 va nhém
D16 trong dung dich axit HCI 2M dugc trinh bay trong bang 5.

So @0 3. Cac azometin diy xiclohexylamin
trong do: Ar la p-nitrophenyl (Cl), m-nitrophenyl (C2), phenyl (C3), p-
methoxyphenyl (C4), 3,4-dioxymetylenephenyl (C5), p-dimetylaminophenyl (C6),
o-hydroxyphenyl (C7) va indolyl-3 (C8).
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Bang 5. Hiéu suit e ché an mon thép CT-3 va nhém D16
trong dung dich HCl 2M ctia c4c azometin diy C ndng d6 10 M

) , Thép CT-3 Nhoém D16

STT Mau Nhom the (;c. 111?23.,11) Z (%) (;c}ll?:,h) Z (%)
1 0 HCI 2M 3,02 0,0 79,66 0,0
2 Cl p-NO, 1,06 64,8 1,64 97,9
3 C2 m-NO, 1,36 54,8 1,45 98,2
4 C3 H 1,87 38,1 18,08 77,3
5 C4 p-OCH; 1,52 49,6 1,67 97,9
6 C5 | 3,4-0,CH, 1,55 487 | 28,15 64,7
7 C6 | p-N(CHs), 1,18 61,0 | 23,34 70,7
8 C7 0-OH 1,93 340 | 24,38 69,4
9 cg | Indolyl-3- 0,51 83,2 | 31,36 60,6

andehit

Tat ca cic azometin da khao sat déu thé hién kha niang wc ché dn mon thép
CT-3 va nhém D16 & cic muc d6 khac nhau. Trong khi azometin ¢6 hop phan
andehit 13 indol-3-andehit (C8) c6 hiéu suét trc ché an mon cao nhat trén thép CT-3
voi1 Z=83,2%, thi cac azometin khéc lai c6 kha néng tic ché dn mon cao trén nhom,
vi du nhu azometin c6 hop phan andehit 1a m-nitrobenzandehit (C2), p-
nitrobenzandehit (C1) va p-anisandehit (C4) c6 hiéu suat trc ché an mon nhom tuwong
ung 1a 98,2; 97,9 va 97,9%.

3.4. Kha niing trc ché in mon ciia cic azometin diy 4,4'-benzidin (diy H-
So db 4)

Cac azometin ddy 4,4'-benzidin dugc ching t6i khao sat kha ning tc ché an
mon thép CT-3 va nhom trong dung dich axit HCI 2M. Két qua duoc trinh bay trong

Ar—CH:N4</_\>—</_\>7N:CH—Ar

So dd 4. Cac azometin diy benzidin

bang 6.

tI'Ol’lg dé, Ar lé. p-N02C6H4 (Hl), m—N02C6H4 (H2), C6H5 (H3), p—CH3OC6H4
(H4), p-(CH3),NC¢H, (H5), 3,4-0,CH,CgH; (H6), 0-OHCH, (H7) va indolyl-3 (HS).
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Bang 6. Hiéu suit trc ché an mon thép CT-3 va nhom ciia mot sb azometin
diy benzidin ¢ ndng d6 1,0.10° M trong dung dich HCI1 2M

Thép CT-3 Nhom D16
3 3

T Maw (g/l:;lg.h) Z(%) (g/l;rll(z).h.) Z(%)
1 0 271 0.0 79.99 0.0
> | ml 0.34 87.6 1571 80,4
3 H2 0.33 87.8 30,80 615
4 | m 0,55 79.8 9,68 87,9
5 | n4 0,36 86,6 1727 78.4
6 | H> 0,52 80,9 12,69 84.2
7 | He 0,31 88,5 8,87 88,9
8 | H7 0.73 732 19,32 75,9
9 | s 0.14 94.7 10,82 86,5

Do cic azometin ddy benzidin tan kha han ché trong dung dich axit HCl 2M
nén chiing t6i khao sat tinh chit wrc ché & ndng do 10°M. Tuy & ndng d6 thap nhung
chiing ciing da thé hién hiéu sut &rc ché an mon thép va nhom kha cao toi 94,7% va
86,5% tuwong mg. Tuy nhién do tinh tan han ché cua day chit nay da han ché nhiéu
kha nang trng dung cua chung.

IV. KET LUAN

Tir két qua khao sat hiéu suit e ché dn mon cua 4 diy azometin tir anilin,
etylendiamin, cyclohexylamin va 4,4'-benzidin nhan thay:

- Céc azometin nhin chung déu thé hién kha ning trc ché dn mon dbi véi thép
cacbon thap va nhom trong ving ndng d6 10 dén 10°M trong dung dich HC1 2M
(hoac IM). Hi¢u suét (rc ché tuy thudc vao ban chét ctia azometin, vao kim loai dugc
{rc ché va c6 xu huéng ting theo ndng do chat trc ché.

- Cac hop chét azometin ¢ ban phan andehit 1a nhém 3-indolyl (BS, C8 va
HS) thé hién hi¢u suat chat uc ché &n mon thép cao nhung rc ché an mon nhom lai
tuong dbi thap.

- Céc hop chét azometin ¢ ban phan andehit 1a nhém p-nitrophenyl (B1, C1 va H1)
the hi¢n kha nang rc ché a&n mon tuong doi cao va dong déu doi voi ca thép va nhom.

Qua khao sat nhan thiy hop chat bis-(4-nitrobenzyliden)dietylamin (B1) c6
kha ning thyc té nhat ding 1am chét e ché an mon cho thép cacbon thap va nhém
trong moi trudng axit. Hop chat nay ciing tuong dbi dé diéu ché tir cac nguyén lidu
ban dau khong dit tién va c6 san.
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SUMMARY

CORROSION INHIBITION EFFICIENCIES OF SCHIFF’S BASES
ON MILD STEEL AND ALUMINIUM

The corrosion inhibition efficiencies of 39 Schiff’s bases of series from
aniline, ethylendiamine, cyclohexylamine and 4,4-benzidine in the 1M and 2M HCl
solutions on the steel (CT-3) and aluminium (D16) have been studied. It seems that
the azomethine compounds with aldehyde moieties of 3-indolyl group (B8, C8 and
H8) strongly inhibited the corrosion on aluminium but the corrosion inhibition
effects on steel are relatively low. The azomethine compounds with aldehyde
moieties of p-nitrophenyl group (B1, C1 and H1) inhibited highly the corrosion of
both steel and aluminium in HCI solution. The bis-(4-nitrobenzylidene)
diethylamine (B1) compound can be used as a good corrosion inhibitor for low
carbon steel and aluminium in HCI acid solution.

Keywords: Schiff’s bases, azomethines, corrosion inhibitors
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