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TOM TAT

Vat liéu nano CdSe duoc tong hop bang “phurong phép wét” véi thioglycolic acid
stt lam chét bao vé bé mat d€ thu dugc dung dich huyén phu huynh quang c6 kha
nang phan tan tot va bén trong dung dich nudc. Kich thudce trung binh hat nano
vat liéu CdSe khoang 6-8 nm, duoc tinh toan theo phwong trinh Scherrer. Phan tich
phd hap thu UV-Vis chi ra rang do dong déu vé kich thudc hat trung binh ctia vat
liéu tdng hop duogc c6 xu hudng giam dan cia nhiét d6 phan éng tang 1én. Dudi sw
kich thich cua tia tr ngoai, budc séng phat quang ctia vat liéu tong hop dugc giam
theo chiéu giam dan cua nhiét d6 phan tng, twong tng 473 nm, 546 nm, 610 nm,
va 756 nm véi cac mau dung dich huyén phti t6ng hop & nhiét do 5 °C, 25 °C, 50
°C, va 100 °C. Cac dung dich huyén phtt nano CdSe tong hop duoc déu c6 kha
nang phat quang ro rang trong vung anh sang kha kién va tit dudi mo co thé sinh

hoc.

Tw khoa: CdSe, huyén phu nano CdSe, phuong phap wdt, huynh quang, mo co thé

sinh hoc.

1. MO PAU

Vit liéu nano ban dan (“chdm luwong t&t”, quantum dots, QDs) ndi chung va
nano cadmium selenide (CdSe) noi riéng dang nhan duwoc su quan tam 16n trong nhiéu
linh vire nghién cttu va ting dung khodng vai thap nién tro lai day nho vao nhitng tinh
chat doc dao ching cé duoc [1-6].

Hién nay cac nha khoa hoc dang tap trung nghién cttu cac loai vat liéu ban dan
la nhiing hop chat thuéc nhém AII-BVI nhw CdSe boi chang ¢ pho kich thich rong,
pho phat xa hep, hiéu sudt huynh quang cao va co6 tinh chat quang 6n dinh [7] nho
nhitng tinh chat wu viét do hiéu tng giam gitt luong t& mang lai nhu tang tinh chat
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dién, tang kha nang xdc tac quang hoa, thay d6i cac tinh chat phat quang nén hién nay
cham luong t&r dang duoc nghién ctu ché tao cac thiét bi phat quang nhu QDs-LED
phat anh sang xanh 14 cay va anh sang d9,... [8] Cac vat liéu ban dan nano phat quang
CdSe con cé nhiéu tiém néng tmg dung nhu trong cac linh kién dan séng chita cac
cham lugng ti trong vung hong ngoai, cac LED cham luwgng tk, laser chdm luong ti.
Thoi gian gan day, vat liéu nano ban dan ndi chung va nano CdSe néi riéng thu hut
duoc si quan tam 16n cho tiém nang tng dung trong cam bién huynh quang va danh
dau sinh hoc. D€ ¢6 dugc nhiing tinh chat wu viét ctia vat liéu kich thudc nano noi
chung va tinh chat phat quang ndi riéng, san pham vat liéu nano téng hop dugc can
dat nhiing yéu cau nhat dinh twong ting. Cau tric va hinh thai san pham nano CdSe
nhay cam voi sy thay d6i ctia cac diéu kién moi truong tong hop nhw néng do tién
chat, ty 1é chét phan tng, nhiét d9,... [7] Da co rat nhiéu phuong phap tong hop vat liéu
nay duoc nhiéu tac gia va nhom nghién cttu phat trién va cong bo, ¢ thé ké dén nhu
phuong phép phan tng thé ran, chuyén vi thé ran, tu sinh ¢ nhiét do cao, dién héa
hoc, va quang hoa hoc. Bay déu la nhitng phuwong phap ¢ quy trinh phtc tap, yéu cau
phai duoc thuc hién ¢ diéu nhiét do va ap suat cao, hodc trong moéi truong chan khong,
va tién chat phai la cac hop chat co-kim gid thanh cao [9-12]. Mot s6 nghién ctu gan
day da gidi thiéu dugc mot phwong phap mdi, voi tén goi “phuong phap wdt” (“wet
method”), d€ tong hop vat liéu nano CdSe trong mdi treong nudc voi nhitng yéu cau
vé diéu kién phan tng va hda chat don gian, gia thanh thap [7, 9, 12-15].

Tuy nhién, hién nay chua c6 nhiéu nghién ctru vé tong hop vat liéu nano CdSe
bang “phuong phap wét” so véi s6 lwong bao cdo vé viéc sit dung cdc phuong phap
truyén thong, cling nhw chwa ¢d nhiéu bao cao vé kha nang tng dung caa loai vat liéu
nay trong co thé sinh hoc. Do d6, trong bao cao nay, anh hudng cua yéu té nhiét do
phan tng dén mot s6 tinh chdt quang cta huyén phu nano CdSe tong hop trong moi
treong dung dich nwdc dwge khao sat, va thit nghiém tinh chat phat quang cta san
pham tong hop duoc dudi mo sinh hoc cua mAau vat chim ct.

2. PHUONG PHAP NGHIEN CUU
2.1. Hba chat

Se (selenium), Na:SOs (sodium sulphite), CdCl2-2,5H20 (cadmium chloride),
C2H40:S (thioglycolic acid), CH4+O (methanol), NaOH (sodium hydroxide) xuat x& tu
Xilong Chemicals va duoc st dung truc ti€p ma khong tién hanh tinh ché'lai. Tat ca cac
dung dich chtra chat phan tng déu duoc khudy manh va suc khi N2 (nitrogen) dé€ loai
khi O2 (oxygen) it nhat 30 phut trudc khi tién hanh phan tng.

2.2. Cac phuwong phap xac dinh ddc trung vat liéu
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Ciu trc tinh thé dwoc phan tich trén gian d6 nhiéu xa tia X (X-Rays
Diffraction, XRD) do trén thiét bj D8-ADVANCED-BRUKER (Germany). Thanh phan
nguyén t§ dwoc phan tich bing phuong phap tan sic ning luong tia X (Energy
Dispersive X-Ray Spectrocopy, EDX) do trén thiét bi JEOEL-6490-JED-2000 (Japan).
Tinh chat hdp thu quang dugc phan tich bang phrong phap phd hip thu tit ngoai -
kha kién (Ultraviolet-visible spectroscopy, UV-Vis) do trén thiét bi JASCO V-630
(Japan). Tinh chat phat quang dwoc phan tich bang phuong phap phd phét xa huynh
quang (Photoluminescence Spectroscopy, PL) do trén thiét bi tw ché tao va da dwoc
kiém chung do tin cdy véi bude song kich thich 405 nm [16]. Nguon sang tt ngoai
kiém chung tinh phat quang duoc sit dung 6 budc song 365 nm tir thi€t bi
SPECTROLINE CM-10 (China). Hinh anh kiém chting tinh phat quang dwoc ghi nhan
lai bang thiét bi BLACKBERRY PRIV (Canada).

2.3. Thuc nghiém
2.3.1. Tong hop dung dich huyén phu nano CdSe

D4u tién tong hop dung dich Na:SeSOs bang cach hoa tan hdn hop gom 0,25 g
Se va 6,93 g tinh thé Na2SOs vao 100 mL nudc cat khudy lién tuc trong 2,5 gio & nhiét
dd 80 °C, diéu chinh pH bang dung dich NaOH dam déc dén pH = 10.

Vit liéu nano phat quang CdSe dugc tong hop stt dung thioglycolc acid nhu 1a
chat bao vé bé mat va 6n dinh trong mdi truong nudc. Trong quy trinh tong hop, 80
mL dung dich cha 0,16 g CdCl2>-2.5H20 khudy lién tuc trong binh cau trong 30 phut va
duoc diéu chinh nhiét d6 phan ting can khao sat dwoc ky hiéu nhu trong Bang 1. Tiép
tuc, thém 10 mL dung dich Na:SeSOs da chuan bi lac dau vao va khudy tié€p trong 1
gio. Sau d96, thém 10 mL dung dich thioglycolic acid (0,2 g thioglycolic acid) vao binh
cau, gitr dién kién phan ting va tiép tuc khudy 30’ cho qua trinh gia hoa va én dinh san
pham.

Bdng 1. Tém tat diéu kién phan tng cac thi nghiém tdng hop vat liéu

Ky  hiéu Nhiét do Nong d6 chat phan ting

mau phan tng Na:5eSO:s CdCl Thioglycolic acid
(°C) (mmol-L?) (mmol-L1) (mmol-L1)
QD-5 5
QD-25 25
3 7 21
QD-50 50
QD-100 100

Sau khi qua trinh tong hop két thiic, methanol duoc sit dung dé két tua va ria
san pham vai [an. San pham ran sau khi rtta duoc sdy o nhiét do 60 °C trong 8 gio.

2.3.2. Quan sat su phat quang ctia cac dung dich huyén phu nano CdSe
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Dung dich huyén phti nano CdSe dwoc chuan bi bang cach 14y 0,01 g chat ran
CdSe da tong hop va duoc say kho hoa tan vao nuwdc 10 mL nuwdc cat trong COD. Su
phat quang ctia cic mau dung dich trong cdc dhg COD duoc quan sit bang mat
thuong va ghi nhan lai bang mdt may anh ky thuat s6 dudi anh sang trang ctia den
compact trong phong thi nghiém va dudi den tt ngoai c6 budc song kich thich 365 nm.

2.3.3. Quan sat su phat quang cta cac dung dich huyén phu nano CdSe tir dudi mo
sinh hoc

Cac mau vat chim cut dwoc loai bo long va lam sach. Sau d6, 0,1 mL dung dich
huyén phtt nano CdSe dugc 14y bang kim tiém va tiém truc tiép vao bap thit ctia cac
mau vat. Sy phat quang ctia cac dung dich CdSe dudi md co thé sinh hoc dwoc quan
sat bang mat thuong va ghi nhan lai bang mot may anh ky thuat s6 dudi anh sang
trang ctia dén compact trong phong thi nghiém va dwdi dén ti ngoai c6 bude séng kich
thich 365 nm.

3. KET QUA VA THAO LUAN
3.1. Phan tich tinh chat vat liéu

Phuong phap nhiéu xa tia X duoc stt dung dé phan tich cau trdc tinh thé vat
liéu tong hop duoc. Két qua dwoc thé hién trong Hinh 1. Gian d6 XRD ctia cdc mau
déu khong xudt hién peak tinh thé. Diéu nay c6 thé duoc giai thich dwa trén ba kha
nang: (i) CAc mau chat ran tong hop duoc khong phai la tinh thé, do d6 qué trinh tong
hop vat liéu khdng thanh cong; (ii) Vat liéu nano tong hop duoc cé kich thuwdc rat nho,
dan dén khong hinh thanh dwoc cdu truc tinh thé voi cdc mdt mang tinh thé hoan
chinh; (iii) Cac hat tinh thé bi bao boc boi 16p phan tk thioglycolic acid v6 dinh hinh
day, dan dén cac nhiéu xa tia X giao thoa tir tinh thé chu tiép tuc bi ton xa bat dinh
hudéng sau khi roi mau vat. Do d6, d€ lam sang t6 nhitng gia thiét nay, mau M-100
(tdng hop 6 100 °C) duoc tiép tuc xtt ly nhiét bang cach nung lién tuc & 450 °C trong 4
gio, thu duwoc mAu chat rdn mau den, ky hiéu M-100F. Sau dé, mau M-100F dwoc dua
di phan tich XRD thu duoc gian d6 nhu trong Hinh 1e.

Ttr gian &6 XRD mau M-100F xuat hién 7 peak véi vi tri cac peak va ty 1é cuong
do dac trung cho vat liéu CdSe (so sanh véi s6 liéu tir JCPDS PDF No. 01-077-2307) tai
goc 2-theta 24,19 °, 24,88 °, 25,78 ©, 35,71 °, 38,26 °, 42,64 °, va 46,57 °, lan lugt tuwong ting
véi cdc mat mang tinh thé (100), (002), (101), (102), (110), (103), va (112) trong mang
lwdi tinh thé hexagonal. Nhu vay, ¢ thé két luan nguyén nhan lam cho cac gian do
XRD ban dau khong xudt hién peak la do 16p thioglycolic acid v6 dinh hinh bén ngoai
da lam tan xa cac tia giao thoa 16 ra khoi bé mat cac hat tinh thé CdSe. Sau khi duoc x&
ly nhiét, 16p thioglycolic acid chdy hoan toan chi con lai phan 16i tinh thé CdSe.
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Hinh 1. Gian d6 XRD ctia mau CdSe rén téng hop & (a) 5 °C, (b) 25 °C, (c) 50 °C, va (c) 100 °C;
Va (e) gian d6 XRD ctia mau CdSe ran tong hop ¢ 100 °C sau khi dwoc xtt ly nhiét.

S6 liéu tir phan tich XRD cho mau M-100F dugc st dung d€ tinh toan kich
thudc hat va hinh dang hat tinh thé CdSe tong hop duoc, két qua duoc trinh bay trong
Bang 2. Trong phan tich nay, chi cac peak c6 cuong do peak (twong tng véi so liéu tur
JCPDS PDF No. 01-077-2307) 16n hon 30 % duoc st dung d€ han ché nhitng anh hudng
dan dén sai s6 khi cac peak c6 ceong dd khong khéc biét qua 16n véi cac tin hiéu nhiéu

nén.
Kich thudce hat tinh thé trung binh duoc tinh toan theo phuwong trinh Scherrer
[17]:
kA
= B.cosB

Trong d6, ©: Puong kinh mang tinh thé trong khdi tinh thé (kich thudc hat
trung binh); k: Hé s6 thuc nghiém thay doi theo kich thudc cta hat, trong treong hop
khong can phai tinh chinh xac kich thuwdc cua hat theo hinh dang, hé s6 k thuong 1ay 1a
0,9; A: Budc séng tia X sit dung, trong nghién ctru nay la 0,15406 nm; 3: DO rong ban
chiéu cao peak; 0: Goc Bragg.

Bang 2. S6 liéu phan tich tir két qua XRD

Mat

Mau M-100F JCPDS PDF No. 01-077-2307
mang
hkl 2-theta  Goc Do rong Kich d 2-theta Cuong
Bragg  nura thwdc hat dd nhiéu
chiéu tinh thé xa
(deg.) (deg.) cao peak (A) (deg.)
(deg)  (nm) (%)
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100 24,19 12,09 1,13 6,78 3,72 23,88 100,0
002 24,88 12,44 1,23 6,22 3,50 25,39 58,9
101 25,78 12,89 1,13 6,80 3,29 27,09 75,2
102 35,71 17,85 1,03 7,66 2,55 35,12 32,9
110 38,26 19,13 1,03 7,72 2,15 41,95 69,1
103 42,64 21,32 1,13 7,12 1,98 45,73 64,7
112 46,57 23,29 1,03 7,94 1,83 49,60 39,4

Két qua tinh toan cho thdy hat tinh thé CdSe tong hop duoc ¢ 100 °C c6 kich
thudce trung binh khoang 6-8 nm. Kich thwdc tinh thé tinh toan dwoc nay c6 thé nho
hon so véi kich thudc that ctia hat vi trén bé mét cac hat vat liéu nano thuong xuat hién
mot 16p vat liéu vo dinh hinh chita cac phan ciu truc khong cé mot trat ty tinh thé
hoan chinh [18]. Lép v6 dinh hinh nay khong dong goép vao cuong do peak tai vi tri cac
mat mang cu thé ghi nhan duoc trén gian d6 XRD. Bén canh d¢, kich thudc tinh thé
tinh toan dwoc ti cac mat tinh thé khac nhau c¢6 gia tri gan giéng nhau c6 thé dé xuat
tte su phat trién tinh thé bat dinh hudng cua vat liéu trong qua trinh tong hop. Dé xuat
nay c6 thé dan dén két luan so bd vé hinh thai ctia vat liéu nano CdSe téng hop duoc la
cac hat c¢6 dang gan cau.

Kha nang hdp thu quang cta cac dung dich vat liéu tong hop duoc duoc phan
tich bang phuong phap do quang phd hap thu UV-Vis. Két qua thu duwoc thé hién
trong Hinh 2. Pho hédp thu cta cac mau dung dich nano M-5, M-25, va M-50 ¢6 hinh
dang twong tuw nhau, bat dau hap thu quang tai budc séng nam trong khoang 500 nm
va cuong d6 hdp thu cuc dai dat tai budc song khoang tir 425-450 nm. Trong khi do,
mau M-100 c6 dai hdp thu quang dai hon, bat dau hap thu tai khoang budc song 675
nm va dat cuc dai tai khoang 450 nm. Dya theo mt s6 cong bd vé su lién quan gita
kich thudc hat va tinh chat hdp thu quang cua vat liéu nano CdSe [12, 19], ¢6 thé dua ra
mot sO nhan dinh so bd vé kich thudce ctia cac hat nano tong hop dugc. Mau M-100 bt
dau hap thu quang 6 budc séng 16n, hinh dang thoai, va dai hap thu dai cho thdy M-
100 c6 kich thwdce hat t6i da rat 16n va sy phan b kich thuwdc hat khong dong déu.
Puong cong hap thu quang ctia mau M-25, bat dau hdp thu quang tai khoang 580 nm
va dat cuc dai tai khoang 425 nm, doc hon so voéi mau M-100 cho thay kich thuwdc hat
nho hon va o déng déu vé sy phan bd kich thude cia mau M-25 t8t hon so véi mau
M-100. Ca hai mau M-5 va M-50 déu cé dd doc 16n hon so véi véi mau M-25 va mau
M-100 chi ra rang vat liéu CdSe duoc tong hop & 5 °C va 50 °C dat duoc su dong déu
vé kich thudc hat tot nhat. Trong d6, mau M-5 déu bat dau hap thu quang va dat do
cuc dai tai cac budce song thdp hon mau M-50 cho thay kich thuwdc hat CdSe dat duoc
khi tong hop ¢ 5 °C nho hon so véi khi tong hop ¢ 50 °C. Cac hién twgng nay c6 thé
dwoc giai thich dua trén sy chuyén dong nhiét tang 1én khi nhiét d¢ moi truong phan
ung tang 1én, thac day qua trinh chin mudi Ostwald [20] xay ra nhanh hon. Diéu nay
dan dén qua trinh phat trién tinh thé xay ra nhanh nhung khong dong déu. Két qua la
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cac hat nano CdSe duoc tong hgp ¢ nhiét dd cao hon s€ ¢ kich thude 16n hon va su
phén bd kich thudc hat thi€u dong nhat hon. Tuy nhién, su khac thuong trong quy luat
nay quan sat duoc 6 mau M-25 va M-50 can dugc nghién cru sdu hon hodc cé cac md
hinh giai thich cu thé hon.
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Hinh 2. Ph6 UV-Vis cta cac dung dich huyén phtt nano CdSe duoc tong hop 6 nhiét d6 (a) 5°C,
(b) 25 °C, (c) 50 °C, va (d) 100 °C
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Hinh 3. Pho PL cta cac dung dich huyén pht nano CdSe duoc tong hop ¢ nhiét d6 (a) 5°C, (b)
25°C, (c) 50 °C, va (d) 100 °C
Tinh chat phat quang cta cdc mau dung dich huyén pht nano CdSe dwoc
nghién cttu bang phan tich phd quang phat xa, dwoc thé hién trong Hinh 3. Phd huynh
quang ctia cac mau cho thdy sw dich chuyén anh sang phat quang dich vé vung c6

nang luwong cao hon khi vat liéu dugc tong hop trong moéi truong c6 nhiét do phan tng
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thap hon. Cadc mau M-5, M-25, M-50, va M-100 twong tig phat quang & cac bude séng
473 nm, 546 nm, 610 nm, va 756 nm. Cac budc song phat xa nay ting dan twong tng
véi kich thudce hat tding dan nhu phan tich pho UV-Vis trede d6. Diéu nay ¢6 thé duoc
giai thich bang hién twong “dich chuyén xanh” khi kich thudc hat nano giam dan xuat
hién béi hiéu tng bay luong tir [21]. Ngoai ra, tat ca cac phd huynh quang cua vat liéu
déu xuat hién peak tai budc song 405 nm la budc séng ctia ngudn tia sang kich thich bi
hat vao cam bién trong qua trinh do mau.
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Hinh 4. Pho EDX ctia mAu M-100 rdn

Thanh phan nguyén t§ c6 trong mau M-100 dwoc phan tich bang phuong phép
pho tén xa tia X, két qua dwoc thé hién trong Hinh 4. Két qua cho thay trong mau xuat
hién day du va ro rang cac peak ctia Cd va Se. Bén canh d6, peak cua S va O xuat hién
cho thdy sy c6 mdt ctia cac phan tt thioglycolic acid. Peak ctia Na xudt hién c6 thé ti
NaOH con thira trong mau do qua trinh rtta mau chwa k. Nguyén t& H 1a nguyén t&
nhe, chi c6 1 electron trong 16p vo nguyén ti nén khong thé hién peak trén phd EDX.

3.2. Quan sat su phat quang

Su phat quang ctia cac dung dich CdSe dugc kich thich dudi dnh sdng den t&
ngoai c6 budc séng 365 nm va ghi nhan bang mot may anh ky thuat s§ thong dung.
Céc hinh anh su phat quang duoc thé hién trong Hinh 5. Dudi sang trang ctia den
compact théng dung trong phong thi nghiém, cac mau dung dich huyén phti nano
CdSe ¢6 mau vang, quan sat duoc nhu trong Hinh 5a. Khi duoc kich bing anh sang ti
ngoai budc séng 365 nm, cac dung dich phéat quang véi cac mau sac khac nhau, Tan
leot la tim (budc song khoang 400 nm), xanh luc (bwdc séng khoang 500 nm), cam
(budc séng khoang 600 nm), va dé (budc séng khoang 700 nm) tuong tng véi mau M-
5, M-25, M-50, va M-100, nhu Hinh 5b. Quan sat nay phu hgp v6i két qua phan tich
huynh quang treede do.
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Hinh 5. Hinh anh cac mau dung dich huyén phtt nano CdSe (a) dwéi 4nh sang dén compact, va

(b) dudi den tit ngoai budc séng 365 nm

Cac dung dich CdSe duoc tiém truc tiép vao trong mo co va mo gan cua cac
mAu vat thit chim ctt. Sw phat quang ctia cac dung dich CdSe duogc kich thich dwdi anh
sang deén t&r ngoai cé budc séng 365 nm va ghi nhan bang mdt may anh ky thuat s6
thong dung. Cac hinh anh su phat quang duoc thé hién trong Hinh 6. Duéi sang trang
ctia dén compact thong dung trong phong thi nghiém, cdc mau vat thit chim cat khong
d€ lai ddu hiéu nhan biét vé mdt quang hoc cta cac dung dich CdSe da duoc tiém vao
(Hinh 6a, 6¢, 6e, 6g). Khi duwoc kich thich b%lng anh sang ttt ngoai, budc song 365 nm,
cac dung dich phat quang mau do ruc, cé thé dugc quan sat dé dang bang méat thuong
va ghi nhan bf?mg mot may anh ky thuéat sd thong dung (Hinh 6b, 6d, 6f, 6h). Tai cac vi
tri deoc tiém dung dich, mAu vat thit chim ctt sang ruc va c6 thé duoc phan biét ro
rang v6i phan mau vat xung quanh.
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Phat quang

Phat quang

Hinh 6. Hinh anh cic mau vat chim cat da duoc tiém dung dich nano CdSe (a, ¢, e, g) dudi anh
sang déen compact, va (b, d, f, h) duéi den tix ngoai budc séng 365 nm bang dung dich nano
CdSe duogc tong hop ¢ nhiét do (a-b) 5 °C, (c-d) 25 °C, (e-f) 50 °C, va (g-h) 100 °C

Vi cac két qua nay, c6 thé noi tinh chét phat quang ctia chdm lwong ti CdSe ¢6
tiém nang rat 1on trong cac tng dung danh ddu sinh hoc nhu cam bién sinh hoc, chat
danh dau huynh quang cac t& bao, theo d&i cac t& bao, dan truyén thudc va chira
bénh,... mot s6 tng dung kha quan dang duwoc phat trién va nghién ctru sau hon.

4. KET LUAN

Nghién ctru nay da chiing minh tinh kha thi cia mot phuwong phap don gian dé
tong hop dung dich huyén phu vat liéu nano CdSe trong mdi truong nudc va ¢ nhiét
do thap. Nghién cttu da phan tich mot s cac dac trung tinh thé va khao sat mot s6 tinh
chat phat quang cua vat liéu tong hop dugc. Veé so b, kich thudc hat giam va sw dong
déu vé kich thudc hat tang theo chiéu giam dan cta nhiét d6 phan tng; Budc song
huynh quang giam theo chiéu giam dan cta nhiét d6 phan tng. Bén canh d6, cac dung
dich huyén phu nano CdSe tong hop dugc déu co kha nang phat quang trong vung
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kha kién v6i budc song kich thich ¢ 365 nm va c¢6 kha nang phat quang dwdi cac mo co
thé sinh hoc.

LOI CAM ON

Nghién cttu nay dwoc thye hién trong Dé tai Khoa hoc cong nghé cdp co so
Truong Dai hoc Khoa hoc, Pai hoc Hué.
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PREPARATION OF COLLOIDAL CADMIUM SELENIDE NANOPARTICLE
AQUEOUS SOLUTION AND CLINICAL APPLICATION OF
PHOTOLUMINESCENCE IN BIOLOGICAL TISSUE

Tran Thi Dieu Trinh*, Ngo Thi My Hoa, Bui Quang Thanh
Faculty of Chemistry, University of Sciences, Hue University
*Email: ttdtrinh1211@gmail.com
ABSTRACT

CdSe nano particles were synthesized by “wet method” with thioglycolic acid
utilized as the stabilizer and surfactant to obtain a photoluminescent colloid
possessing high dispersity and stability in aqueous environment. The average size,
calculated by Scherrer’s equation, of synthesised CdSe nanoparticles was ca. 6-8
nm. Analysis of UV-Vis reflected an inverse correlation between the uniform of
particle-sized distribution and the synthesizing temperature. Under the active-
ultraviolet irradiation, there is a direct correlation between the photoluminescence
wavelength and the synthesizing temperature, i.e. 473 nm, 546 nm, 610 nm, and
756 nm for 5 °C, 25 °C, 50 °C, and 100 °C, respectively. All colloidal CdSe
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nanoparticle aqueous solutions exhibited distinct photoluminescence from both

original solutions and biological tissue.

Keywords: CdSe, colloidal CdSe aqueous solution, wet method,

photoluminescence, biological tissue.
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