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nam (17,9%). Kent va céng su [9] da cho thay
nhirng bénh nhan déng kinh trong thai gian dai
ti 1€ bi suy gidm tri nhé cao hon ciling nhu diém
s trong cac thang diém danh gid chlic nang tri
nhd cling thap hon. Ca tan suat xuat hién con va
thdi gian mac bénh déu cd lién quan tdi chic
néng tri nhé. Tan suat can céng day, thai gian
mac bénh cang lau thi chirc nang cao cap cla
ndo cang dé bi anh hufdng gay suy giam churc
nang tri nhd, rd rang can cd su can thiép diéu tri
tich cuc véi bénh nhan dong kinh d€ giam thiéu
anh hudng xau lén cudc séng cua ho.

V. KET LUAN

Bénh dbng kinh la bénh ly man tinh cta nao
vdi ti 1é mac tuong d6i cao. Bénh ngoai gay xuét
hién can dong kinh con gay anh hudng dén chirc
nang cao cap cua nao, trong dé cé gay suy giam
tri nhg, lam giam chat lugng cudc s6ng cla
ngudi bénh. Nhiéu yéu t6 cla bénh dong kinh
cta lién quan dén suy giam tri nhd, dac biét la
tan sudt xudt hién con va thgi gian mac bénh.
Do dé can co su quan tdm Idn hon tr cac bac si
Idm sang, gop phan xdy dung chién lugc cham
sAc va diéu tri t6t han cho bénh nhan.
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SU’ DUNG TiNH TOAN DFT KET HQ'P VOI THU'C NGHIEM
PE XAC PINH CAC PAC TiNH CUA BENZOYL PEROXID

TOM TAT

Hoat chat benzoyl peroxid dugc su dung boi ngoal
da dé dleu tri mun tring ca, tiéu siing va chong viém.
Két qua quang phd Raman IR thu dugc tir thuc
nghiém dugc so sanh vdi cac tinh toan lugng ti
Gaussian vai DFT/B3LYP két hap vd| cac tiéu chuan 6-
311+G(d p). Cac dac tinh ly hoa va dac tinh dugc luc
cla phan tir hitu co_benzoyl peroxide da dugc phén
tich bang quang phS IR, Raman. Vi tri s& sdng déc
trung cla cac lién ket cdc nhém trong benzoyl
peroxid déu bj léch nhidu so VGi vi tri dai budc séng
thong thudng. Phan tich dién Mulliken cho thdy cac
dam may dién tir dan hudng qua carbon lién két véi
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nhom peroxide cla phan tr trén clung cua vong
benzen. D6 am dién va th€ hoa hoc cua benzoyl
peroxide cd cung do I6n la 4,72955, cho cac lién két
hoa hoc chdt ché va do bén lién két clia electron cao.

Td’ khoa: benzoyl peroxide, phd Raman, phé IR,
phéan bo dién tich Mulliken, DFT.

SUMMARY
USING DFT CALCULATIONS COMBINED WITH
EXPERIMENTAL DATA TO DETERMINE THE
CHARACTERISTICS OF BENZOYL PEROXIDE
The compound benzoyl peroxide is used topically
to treat acne, keratosis, and anti-inflammatory. The
results of Raman and IR spectroscopy obtained in the
experiment were compared with the Gaussian
quantum calculations with DFT/B3LYP the basis sets
6-311G+(d,p). The pharmacodynamic activity of the
organic molecule benzoyl peroxide was analyzed by
IR, Raman spectroscopy. The wavenumber positions
of the bond in the benzoyl peroxide are all deviated
from below the usual wavelength range. Mulliken


mailto:thiennd@hup.edu.vn

TAP CHi Y HOC VIET NAM TAP 507 - THANG 10 - SO 2 - 2021

electrical analysis showed that electron clouds guided
through the carbon bonded to the peroxide group of
the top molecule of the benzene ring. The
electronegativity and chemical potential of benzoyl
peroxide are of the order of 472955, indicating tight
chemical bonds and high electron bonding strength.

Keywords: benzoyl peroxide, Raman spectra, IR
spectra, Mulliken charge distribution, DFT.

I. DAT VAN DE

Benzoyl peroxide (Ci4H1004) (BPO) la mot hgp
chat hitu cd thudc ho peroxide va n6 gém hai
vong benzen dugc ghép bdi mot nhdom peroxide.
BPO 13 mét chét ran két tinh, cé ciu trdc tinh thé
truc thoi, hoa tan trong ethanol, ether va do hoa
tan trong nudc la 9,1 mg/lit & 25°C . BPO dudgc
st dung nhiéu nhu mot chat khagi mao va chat
xUc tac trong céng nghiép bao quan thuc pham.
BPO la mét dugc chit quan trong dé diéu tri
mun trig cd, do hoat déng khang khun cta nd
chéng lai vi khuén Propionibacterium acnes [1].
BPO da dudc st dung nhiéu dang thubc boi
ngoai da dé€ diéu tri mun triing ca & trén thé gidi
[2], hon thé nita nd con cd tac dung tiéu
siing/tiéu mun va chéng viém [3]. Téng hdp
nghién cu gan day chi ra rang BPO la loai thuGc
an toan, c6 Ung dung khang sinh va chéng viém
quan trong. Tuy nhién, BPO van can dugc
nghién clfu vé dac tinh phan tur, dac biét la dac
tinh dugc luc. Do vay, bai nghién clu nay su
dung dir liéu quang phd va k&t qua tinh toan
lugng tir d& gdp phéan lam rd hon dic tinh clia BPO.

Il. NGUYEN LIEU VA PHU'O'NG PHAP NGHIEN CU'U

a. Nguyén liéu. Benzoyl peroxid Ci4H1004
(Trung Quac), s8 16 20080703, dd tinh khiét >
98,0% dudc st dung truc tiép dé do phd Raman,
hong ngoai ma khdéng qua bat ky x{ ly nao.

b. Phuong phap nghién ciru. Hinh thai,
cau truc dién tu, tinh chat nhiét dong, tan s6 dao
dong IR, Raman clia BPO va orbital phan to
(MO) cua phan tr BPO dudc t6i uu hda va tinh
todan bang phuong phap ly thuyét phiém ham
mat dd (DFT) st dung ba théng s8 trao d6i ham
loai Beckes (B3) két hgp vdi phép tuang quan
ham s0 Lee-Yang-Parr (LYP) va cai dat tiéu
chudn 6-311G+(d,p), trén may tinh s dung
phan mém Gaussian 09W va Gaussview 5.0 ([4],
[5]). Chuong trinh chay dé€ t8i uu hda bang
HF/3-21G cho héi tu va dé tim initial force
constant. Ti€p tuc chay B3LYP/6-311G+(d) VGi
T=298 K, khong cai dat %nproc va Yomem.

Viéc gan dién tich Mulliken trén cac phan
khac nhau clia hgp chat da dugc tinh toan va
dudgc lam sadng td6 mot cach cb cha dich d€ xac
dinh d3c tinh va hoat tinh dugc phdm cla hop
chét. Bang phuong phap DFT véi bd tiéu chudn
6-311G+(d, p) cac thong s6 dac trung ly hda
nhu do am dién, thé hda hoc, d6 rong ving cam
nang lugng dugc xac dinh, qua do ly giai dac
tinh dong luc hoc ciia BPO.

Két qua do thuc nghiém cta BPO: phé IR do
bdng Shimadru (s6 séng: 400+4000 cm™) tai
Khoa Hoa, Trudng Dai hoc Khoa hoc Tu nhién;
ph6 Raman do bang Horiba LabRAM HR
Evolution (budc song kich thich: 785 nm; dich
chuyén Raman: 176+2000 cm™) tai Khoa Vét ly,
Trudng Dai hoc Su' pham Ha Noi.

Il. KET QUA NGHIEN cU’'U VA BAN LUAN
3.1. Hinh thai phan t&. M6t phan tor BPO
trong pha khi dugc t6i uu hda cé cac nguyén tur
va dudc danh s6 nhu hinh 1. Phan tr BPO ¢6 hai
vong benzen dugc két ndi v6i nhau bang hai
nhém peroxide. D€ momen dién hdéa bang nhau
thi hai vong benzen dat vudng goc nhau, lién két
cdng hda tri gilra O1 va 02 dudc coi la lién két
dong hoa tri. Theo quan diém vé nhém diém thi
BPO thudc nhom diém Cav. Cac ddc tinh phan t
cla BPO dudc nghién ctu tinh toan cho ra cac
thong s6 dd hadp thu riéng thu dugc bdng phan
mém HyperChem 8.0.6 dudc chi ra trong bang 1.
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Hinh 1. Ciu truc phan ta’ BPO duoc toi uu hoa.
Bang 1. Théng sé vat ly cua Benzoyl
eroxid

Thong so Gia tri
S6 lugng nhuGng lién két hidro 0
S6 lugng nhan lién két hidro 4
S6 lugng lién két xoay 5
Dién tich bé mat phan cuc theo topo | 52,6A2
. , . 242,058
Khoi lugng chinh xac g/mol
SO nguyén tir nang 18
S0 lugng lién két dong hda tri 1

Cac thong s hinh hoc dugc tinh toan t6i uu
hoa vé d0 dai, géc cac lién két trong phan tor da
dudgc trinh bay trong bang 2.

Bang 2. Cac thong sé hinh hoc duoc téi uu hoa cho BPO duoc tinh toan & HF/DFT

(B3LYP) vdi bé co sé 6-311G+(d, p).
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D5 dai lién k& B3LYP 6- D6 dai lién B3LYP 6-

&) HF |3336+(dp) B3PWOL| " st (A) HF  |311G+(dp) B3PWIL
01-02 1,4583 | 1,4583 | 1,4583 C9-Ci3 1,3949 | 1,3948 | 1,3949
01-C17  |1,3595 1,37 1,3595 C9-H21 1,0859 | 1,0869 | 1,0859
02-C18 1,37 1,3595 1,37 C10-Cl4 | 1,3948 | 1,3949 | 1,3948

03-C17 | 12212 | 1,2379 | 1,2212 | C10-H22 | 1,0869 | 1,0859 | 1,0869
04-C18 |1,2379 | 1,2212 | 1,2379 | Ci1-Ci5 | 1,3948 | 1,3948 | 1,3948

C5-C7 1,38 1,3948 1,38 C11-H23 1,0862 1,0861 1,0862
C5-C9 1,38 1,3949 1,38 C12-C16 1,3948 1,3948 1,3948
C5-C17 1,4843 1,4542 1,4843 C12-H24 1,0861 1,0862 1,0861
C6-C8 1,3948 1,38 1,3948 C13-C15 1,3949 1,3948 1,3949
C6-C10 1,3949 1,38 1,3949 C13-H25 1,0862 1,0861 1,0862

C6-C18 1,4542 1,4843 1,4542 C14-C16 1,3948 1,4949 1,3948
C7-C11 1,4542 1,3948 1,3948 C14-H26 1,0861 1,0862 1,0861
C7-H19 1,086 1,0869 1,086 C15-H27 1,0861 1,0861 1,0861
C8-C12 1,3948 1,3948 1,3948 C16-H28 1,0861 1,0861 1,0861
C8-H20 1,0869 1,086 1,0869
Goc giira B3LYP 6- Goc giira lién B3LYP 6-
lien ket (a6)]  MF |3116+(d,p] B3PWOL| "kt (d6) HF  1311G+(d,p) B3PW91
02-01-C17 |106,7359| 107,9146 |106,7359 |C14-C10-H22 | 118,335 | 118,5089 | 118,335
01-02-C18 |107,9146| 106,7359 |107,9146 | C7-C11-C15 |119,9992 | 119,998 |119,9992
C7-C5-C9 (122,1647| 119,9931 |[122,1647 | C7-C11-H23 |120,0082 | 120,0119 |120,0082
C7-C5-C17 |118,9299| 120,0153 |118,9299 |C15-C11-H23 |119,9926 119,99 119,9926
C9-C5-C17 [118,9053| 119,9916 |118,9053 | C8—C12-C16 | 119,998 | 119,9992 | 119,998
C8-C6-C10 |119,9931| 122,1647 |119,9931 | C8-C12-H24 |120,0119 | 120,0082 |120,0119
C8-C6-C18 |120,0153| 118,9299 |120,0153 |C16-C12-H24 | 119,99 119,9926 119,99
C10-C6-C18 (119,9916| 118,9053 |119,9916 | C9-C13-C15 [119,9985 | 119,9968 |119,9985
C5-C7-C11 |118,9204| 120,0055 |118,9204 | C9-C13-H25 | 120,021 | 120,0226 | 120,021
C5-C7-H19 |121,7623| 120,9398 |121,7623 |C15-C13-H25(119,9803 | 119,9803 |119,9803
C11-C7-H19 |119,317 | 119,9544 | 119,317 |C10-C14-C16 |119,9968 | 119,9985 [119,9968
C6-C8-C12 |120,0055| 118,9204 |120,0055 |C10-C14-H26 [120,0226 | 120,021 |120,0226
C6-C8-H20 [120,9398| 121,7623 |120,9398 |C16-C14-H26 [119,9803 | 119,9803 [119,9803
C12-C8-H20 |119,0544| 119,317 |119,0544 |C11-C15-C13|120,0014 | 120,0031 |[120,0014
C5-C9-C13 |118,9158| 120,0035 |118,9158 |C11-C15-H27 | 120,001 | 120,0014 | 120,001
C5-C9-H21 |122,5693| 121,6572 |122,5693 |C13-C15-H27|119,9976 | 119,9955 |[119,9976
C13-C9-H21 |118,5089| 118,335 |118,5089 |C12-C16-C14 |120,0031 | 120,0014 |120,0031
C6-C10-C14 (120,0035| 118,9158 |120,0035 |C12-C16-H28 |120,0014 | 120,001 |120,0014
C6-C10-H22 |121,6572| 122,5693 |121,6572 |C14-C16-H28|119,9955 | 119,9976 |119,9955
3.2. Phan bo dién tich Mulliken
Badng 3. Pién tich theo phan bé Mulliken cdc nguyén tu’ trong phan tu’ BPO vdi cdi dat
c0' sd 6-311G+(d,p).

Nguyén tir o1 02 03 04 c5 C6 Cc7
Dién tich (e) 0,09940 0,10891 -0,23514 | -0,22845 | 0,99083 | 0,97643 | -0,35788
Nguyén tir (o] c9 C10 Ci1 C12 C1i3 Ci14
Dién tich (e) | -0,34540 | -0,13073 | -0,11977 | -0,20319 | -0,21576 | -0,25799 | -0,27422
Nguyén tir C15 C16 C17 C18 H19 H20 H21
bién tich (e) | -0,10983 | -0,11318 | -0,50566 | -0,48919 | 0,15034 | 0,14868 | 0115271
Nguyén tir H22 H23 H24 H25 H26 H27 H28
Dién tich (e) 0,13605 0,13605 0,13441 0,13475 | 0,13311 | 0,13524 | 0,13362

Theo phan b6 Mulliken thi dién tich cac tinh phan t nhu tinh chat vat ly, hdéa hoc. Su
nguyén tlr trong phan tir BPO vGi cai dat cd s@ 6-  tiéu thu nang lugng trong quad trinh dao dong
311G+(d,p) & bang 3. Theo ly thuyét DFT thi s cho biét su dinh hudng cta th€ dién tir trong cac
phan bd dién tich gilta cic obitan phan tir thé phan khac nhau ctia hgp chat. Thong thudng,
hién su chuyén ddi néng lugng dé tao ra cdc ddc  dam may dién tr dugc dinh hudng vé phia cla
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nhom peroxide vi né chfa 4 oxy. Tai day, cac
ddm may dién tr tap trung truc ti€p trén cac
nguyén tr carbon cla vong benzen va bac cau
qua carbon lién két v6i nhom peroxide cta phan
tir trén cung cla vong benzen. Nhu vay dam
may dién ti da bao trum toan khdéi phan tir BPO
va lam cho BPO ¢ hoat tinh manh dong nhat.

Do su dinh hudng, cac carbon cla cdc nhém
peroxide tré nén trung tinh, trong khi dam may
electron van tap trung & 03, 04 va co lién két n
dé duy tri trang thai can bang hda hoc. Ngoai ra,
cac lién két ludng cuc manh (C=0) dudc tao ra
d6i xirng trén cac nhom peroxide. Phan bd dién
tich am xuat hién & ca hai dau va nd bi suy giam
vlng gilfa phan tr tap trung & nhom peroxide,
do d6 dac tinh thudc khéng phan biét dau hay
cudi phan tur BPO.

Bang 3 cho thay khéi lugng proton & trong
cac nguyén tir carbon clia ca hai vong benzen
nhiéu han cac nguyén tir khac, diéu nay la vi cac
dién tich dao dong qua lai thong qua nhom
peroxide. Cach thdc dinh hudng dién tich khéng
d6i xng nay gay ra hiéu U'ng chéng viém cua
BPO [6]. Dién tich khong d6i xi'ng va su phan
chia trong BPO dugc thé hién rd rang qua mau
sdc trong hinh 3.

Hinh 3. Phén bd’ dién tich khdng déi xung cua
nguyén tJ’ trong phan tu’ BPO theo Mulliken
3.3. Phéd IR, Raman va gan dao dong
Phd IR, Raman cla BPO theo DFT va thuc

nghiém do dudc & hinh 4 va hinh 5.
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Hinh 4. Phé IR cua BPO theo ly thuyét DFT
a) va thuc nghiém b).

TU cau tric t6i uvu phan t&r BPO & hinh 1 cho
thdy cac nguyén t&r thubc nhiéu mét phang khac
nhau, phan t&r nay coé 28 nguyén tr nén co 78
dao dong (53 dao dong trong mat phang va 25
dao déng ngoai mét phang). Két hap vdi két qua
thuc nghiém do dugc, chidng téi dua ra mét s6
dinh phd dic trung rd rang trong phén t&r BPO
va gan cac ki€u dao ddng tuong (ng véi cac lién
két (Bang 4). Cac dao dong cua cac lién két
trong BPO chu yéu la 3 kiéu dao ddng: C-H, CC
trong hai vong benzen va nhom peroxid.
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Hinh 5, Phé Raman cua BPO theo ly thuyét
DFT a) va thuc nghiém b).

Do nhom peroxid lién két gilta hai vong
benzen nén chi con cé 10 lién két C-H, do do6 co
20 dao dong udn sé dudc quan sat thay. 10 dao
dbng ubn trong mat phang C-H dugc tim thay tir
1072- 840 cml. 10 dao dong ubén cong ngoai
mat phang C-H dugc quan sat tai 840- 500 cm'..
Thong thuGng, hai dai dao dong udn khac nhau
nay dudc xac dinh trong vung lan lugt la 1300-
1000 cm™ va 1000- 750 cm™ [7]. C6 nghia la 20
dao déng udn nay da dich chuyén rat nhiéu vé
phia c6 budc séng cao hon. Piéu nay chi ¢ thé
giai thich la do anh hudng ctia nhém peroxid gay
ra, chinh nhdm nay da dung nang lugng cla hai
vong benzen dé tao ra hoat tinh rdt manh, né c
thé 1a nguyén nhan gay ra tinh khang khuan,
ch6ng viém manh BPO da biét [6].

Trong vung 1600-1400 cm™ c6 dao dong kéo
dai cua 16i phenyl CC (gébm C=C va C-C). Cac dai
kéo dai C=C lan Iugt la 1603, 1597, 1484, 1448
cm; lién két C - C ¢ 1340, 1317, 1234 va 1220
cm™. Do co6 su lién két chat ché cia nhom
peroxid véi truc ti€p 16i phenyl, nén dao dbng
cla vong kéo cang thudng la theo duGng chéo.
Trir mot dai lién két C=C, tat ca cac dao dong
khac déu nam dudi dai budc séng theo nhu
théng thudng va toan bd dao dong co gian cla
lien két C-C léch khoi viung s6 song dac trung
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cla nd. Hién tugng cac lién két l1éch khoi vi tri s6
séng la do cac ndng lugng trao déi gitta hai vong
phenyl théng qua nhdm peroxid, day c6 thé coi
la d3c diém tao ra d&c tinh cua BPO. Vong
carbon (CCC) dao dong trong va ngoai mat
phang tuong (g & dai tir 200 dén 470 cm™L. Cac
vi tri dao dong nay cua vong carbon cling khong
G vung s6 song thong thudng va co6 cudng do
yéu. C6 thé cho rang, do lién két manh cla
nhém peroxide nén kim ham su dao dong cua
vong carbon.

DG véi cac acid peroxid déu cé dai hap thu
yéu trong vung 900- 800 cm™ do dao dong kéo
dai 0-0. Acid peroxid cling c6 hai dai manh &
1840-1810 cm! va 1800-1770 cm! (béo bao
hoa) do dao déng kéo dai C=0 cua chung.
Thong thudng, cuGng do clia nhitng dai tan ing
VGi lién két C=0 nay rat cao.

O day, dao dong kéo gian O-0 dugc tim thay

vGi cudng do yéu & tan so la 800 cm™. Cac dai
ubn trong mét phang va ngoai mat phang tuong
Ung cla O-O [an lugt la 200 va 100 cm™. Dai
nam & phan cudi cla vung khao sat, chu yéu la
lién két long Iéo va dac tinh dong nhat cao. C=0
la phan chinh cia nhom peroxid va dao dong
kéo dai cia né dugc quan sat & 1782 va 1755
cm! trong phé IR. Cac s6 séng nay nam léch -50
cm™ so vdi ving s6 song tung Ung vdi lién két
thdng thudng, tlrc la cé thé gdy ra bién di ndng
lugng trong phan tr d&€ nd sinh ra dic tinh cua
hgp chét. Cac ché dd ubn trong mdt phang va
ngoai mat phang C=0 [an lugt xudt hién & 460
va 445 cm™ va 170 va 160 cm™.

Cac cuc dai kéo dai C-0 xuat hién & 1176 va
1196 cm, lién két nay & phan gilta clia cau tric
BPO, né c6 tac dung gin két 0-0 dé gil né gan
vong benzen. Cac ché do uén C-O trong mat
phdng lan lugt & 350 va 325 cm™ [8].

Bang 4. Gan dao déng dic trung phé IR, Raman theo tinh todn DFT va thuc nghiém.

Thir Thu'c nghiém DFT/6-311G+(d,p) . ~
tu IR (cm™) Raman (cm!) | IR (cm™) Raman (cm™) Gan dao dong
1 - 284w - 268w (CCQ)y
2 325w 350w 315w 340w (C-0)d
3 - 460w - 445w (C=0)0
4 - 618s - 628w (C-H)y
5 - 666m - 684w (C-H)y
6 692vs - 716vs - (C=H)y
7 7925 - - - (C=H)y
8 - 800w - 812w (0-0) u
9 846s 848m 860m 860m (CH)d
10 891vw 894s - 940s (CH)d
11 941w - - - (C-H) &
12 993 vs 1003vs 1004vs 1020vs (CH)d
13 1035s 1025m - 1036s (C-H)d
14 1072m - 1052w - (C-H)d
15 - - 1108vw - (CH)d
16 1176s - 1196m - (C-O)u
17 1220vs 1234vs 1236vs 1244vs (CQwu
18 1317s - 1340vw - (CQwu
19 1448vs - 1484vw - (C=C
20 1597s - 1644vw - (C=Q)u
21 1755vs - 1812vs - (C=0)u
22 - 1603vs - 1644vs (C=Q)u
23 1782s 1778vs 1836s 1836vs (C=0)u

Trong do: vs- rat manh, s- manh, m- trung binh, w- yéu, vw- rat yéu, y la bién dang ubn ngoai
mat phang, 13 bién dang udn trong mét phang, u la kéo dai.

3.4. Tinh chat nhiét dong hoc. Két qua
tinh toan mot vai dac trung vé tinh chat nhiét
doéng clia BPO tai T=298,15 K, P=1,00 atm la:
tdng nang lugng nhiét (139,998 kcal/mol), ndng
lugng dao dong (138,220 kcal/mol), ndng lugng
dao ddng diém Zero (130,71093 kcal/mol), nhiét
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dung mol dang tich C. (56,004 cal/mol.K) va
entropy S (129,071 cal/mol.K).

3.5. Tinh chat héa ly. Cac tinh chat hda hoc
lién quan dén cdu trdc phan t&r va mic nang
lugng bién phan t&r cia BPO dugc tinh toan va
toan bo cac thong s6 dugc trinh bay trong bang 5.
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Bang 5. Bang cac théng s6 hoa ly cua BPO.

n ~r B3LYP 6-
Thong so6 311G+(d,p)
Etotal (kcal/mol) -840,38..
Enomo(eV) -7,48558
ELumo(eV) -1,97337
AEnomo-Lumo(eV) -5,51221
D0 clring hda hoc n (eV) 2,75611
Do am dién y (eV) - 4,72955
Thé hda hoc y (eV) 4,72955
D6 mém hda hoc ¢ (1/eV) 0,36283
Chi s6 d6 nhiém dién o (eV) 4,058

D0 rong ving cdm nang lugng clia cac obitan
phan t&r (HOMO va LUMO) ctia BPO dugc tinh
toan la 5,51221 eV cho thdy su 6n dinh hda hoc
cao clia nd.

D0 am dién va thé hoa hoc cd clng do 16n la
4,72955 cho thdy néu cé phan (ng thi BPO sé
tda nhiét va coé do I6n xac dinh. Gia tri cua thé
nang hda hoc khoang 4,73 eV cho thay cac lién
két héa hoc chat ché va do bén lién két cua
electron cao. Ta biét d6 am dién vong benzen
khoang 2,09 eV, con két qua tinh cho BPO la I6n
khoang 4,73 eV, tic la cd su dich chuyén ndng
lugng thong qua cac obitan xen phu nhau, diéu
dd dudc cho la do su doi xirng clia vong benzen
hai bén nhdm peroxide. Tinh toan DFT con cho
chi s6 nhiém dién ctua BPO cé gia tri I6n la o =
4,058. Hinh 6 cho biét orbital phan tr cao nhat
(HOMO) va thap nhat ctia BPO theo ly thuyét DFT.

-2 %‘ “'

a)
Hinh 6. a) LUMO va b) HOMO cua BPO theo
tinh toan DFT.

Theo dong Iuc hoc, khi BPO dugc hap thu vao
da nd bi phan huy tao thanh acid benzoic dé loai
bd Propionibacterium acnes va hinh thanh oxy
mdi dé loai bd vi khudn yém khi. Dong thdi, khi
BPO & trong mun thi né lam giam dang k& ndng
do6 acid béo va su phat huynh quang clia nang
I6ng. Dac tinh khang sinh manh cua BPO trén co
thé 1a do cac dic tinh ly hda dugc phén tich & trén.

V. KET LUAN

Viéc st dung phuang phap tinh toan DFT da
t6i uu hda vi tri va gan s6 cac nguyén t trong
phan t&r BPO trong pha khi. TU su t6i uu cdu
trdc, cac tinh toan dua ra vai dac trung cho tinh
chat vat ly thudng dugc sir dung nhu khaéi lugng,
dién tich bé mat.

Két hgp vai phuong phap DFT thi cac mode
dao dbng d3c trung ctia phd Raman, IR da dugc
phén tich, ching t6i cling d& gan dudgc cac ki€u
dao déng nay cho cac dinh phé thuc nghiém dic
trung cta BPO. Viéc phén tich su dich chuyén
I6n s6 séng tuong (ng véi cac lién két dac trung
c6 thé 1a nguyén nhan gdy ra dic tinh khang
sinh ctia BPO.

Cac tinh chat nhiét dong va hda ly cia BPO
cho thdy su 6n dinh vé tinh chat vat ly va hda
hoc trong diéu kién tu’ nhién. Cac gia tri vé tdng
nang lugng phan tr, nang lugng HUMO va
LUMO, cling nhu gia tri d6 am dién va thé hoa
hoc dac trung cho tinh chat hoa ly cling cho thay
BPO c6 dac tinh khang sinh va chéng viém manh.
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