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OXY SINGLET VA HIEU SUAT LUQNG TU CUA KEM
TETRASULFOPHTHALOCYANINE TRONG DUNG MOI DIMETHYLFORMAMIDE
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TOM TAT: Phan img oxy hod hop chdt 1,3-Diphenylisobenzofuran béi oxy singlet dugc sinh ra tir
chdt nhay quang kém tetrasulfophthalocyanine thue hién trong dung méi Dimethylformamide. Két qud dat
dwoc cho thtfy rﬁng hiéu sudt lwong tir cia oxy singlet dwoc tinh toan tir thuc nghiém la 0,456.

Tir khoa: Phthalocyanine, 1,3-diphenylisobenzofuran, Singlet oxygen, Photosensitizer.

1. PAT VAN PE

Trong nhirng ndm gan déy, phan @mg quang
oxi héa dang duoc quan tdm nhidu trong linh
vuc hoa hoc. Trong d6 phan tir oxy singlet (102)
la tic nhan dong vai tro rit quan trong trong
phin tmg quang oxy hoéa. Oxy singlet thuong
dugc sinh ra béi s chuyén ning luong tir trang

h

PS) —~Y _,PS) —> P(Ty)

P(Ty) + 20, > P(So) + 'O,

'0, 13 tac nhén oxy héa manh c6 thé tham
gia vao cac phan ng hda hoc dugc tng dung
rong rii trong nhiéu linh vuc. Trong linh vuc xtit
ly moéi truong, 'O, phan tng voi  cac
hydrocarbon da vong (polycyclic aromatic
hydrocarbons) tao thanh cac sin phim
dioxetanes hay endoperoxides khong bén dé bi
phan huy sinh hoc. Trong mét s qua trinh sinh
hoc, 02 tham gia vao qua trinh tong hop cac
hop chat prostagladins, bioluminescene. Ngoai
ra, '0, c6 thé pha hity céc cdu tric DNA, mang
té bao va cac enzymes khong hoat tinh. Pac biét
trong y hoc, 'O, dugc tmg dung trong phwong
phap quang dong hoc (photodynamic therapy)
dé didu tri bénh ung thur va céc bénh vé da...[1]

Luong 'O, sinh ra trong phan ung duge
danh gié thong qua dai lugng hiéu suét luong tir.
C6 nhiéu phuong phap duoc st dung dé xac
dinh hiéu sudt luong tr ciia oxy singlet nhu
phuong phap quang 1y (photophysical) do phé
huynh quang do 'O, phat ra khi né troé vé trang

thai kich thich ciia chit nhay quang sang oxy
triplet hodc sinh ra dudi tic dung cua vi song.
Oxy singlet ciing c6 thé sinh ra truc tiép tir phan
ung hoéa hoc nhu phan ung giira H,O, va NaOCl
hodc phan ung nhiét phan cac acromatic
endoperoxides ...[1]

(P: Chat nhay quang)

thai bén & budc séng A = 1269 nm. Phuong phép
ndy cho két qua chinh xéc, tuy nhién phwong
phap ndy can phai st dung thiét bj chuyén dung
¢6 gia thanh rat cao [6]. Phuong phap quang hoa
(photochemical) sir dung tac nhan dap tit oxy
singlet (quencher for singlet oxygen) trong dung
moi hitu co nhu 1,3-Diphenylisobenzofuran
(DPBF), anthracene, guanine, bilirubin [2,3,5],
trong d6 DPBF dugc sir dung phd bién do rat
nhay v&i oxy singlet va d& dang do dac bang phd
UV-Vis. Trong nghién cru nay chung t6i trinh
bay két qua nghién ctru thuc nghiém va tinh
toan hiéu suit luong tir ciia oxy singlet khi c6
mat chat nhay quang kém-
tetrasulfophthalocyanine (ZnTSPc) bang phwong
phap quang hoa stir dung DPBF nhu tac nhan dap
tit oxy singlet.
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2. NGUYEN LIEU VA PHUONG PHAP
PHAN TiCH

2.1. Héa chit va thiét bi:
- ZnTSPc dugc didu ché tai Vién cong

nghé hoa hoc theo tai liéu [7].
- 1,3-Diphenylisobenzofuran  (Merck),

N,N-dimethylformamide (DMF-
Prolabo). K,Cr,0,, H,SO, (TKHH—
TQ)

- Phé phan xa UV-vis duoc do trén may
UV-vis Spectrometer V530
(Shimadzu).

- Dén 250W-220V, HLX64654 halogen

CeHs
/
o + 102 —_—
S
CeHs

1,3-Diphenylisobenzofuran

(Orsam-Xenophot), cudng d§ anh sang
dugc do bang photodiode BPX-65 trén
méy Voltcraft MS-1300 va dugc diéu
chinh bang thiét b bién thé tr ngiu.

2.2. Phuwong phép xic dinh hi¢u suit lwong tir
ciia phan tng quang oxi héa hop chiat DPBF:

Phan tmng quang oxy hoa hop chit DPBF
bing oxy singlet xay ra qua 2 giai doan: dau
tién, DPBF bj oxy héa qua hop chat
endoperoxide trung gian, sau do 1 nguyén tir oxy
dugc tach ra tao thanh o-Dibenzoylbenzene (so
db hinh 1) [4].

CeHs CeHs
(0]

(6]

O . o
(0]

CeHs CeHs

0-Dibenzoylbenzene

Hinh 1. Phan ng oxy hoa hop chit 1,3-Diphenylisobenzofuran bai 'O,

Ham lugng DPBF bi oxy hdéa dugc xac dinh
dwa trén sy giam d6 hip thu & budc séng A =
412nm bang phd UV-vis. Hiéu suit luong tir ciia
oxy singlet (®,) trong phan g nay duoc tinh
dwa trén phuong trinh duong thang biéu dién sy
tuong quan giita nghich dao hiéu suét luong tir
ctia hop chét DPBF (1/®ppgr) va nghich dao
ndng d6 (1/[DPBF]):

1 ek T
Oy P, P, k, [DPBF]
Trong do:

- @, Hiéu sut luong tir ctia oxy singlet

- kg hing s6 tbc dd phan huy cia oxy
singlet trong dung moi

- k,: hing s6 toc d6 phan ting ctia DPBF
boi oxy singlet

- ®pppp: hiéu sudt luong tir hop chit
DPBF dugc xac dinh tir phuwong trinh:

D pppp == # @)

Voi:

- C, :Nbngdd DPBF truéc khi
chibu sang (uM/1)

- G : Néng d6 DPBF sau khi chiéu
sang tai thoi diém t (uM/1)

- Vg :Thétich dung dich phéan tmg
(cm’)

-t - thoi gian chiéu sang (s)

- Ius :dong photon dugc hép thu
dugc tinh theo cong thirc

AP
1, =o.~— 3)
NA
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Voi:

- a=1-10"

- E:d6 hip thu cta chit nhay quang
& budc song chiéu sang.

- A:dién tich duoc chiéu sang (cm?)

- P: cuong d6 anh sang (
Photons/cm?.s)

- Na: hing sb Avogadro

3. THU'C NGHIEM

3.1. X4c dinh hiéu suit lwong tir ciia phéan
irng quang oxi héa hop chit DPBF:

Phan g dugc thuc hién trong cuvet thach
anh 5ml, dat trong dung dich K,Cr,0,/H,SO,
0,006M (ding dé loc tia UV). Dung dich 2,5ml
DPBF hoa tan trong DMF véi néng d6 tir 10-
100uM lan luot duoc cho vao cuvet. Phan ung
duoc thuc hién & nhiét do 18°C. ZnTSPc duogc
cho vao timg dung dich trén sao cho d6 hip thu
cuc dai & budce séng A = 676 nm 14 0,2. Ngudn
sang dugc phat ra tr den 250W-220V, HLX
64653 Halogen (Orsam-Xenophot) va duoc diéu
chinh dén cwong d6 10" photon/cm®s. Trudc
khi chiéu sang, dung dich dugc bdo hoa oxy
khong khi trong thoi gian 15 phat. Thoi gian
chiéu sang 30 giay. Mdi ndng d6 DPBF dugc
thuc hién 10 14n do va liy gia trj trung binh. Do
hép thu cia dung dich DPBF trong DMF dugc
do ¢ budce song 412 nm (hinh 2).

Dé xé4c dinh vai trd ciia chit nhay quang va
oxy trong phan ung quang oxy hoda, phan tng
dbi chimg duoc thuc hién véi diéu kién tuong tu
nhur trén nhung thuc hién 1an lugt trong trudng
hop:

1. Khong chibu sang.
2. Khoéng sir dung chit nhay quang ZnTSPc.

Khong c6 mit oxy bing cich suc bdo hoa
dung dich bang khi Argon trong thoi gian 15
phaut..
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Hinh 2. Ph6 UV-Vis ciia DPBF (70 uM) trong dung méi

4. KET QUA VA BIEN LUAN

Oxy singlet trong dung dich DMF dugc tao
thanh do sw chuyén ning luong tir trang thai
triplet cta chét nhay quang ZnTSPc khi duogc
kich thich béi dong photons. Phuong trinh (*)
dugc it ra tir dd thi (hinh 3) biéu dién mbi
tuong quan gitta 1/®pppr (Pppgr dugc tinh theo
phuong trinh (2), (3) va cic théng sb thuc
nghiém trong bang 1) va 1/[DPBF] ([DPBF] la
ndng d6 cua DPBF 1an luot 13 10 uM, 20 uM, 30
uM, 40 uM, 50 uM, 60 uM, 70 uM, 80 uM, 90
uM, 100uM). Tu phuong trinh (1) va phuong
trinh (*) s€ tinh dugc hiéu sut luong tir ciia oxy
singlet ®, = 0,456.

L 0.00006—L 12194 %
[DPBF]

DPBF

Bang 1. Cac thong s6 thyc nghiém

Thong sb Gia tri
A 2,8 cm’
P 2.10"® photons/cm™.s
E 0,2
Na 6,023.10"
Vr 2,5cm’
t 30s

Trong phan tmg ddi chimg & thi nghiém (1),
(2) va (3) két qua cho thdy do hép thu cua dung
dich DPBF trong DMF hoan toan khong thay
dbi trong ca 3 trudong hop. Pidu nay chung t6
khong ¢6 su phan hiy hop chat DPBF khi khong
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c6 su hién dién cta oxy, ZnTSPc va anh sang. hop chit DPBF.
Khi d6 oxy singlet dong vai tro tdc nhan oxy hoa

0 T T T T T )
0 100000 200000 300000 400000 500000 600000
1/[DPEF],[M"]

Hinh 3. B4 thi biéu di&n quan hé gilia 1/®pppr va 1/[DPBF] theo phuong trinh (1) cia phan img
quang oxy hoa hop chit DPBF bang 'O, stt dung ZnTSPc trong DMF

5.KET LUAN quang ZnTSPc dugce xac dinh la 0,456. !(ét qua

Chung t6i da xay dung thanh cong phuong nqay §e la co s9 cho vige xéc dn,lh hidu suat luqng

(o oa n % 1 , tr cia oxy singlet cho ho phirc Phthalocyanine

phap xdc dinh hiéu suat luong tir “O, s dung va nhimg chat nhay quang trong céc cong trinh
hop chat DPBF nhu mot tdc nhan dép tit oxy & Ay quang & &

singlet. hi¢u sut lugng tir '0, vé6i chét nhay nghién ciru tiep theo.

SINGLET OXYGEN AND QUANTUM YIELD OF ZINC
TETRASULFOPHTHALOCYANINE IN DIMETHYLFORMAMIDE SOLVENT

Le Thanh Minh”, Phan Thanh Thao®, Phan Minh Tan®
(1) Institude of Chemical Techonology
(2) The Department of Science and Technology of Ho Chi Minh city

ABSTRACT: The oxidation of 1,3-Diphenylisobenzofuran by singlet oxygen generated from zinc
tetrasulfophthalocyanine sensizer was investigated in Dimethylformamide. The result shows that singlet
oxygen quantum yields calculated in this case is 0.456.

Keywords: Phthalocyanine, 1,3-diphenylisobenzofuran, Singlet oxygen, Photosensitizer.
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