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SUMMARY

STUDY ON THE CORROSION INHIBITION OF CCT34 STEEL
BY THIOSEMICARBAZONE

The benzaldehyde thiosemicarbazone (Hthbz) and acetophenone thiosemicarbazone (Hthacp) were

synthesised from the reaction of benzaldehyde or acetophenone and thiosemicarbazide. Structure and
spectroscopic of thiosemicarbazones has been studied. The result of methods: IR, 'H -NMR, **C -NMR
show that thiosemicarbazones has been formed and in the thionic state. The influence of them on the

corrosion inhibition of CCT34 steel in acid media has been studied. The results of corrosion evaluation

via weigh loss method, potentiodynamic polarization and test method for accelerating in a climate

cabinet show that: inhibition efficiency based on current density value reachs over 90% with 3,0.10% M

Hthbz or Hthacp in medium.

Keywords: benzaldehyde thiosemicarbazone, acetophenone thiosemicarbazone, steel, corrosion.

1. MO PAU

Céc nudc cong nghiép phat trién, chi phi cho
cong tac chdng gi sét va an mon sit thép chiém
binh quan khoang 4% GDP hang nam. Hang
nim, hang chyc triéu tan sit, thép bi han gi, bi
an mon va gan mot nira san luong kém trén thé
gidi duge dung vao viée bao vé sat thép khoi
an mon. Viéc tim ra nhiing bién phap chdng
han gi sat thép xdy dung rat can thiét [1, 2]. O
Viét Nam, thuong danh chi phi cho cac phuong
phép son chdng gi thong thuong nén khong it
cac cong trinh sau vai ndm st dung da phai nang
cAp bao dudng. Boi vay, nghién ciru vé& dn mon
va chéng an mon kim loai luén 1a mét trong
cac van dé thoi su cua cong nghé¢ hoa hoc [8,
9]. Mot sb nghién ciru vé kha ning trc ché an
mon thép trong moi trudng axit da cho thay
hiéu qua cua céc thiosemicacbazon nghién ctru
[3, 4, 6]. Tiép theo cac cong trinh nghién ctiru
d6 [5, 7, 10], nhom tac gia tién hanh nghién
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ctru kha ning we ché an mon thép CCT34 cua

thiosemicacbazon benzandehit and
thiosemicacbazon axetophenon.

2. THUC NGHIEM

2.1. Héa chit, vt lidu

Céc hoa chét dugc sir dung trong tong hop déu
chit tinh  khiét

thiosemicacbazit, axetophenon va benzandehit

la  cac hoa gom:
cua Puc, etanol va ZnCl,.6H,O cua Trung
Qudc. Vit liéu: thép xay dung CCT34.

2.2. Ky thujt thuc nghiém

Pho IR duoc ghi trén may quang phd FTIR
Affinity - 1S trong ving 4000 - 400 cm™ va
phé cong huong tir 'H, *C - NMR dugc ghi
trén may Brucker - 500 MHz ¢ 300 K tai Vién
Hoéa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Kha niang trc ché dn mon ddi
voi thép CCT34 duoc khao sat trong moi
truong axit H;PO4 3 M & 25°C bang phuong
phap do duong cong phén cuc trong khoang



dién thé 0,3 dén - 0,7 V trén méay phan tich cuc
phé da niang CPA - HHS tai Khoa Hoda hoc,
Truong Pai hoc Su pham Ky thuat Hung Yén.
Phuong phép thir gia toc trong ta khi hau dwoc
thyc hi¢én trong t0 khi hau Heraeus Votschu
HC - 0020 ctia Cong hoa Lién bang Dtic, Vién
Hoa hoc vat liéu, Vién Khoa hoc - cong nghé
Quan sy.

2.3. Téng hop Hthbz va Hthacp

Hthbz va Hthacp dugc tong hop thong qua
phan ung ngung tu giira thiosemicacbazit véi
benzandehit va axetophenon trong méi truong
axit voity I¢ mol 1 : 1.

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru ciu tric ciia Hthbz
va Hthacp

Céu trac ctia Hthbz va Hthacp duoc nghién
ctru bang phuong phap phé IR va phuong phap
phdé 'H, 3C - NMR. Phé 'H, BC-NMR cua
Hthacp dugc dua ra trén Hinh 1. Mot sb dai
dao dong hoa tri va cac tin hi€u cong hudng
ctia hidro va cacbon trén phd 'H, BC-NMR
dugc duara ¢ Bang 1.

—

Hinh 1: Phé 'H, 3C-NMR ciia Hthacp

Bdng 1: Qui két mét s6 dai hdp thu ddc trung trong phé IR va cdc tin hiéu cong hieong trong
phé 'H, 3C - NMR ciia Hthbz va Hthacp

Dai hép thu, o Vi tri, ppm
.y » Vi tri, ppm ('H - NMR) - "
Qui két em! (IR) Quikét | (3C-NMR)
Hthbz | Hthacp Hthbz Hthacp Hthbz | Hthacp
NOH 3549, | 400 11,41 (s, 1) 10,22 (s, 1) | C=S(C%) | 177,98 | 178,96
N@H 39200 S5 | sasroren) | SO con | 14221 | 14798
3252 S LT 7,92 (m, 3) ’ ’
HC=N 1541 | 1588 8,05 (s, 1) - cr 134,14 | 137,66
CNN 1468 | 1450 - - - - -
NN 1056 | 1100 - - - - -
C=S 813 764 - - - - -
H20'(HC2'®) - - 7,79;7,79(d,2) | 7,92(m,3) | C2¢ [128,59 | 12927
H3S (HCP™) - - 7,40 (chap, 3) 738 (t, 3) C¥S 127,24 | 128,29
H¥(HCY) - - 7,40 (chap, 3) 7,38 (1, 3) c* 129,76 | 126,61
H (CHs) - - - 2,30 (s, 3) CH; - 14,02

Trén phd IR cia Hthbz va Hthacp déu xut
hién dai hap thu ¢ ving 3200 + 3400 cm™', dic
trung cho dao dong hoa tri cia nhém NH. Trén

phé 'H-NMR cua Hthbz va Hthacp proton
nhom N2H cong huong lan luot ¢ 11,41 va
10,22 ppm, N®H & 8,18; 7,97 va 8,27; 7,92




ppm. Dai hip thy dic trung cho dao dong hoa
tri cta lién két C = S ¢ 813 va 764 cm’!, C
nhém nay cong huong lan lugt & 177,98 va
178,96 ppm trén phd *C-NMR 1a bang chimng
cho thiy cac thiosemicacbazon nay déu ton tai

—N NH,
/ N\ /
H HN——-C
\S

Thiosemicacbazon benzandehit (Hthbz)

3.2. Két qua nghién ciru kha niing e ché dn
mon kim loai trén thép CCT34

3.2.1. Két qua nghién ciru bang phwong phdp
mit khéi lwong

Khbi lwong cia mdi miu thép trude va sau khi
ngém lan luot 1a m,, m; (gam), thoi gian ngam
trong dung dich 1a 5 gio. Két qua nghién ctru anh

& trang thai thion trong diéu kién ghi phd. Nhur
vdy, ¢6 thé thdy cac hop chit tong hop duoc
déu tinh khiét va cong thirc céu tao ding véi
cong thire duy kién.

/ —N NH,
H;C I>N—C/
\S

Thiosemicacbazon axetophenon (Hthacp)

huéng cua nong do téi kha bao vé thép CCT34
duoc trinh bay ¢ Bang 2. Két qua & Bang 2 cho
thay, khi ndng do chét wc ting, tbc do dn mon
kim loai giam va hiéu qua tc ché ting. Hiéu qua
{rc ché c6 thé dat i trén 90% va thay doi khong
dang ké khi nong do Hthbz dat tir 2,6.10* dén
3,5.10* M.

Bang 2: Két qud nghién ciru anh hwong ciia nong dg ti kha nang bdo vé thép ciia Hthbz va Hthacp

theo phirong phép khoi heong

Nong do K,h01 lu’o’n§ Khéi lwong sau Téc dd in mon Hiéu qua bao
Hthbz hay trude khi ngam khi ngam (mi) (mm/nim) vé (Z%)
STT Hthacp (mo)
™) Hthbz | Hthacp | Hthbz | Hthacp Hthbz Hthacp | Hthbz | Hthacp
1 0 15,533 | 15,834 | 15,492 | 15,791 4,5753 4,7985 : -
2 1,0.10* 15,982 | 15,882 | 15,952 | 15,851 3,3478 3,4594 | 26,83 | 27,91
3 1,2.10* 15,908 | 15,709 | 15,884 | 15,683 2,6782 3,3478 | 41,46 | 39,53
4 1,4.10* 15,437 | 15,837 | 15,418 | 15,819 2,1203 2,0087 | 53,66 | 58,14
5 1,7.10* 15,675 | 15,975 | 15,658 | 15,959 1,8971 1,7855 | 58,54 | 62,79
6 2,0.10* 15,716 | 15,916 | 15,701 | 15,902 1,6739 1,5623 | 63,41 | 67,44
7 2,3.10* 15,748 | 15,846 | 15,737 | 15,836 1,2275 1,1159 | 73,17 | 76,74
8 2,6.10* 15,842 | 15,849 | 15,837 | 15,844 0,5580 0,5580 | 87,80 | 88,37
9 3,0.10* 15,88 | 15,965 | 15,876 | 15,961 0,4464 0,4464 | 90,24 | 90,70
10 3,5.10% 15,852 | 15,856 | 15,849 | 15,853 0,3348 0,3348 | 92,68 | 93,02

Nhu véy, tir két qua nghién ctru bang phuong
phap mét khdi lugng co thé lua chon n6ng do
3,0.10* M dé tién hanh nghién ciru anh hudng
cua thoi gian dén kha ning (e ché an mon kim
loai bang phuong phap do duong cong phéan cuc.
3.2.2. Két qud nghién citu bang phuong phdp do
duwong cong phdn cuc
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Két qua nghién ciru kha ning bao vé thép cua
Hthbz va Hthacp theo thoi gian v6i nong do
ctia miu thir 1a 3,0.10* M. Pudng cong phan
cuc duge dua ra & Hinh 2. Cac két qua thu
duogc dugc chi ra trong Bang 3.
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Hinh 2. Buong cong phdn cuc dang log cua thép CCT34 ngam trong mai treong etanol chira HsPOy 3 M
Véi chat irc ché Hthbz (trdi) va Hthacp (phdi) (0 phiit - 0, 5 phiit - 1, 10 phiit - 2, 20 phiit - 3, 30 phiit - 4,
50 phut - 5, 70 phut - 6, 100 phut - 7)

Bang 3. Két qua khdo sdt anh hieong ciia thoi gian dén kha néng ire ché dn thép CCT34 ciia Hthbz va Hthacp

STT Thoi ’gian I (mA/cm?) Vim (mm/nim) Higu (Z]lzf;gﬁo vé
(phut) Hthbz | Hthacp | Hthbz | Hthacp Hthbz Hthacp

0 0 0,4235 | 04601 | 4,5476 | 4,3479 ] -

1 5 02815 | 02936 | 3,0192 | 3,0165 33,52 36,19
2 10 02473 | 02473 | 24730 | 2,5432 41,68 46,25
3 20 0,1853 | 0,1771 | 1,8219 | 18212 56,24 61,51
4 30 0,1306 | 0,1302 | 13378 1,3388 69,16 71,70
5 50 0,1083 | 0,0853 | 1,1135 1,1140 74,41 81,46
6 70 0,0413 | 0,0563 | 04956 | 04615 90,25 87,76
7 100 0,0396 | 0,0416 | 04464 | 03698 90,65 90,95

DPuong cong phan cuc dang log ciia mau thép
CCT34 trong dung dich etanol chira H;POs 3 M
¢6 mit chét wre ché Hthbz hodc Hthacp 3,0.10%
M déu giam mat do dong anot va catot so véi
dudng trong dung dich khong chtra chét trc ché.
Dang dudng do khi thoi gian cang tang thi cang
thap di va déu thip hon so véi dang duong do &
thoi gian 0 phit va & thoi gian ngdm mau la 70
phit va 100 phat gin nhu tring nhau. Két qua
cho thy, khi vira nhiing tdm thép vao dung dich
chit trc ché (ndng do chat trc ché 1a 0 M) thi toc
d6 an mon 1 4,5476 va 4,3479 mm/nam lan luot
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dbi v6i Hthbz, Hthacp. Khi thoi gian ngam ting
dan thi tdc d6 an mon lai giam dan va hiéu qua
bao vé lai ting dan. Dén thoi gian 70 phut thi
hiu qué bao vé c6 thé dat t6i 90% va khi ngdm
thém dén 100 phut thi hi¢u qua bao vé€ ting cham
dat 91,06% voi Hthbz va 90,95% véi Hthacp.
Nhu vay, thoi gian ngdm mau dugc Iya chon dé
tién hanh nghién ctru tiép theo 1a 100 phut.

Két qua nghién ctru kha ning bao vé thép cua
Hthbz va Hthacp & cic ndng do khac nhau véi
thoi gian ngdm mau 1a 100 phut, & 25°C duge
duara ¢ Hinh 5.
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Hinh 3. Buong cong phan cuc dang log cua thép CCT34 ngam trong moi truong etanol chira HsPOs 3 M
khong chita va chita Hthbz (trdi) va Hthacp (phdi) (1,0.10*M -1, 1,2.10°M-2, 1,4.10°M -3, 1,7.10*M -
4, 2010°M-5,23.10°M-6,2,6.10°M-7,3,0.10°M-8,3,5.10°M-9)
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Tir Hinh 3 c6 thé nhan thay ndng do chét trc
ché ting thi hidu qua bao vé thép CCT34 ciing

tang. Két qua tinh toan gia tri cuong do dong
va tde d6 an mon duogc dua ra ¢ Bang 4.

Bing 4: Két qud khdo sdt anh hieéng ciia nong do Hthbz va Hthacp dén kha nang ikc ché an mon thép CCT34

Nong dd Hiéu qua bio v¢
ong 4o Eim (V) I(mA/em?) | Vim (mm/nim) et qua bao ve
Hthacp
™) Hthbz | Hthacp | Hthbz | Hthacp | Hthbz | Hthacp | Hthbz | Hthacp
0 0 -0,2017 | -0,2156 | 0,4429 | 0,4422 | 4,5479 | 4,5479 - -
1 1,0.10* -0,0891 | -0,0845 | 0,3378 | 0,3376 | 3,4740 | 3,4740 | 23,73 23,65
2 1,2.10* -0,1796 | -0,1564 | 0,2636 | 0,2615 | 2,7192 | 2,7656 | 40,48 40,86
3 1,4.10* -0,1673 | -0,1462 | 0,2206 | 0,2201 | 2,2692 | 2,2678 | 50,18 50,22
4 1,7.10* -0,0975 | -0,0915 | 0,1775 | 0,1724 | 1,8212 | 1,7731 59,92 61,01
5 2,0.10* 0,0296 | 0,0215 | 0,1445 | 0,1449 | 1,4860 | 1,4860 | 67,38 67,23
6 2,3.10* 0,0812 | 0,0798 | 0,0863 | 0,1156 | 1,0879 | 1,0957 | 80,51 73,86
7 2,6.10* 0,1255 | 0,1156 | 0,0539 | 0,0548 | 0,5535 | 0,7014 | 87,83 87,61
8 3,0.10 0,1705 | 0,1802 | 0,0446 | 0,0420 | 0,4791 | 0,3901 89,93 90,50
9 3,5.10* 2,2103 | 2,3123 | 0,0392 | 0,0375 | 0,3836 | 0,2899 | 91,15 91,52

Két qua cho thay khi nong do ting, hiéu suat
rc ché tang, nghia 1a toc d6 an mon giam.
Nong d6 ting dén 3,0.10 M thi téc d6 dn mon
giam cham, khi ting ndng d6 1én 3,5.10* M thi
hiéu sudt bao vé ting nhung khong dang ké.
Do vay, nong do ctua Hthbz va Hthacp bing
3,0.10% M la t5i vu cho viée trc ché an mon
thép CCT34.

3.2.3. Két qua thir nghiém kha ning bdo vé
thép CCT34 ciia Hthbz va Hthacp bang
phiwong phdp thir gia toc trong tii khi hiu

Nong do chat e ché Hthbz, Hthacp lan luot 1a
0,0.10% 1,0.10% 1,2.10% 14.10% 1,7.10%
2,0.10% 2,3.10% 2,6.10% 3,0.10% 3,5.10¢* M
twong ng véi cac ky hiéu mau thép My d¢én Mo
va My dén M. Két qua cua phuong phap thir
gia toc trong ti khi hau dugc chi ra & Bang 5.

Bdng 5: Két qua thir nghiém kha ndng bdo vé thép ciia Hthbz va Hthacp trong ti khi hdu

x Kha nang bao quan (Chu ky - mirc d§ gi theo thang Re)
Ig:::’ 5 10 15 20
Hthbz Hthacp Hthbz Hthacp Hthbz Hthacp Hthbz Hthacp

M]o Reg Re&) R61o Rem - - - -
My Res Reo Reyg Reog Reio Reio - -
M12 Res Reg Reg Res Re&) Reg Rem Relo
Mis Rer Re7 Re; Reg Reg Rey Rey Reio
M14 R€7 Re7 Re7 R€7 Re7 Reg R€9 Reg
Mis Res Res Res Re7 Re; Reg Reg Reog
M 16 Res Re 5 R66 R€6 Re6 Re7 R€7 Reg
M17 R64 Re5 R64 Res Re5 R66 R66 Re7
M 18 Re3 Re4 Re4 Re4 Re4 Res Res R66
M]g R63 Re; R64 R64 Re4 R64 Res R66

Phuong phép thir gia tc trong i khi hau duoc tién
hanh & didu kién theo tiéu chudn TOCT 9054 - 75,
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moi truong va nhiét do thir nghiém 3% NaCl, 60 °C.
Két qua cho thiy cic mau chua ngam trong chat tc



ché Hthbz va Hthacp (ki hiéu Mo, Mao) khong co
kha ning chdng dn mon kim loai. Vi cac mau da
ngam trong dung dich Hthbz hay Hthacp & cac nong
d6 khac nhau to ra kha hiéu qua trong chdng an
mon. Khi s chu ky thir ting dan, kha ning bao vé
giam. Khi néng do chét trc ché ting, kha ning bao
vé tang Ién theo. Nong do cac chat trc ché dat 3,0.10°
4 M thi kha nang béo vé kim loai dat 92 dén97% &
chu ky thir 10 d6i v6i ca hai chat. Két qua nay cho
thiy kha nang bam dinh cta phirc chét tao thanh
trén bé mit thép 1a twong di tt, kha ning bao vé
cta ca hai chat twong duong nhau.

4. KET LUAN

Céc két qua qui gan va phan tich trén cho thiy
Hthbz va Hthacp da dugc tao thanh va déu la
céc chét tinh khiét. Cong thirc cdu tao ding véi
cong thirc dy kién va déu ton tai dang thion
trong didu kién ghi phd. Két qua qua trinh
nghién ciru kha nang trc ché dn mon ctia Hthbz
va Hthacp cho thdy, ca hai chit déu c6 kha
ning tc ché an mon ddi véi thép CCT34 twong
d6i cao. Két qua nghién ctru kha ning trc ché
in mon thép thong qua cac phuong phap mat
khdi lugng, phuong phap dién hoa va phuong
phap thir gia toc trong ti khi hau déu cho két
qué twong dwong nhau. Hiéu qua tic ché c6 thé
dat trén 90 %. Két qua nghién ctu bing
phuong phap dién hoa cho thay hiéu qua wc
ché t6i wu & ndng do chat e ché 14 3,0.10% M,
thoi gian ngdm mau la 100 phut. Két qua
nghién ciru kha ning bao vé thép bang phuong
phap gia tdc trong ta khi hau cho thiy hiéu qua
bao vé tot & chu ky thtr 5 va chu ky thir 10. Két
qua nay mé ra huéng nghién ciru vé viée sir
dung thiosemicacbazon benzandehit va
thiosemicacbazon axetophenon lam phu gia
cho céc san pham m& bdi tron va son.
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