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NGHIEN CUU ANH HUONG CUA CAC NHOM THE DPEN KHA
NANG UC CHE AN MON KIM LOAI CUA CAC HOP CHAT
SELENOCARBAMATE BANG TINH TOAN HOA LUONG TU

Pinh Quy Huong!*, Tran Duong?, Pham Cim Nam?

1 Khoa Héa, Truong Dai hoc Su Pham, Dai hoc Hué
2 Khoa Héa, Treong Dai hoc Bach Khoa, Dai hoc Da Ngng

Tém tit: Nghién ctu ly thuyét vé ciu trac va tinh chit nhiét dong hoc ctia Se-methyl-N-
phenylselenocarbamate (HM) va cac dan xuat ctia né, lam chat e ché an mon trong pha khi da duoc thuc
hién béng ly thuyét phiém ham méat d6 DFT (Density Functional Theory) st dung phuong phap B3LYP/6-
31G(d). Cac thong s luong tir lién quan dén hoat dong tic ché ctia cac hop chét nghién cttu nhw Enomo,
Erumo, khoang cach nang lwong (AELh), d6 ciing hda hoc (1)), 6 mém (S), ai luc dién tir tuyét doi(x), gia tri
trao d6i dién ti gitra kim loai va chét tec ché &n mon (AN), phéan tich mat d6 Mulliken d&d duoc tinh toan
va thao luan. Két qua cho thay Se-methyl-N-(4-methylphenyl)selenocarbamate (CHs-M) la chét tic ché€ &an
mon tot nhat trong chin dan xuat selenocarbamate & pha khi. Ngoai ra, cac tinh todn lwong tt con cho thay
viéc thay doi cdc nhom thé da lam thay d6i cac thong sd hinh hoc ctia phan tir nhu d¢ dai lién két, goc lién
két...

Tt khoa: tic ché an mon, selenocarbamate, ly thuyét phiém ham mat do, nghién cttu tinh todn héa luong
tee

1  Datvan dé

Sy an mon la mot van dé pho bién ddi voi thép va anh huong truc tiép dén chi phi va sy
an toan cua noé [3]. Hién twong nay doi hdi phai lién tuc tim ki€m cac chéat tic ché &n mon t6t
hon dé€ lam cham qua trinh &n mon trén kim loai [17]. Mt trong cac bién phap dwgc rat nhiéu
cac nha khoa hoc quan tam hién nay la tim ra cac hop chét hitu co c6 kha nang trc ché€ &n mon
kim loai [1]. Pay la loai chat trc ché &n mon & bé mat tiép xutc pha. Loai chét trc ché nay dem lai
hiéu qua tic ché tot hon va thoi gian tc ché an mon xay ra lau dai hon. Tuy nhién qua trinh
nghién ctru cac chat tic ché dn mon bang thuwe nghiém sé lam tang chi phi va thoi gian nghién
ctru. Trong khi d6, viéc iing dung cong nghé tinh toan lwong tir trong hoa hoc dé co thé giap
nguoi nghién ctru nhan duoc thong tin, du doén, giai thich va miéu ta dugc cac dac diém quan
trong cta hé thong hda hoc [4], [5], [8], [14], [18]. Chinh vi vay st dung cdc tinh toan luong t
dé€ nghién ctru vé cdu tric, kha nang tic ché an mon kim loai ctia cac hop chét selenocarbamate
la rat htru ich va cung cdp nhiéu thong tin quan trong trong viéc lua chon chat c6 kha nang tic

ché& &n mon tot.
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Li thuyét phiém ham mat dé DFT da tro thanh phuong phap tinh toan luong tr vo cung
httu ich vi né cung cap nhiéu thong s6 co ban chinh xac cho cac phan tt phttc tap nhung véi
thoi gian tinh toan hop 1y ngan hon cac phwong phap luong tt MP2, CCSD, CCSD(T)...[9].
Chinh vi vay, trong nghién citu nay phuwong phap DFT véi b6 ham B3LYP/6-31G(d) duoc st
dung d€ t6i wu hoa cac hgp chat hitu co. Sau d9, viéc tinh toan trong pha khi duoc thwc hién
véi cac phuong phap B3LYP véi bo ham co sé 1a 6-31G(d). Tat ca céc tinh toan dwoc thuc hién

bdi phan mém Gaussian 09 [6].

Céc chat trc ch€ @an mon hitu co thuong chira cac nhém phan cuc véi cac nguyén td Se, S,
N va O trong phan ttt, cac hgp chat chat thom di nguyén t6 hay cac electron 7. Theo nghién cttu
cua E. McCafferty thi thi tu cac hop chat tric ché an mon theo trinh tw Se> S> N> O [12]. Ngoai
ra, R.T. Loto, C.A. Loto va A.P.I. Popoola khi nghién cttu kha nang ttc ch€ an mon kim loai ctuia
thioure va thiadiazole da phat hién ra cdc phan te dong thoi chtva nito va lwu huynh tao ra su tc
ché tuyét voi so v6i cac hop chét chi chita luu huynh hodc nito [17]. Hién nay c¢6 rat nhiéu cac
nghién cttu vé hop chat trc ché an mon kim loai chita cac nguyén t6 S, O, N, tuy nhién céc
nghién cttu vé hop chét chita Se thi hau nhw rat it mac du kha nang tec ch€ dn mon cta ching
tot. Chinh vi vy trong nghién cttu nay sé tap trung nghién ctru vé kha nang tic ché &n mon kim
loai ctia hop chét chita Se la Se-methyl-N-phenylselenocarbamate, va khao sat anh huong ctia
cac nhom thé dén kha ndng trc ché dn mon kim loai ctia cac hop chét selenocarbamate dua trén

cac tinh toan hda hoc luong tir.

2 Phuong phap nghién cttu

Céc thong s6 dugc tinh todn dé€ danh gia kha nang tc ché€ an mon kim loai bao gom:
nang luwong orbital bi chiém chd cao nhat (Enomo), nang lwong orbital khong bi chiém chd thap
nhét (ELumo), 6 chénh léch nang lwuong LUMO-HOMO ( AE, ,, ), d6 ciing phan tw (1)), d6 mém
phan ti (S), thé€ hda hoc (u) va ai lyc dién t&r tuyét doi, gia tri trao déi dién t&r gitra kim loai va
chét ttc ché an mon, mat d6 Mulliken. Mot phan tix ¢6 gia tri Enomo cang 16n, phan ti d6 cang

dé cho dién ti. Gid tri ELumo cang bé, phan tir cang dé nhan dién te [2].

D6 chénh léch nang lwvong LUMO-HOMO tinh theo cong thitc:

AE; v =Erumo - Enomo (1)

Gia tri AEL-+ cang 16n, khoang cach nang lwong nay cang 16n, ching t6 phan tk cang
kém phan cuc, va nguoc lai, gia tri AEL-+ cang bé, khoang cach nang ligng nay cang bé, chiing

t6 phan tr cang dé tw phan cuc héa.
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Theo dinh ly vé DFT cua Koopmans, nidng luong ion hoa thit nhat IE la xap xi v6i s6 d6i

cuia gid tri Enomo va ai luc electron (EA) 1a xap xi v6i sd d6i ctia gia tri ELumo.
IE =-Eyomo @)
EA = - E; o 3)

Gia tri dd ciing phan t (1) 1a dai lwong déc trung cho d6 bén phéan ti. Phéan t& ¢6 1) cang
16n thi cang bén, do d6 cang kho tham gia twong tac hda hoc [16].Trai nguwoc voi do ciing phan
tr, d0 mém phan tw (S) la dai luong duoc sit dung d€ danh gia sy phan cuc cua ddm may dién
tt, 1a sy phan cuc cta phan tie. Phan i ¢6 gia tri S cang 16n thi cang phan cyc va dé tham gia

cac phan tng hoéa hoc.

Duwa vao dinh ly Janak [10], ta cé:

IE - EA

= 4
n > @)

E - E AE
n = SLumo ~ Zrovo _ AZLm )

2 2

Gid tri ctia S dwoc tinh bang nghich dao ctia

s=1- 2 = ©)

n Erumo= Enomo AE; 4

Ngoai ra, kha nidng trc ch€ @&n mon kim loai con dwoc danh gia qua cac dai luong thé hoa
hoc () va &i liee dién ti tuyét ddi (x). Chat c6 gid tri x cang 16n, cang dé nhan dién tr va nguoc
lai, chat co6 gia tri x cang bé, cang dé cho dién tir. Dua vao dinh nghia xap xi va toan t cua

Pearson va Parr [15], [16] cac gia tri ctia p va x duwoc tinh gan ding nhw sau:

IE+FEA  Eponot Erumo
2 2

=-3= @)
Theo nguyén tic can bang dién tir cia Sanderson [9], khi hai chét twong tac véi nhau,
dién t& dich chuyén ttr chat cé ai luc dién tir tuyét doi thap sang chat cd i luc dién ti tuyét doi
cao. Qua trinh dich chuyén dién tich chdm dut khi ai luc dién ti twong d6i cta hai chat can
bang nhau. Xét trong qua trinh hap phu 1én bé mat kim loai, dién ttt dich chuyén tir chat tc ché
an mon sang bé madt kim loai. Gia tri trao d6i dién tir gitta kim loai va chdt ttc ché dn mon duoc

tinh nhw sau:

55



Pinh Quy Hwong va Cs. Tap 126, S6 1D, 2017

AN = X = Xinh (8)
2'(nM+ ninh)

trong d6, x,,, X 1an luot la i luc dién tie tuyét d6i ctia kim loai va chét tic ch€ an mon, n,, va

Ny 1a d0 cing ctia kim loai va chat tec ché an mon.

Dai véi treong hop kim loai khao sat 1a Fe, theo Pearson [15], x,,=7 ¢V, Ng,= 0 ¢V . Néu
Yinn V& M, €6 cung don vi la eV, gid tri trao ddi dién tk gitra Fe voi chat Gc ché€ an mon kim

loai ¢6 thé duoc tinh don gian theo cong thirc:

AN = 7 - Xinh (9)
2 MNinn

Ngoai ra, su thay doi hiéu qua tec ché ctia cac chét tic ché phu thudc vao sy ¢ mat cua
cac nguyén tx O, S, Se va N trong cau tric phan ti ctia chiang [7], [11]. Méat d6 dién tich &m trén
cac nguyén tir nay cang lon thi kha nang cac phan tie chat tic ché hdp thu trén bé mat kim loai

thong qua loai phan ting ki€u cho-nhén cang cao.

3 K&t qua va thao luan

31 Anh hudng ctia nhém thé dén thong sé cdu tric hinh hoc clia cic dan xuét
selenocarbamate

C4u trac hinh hoc bén ctia Se-methyl-N-phenylselenocarbamate (HM) dwgc t6i wu hoa &
muec tinh toan ly thuyét B3LYP/6-31G(d) duoc trinh bay ¢ Hinh 1.

»
s 3 "‘9-—%_,
L
»

@ o

Hinh 1. C4u tric hinh hoc ctia Se-methyl-N-phenylselenocarbamate (HM)

Cong thitc tong quat cua cac selenocarbamate c6 thé quan sat ¢ Hinh 2 cung véi cach
danh s6 thit ty cua cac nguyén tit cacbon dé thudn loi cho viéc mo ta cac lién keét.

C, C Cs
X NH——C——Se——CHj

Hinh 2. Cong thitc tdng quat ctia cac dan xuat
selenocarbamate (X=H, F, Cl, CHs, OCHs, OH, NHz, CFs, CN, va NO2).
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Dua trén cdu tric phan tir da tSi vu héa bang phuwong phap B3LYP/6-31G(d), d6 dai

lién két va goc lién két dic trung ctia cac dan xudt dwoc trinh bay 6 Bang 1.

Béang 1. Mot s6 thong s6 cdu tric ctia cac dan xuat selenocarbamate theo phwong phap B3LYP/6-31G(d)

Thong CH:O- (CH:3):N-
s6cdu | HHM | F-M | CI-M | CH:-M M NH2-M iy CF-M | CN-M | NO»M
trac
D6 dai lien két (A)
1415 | 1415 1,412 1,415 1417 | 1,419 1,418 1,409 | 1,406 1,404
o (0,000) | (0,000) | (-0,003) | (0,000) | (0,002) | (0,004) | (0,003) | (-0,006) | (-0,009) | (-0,011)
1,012 | 1,012 1,012 1,012 1,012 | 1,012 1,012 1,012 | 1,012 1,013
A (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,001)
1214 | 1214 1,214 1,214 1215 | 1,215 1,215 1213 | 1,213 1,212
<0 (0,000) | (0,000) | (0,000) | (0,000) | (0,001) | (0,001) | (0,001) | (-0,001) | (-0,001) | (-0,002)
1367 | 1,367 1,369 1,366 1,364 | 1,362 1,362 1371 | 1,374 1,376
Ne (0,000) | (0,000) | (0,002) | (-0,001) | (-0,003) | (-0,005) | (-0,005) | (0,004) | (0,007) | (0,009)
1,974 | 1972 1,970 1,975 1,976 | 1,978 1,979 1,968 | 1,965 1,963
o (0,000) | (-0,002) | (-0,004) | (0,001) | (0,002) | (0,004) | (0,005) | (-0,006) | (-0,009) | (-0,011)
1,962 | 1,962 1,962 1,962 1,962 | 1,962 1,962 1,963 | 1,963 1,963
St (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,001) | (0,001) | (0,001)
Géc lién két ()
95,8 95,8 95,9 95,8 95,7 95,7 95,7 95,9 95,9 96,0
C2SeCs
0,0) 0,0) ©0,1) 0,0) (0,1) (0,1) (0,1) 0,1) 1) 0,2)

() s8 liéu vé su thay déi thong so cdu tric ctia cac dAn xuit so v6i chat ban dau H-M

Vé d6 dai lién két, cadc nhém thé ddy dién tr manh nhue OCHs, NHz va N(CHs)z21am cho
d6 dai lién két N-Cy, lién két Se-C2cd xu hudng dai ra trong khi lién két N-Cz ngén lai. Nguoc
lai, cac nhom thé hut dién tir lam giam lién két N-C1 va lién két Se-Ca. Anh huodng caa F va Cl
dén thoéng s6 cau truc khong dang ké ngoai triv d6i v6i chiéu dai lién két C2-Se. S6 liéu vé su
thay doi cua thong s6 cau truc theo nhdém thé duoc viét trong ddu ngodc don ctia Bang 1. Cu thé
theo gia tri d6 dai cta cac lién két N-Ci cua cac dan xuat chita nhom day electron chénh léch véi
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cac dan xuat chira nhom hut electron tir 0,002 A- 0,015 Pi, gia tri d0 dai cua lién két N-Cz thay
doi trong khoang 0,002 A - 0,014 z&, con d6i véi do dai lién két Cz-Se thay d6i trong khoang
0,002 A d&n 0,016 A. Cac d6 dai lién két N-H, C2=0, Se-Csva géc lién két £CaSeCshau nhu thay

d06i khong dang ké theo cac nhom thé tai vi tri para cia vong benzene.

3.2 Danh gia kha ning @c ché dn mon theo cic thong s nhiét dong cta cic dan xuit

selenocarbamate trong pha khi

Trude hét, Enomo 1a mét thong s6 quan trong dé danh gia kha nang trc ché an mon. Mot
phan t& c6 gia tri Enomo cang 16n, phan tir d6 cang dé cho dién tir. Theo Bang 2, CH3-M la chat
dé cho dién t&r nhat véi gia tri Exomo theo phuong phap B3LYP/6-31G(d) 1a -5,86 eV. Trong khi
d6 NO2-M la chat kho cho dién tir nhédt véi gia tri Enomola -6,60 eV. Chiéu giam dan gia tri
Exomo ctia cac dan xuat selenocarbamate khi tinh bang phuwong phap B3LYP/6-31G(d) dwoc xép
theo th tu: CHs-M > (CH3)2N-M > NH>-M > CHs0-M > H-M > CI-M > F-M > CN-M > CFs-M >
NOz-M.

Béng 2. Cac thong s héa luong tir tinh trong pha khi ctia cac dan xuét selenocarbamate theo
phuong phap B3LYP/6-31G(d) (don vi eV)

KI HIEU
R ) Euvomo | Erumo | AELwu IE EA X pn n S AN
PHAN TU
H-M -6,04 -0,73 5,31 6,04 0,73 3,38 -3,38 | 2,66 | 0,38 0,68
Cl-M -6,07 -0,71 5,36 6,07 0,71 3,39 -3,39 | 2,68 | 037 0,67
F-M -5,95 -0,44 5,51 5,95 0,44 3,20 -3,20 | 2,75 | 0,36 0,69
CHs:-M -5,86 -0,65 5,21 5,86 0,65 3,25 -325 | 2,61 | 0,38 0,72

CH;0-M -5,90 -0,43 5,48 5,90 0,43 3,16 -3,16 | 2,74 | 0,37 0,70

NH-M -5,88 -0,37 5,51 5,88 0,37 3,12 -3,12 2,75 | 0,36 0,70

(CH3):N-M | -5,86 -0,36 5,50 5,86 0,36 3,11 3,11 | 2,75 | 0,36 0,71

CF3-M -6,23 -0,86 5,38 6,23 0,86 3,54 3,54 | 2,69 | 037 0,64
CN-M -6,43 -1,36 5,06 6,43 1,36 3,89 -3,89 2,53 | 0,39 0,61
NO:-M -6,60 -2,67 3,93 6,60 2,67 4,64 -4,64 1,96 | 0,51 0,60
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Gia tri Erumo cling 1a mot dai lwong d€ danh gia kha nang e ché @an mon cua céc chat e
ché& &n mon. Gid tri ELumo cho biét nang lwong ctia orbital khong bi chiém chd thap nhat. Gid tri
Erumo cang bé, phan tit cang dé nhan dién te. NO2-M la chat dé nhan dién t& nhat trong s6 cac
dan xudt selenocarbamate duwgc nghién ctru véi gid tri Euumo duoc tinh theo phuwong phap
B3LYP/6-31G(d) trong pha khi -2,67 eV. Dya vao Erumo, kha nang tic ché ctia cac chat an mon
giam theo chiéu nhu sau: NO>-M > CN-M > CFs-M > H-M > CI-M > CHs-M > F-M > CH:O-M >
NH:-M > (CHs)::N-M véi B3LYP/6-31G(d).

D&i vé6i cc phan ti tic ché &n mon kim loai, phan tit chat tc ché cang phan cuc cang dé
hdp phu 1én bé mat kim loai, do d6 hiéu qua tc ché &n mon cang cao. Nhu vay, chdt c6 kha
nang trc ché€ an mon tot 1a chét c6 gia tri AEL-n va ) thdp, dong thoi gia tri S cao. Dua vao s6 liéu
vé AEL-n, 1) va S trong Bang 2, NO:2-M 1a hop chat dé bi phan cuwc nhat voi AELu = 3,93 eV, 1 =
1,96 va S = 0,51 trong pha khi tinh bang phuong phap B3LYP/6-31G(d). Kha néang tic ché &n
mon kim loai ctia 10 dan xuat nghién cttu dwra vao 3 thong s6 nay trong pha khi duwoc sip xép
theo chiéu giam dan nhw sau: NO>-M > CN-M > CHs-M > H-M > CI-M > CFs-M> CHs:O-M >
(CHs):N-M > NH>-M > F-M theo B3LYP/6-31G(d).

Ai luc dién tor tuyét d6i (x) va dd cing phan t (n) 1a hai gid tri duwoc st dung dé€ xac dinh
ty 1¢ dién tr trao d6i (AN) gitta hai chat véi nhau. Hop chét voéi gia tri x va d cing phan tk
cang thap la hop chat c6 kha ning trao d6i dién t& tuyét doi manh déi véi bé mat kim loai.
Trong cac dan xuAt selenocarbamate, cac dan xuat chira nhém thé hit dién tir 12 cac dan xuét co
do ctng phan ti thap. Tuy nhién, sy ¢ mdt cua cac nhém thé hut dién ti lam cho x cua cac
phan t& nay cd gia tri cao hon nhiéu so véi cac nhom thé ddy dién tir. Két qua 13, ty 1é trao doi
dién tir gitta cdc dan xuat chita nhém thé hut dién tir c6 gia tri thdp (nhw CF3-M, CN-M, NO-
M). Nguoc lai, cdc dan xuat chita cdc nhém thé ddy dién tir c6 x rat thdp, do d6 ching dé cho
dién t& vao bé mat kim loai (nhw CHs-M, (CHs)2N-M, NH2-M...). Két qua tinh toan cho thdy

CH3-M 13 chat ¢ t 1é dién tir trao d6i vdi kim loai 1a 16n nhat.

Nhin chung, cdc nhdm ddy electron lam cho c4c dan xuat selenocarbamate dé cho dién te
nhung lai khién cac phan ti nay khé nhan dién tr tir chat khac. D6 cling la 1i do vi sao chiéu

sap x€p theo cac gid tri Enomo va ELumo nguege nhau.

59



Pinh Quy Hwong va Cs. Tap 126, S6 1D, 2017

Béang 3. Mat do dién tich Mulliken & nguyén t& Se ctia cac dan xuat selenocarbamate theo phuirong phap
B3LYP/6-31G(d)

H F Cl CHs OCHs | NH:2 | N(CHb3):2 CFs CN NO:

Mulliken
-0,065 | -0,063 | -0,058 | -0,068 | -0,071 | -0,074 -0,076 -0,054 | -0,047 | -0,044
6 Se

Kha nang lién két cua phéan tr véi bé mat kim loai con phu thudc vao dién tich cta
nguyén ti trong phan tir chdt trc ché an mon. Viéc st dung phan tich mat d6 dién tich Mulliken
d€ udc lugng cac trung tam hédp thu cta chét e ché da dugc bao cdo rong rai va hau hét duoc
st dung d€ tinh todn sy phan bd dién tich trén toan bd cdu tric ctia phan ti [7], [13]. O day,
nguyén t6 Se duoc chon lam trung tam hap thu ctia chat tc ché. Viéc thay d6i cac nhom thé da
anh huong dén ciu triic cta ca phan tir. Két qua Bang 3 cho thay rang, cic nhom hat dién tir
lam mat d¢ dién tx trén nguyén tir Se giam xudng, cac cac nhdm day dién tr lam méat do dién
tlx trén nguyén tir Se tang 1én. Chinh vi vay mat d9 dién ti trén nguyén ti Se & cac dan xudt c6
nhém day dién tir cao nhat véi cac gid tri -0,076 (6 M-N(CHs)2). Diéu nay gitip cho cac dan xuat
v6i cac nhom thé day dién tir ¢d kha nang trc ché &n mon kim loai t6t hon cadc nhom thé hat
dién tz.

Mic khéc, giai thich vé co ché hoat dong ctia cac chit trc ché an mon kim loai, theo Sanyal
[19], chat tec ché khi hdp phu lén bé mat kim loai c6 kha ndng nhuong cdp dién ti tu do hodc
cac dién tir  trong hé lién hop ctia minh vao cac orbital d tréng cta kim loai d€ hinh thanh nén
cac lién két phoi tri. Cdc lién két nay gitup cho sy hdp phu phan ti chét e ché 1én bé mat kim
loai xay ra tot hon. Cac chat trc ché hinh thanh nén mét 16p mang che phu, ngédn khong cho kim
loai twwong tac véi cac tac nhan oxi hoa cia méi treong. Diéu nay c6 nghia cac chat tic ché hoat
dong nhu mot bazo Lewis [14]. Nhw vay, theo tiéu chi nay, gia tri Enomo déng vai tro quan
trong hon trong viéc danh gia kha nang ttc ché an mon kim loai. Do d6 CHs-M duoc danh gid 1a

chat tic ché an mon 6t nhat trong cac dan xuat selenocarbamate trong pha khi.

4  Kétluan

Viéc nghién cttu bang phuong phap B3LYP véi bo ham co so 1a 6-31G(d) cho thdy rang
nhom thé da anh huong dén cau tric va kha nang ttc ché an mon kim loai ctia cac phan tit hop
chat hitu co. Cac thong s6 luwong tir lién quan dén hoat dong tic ché cta cac dan xuat
selenocarbamate da duoc tinh toan va so sanh. Két qua cho thdy cac nhom day dién tt lam céc

dan xuét selenocarbamate c6 kha nang trc ché€ kim loai t6t hon cac nhom hat dién ti. Se-
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methyl-N-(4-methylphenyl)selenocarbamate (CHs-M) duwoc chon lam chét ¢6 kha nang tic ché

kim loai t8t nhat trong cac dan xuat da nghién ctru. Ngoai ra, nghién ctru nay sé dinh huéng

cho viéc tiép tuc nghién cttu cac chét tic ché &n mon t6t trong cadc méi treong khac nhau.

Loi cam on

Nghién ctru nay duwoc tai tro boi Quy phat trién khoa hoc va cong nghé qudc gia

(NAFOSTED) trong dé tai ma s6 104.06-2016.03 (3/2017/104/HDTN).

Tai liéu tham khao

. A.A. Al-Suhybani A.M. Al-Mayouf, A.K. Al-Ameery, (1998), Corrosion inhibition of 304SS in sulfuric

acid solutions by 2 methyl benzoazole derivatives, Desalination, 116 25-33.

A. A. Al-Amiery, et al,, (2014), New coumarin derivative as an eco-friendly inhibitor of corrosion of
mild steel in Acid medium, Molecules, 20 (1), 366-83.

Ahmed Kadhum Al-Amiery, Abdul Alobaidy, Abdul Hameed Mohamad, Abu Hoon, Pua, (2014),
Novel Corrosion Inhibitor for Mild Steel in HCl, Materials, 7 (2), 662-672.

Axel D. Becke, (1996), Density-functional thermochemistry. IV. A new dynamical correlation
functional and implications for exact-exchange mixing, J. Chem. Phys. , 104 (3)

Axel D. Becke, (1993), Densityfunctional thermochemistry. IIl. The role of exact exchange, J. Chem.
Phys, 98 5648.

6. Frisch Z., et al. (2009), GaussView 5 Reference.

7. Gokhan Gece and Semra Bilgic, (2009), Quantum chemical study of some cyclic nitrogen compounds

10.
11.

12.
13.

as corrosion inhibitors of steel in NaCl media, Corrosion Science 51, 1876-1878.

N.O. Obi-Egbedi I. B. Obota, (2009), HSAB descriptors of thiadiazole derivatives calculated by DFT:
possible relationship as mild steel corrosion inhibitors, Der Pharma Chemica, 1 (1), 106-123.

LB. Obot and N.O. Obi-Egbedi, (2010), Theoretical study of benzimidazole and its derivatives and
their potential activity as corrosion inhibitors, Corrosion Science, 52 657-660.

J. E. Janak, (1978), Proof that 0Edni=¢in density-functional theory, Physical Review B, 18 (12), 7165-7168.
Kalaiselvi Kathirvel, Brindha Thirumalairaj, and Mallika Jaganathan, (2014), Quantum Chemical
Studies on the Corrosion Inhibition of Mild Steel by Piperidin-4-One Derivatives in 1 M HsPO4 Open
Journal of Metal, 04 (04), 73-85.

E. McCafferty, (2010), Corrosion Inhibitors, 357-402.

LB. Obot N.O. Obi-Egbedi, M.I. El-Khaiary, S.A. Umoren and E.E. Ebenso, (2011), Computational
Simulation and Statistical Analysis on the Relationship Between Corrosion Inhibition Efficiency and

Molecular Structure of Some Phenanthroline Derivatives on Mild Steel Surface, Int. |. Electrochem. Sci,
6 5649 - 5675.

61



Pinh Quy Hwong va Cs. Tap 126, S6 1D, 2017

14. 1. B. Obot, et al., (2016), Density Functional Theory (DFT) modeling and Monte Carlo simulation
assessment of inhibition performance of some carbohydrazide Schiff bases for steel corrosion, Physica
E: Low-dimensional Systems and Nanostructures, 80 82-90.

15. Ralph G. Pearson, (1988), Absolute electronegativity and hardness: application to inorganic chemistry,
Inorganic Chemistry, 27 (4), 734-740.

16. Ralph G. Pearson, (1987), Recent advances in the concept of hard and soft acids and bases, Journal of
Chemical Education, 64 (7), 561.

17. C.A. Loto R.T. Loto, A.P.I. Popoola, (2012), Corrosion inhibitor of thiourea and thiadiazole derivatives,
J. Mater. Environ. Sci., 3 (5), 885-894.

18. Ramachandran K., Deepa G., and Namboori K., (2008), Computational Chemistry and Molecular
Modeling: Principles and Applications, Springer-Verlag Berlin Heidelberg.

19. B. Sanyal, (1981), Organic compounds as corrosion inhibitors in different environments — A review,
Progress in Organic Coatings, 9 (2), 165-236.

A COMPUTATIONAL STUDY OF PARA SUBSTITUENT
EFFECTS ON CORROSION INHIBITOR ABILITY OF
SELENOCARBAMATES

Dinh Quy Huong'*, Tran Duong!, Pham Cam Nam?

! Department of Chemistry, University of Education, Hue University
2 Department of Chemistry, Faculty of Chemical Engineering, Danang University

Abstract: A theorical study of structures and thermochemical properties of Se-methyl-N-
phenylselenocarbamate (HM) and nine derivatives, used as corrosion inhibitors in the gas phase was
undertaken using Density Functional Theory (DFT) at the B3LYP/6-31G(d) method. Electronic parameters
relevant to their inhibition activity such as Exomo, ELumo, Energy gap (AELn), hardness (1)), softness (S), the
absolute electronegativity (x), the fraction of electrons transferred from the inhibitor molecule to the
metallic atom (AN) and Mulliken population analysis were computed and discussed. The results revealed
that Se-methyl-N-(4-methylphenyl)selenocarbamate (CH3-M) is the best corrosion inhibitor among nine
selenocarbamate derivatives. In addition, computational study also shows that substituents effect
geometric parameters of molecular such as bond lengths, bond angles...

Keywords: corrosion inhibitor, selenocarbamate, Density Functional Theory, computational study
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