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Tom tat

Khi bé mt tinh thé AgCI(l) hdp phu cac phan tiz - to hop phan ti bac hodc cac phan ti
chdt nhugm thi tinh chat hupnh quang tinh thé bj thay doi. Hdp phu cac hat nano bac trén bé
mgt tinh thé bang cach ngam trong dung dich AgNO; hodc chiéu sang. Céc Ag, nay c6 thé tro
thanh tam hupnh quang. Tinh thé duwoc hdp phu hat nano bac tang cu’ong do hUynh quang ¢
viing ¢é buéc song dai, giam ¢ buéc séng ngan. Nguyen nhan sy thay doi nay cd thé giai thich
do canh tranh cua cac tam huynh quang, ciing ¢6 thé trong khi hap phu ching tgo thanh cac
tam tai hop khong phat xa. Con khi tinh thé hdp phu cac phan tir chdt nhugm thi cuong dé giam
nhung khéng lam thay doi hinh dang phé. Cuong dg hupnh quang giam 1a do khi tinh thé bj
kich thich bai tia UV thi phan tiz chat nhugm c6 thé hdp thy tia UV hodc biic xg hupnh quang.
Tir khoa: hupnh quang, hat nano bac, phan ti chat nhugm
Abstract

THE EFFECT OF FLUORESCENCE PROPERTIES WHEN THE AgCI(l)
CRYSTALS ARE ABSORBED ON THE SURFACE OF THE SILVER
NANOPARTICLES AN DYE MOLECULES.

When the surface of the AgCI(l) crystal adsorbs the molecules-a combination of silver
molecules or dye molecules, the fluorescence of the crystals is altered. Absorb silver nanoparticles
on the crystalline surface by immersion in AgNO;3 or light. These Ag, can become fluorescent
centers. Crystals absorbed by silver nanoparticles enhance the fluorescence intensity at long
wavelengths, decreasing at short wavelengths. The cause of this change may be explained by the
competition of fluorescent centers, which may also, while absorbing them, form non-irradiated
recombination centers. When being absorbed by the dye molecules, the intensity decreases without
altering the spectral shape. Reduced fluorescence intensity is due to the fact that when the crystal is
irradiated by UV light, the dye molecule can absorb UV or fluorescent radiation.

1. Gi6i thigu

Vi tiém niang ung dung thyc té trong céc thiét bi dién tir, ghi nhan thong tin va quang y
sinh.. cac vat liéu huynh quang dang nhan duoc su quan tam 1on [1]. Phét trién cong nghé vat liéu
méi theo hai hudng 1a tim ra hop chat méi hodc 1am ting hiéu suét dya trén nén nhitng hop chat
da biét. Trong c4c chat ban dan cé hiéu suat huynh quang cao phai ké dén bac clorua. Khi anh
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sang dugc hap thu boi cac tinh thé bac clorua xay ra hiéu tnmg quang dién trong lam xuat hién cac
electron ty do va 15 tréng. XAac suit tai to hop truc tiép cua cac electron d6 vé ving héa tri 1a rat
nhé. Cac dién tir khuéch tan trong tinh thé, duoc dinh vi tai cac by va trung tam tai to hop khac
nhau. Su tai t6 hop cua ching co thé xay ra véi phat ra bic xa anh sang hoic khéng. Trong
truong hop phét ra buc xa ta goi 1a huynh quang. Cac bay va trung tdm tai hop duoc tao thanh do
céc khuyét tat caa chinh tinh thé va pha tap. Chung tap trung nhiéu ¢ bé mat tinh thé. [2, 3]

Bac clorua pha 5% iot (AgCI(l)) khi dugc kich thich anh sang UV véi budc song
A=365nm thi phé huynh quang gém phd co ban kéo dai tir 450 nm dén 550nm véi dinh
520nm. Tam huynh quang la cac khuyét tat dwong trong tinh thé. Khi tinh thé bj kich thich tai
cac khuyét tat duong chua cac 15 tréng duong, va bic xa xay ra la két qua su tai hop cac
electron véi céc 16 tréng duong tai tam phét xa [2,4]. Ngoai phd co ban, AgCI(l) con quan sat
dugc hai dinh ¢ budc song dai hon 540nm va 630nm, dugc xac dinh bai cac hat bac du. Trong
truong hop nay, khi tinh thé bi kich thich tai cac tdm nay chiém giir cac electron va buc xa xay
ra do sy tai hop cua céc 16 trong duong véi cac electron nay [2]. Ngoai tim huynh quang, trong
ving cim tinh thé con c6 cac muc nang luong, 1a nhitng bay bt gitr cac dién tir khdng can
bang. Cac biy nay I1a tb hop cac nguyén tir bac [2, 5, 6]. Cac mic ning luong viing cam ciing
thay ddi khi hap thy cac phan tir chat nhuom trén bé mit tinh thé cac chat ban dan ion-héa tri vi
c4c murc ning luong cta phan tir chat nhuém cling nam trong gidi han niang luong ving cam
tinh thé[3, 7]. Piéu ndy din dén sy anh huong tinh chat huynh quang khi bé mat hap phu céac
hat nano kim loai va phan tir thuéc nhuom.

Trong bai viét ndy ching t6i khao sat sy anh huang caa cac chat hap phu 1én bé mit tinh
thé dén tinh nhay huynh quang cua tinh thé AgCI(l) khi hap thu cac phan tir chit nhuém va hat
nano bac.

2. Miu vat va phwong phap thuc nghiém

2.1. Mdu vat

Tinh thé AgCI(I) dugc ché tao theo phuong phap Bridzlena [2]. R6t tir tir hai dung dich
AgNO; va (KCI va KI) khudy déu ¢ nhiét phong. Sau d6 rira két tna bang nudc loc va siy kho.

Tién hanh xir 1i bé mat tinh thé hap phu cac hat nano bac bang cach ngam AgCI(l) trong
dung dich AgNOs véi cac ndng do khac nhau 10~ —10°mol /1. Sau d6 rira sach bang nuéc cat
va say khd ¢ nhiét do phong. Twong tu dé tao ra cac hat nano bac trén bé mat tinh thé bang cach
chiéu tryc tiép dén 100W & nhiét ¢ phong trong thoi gian 100 gidy, 1000 gidy [8].

2.2. Phuong phap do

Str dung cac phuong phap khao sat
do pho hip thy, phd huynh quang, kich
thich huynh quang. Pho hap thu dung dich
thuéc nhuom bing may V-770-JASCO.
Phé huynh quang, kich thich huynh quang,
bang hé thiét bi do huynh quang trong
chén khéng ¢ 77 K, ghi tin hiéu qua may
phan tich phd bang cach dém s photon
vé6i 6ng nhan quang FEU-79 , va may don
sac ISP-51.

Nghi t (thot gian)

Hinh 1. Qui trinh do phé PL va FSVL
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Nguén kich thich tir ngoai (UV), kich thich huynh quang bang dén thiy ngan DRK-120,
dén SI-200U va hé thdng kinh loc. Phuong phéap do duoc trinh bay chi tiét trong [9,10] .

Qui trinh do dwoc mé ta nhu hinh 1. Dau tién tinh thé dugc kich thich UV véi budc
s6ng A = 365nm, sau khoang 10s thi do phd huynh quang (PL). Sau khi tit anh sang kich thich
UV, dién ra qua trinh tit dan huynh quang (10s). Tiép tuc kich thich cac budc song lan luot
trong khoang tir 0.6-2 eV dé do pho kich thich huynh quang (FSVL). Phd FSVL cho phép khao
sat mat do cac mirc nang lugng vang cam.

3. Két qua va thao luan

3.1. Phé PL va FSLV cua AgCI(1) khi bé mat hap phu céac hat nano bac.

Phé huynh quang AgCI(I) ¢6 vang tir 480 dén 550nm dinh tai 520nm va viing phd budc
song do va gan hong ngoai tir 600-800 nm tuy theo diéu kién diéu ché va xu Ii bé mat. Bdi véi
AgCI(I) chua qua xu Ii bé mat dinh & budc séng ngan cuong do Ién hon nhiéu so véi dinh &
budc séng dai.

Tién hanh xa Ii bé mat AgCI(l) trong dung dich AgNO3 véi cac nong do tir
10~ —10®mol /1 trong 20 phdt ta thiy dinh & budc song dai cudong do ting 1én va & budc séng
ngdn thi cuong d6 giam di.. Khi ndng d6 ting 10°dén 10™*thi cudong do huynh quang ving
budc song do ting 1én dang ké. Piéu nay twong tu khi ta chiéu dén vao AgCI(I) ¢ nhiét do
phong vai khoang thoi gian khac nhau (hinh 2).

Hinh 2. Phé hupnh quang cua 35000 1)
AgCI(1): 1- Mdu ban dau chua
gua xur li, 2- ngam trong dung
dich AgNO, néng do

107" mol /1, 3— AgNO, ning

do 1074 mol /1 , 4, 5- Chiéu den 10000 -
Ién mdu ¢ nhiét dg phong 100 5000 |
giay, 1000 giay.
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Khao st pho FSVL ta thay nong do AgNO, tang thi pho FSVL dich chuyén vé phia
budc song dai (hinh 3).

S (ru)

Hinh 3. Pho kich thich huynh- oo
quang AgCI(1): 1- Mau ban dau 1
chuwa qua xu |i, 2- ngam trong 06 | o
dung dich AgNO, néng dé .

10"mol /1, 3- AgNO, néng

ds 10™*mol /1, 4, 5- chiéu den
¢ nhiét do phong 100 giay, 1000

giay. 06 08 1 12 14 16 18 2 eV
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Tinh thé ngam trong dung dich  AgNO, S
c0 thé tao thanh trén bé mét cac hat nano bgc / A AN C |
Ag, (n=1,2,...) . Khi nong d0 AgNQ, thap 11 .'01+ I R
10°-10°mol /1 cudng d6 phd huynh quang 190 173 1701s¢ 4 et | 19”“-"2 B
& budc song d6 va hdng ngoai thay doi khdng | szse J_li—l =] |
dang ké do vdi nong do thap thi ching tao Ag  Ag Ag.
thanh phan 16n la cac Ag. Khi nong do
AgNO; tang lén cac hat bac dich chuyén va V|

lien két tao thanh céc to6 hop céc hat bac véi
kich thudc 16n hon Ag,, Ag;  [11]. Bicu nay Hinh 4. M6 hinh mizc ning long cac nguyén
duoc gi@i thich tuong tu khi chiéu anh séng ti-t6 hop nguyén tir bac hdp phu trén bé mat
Ién Ién bé mat tinh the. tinh thé AgCl [11].

Céc hat Ag, nam & cic mic ning lugng nhu hinh 4 va c6 thé la cic tm phét xa. Trong
trudng hop nay, buc xa huynh quang & ving budc song dai xay ra do sy tai hop cu a cac 16
trong dwong ty do véi cac electron chiém git tai tim ndy [2]. Su ting cuong do budc song dai
va giam ¢ budc song ngan cé thé giai thich do su canh tranh tim huynh quang, ciing c6 thé
trong khi hap phu chling tao thanh cac tam tai hgp khdng phat xa.

3.2. Phé huynh quang AgCI(1) khi bé mat hdp phan tiz chat nhugm

Tinh thé AgCl(1) hip phu c4c phan tir chit nhuém véi cac nong do khac nhau cling ¢6
huynh quang. Két qua phan tich phé hUynh quang ta thdy hinh dang pho khong thay d6i (hinh
5). Nhu Vay khi hap phu cac phan tir thubc nhuém khong 1am thay ddi hinh dang pho ma chi
lam thay ddi vé cuong do. Su thay ddi cuong do rd rét khi nong d6 hap thu tir 10 mol/l,
twong ty nhu cac tic gia A. A. Sadykova and P. V. Meiklar [12] d6i v6i AgBr(l). Theo cac tac
gia [12] thi sy giam nay la do céc phan tir chat nhuém hap phu trén bé mat da chiém gitr cac 15
tréng dwong véi su tai hop khdng phat xa. RO rang vai ndng do thp thi qua trinh nay khong
dang ké so vai qué trinh tai hop voi electron ¢ tim ion. Dong thoi theo cac tac gia [13, 14] khi
tinh thé bi kich thich boi tia UV thi phan ta chat nhuém cé thé hap thu tia UV hoic bic xa
huynh quang. Cho nén dé dang nhan thiy cudng d6 huynh quang giam khi nong d6 hap phu cac
phan tir chit nhudém ting.

1(ru)
Hinh 5. Phé hupnh quang
AgCI(1) khi hdp thy cac phan
tir chat nhugm: 1- mau ban | so00
dau; 2,3- hap phu trén bé mat
phan tiz thuoc nhugm kation
va anion nong do 10°; 4,5- | 20000
hap phu trén bé mat phan ti
thuéc nhugm kation va anion
nong do 10°° 10000
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3. Két luan

Khi bé mit tinh thé AgCI(1) hap phu céc phan tu-t6 hop phan tir bac lam ting cuong do
phd & ving budc song dai va giam ¢ ving budc séng ngan. Nong do cac hat nano bac hap phu
trén tinh thé ting 1én chung co thé lién két lai v6i nhau va trg thanh tm huynh quang. Ching ta
c6 thé kiém soat dugc nong do nay dua trén thoi gian ngdm dung dich hozc chiéu sang. Tuong
tu khi hap phu cac phan tir thudc nhuém véi cac nong do khac nhau ching lam giam cuong do
phd. Sy biéu hién rd nhat khi ndng do ting. Nhu vay ¢ nhiéu cach can thiép khac nhau trén bé
mit tinh thé du véi ndng do rit nho ciing 1am thay ddi cudng do va hinh dang phd huynh quang
tinh thé.
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