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NGHIEN c(U MOl TUONG QUAN GIUA CAU TRUC ELECTRON
VA KHA NANG UC CHE AN MON KIM LOAI CUA MOT SO
HOP CHAT 2-HIDROXY-4-METYLAXETOPHENON BENZOYL
HIDPRAZON

Pén Toa soan 14-7-2008
v MINH TAN', PHAM VAN NHIEU?, TU THI MINH PHUONG®
'Khoa Céng nghé Hod, Truong Dai hoc Céng nghiép Ha Noi
2Khoa Hod hoc, Truong Dai hoc Khoa hoc Tu Nhién, DHQG Ha Noi

ABSTRACT

Some 2-hydroxy-4-methylacetophenone benzoyl hydrazone compounds have been studied by
the inhibition of copper corrosion in 3M nitric acid solution. The structure of some 2-hydroxy-4-
methylacetophenone benzoyl hydrazone compounds were caculated by using the AMI method of
the quantum chemical program HyperChem 7.0. Results of the above calculation are coordinated
with inhibitor efficiency (P) that is determined by experiment and both are applied to Statgraphics

4.1 software to carry out linear regression.

1-MGO PAU

Béo vé chéng an mon kim loai von 12 dé tai
dugc quan tim tr lau cla cic nha Khoa hoc
khong chi trén thé gi¢i ma con ¢ Viét Nam bdi §
nghia thyc tién to 16n clia né. Thuc t€ cho thdy
thiét hai do an mon kim loai gay ra rét ding ké.
Theo cédc tai litu luong kim loai bi méit di tryc
ti€p do an mon chi€m khoang 10% téng san
lugng kim loai sdn xu#t ra hang ndm, cdn cic
thiet hai gidn ti€p nhu gidm d¢ bén din tdi giam
nang qua, chat lvgng san phdm chiém 1,5 dén 2
14n Tuong thiét hai tryc ti€p vé trong lugng kim
loai. D61 v6i cdc nudc cong nghiép phat trién
nhét 1a cdc nudc cong nghiép ddu khi vi b bién
dai nhur Viét Nam thi thiét hai do an mon kim
loai gay ra la rdt 16n. D€ gép phdn vao viéc
nghién ctfu cdc hidrazon lam chdt dc ch€ an
mon, ching to6i tién hanh: Nghién ciu méi
tuong quan giifa c4u triic electron va kha néng
e ché an modn kim loai clia mot s6 hop chét 2-
hidroxy-4-metylaxetophenon benzoyl hidrazon.

II - PHUONG PHAP NGHIEN CUU

An mon kim loai déng trong mo6i trudng axit
HNO, 3 M véi chét ¢ ché la mot s hop chét 2-
hidroxy-4-metylaxetophenon benzoyl hidrazon
¢6 néng do 10° M dugc xdc dinh bing phuong
phip trong luong. Hiéu qua ic ch€ an mon P

dugc tinh theo phuong trinh:
v, -V
P=-"2—100%
Yo

Trong d6: v 14 t6c do an mdn khi c6 chit dc ché
(g/m%.h), v, 1a t6c 46 an mon khi khong c6 chit
tic ché& (g/m.h).

Csu tric phén tir hod hoc ciia 10 hop chét
hidrazon:
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Céac hop chit iic ché tuong tng véiR 1a 1: 2-
CH;, 2: 3-CH,;, 3: 4-CH,, 4: 2-OH,

5:4-OH, 6: Hva R’ 1a 7: 3-Cl, 8: 3-OH, 9:
3-CH,, 10: 3-NH,.

Can ¢t vao cdu triic cia cdc hop chat trén
bing cic phuong phép bén lugng tir AM1 trong
phin mém HyperChem 7.0[3,6] c6 thé tinh dwoc

cdc gid tri ning luong va théng s6 ciu tric cho
10 hgp chét tc ché& hidrazon.

M6i quan hé giita hiéu qua @c ché an mon
d6ng trong HNO, véi céc thong s6 ciu triic phan
tir cha 10 chat tc ch€ hidrazon dwgc x4c dinh
bing phuwong phép héi qui da bién nhd phdn
mém Stagraphic 4.1 [7].

HI - KET QUA VA THAC LUAN

Cidc gid tri ning luong va thong s6 cdu tric
di tinh duoc tir phdn mém HyperChem 7.0 cho
10 hop chét ¢c ch€ hidrazon va hiéu qua e ché
an mon ddng trinh bay trong bang 1.

Bdng 1: Cic gid tri ning lugng, thong s6 ciu tric va hiéu qué tc ch€ an mon déng trong HNO, 3M
cita 10 hop chét tc ch& hidrazon

Phan ti ELeU\L;O’ E‘é‘%?‘°’ kc]i;;;:ol kci};ml K. D SR P
1 -0,2672 -8,7453 -80201,69 -4192,26 5,454 470,98 83,71
2 -0,3668 -8,2957 -80193,56 -4184,14 5,400 482,73 82,59
3 -0,4045 -8,2832 -80193,82 -4184,39 5,880 487,08 87,85
4 -0,5699 -8,3318 -83993,05 -4005,78 6,031 440,75 89,73
5 -0,5933 -8,4367 -83998,44 -4011,18 6,344 457,76 90,89
6 -0,5885 -8,4359 -76604,56 -3906,88 5,540 443,22 59,65
7 -0,8621 -8,6116 -81313,44 -3607,04 6,195 434,17 63,00
8 -0,7107 -8,5554 -80403,02 -3727.,49 6,032 413,17 66,00
9 -0,5613 -8,5146 -76604,54 -3906,86 6,432 439,90 69,00
10 -0,3221 -8,8817 -78110,69 -3794,22 6,133 403,36 70,00

Trong dé:

E\ umo 12 niing lugng orbitan; By 12 nang luong orbitan phan tir bi chi€ém cao nhét (eV);

Erow 12 nédng lugng téng cia phan tir (keal/mol)phan tir chia b chiém thdp nhét (eV);

Ej1a nang Iugng lién két (kcal/mol); S 1a dién tich bé mat phan tir (A2);-

p 12 momen ludng cue (D); Py % 14 hide qué tic ché an mon khao sét theo phuong phép trong luong,

Tuong ty, cic gid tri mat do dién tich va
hiéu qua \tc ch€ an mon déng trong HNO, duoc
trinh bay tai bang 2.

Cic tai lieu gin day [1, 4, 5] cho thdy trong
s cic thong s6 cfu tric clia phan tir hidrazon
thi cdc tham s6: E, yp0. Exomo. mat d6 dién tich
trén cac trung tdm hap phu —-NH, =N-, -OH, anh
hudmg nhiéu dén hiéu qua e ché in mon déng
trong moi truong HNO, 3 M.

M6i quan hé giita cdc théng sS cdu triic
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phan ti hidrazon tinh todn 1y thuyét bing
HyperChem va kha nang c ch€ an mon kim
loai déng trong axit HNO, 3 M bing thuét todn
héi qui teyén tinh.

Ham héi quy da bién giita hieu qua tic ché
vl cac théng 6 cdu tric c6 dang:

Pir=2ax;

Trong do:

Piy 12 higu qua tic ch€ dn mon theo 1y thuyst



a;14 hé s6 héi qui clia phuong trinh 1ap phuong trinh héi qui biéu dién méi quan he
%, 12 céc tham s6 tic dong dén Py, thwe nghiém giifa ciu tric phan tir va kha ning

) S . . tc ch€ an mon déng trong dung dich HNO, 3
St dung phin mém Statgraphic 4.1 d€ thiét

Bdng 2: Mat do dién tich trén cdc nguyén tif va hiéu qué Gc ché an mon déng trong HNO; 3M cia 10

hop chét tic ché hidrazon
Phan tir Z 7N Zy Zo P %
1 -0,3216 -0,0244 -0,2530 -0,2920 83,71
2 -0,3051 -0,0664 -0,2070 -0,3160 82,59
3 -0,3057 -0,0665 -0,2589 -0,3160 87,85
4 -0,3126 -0,0616 - -0,2056 -0,2810 89,73
5 -0,3052 -0,0668 -0,2590 -0,3160 90,89
6 -0,3053 -0,0669 -0,2589 -0,3150 59,65
7 -0,3043 -0,0680 -0,2575 -0,3060 63,00
8 -0,3020 -0,0630 -0,2560 -0,3040 66,00
9 -0,3050 -0,0660 -0,2580 -0,3150 69,00
10 -0,3210 -0,0850 -0,2520 -0,2950 70,00
Trong dé:

Z,* 13 mat d¢ dién tich trén nguyén ta N (-NH); Z\" 12 mat do dién tich trén nguyen tit N (-N=C-).
Z,? 13 mat do dién tich trén nguyén tir O (-OH); Z," 1a mat d6 dién tich trén nguyén tir O (0=C-).
Pw% 3 higu qua tfc ch& 4n mon khéo sat theo phuong phdp trong luong.

Phuong trinh héi qui sy phu thugdc P vao 7 thong s6 c4u triic khdc nhau ¢6 céc dang sau:

1. Hiéu qua tic ch& phu thude 7 yéu t6: E; ymo, Bxomor Eraan S: Egs Zn's Zo'
P = 40,395696F, ymot 43,594696Eomo— 0,004019E,,; — 0,2132358 — 0,035499E,

- 425248827, - 205,7914697" — 83,169405 )
Véi hé s6 twong quan R*=0,9296.

2. Higu qua c ché phu thude 7 yéu t6: Ej ymos Bromo » Erows Bss S, Zo's 1

P = 3,901929E, yy0— 8,001822E 50— 0,000059E . — 0,1518398 + 30,209372n + 121 27704920'
—0,090452E,— 431,386438 (2)

Véi R?=0,7025.

3. Hiéu qua 1ic ché€ phu thudc 7 yéu t6: Eyomos Ess Eroan S, yAMTR ZN
P = 5.571756Egoun0 + 0,000049E .. — 0,098355F; + 44,500724Z,"— 0,523831Z,°

-0,1592598 + 26,877627 - 439,634121 3)
V6i R*=0,7202.

4, Hiéu qua tc ché phu thudc 7 yéu t8: E; ymo » Exomos Ess Ereas Zn’ 5 7> 75t
P =-4,289008E ;o — 5.230063Eh00m0 — 0 002981'ET‘,,,,l —0,0516738E; - 211,030777Z,"

— 198,615284Z," - 51,285414Z,"— 504,556372 @)
Véi R?=0,9584.

5 Hiéu qua ttc ché phu thudc 7 y€u t6: Er o » Exomor Ess Eroan S: Zn's Zo'
P = -20,744308E, ypo— 19.09207E 000 — 0,002892Er,, — 0,0841E; - 0,1083338S - 241 J17579Z,°
~ 33,0452547, — 636,332465 (5)
Véi R*=0,9641.
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6. Hiéu qua tc ché phu thude 7 yéu 16: By o, Eromor Erows Zn" Zo® Za's Zo

P = 42,052895E, ipo+ 26,85603 1 Eygono — 0,003556E g — 210,4238917,,%-0,188837Z,"
—111,542359Z," - 16,9334Z" - 55,8603 11

Véi R*= 0,9486.

7. Hi¢u qua tic ch€ phy thudc 7 y&u 16: Epyyo » Enomor Ess Za®s Zn®s Zo™ Zo
P'=-158,571408E, ymo— 170,384896E, ;60 — 0,299781E, + 2665,305065Z,*-1261,172452,°

—-29,162839Z," + 1406,954783Z,° — 1475,797346
V6i R*=0,9915. .

8. Hi¢u qua itc ch€ phu thudc 7 y&u 16: Eyyyo » Exomor Ea Eras Zats Zio® Zo®

P = -34,642435E, o~ 25,711866Ey0p00 - 0,09164E, - 0,002384Ey,-381 5762762, —
65,257142Z," + 223,660318Z," - 687,205411

Véi R*= 0,9676.

9. Hiéu qua vc ch€ phu thudc 7 yéu t6: By o Enomor Ess Erow Zats S, Zo?

P = -54,129572E, 0~ 39,037687Eyou0 — 0,118166E, — 0,002231E,,,— 0,076305S
+136,015199Z," — 410,614223ZNh — 880,545818

Vé6i R%= 0,9666.

10. Hi¢u qua tic ch€ phu thudce 7 y&u 16: E, 1ni0, Epr Eron Zas Za", Zo? Zoo”

P = 7,550693E, yo — 0,047205E, — 0,002942E,,., + 92,0224837,% 109,014549Z* +
191,580834Z,° — 202,2821247Z," — 294,946369

Véi R*=0,963.

11. Hiéu qua \c ché& phu thuoc 7 y&u 6: E; yyo, Exomor Bar Erewn Zns Zo's Zeo®

P =-137,9963393Ey g0 — 151,021043Ey 000 - 0,265966E; — 0,00048E ..+ 2289,5694897,"
+ 1177,954424Z," - 1108,964136Z,° — 1374,204388

Vi R*=0,9918.

(6)

)

(8)

9

(10)

(1)

Hiéu qua dc ch€ ian mon dong trong HNO, 3M duoc xdc dinh bang thuc nghi¢ém (Ppy) va

tinh todn lf thuyét (P.r) ing v6i cdc phuong trinh (1) — (11) duge dwa vio bang 3.

Bdng 3: Céc gid tri Py v2 P_; tinh theo cdc phwong trinh (1) - (11)

Phan OERCOERORNOREOREONEOERONEEONET

an

—
(=3

P
™1 Pas | Pr | Py | Py [Py | Py | Py | Py | Py | Py

Pir

83,71 184,34184,05 |83,25 | 84,21 |83,92 [84,08 | 83,56 |82,80 |83,99 |83,87

83,66

82,59 180,89 81,49 | 79,78 84,34 |84,06 |83,75 [82,15 {81,58 [83,94 |83,11

83,42

87,85 | 89,64 88,81 92,08 |87,26 |85,89 (88,41 |86,11 |86,02 (85,23 |88,46

85,54

89,73 |191,62|90,68 | 85,69 |88,09 |88,29 88,58 [90,20 (88,17 (89,73 (89,22 [90,02

90.89 190,53192,31 |91,13 91,25 |92,43 [89,79 |92,00 189,82 (91,82 (90,17 (92,01

59,65 |60,46,60,39 |61,94 {63,78 |63,75 |63,72 61,09 62,71 {64,00 |63,72 (61,00

63,00 {51,24|55,21 |50,23 [64,38 |62,39 {63,71 {6120 |62,79 |63,11 |63,24 |61.92

66,00 163,62 | 64,64 |61,62 |65,39 |66,69 |67,66 (66,32 (63,41 |64,74 |66,81 |66,21

Woo|~d|h|hib W]k |—

69,00 | 58,52 88,68 | 86,04 |63,79 | 64,80 |62,58 |69,82 |63,38 [65,48 [63,67

68,82

o
o

70,00 |67,60|79,70 |69,77 | 70,20 | 70,09 {70,50 |69,96 69,14 (70,02 |70,14

70,61

Tix cdc phrrong trinh héi qui va bang trén ta hidroxy-4-metylaxetophenon benzoyl hidrazon
thay: c6 anh huéng nhiéu dén khi nang c ché an
bic diém cdu tao clta cdc phan tr 2- mon cia kim loai Cu trong moi trudmg axit
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HNO; 3 M.

Cic thong s6 nh: Ery, Ervmor Enomes mét
dd dién tich trén cic trung tim hdp phu (-NH,
=N-, -OH) anh hudng 16n t6i hiéu qua dc ché &n
mon, con cic yéu t6 khdc nhu Eg, S, u anh
hudmg it t61 hieu qua dc ché an mon.

Phuong trinh héi qui (11) 13 phuong trinh
cho két qua gin véi thyc nghiém nhdt (R* =
0,9918).

Nhirng két qud nay cho phép ta gidi thich
duge khad ning dc ché dn mon khic nhau caa
cdc hidrazon. Trong méi trudng dn mon cic
hidrazon di hinh thainh mang bao vé trén bé mat
kim loai bing co ch€ hdp phu vat 1i v hod hec.
Hap phu vat 1i 1a két qua clia lyc hdp dén tinh
dien giita cic ion clia cc hidrazon v bé mat
kim loai mang dién. Hap phu hod hoc la sy phan
b6 dien tich clia phan tir chit ic ché cho bé mat
kim loai v hinh thanh lién két phéi tri gilia cic
trung tam hdp phu (-NH, =N-,

-OH) clia cdc hidrazon v6i obitan d tréng
cua kim loai (Cu, Fe,...).

Cic phan tir tir (1)+(5) c6 hiéu qua tc ch€ &n
mon (P%) 16n hon cic phan tir tix (7) + (10). S&
di nhv vay 1a vi trong cdc phén tir tir (1) +(5) ¢6
thém 1 nhém —CH, bén nhdnh trdi clia phén i,
day 12 nhém thé€ ddy electron manh vao hé lién
hop, 1am ting mat 4o electron trén cic trung tam
hép phu do d6 1am tang hiéu qua iic ch€ dn mon.

Nhém —OH ddy electron manh hon nhém —
CH, nén hiéu qua tc ch& an mon cla cic phan
tir (4), (5) 16n hon hiéu qua #c ch€ an mon ciia
cdc phan tir (1) + (3).

D&i v6i cdc nhém thé R = -CH,, -OH thi
hiéu qua dc ch€ &n mon:

P(m-R)<P(0-R)<P(p-R). Phan tir chita (p-R)
¢6 kha nang c ch€ an mon t6t nhat vi khi dé
cdc hiéu tng khong gian clia phan tir khong
ngan can kha ning phan ing hay hip phu clia
chit wc ch€ v6i bé mat kim loai. Khi R & vi tri
(m-R) hay (o-R) thi d bj anh huéng bdi hiéu
g khong gian 1am phan tir ¢6 khi nang ic ché
an mon kim loai kém hon.

IV - KET LUAN

Pi két hop kéi qua do tdc ch€ an mon kim
loai va cdc théng s6 lugng tir tinh duge tir phdn
mém HyperChem 7.0 d€ thiét 1ap phuong trinh
héi qui biéu dién méi quan h¢ giita kha ning c
ché an mon véi cic thong s6 ciu tric clia cic
phan t& hidrazon, trong d6 phuong trinh (11) la
phuong trinh héi quy cho két qua t6t nhat (R* =
0,9918).

P = -137,9963393E, ;a0 - 151,021043E0m0—
0,265966E — 0,00048E ., + 2289,569489Z," +
1177,9544247," — 1108,964136Z,° —
1374,204388.

K&t qua nay cho thdy cic yéu 16 nhwr: Ey v,
Fromos Erow va mat do dién tich trén nguyén tir
N vi O 1a nhitg yéu t6 anh hudng chinh t6i kha
ning tc ché an mon kim loai ciia déng trong
moi trudng HNO,.

Nhimg két qua thu dugc & trén cho thay
bing phuong phap hod lugng tir c6 thé tinh cic
thong s6 lugng tir, qua d6 du dodn kha néng dc
ch€ an mon kim loai clia mot s6 hidrazon, dinh
huéng cho viéc téng hop ching gép phén tiét
kiém thoi gian trong viéc ki€ém tim cdc hop chat
¢4 kha néng itc ch€ an mon kim loai cao.
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