Nghién ctru khoa hoc c6ng nghé

SU ’C CHE AN MON THEP CT3 TRONG MOI TRUONG AXIT
HCI 2M CUA 2-[4-HYDROXY-3-METHOXYBENZYLIDEN]-N-
PHENYLHYDRAZIN CACBOTHIOAMIT
NGUYEN TRONG DAN

L. MO PAU

Céc chat tc ché dn mon duge sir dung rong rai trong cong nghiép lam phuy gia
cho dau bao quan, dau bdi tron, son va duoc bd sung vao dung dich tay gi axit. ..
Hau hét cac chit e ché an mon dugce sir dung trong cong nghiép 1a cac chét hitu co
¢6 chira nhiéu lién két T va cac nguyén t6 c6 kha nang cho electron nhu N, O, S ¢6
thé tao lién két véi bé mat kim loai. Anh hudng ciia cac hop chat hiru co dbi véi dn
mon thép trong méi trudng axit d duge nhiéu nha khoa hoc nghién ctru [1-4]. Tinh
chat trc ché cua cac hop chit nay duoc cho 1a lién quan dén cau triic phan tir cua
chiing [2]. Trong bai bao nay chung t6i tién hanh nghién ctru tong hop va danh gia
kha nang trc ché dn mon thép CT3 trong mdi trudng axit HCl 2M ciia 2-[4-hydroxy-
3-methoxybenzyliden]-n-phenylhydrazincarbothioamid (HMBP) bang cac phuong
phap khdi luong, duong cong phan cuc va tong tro dién hoa.

II. THU'C NGHIEM
2.1. Tong hop chit rc ché HMBP

HMBP dugc téng hop biang phan ung ngung tu cua N-phenylhydrazin
carbothioamid va 4-hydroxy-3-methoxybenzaldehyd theo phuong trinh sau:

plperldm
NH-C~NH-NH, + OHC QNH C—NH— N=CH4Q70H+HZO

OCHj OCHj
Cho vao binh céu day tron dung tich 100ml ¢ ldp sinh han hdi luu 0,01 mol
(1,67g) N-phenylhydrazincacbothioamid va 0,01 mol (1,52 g) 4-hydroxy-3-methoxy
benzaldehyd, 20 ml etanol tuyét dbi va vai giot piperidin. Pun hdi luu cach thuy hén
hop trong hai gio. Rot hdn hop phan tmg ra cde 50 ml, lam lanh, san pham tach ra dudi
dang chét rin. Loc va két tinh lai san phim bang hdn hop etanol:benzen (1:1 vé thé
tich), 1am kho & 60 °C trong 3 gioy, hiéu sudt 89%, nhiét do nong chay 181-181,6 °C.

Phd IR, em™: 3319 (NH), 3455 (OH), 3145 (CH=) vong thom, 2988 (CH bio hoa),
1597 (C=N), 1586, 1553, 1510 (C=C), 1199 (C=S), 1284 (C-O-C), 929 (bién dang OH).

Phd MS, m/e: 301 (M), 151([C¢Hs-NH-CS-NH]"), 136([C¢Hs-NH-CS]"), 165
([((HO)(CH;0)C¢H-CH=N-NH]"), 77([C¢Hs]").
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2.2. Nghién ctru tinh vrc ché in mon thép CT3 ciia HMBP trong dung dich HCI2M

- Dung dich HCI 2M duoc pha tir dung dich HCI 37% ctia Merck. Nong do
chét uc ché HMBP dugc su dung dé nghién ctru la: 6,25.10"6 M; 12,5.10'6 M; 25. 10°¢
M; 50.10° M; 100.10° M. Nhiét do thuc nghiém 1a 30°C.

- Hiéu suat @c ché dn mon dugc xac dinh bang phuong phap ton hao khéi
lugng. Cac mau dung dé xac dinh do ton hao khdi lugng dugc lam béng thép CT3 co
thanh phan C (0,155%), Mn (0,42%), S (0,037%), P (0,042%) va Si (c6 dang vét).
Mau c6 kich thuée 2,0 x 5,0 x 0,1 cm, duge danh bong 1an luot bang gidy rap s6 400
va 800. Can mau véi d6 chinh xac 0,0001g va ngam trong 24 gid trong cac dung
dich HCI 2M c¢6 va khong c6 HMBP. Hi¢u qua bao v¢ thép cuia HMBP trong HCI
2M duoc tinh theo cong thirc sau:

Am, —Am,

my

Z = x 100%

Trong d6: Z 13 hiéu suat e ché (%)
Am, (mg.cm™.h™): tbc d6 an d6 dn mon mau khi c6 HMBP
Amy (mg.cm™h™): téc do dn d6 in mon mau trong HC1 2M khong c6 HMBP

- Po duong cong phan cuc: Dién cuc hinh try tron ding dé do duong cong
phan cuc va téng tréd dién hoa c6 dién tich 1 cm?, duogc danh bong bé mait lan luot
bang gidy rap s6 400, 800 va 1200 va rira bang nudc cat rdi axeton va dé kho trong
desicator. Thiét bi do dudng cong phan cuc potentiostat PGS - HHS véi 3 dién cuc
gém: dién cuc lam viéc béng thép CT3, dién cuc dbi platin va dién cuc so sanh bac
clorua. Hiéu suét bao vé duoc xéac dinh boi biéu thirc sau:

i, —i

1

o

Z= x 100%

Trong d6: Z% la hiéu suét trc ché
1, 1a dong an mon trong moi truong axit HCl 2M khong c6 HMBP
i1a dong an mon trong moi truong axit khi c6 HMBP

- Po tong tré dién hoa duge thyuc hién trén may AUTOLAB30 c6 ghép ndi
may tinh. Hiéu suit bao vé xac dinh bai biéu thirc sau:
c_ pk
R,

Trong d6: Z% la hiéu suat tc ché

R 14 dién tr¢ phan cyc dién cyc thép trong dung dich khong ¢ chét tc ché

Rﬁ 1a dién tré phan cuc dién cyuc thép trong dung dich c6 chira chit trc ché
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III. KET QUA VA THAO LUAN

3.1. Két qua tong hgp HMBP

Phan tng tong hop HMBP dién ra thuan lgi trong méi truong etanol voi xuc
tac bazo yéu 1 piperidin. San pham phan Gng 1a chét ran, dugc két tinh lai trong
etanol:benzen (1:1 vé thé tich), c6 nhiét do nong chay 181-181,6 °C. Hiéu sudt phéan
ung kha cao, t&i 89%. Phé IR cua san phém co cuc dai hép thu & 3319 cm™ dic
trung ctia nhom NH, & 3455 cm™ nhom OH va 1199 ctiia nhém C = S. Phdé MS ¢c6
xudt hién ion phan tir v6i s6 khéi m/e = 301,

3.2. Panh gi4 hi¢u qua trc ché in mon ciia HMBP

3.2.1. Hiéu sudt ikc ché ian mon thép CT3 ciia HMBP trong HCI 2M

Két qua xac dinh tdc d6 an mon thép CT3 trong dung dich HCI1 2M va hiéu
sudt trc ché tuong tmg & cac ndng do khac nhau duoc trinh bay trong bang 1.

Bang 1. Tdc d dn mon thép CT3 va hiéu suat tc ché
cia HMBP trong dung dich HCI 2M & cac ndng do khac nhau

STT | [HMBP]x10°M | Am (mg.cm™>h™) | Zm(%)
1 0 4,6 0,0
2 6,25 2,9 36,9
3 12,5 1,9 58,7
4 25 1,2 73,9
5 50 0,7 84,8
6 100 0,4 91,3

Tir bang 1 nhan thiy hiéu qua bao vé thép CT3 trong mdi truong HCI 2M ting
theo ndng d6 HMBP, & ving ndng d6 nhé (< 25.10°M) hiéu qua bao vé ting nhanh
va tang cham hon & ving ndng do 16n hon 50.10°M. HMBP dudng nhu di hip phu
1én bé mat thép theo co ché hip phu dang nhiét Langmua - muc d6 che phu tang khi
ndéng d6 HMBP ting va do do6 hiéu suit bao vé ting.

3.2.2. Thir nghiém dan mon bting phuwong phap do dwong cong phan cuc

Céc dudng cong phan cuc véi cac dung dich HCI 2M ¢6 ndéng do HMBP khac
nhau duoc gidi thiéu trong hinh 1. Hiéu suit trc ché trinh bay trong bang 2.
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Ky hiéu duong, [HMBP]
1: 0 M (mau trang)
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Hinh 1. Buong cong phan cuc thép CT3 trong dung dich
HCI 2M ¢ cac nong do HMBP khac nhau
Bang 2. Hi¢u qua bao v¢ thép CT3 trong dung dich HCI 2M

& cac ndng ¢ HMBP khac nhau

STT | [HMBP|x10°M | i, (nA/cm?) EmV) | Zi(%)
1 0 668,21 -355 0,0
2 6,25 439,68 -360 34,2
3 12,5 271,96 -370 59,3
4 25 189,10 -395 71,7
5 50 116,93 417 82,5
6 100 72,17 432 89,2

Tir duong cong phéan cuc va bang sé liéu ta nhan thiy HMBP 1am dich chuyén
thé an mon vé phia am va khi néng d6 tang thi mirc d6 dich chuyén ciing ting dong
thoi dong an mon (téc dd an mon) gidm manh, vung thy dong héa dugc mo rong.
Quy luét tc ché ciing twong ty nhu két qua nhan duoc bang phuong phap mat khoi
luong. Puong cong phan cuc cho thdy HMBP 1a chét trc ché hdn hop (tic ché ca
anot va catot) voi thép CT-3 trong moi trudong axit HCI 2M.

3.2.3. Thir nghiém an mon bang phwong phdp do tong tré dién héa

Phd dd tong trg dién hoa dién cuc thép trong dung dich axit HCl 2M & cac
néng doé HMBP khac nhau dugc gidi thi€u trong hinh 2, hi¢u suét bao vé trinh bay
trong bang 3.
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Hinh 2. Phé tong tr dién hoa cta dién cuc thép CT3
trong dung dich HC1 2M ¢ cac nong d6 HMBP khac nhau

Nhin trén hinh 2 ¢6 thé nhén thiy cac dudng cong téng trd co dang don gian,
khong kém ban cung khuéch tan. Chiing 1a nhimng ban cung tron véi ban kinh ting
theo ndng d6 HMBP. Cac gia trj dién tré thuc Rp tang khi ndng do ting.

Bang 3. Hi¢u qua bao vé thép CT3 trong dung dich HCI 2M
¢ cac nong d6 HMBP khac nhau

STT | [HMBP]x10°M | Rp(Ohm.cm?) | Zg(%)
1 0 14,1 0,0
2 6,25 23,2 39,2
3 12,5 29,1 51,5
4 25 39,0 63,8
5 50 53,5 73,6
6 100 83,3 83,1

Biéu dién sy phu thudc hiéu suét Gc ché vao ndng do theo ca 3 phuwong phap di
xac dinh & trén (hinh 3) cho thdy chung c6 hinh dang twong tu nhau. Nong do
HMBP c6 anh hudng tryc tiép va twong ty nhau dén dong in mon (trong phép do
dudng cong phan cuc) va dién trd phan cuc (trong phép do tong trd) va dén hidu suét
{rc ché. Mbi quan hé nay cang 1am ré hon nhan dinh HMBP 1a chat ¢rc ché an mon

tac dung chii yéu thong qua co ché hip phu, tao barier che chin bé mat kim loai.
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Hinh 3. Méi quan hé gitta hiéu sut trc ché dn mon thép CT3 xac dinh bang cac
phuong phép khac nhau v6i ndng d6 HMBP trong HC1 2M
IV. KET LUAN
HMBP di duoc téng hop va khing dinh cau trac. HMBP ¢ hiéu suit tc ché in
mon kha cao & ndng do thip (tdi 91% & ndng do 10* M) trong méi trudng dn mon manh
(HC1 2M). HMBP 14 chét tic ché dn mon hén hop ddi véi thép CT3 trong dung dich HCI
2M. Tinh chét bao vé cia HMBP duoc ghi nhan phit hop véi co ché te ché hip phu.
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SUMMARY

INHIBITION OF MILD STEEL CORROSION IN HCI 2M SOLUTION BY 2-[4-
HYDROXY-3-METHOXYBENZYLIDENE]-N-PHENYLHYDRAZINE
CARBOTHIOAMIDE (HMBP) COMPOUND

This paper introduces results of synthesis of a new corrosion inhibitor named 2-
[4-hydroxy-3-methoxybenzyliden]-n-phenylhydrazincarbothioamide (HMBP). Its
corrosion inhibition efficiency for mild steel CT3 in solution HCI 2M were
determined by weight loss method, potentiodynamic polarization and electrochemical
impedance spectroscopy. All three methods proved that the corrosion inhibitor is
high effective to protect mild steel in 2M hydrochloride solution.

Keywords: 2-[4-hydroxy-3-methoxybenzylidene]-N-phenylhydrazine carbothioamide,
HMBP, corrosion inhibitors
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