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TOm tat

Khi bé mat tinh thé AgCI(l) hap phu cac phan tir - té hep phan tir chat nhugm hinh dang
phé hupnh quang va phan hupnh quang khéng thay déi. Piéu dé chimg minh rang ching khdng
lam thay d@6i tam phét xa. Cwong dg hupnh quang gidm, nhung cuong dé phan hupnh quang
ting lén dang ké. Vi tri dinh phé kich thich phan huynh quang fwong e dinh phé hdp thu cia
cac phan ti chat nhugm don 1é hodc lién hop cua chling. Nhuw vdy cac phan ti thusc nhugm
hap thu anh sang kich thich va tham gia vao qua trinh kich thich huynh quang.
Tir khoa: phan hupnh quang, phan tir chat nhugm, hdp phu.
Abstract

ANTI-FLUORESCENCE OF THE AgCI(l) CRYSTAL WHEN ABSORBED ON THE
AgCI(l) CRYSTAL SURFACE BY THE DYE MOLECULES

When the surface of the AgCI(l) crystal adsorbs the molecules - molecule complexes of
dye with the shape of fluorescent spectra and anti-fluorescent spectra do not change. Proving
that they do not change the radiative centre. Fluorescent intensity decreases, but anti-
fluorescent intensity increases significantly. The position of the crest spectrum stimulates anti-
fluorescent spectra similar to the crest of spectrum of the absorption of individual dye
molecules or complexes. It is proved that the dye molecules absorb light and stimulate
participation in the process of fluorescent excitation.

1. Giéi thigu

Pau nhitng nim 60 thé ki 20 thyc nghiém da quan sat dwoc mot sb chat phat xa khdng
tuan theo dinh luat stok, khi kich thich anh sang viing hong ngoai, tinh thé buc xa anh sang &
viing nhin thay. Hién tuong phan huynh quang ngay lap tic duoc Gng dung trong cac cam bién
hong ngoai. Bén nay da phat hién ra dwoc nhiéu chat cé tinh phan huynh quang. Dé giai thich
cho hién tugng nady c6 mot s6 co ché, phu thuoc vao cau tao hdéa hoc va diéu kién kich thich
phan huynh quang. Duéi day chung ta xem xét mot s6 co ché phan huynh quang. Co ché don
gian nhat 1a hap thu hai photon bai mat nguyén tir thong qua trang théi kich thich trung gian. So
d6 cua n6 biéu didn: A+ ho; — A4, A"+ ho, —» 47 — A + hoaw . Co ché nay dugc gia thiét
boi céc tac gia [1], ring no c6 thé xay ra véi Agl khi duoc chiéu sang hoidc khong dugc chiéu
séng boi tia cuc tim UV. Trong truong hop nay trang thai co ban A ¢ vung hda tri, trang théi
A™ con trang thai A” 1a cac khuyét tdt bac ¢ bé mat 1a bdy electron va nam ¢ trong viing cam.
Ngoai co ché hap thu lién tiép hai photon con c6 thé c¢6 qua trinh cong chuyén [2], tich liiy
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ning luong ¢ d6 dién ra su tich liy nhitg phin ning luong gidng nhau ctia mot trong hai
nguyén tir. Qué trinh c6 thé miéu ta: A+ A +2 hoax > A"+ A" SA+ A7 > A+ A + hope .

Trong trudng hop ndy hiéu gitta cdc mirc ning lugng A0-A* va A*-A** 13 gin nhau. Co
ché nay duoc gia dinh bi V.V. Ovsyankin, P.P. Feofilov [3], n6 giai thich duoc hién twong
phan huynh quang ctua AgCl hip phu cac phan tir chit nhuom [4]. Qué trinh tich lily ning
luong con c6 thé thuc hién bang con duong cong gdp ning luong kich thich tir hai phan tir kich
hoat nhay theo so dd sau :

S+S+A+2hps—S +S +4—-S+S+4" —>S+S+A+2hog.

Ngoai ra con ¢ thé c6 nhitng dang chuyén doi nang luong khac nhu

S+S+A+2hs—S +S+A-S+S +A >

—S+S+AT 5 S+S+A+2 hoae .

S+S+A+A+2hs—>S +S +A+A->S+S+A +A

—>S+S+A+A4" > S+S+A4+A+2hvpe.

S+A+hus+hoy—>S +A" 5S+A4" > S+ A4+ hoa.

Cho dén nay c6 nhiéu nghién ctu vé phan huynh quang (ANSTOK) trong céc trang thai
ngung tu khac nhau [5, 6]. Trong nghién cau [7] quan sat hién tugng phan huynh quang ZnS,
CdS vai anh sang kich thich tir 1-1.175 eV véi mat do 0.1w/cm2. Anh sang kich thich tai 1.3 eV
va phan huynh quang quan sat ¢ dinh 2.3 eV. Khi cho thém tao chat Ag boi céc tac gia [5] thi phd
kich thich phan huynh quang bt dau tir 1.52 eV va 16n nhét tai 1.8 eV. Nhu vay cd sy tham gia
c4c tAm tap chét theo co ché ndi tiép hap thy hai photon. Trong nghién ciru [1] quan sat dugc
phan huynh quang Agl khi chiéu dén UV tryc tiép Ién tinh thé truéc khi kich thich phan huynh
quang. Nghia 1a khi chiéu tryc tiép dén UV thi lam ting cAc hat bac trén bé mat tinh thé va cac
trang thai nang lugng cua ching tham gia vao qué trinh phan huynh quang. Mét dang phan huynh
quan ma ching ta quan tm nita d6 1a khi tinh thé hap phu trén bé mat cac phan tir chat nhuom [
1]. Hién tuong phan huynh quang dang nay dugc quan sat trong tinh thé AgHal, hip phu trén bé
mat cac phan tir chat nhuom hap thu dugc anh sang trong mién 500-700nm [1]. Trong truong hop
nay quan sat duoc sy Xuat hién hién twong phan huynh quang khi dwoc kich thich anh sang nam
trong mién hip thu cua phan tir thubc nhuém. Bdi véi Agl, AgBr(l) hap phu phan tir thudc
nhuém MB thi phé kich thich phan huynh quang va phd hap thu ciia phan tir chat nhuém tring
nhau vé hinh dang va vi tri can bang. Va cé thé két luan rang dau tién cac phan tir thuéc nhuom
hap thu anh sang kich thich [8]. Trong nghién ciru [9] thay rang khi hap phu dong thoi cac phan
tir thudc nhuom MB véi céc hat nano bac cuong d6 phan huynh quang dugc ting 1én. Nhu vay
cac trang thai cua tap chat trong viing cAm va cac phan ti thuéc nhuém hap phu trén bé mat tinh
thé tham gia vao qué trinh phan huynh quang. Trong bai viét nay chung tién hanh khao st sy anh
huong ciia cac phan tir thudc nhudm hap phu 1én bé mat tinh thé dén tinh nhay phan huynh quang
cua tinh thé AgCI(l) khi hap thu cac phan tir chat nhuom.

2. Miu vat va phwong phap thuc nghiém

2.1. Mdu vat

Tinh thé AgCI(I) dugc ché tao theo phuong phap Bridzlena [10]. R6t tir tir hai dung dich
AgNO; va (KCI va KI) khudy déu ¢ nhiét phong. Sau do6 rira két tia bang nuéc loc va siy kho.
Tao ra cac hat nano bac trén bé mat tinh thé bang cach chiéu truc tiép dén 100W & nhiét do
phong trong thoi gian 10 gidy, 100 gidy [11]. Trong khao sat nay sir dung cac thudc nhuom 1
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Methylene blue (MB), Malachite green (MG) 1a nhom thudc nhuém duong; methyl orange(
MO), congo red (CR)- thuéc nhuém am. Hap phu trén bé mit tinh thé cac phan tir thuéc nhuom
bang cach pha dung dich cac phan tir thuc nhuém Mg, Mb, Kr, Mo trong dung dich nudc, rot tir
tir vao lo den chira AgCI(l) theo cAc ti 18 mol Ngye /Nage khéc nhau. U kho trong phong téi dén
khi hdn hgp AgCl va chat nhuom kho.

2.2. Phwong phdp thuc nghiém

Str dung cac phuong phap khao sat do phd hap thy, phd huynh quang, kich thich huynh
quang, kich thich phan huynh quang. Ph6 hap thu dung dich thudc nhuém bing may V-770-
JASCO. Phd huynh quang, kich thich huynh quang, phan huynh quang bing hé thiét bi do
huynh quang trong chan khdng ¢ 77 K, ghi tin hiéu qua may phan tich phé bang cach dém sé
photon véi éng nhan quang FEU-79 , va may don sac ISP-51. Nguén kich thich tir ngoai (UV),
kich thich huynh quang bang dén thuy ngan DRK-120, dén SI-200U va hé théng kinh loc.
Phuong phéap do dugc trinh bay chi tiét trong [12, 13]. Qui trinh do dwgc m6 ta nhu hinh 1. Pau
tién tinh thé duoc kich thich UV véi budc séng A =365nm, sau khoang 10s thi do phd huynh
quang (PL). Bdi véi phd phan huynh quang thi twong tu huynh quang tuy nhién &nh sang kich
thich khéng phai tia UV ma la cac anh sang c6 nang lugng nho hon nang luong phat xa. Sau
khi tat &nh 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 phd kich thich huynh quang (FSVL).
Phd FSVL cho phép khao sat mat d6 cac mirc niang lwong ving cam.

Hinh 1. Qui trinh do ph6 | 1
huynh quang, phdn huynh
quang

3. Két qua va thao luan
3.1. Phé hdp thu phin tie chit nhugm
trong dung dich nudc cdt.

25"D(Lu)

Tién hanh khao sat pho hap thu cia cac | 50 -
phan tir thuéc nhudém trong nudc, voi cac nong
d6 khéc nhau (hinh 2, 3, 4, 5) ddi véi ting thuéc | 45
nhudom.

10

Hinh 2. Phé hdp thu thuéc nhugm MB trong
dung dich nréc:1- nong dé 10°mol /1, 2-

10*mol /1, 3- 10°mol /1 0 | | | -
350 450 550 650 750
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Hinh 3. Phé hdp thu thuéc nhugm MG trong dung
dich nueéc:1- nong do 10°mol /1, 2-10*mol /1, || ¥* 7 o@u)

3-10°mol /1 || 12 -
10 A

Hinh 4. Phé hdp thu thuéc nhugm MO
350 450 550 nm trong dung dich nwéc: 1- nong do
10°mol /1, 2-10“*mol /1, 3- 10°mol /1

D(r.u.)

Hinh 5. Phé hdp thu thusc nhugm CR 1
trong dung dich nueéc: 1- nong do
10°mol /1, 2-10"*mol /1, 3- 10*mol /1

o N B~ OO 00 O

350 450 550 650 nm

Hap phu phan tir thudc nhuom 1én bé mat AgHal thuong dién ra trong dung dich nudc
hodc rugu. Phd hap thu thudc nhuom trong dung dich va trén bé mit tinh thé gan gidéng nhau.
Phd hap thy mé rong va dinh dich chuyén vé phia buéc song dai 20-60nm so véi dinh hap thu
cua thudc nhuom trong dung dich, diéu nay duoc giai thich do sy khac nhau niang luong lién két
cia thuéc nhuom voi dung dich va bé mat tinh thé. Khi nong d6 thudc nhuom thap
(<10°mol /1) thi xuét hién phé M, vi tri , dinh phé khdng phu thudc vao ndng do [14]. Khi
tang nong do thudc nhudm thi xuat hién viing phd mai, va phu thudc vao nong do, nhiét do, ban
chat thuéc nhuom va bé mat hap phy, va phd M yéu di. Khi ting ndng do thudc nhuom thi mot
sb thudc nhudm tao thanh cac té hop H (vi du truong hop hai phan tir thudc nhuém két hop lai)
va xuat hién phd hap thy vé phia budc séng ngan ; hoic tao thanh té hop J, phd hap thu dich
chuyén vé buéc song dai so véi phd hap thu caa phan tir. Mot s6 phan tir thude nhuom té hop J
khong tao thanh trong dung dich nhung c6 thé xuat hién khi hap phu trén bé mat [15]. Khi nong
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dd thudc nhudém & néng do thép quan sat dugc cac vung hép thu thudc dinh M. Péi véi MB A
ma= 662nm, MG manh & 550nm dén 700nm A mu=618nm, va ving tir 400 dén 500nm ¢ A
ma= 442 nm, CR tai cac dinh 360nm va 500nm, MO 463nm. Khi ting nong d6 ta thiy xudt
hién cac cac dinh phd J va H. Dbi v6i MB xuat hién dinh H ¢6 A ma= 596nm, MO xuét hién
dinh phé J tai 527nm, CR tai 561nm tuy nhién dinh phd khéng 13 rang. (hinh 2,3,4,5).

3.2. Phé phdn hupnh quang, kich thich phén hupnh quang.

Khi hap phu trén bé mit cac phan tir thudc nhudém, khong lam thay d6i hinh dang phd ma
chi thay ddi vé cuong d6 huynh quang [16]. Phd phan huynh quang ciing c¢6 hinh dang phé nhu
phd huynh quang. Nhu vay khi hip phu trén bé mat tinh thé cac phan tir thuéc nhuém  khong
lam thay ddi tam phét xa.(hinh 6)

12000 - lans (r.u).
Hinh 6. Phé phan hupnh | 19°%° 7
quang tinh thé khi hap phu 8000 -
phan tu thuoc nhugm MB
néng dé 10~°mol / mol 6000 -
—0— 1 AgCI(l)
4000 + —=m— 2 AgCl(l)+dye MB
2000 -+
nm
0
400 500 600 700 800

Phé kich thich phan huynh quang véi tinh thé AgCI(1) hdp phu chat nhuom MB. Vi
nong do 10~°mol / mol phd kich thich phan huynh quang nim ¢ ving 650-670nm. Cuong do
phd tang 1én. Tiép tuc ting ndng d6 1én 10“mol / mol cudng d6 phod tiép tuc ting, va phd bat
dau mao rong vé phia c6 bude song ngan hon. Khi ting dén 10°mol / mol thi cuong do ting
manh & viing 605-630 nm, viing 620-640 bit dau giam. (hinh 7). Di vai thudc nhusm MG thi
biéu hién twong ty nhu MB, phé kich thich trong viing 600-675nm. Tuy nhién khi ting nong
d6 thi chi ting vé cuong do khong lam thay d6i hinh dang phé.(hinh 8).

25000 -
20000 -
7 15000 1 —1
2z -2
4 ! 3
Hinh 7. Phé kich thich | ~ "*® =4
phan huynh quang AgCI(l) <00 |
hép phy thuéc nhugm MB:
1- 0, 2- 10~°mol / mol , 3- o Y Y Y Y ,
10~*mol / mol , 4- 550 600 650 700 750 800
10°mol / mol nm
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25000 1 lans.(r.u.)

20000 -

Hinh 8. Phé kich thich | 15000 - -
phan huynh quang ii
AgCI(1) hdp phy thuoc | 0000 -

nhugm MG: 1- 0, 2-
10°mol / mol , 3-
10*mol / mol , 4- o : ' ' ' :

10~*mol / mol 550 600 650 700 750 800

5000 -

nm

Phan tich phé hip thu céc phan tir thudc nhuém (hinh 2,3,4,5) trong nudc ta thy riang
phd kich thich phan huynh quang cd biéu hién twong tu nhu phd kich thich phan huynh quang.
Khi ndng d6 thudc nhuém & ndng d6 thip quan sat duge cac ving hap thu thuoc dinh M. Déi
v6i MB A ma= 662nm, MG manh & 550nm dén 700nm A nx=618nm, va vung tir 400 dén
500nM €O A ma= 442 nm. Nong d6 thudc nhuom MB ting xuat hién phd hap thu & ving bude
song ngin 596nm, phd kich thich huynh quang dich chuyén vé ving 605-630 nm. Nhu vay cac
phan tir thuéc nhuom hap thu photon trong viing hap thu caa chdng va cé thé truyén ning luong
hoic electron cho tinh thé, tham gia vao qua trinh kich thich phan huynh quang.

Pho kich thich huynh quang ddi véi thuéc nhuom kation MB, MG ta thay rang mat do
mtic nang lugng giam trong ving 1.4-2 eV (hinh 9). Diéu nay 1a do c6 khi hap phu céc kation
thudc nhuom chiém giir cac dién tich cua tinh thé [17].

S(r.u.)d 7

3000000 -

2500000 -

2000000 -

1500000 -

1000000 -

500000 +

T T T T T T eV
0.6 0.8 1 1.2 1.4 1.6 1.8 2

Hinh 9. Phé kich thich hupnh quang 1- AgCI(l), 2- AgCI(I)+dye MB, 3- AgCI(I)+dye MG, 4-
AgCI(1)+dye MO, 5- AgCI(l)+dye CR véi nong dé 10-°mol / mol
Déi voi thuée nhugm CR va MO thi khi cudng dd phan huynh quang tang 1én. Phé kich
thich phan huynh quang tuwong tu phd cua tinh thé khi chua dugc hap phu céc phan tir thude
nhudém (hinh 10, 11). Khi ting nong do 1&n pho kich thich phan huynh quang khong thay doi
hinh dang phd. i véi CR tai dinh phd 575 biéu hién khong lon.
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Hinh 10. Phé kich thich phan hupnh quang AgCI(l) hép phyu thuéc nhugm CR: 1- 0, 2-
10°mol / mol , 3-10*mol / mol , 4- 10°*mol / mol

6000 -

~ 4000 - ——1
s o2
2 ——3
o

——-4

550 600 650 700 750 800

nm

Hinh 11. Phé kich thich phan hupnh quang AgCI(1) hap phu thuéc nhugm MO: 1- 0, 2-
10°mol / mol , 3-10~*mol / mol , 4- 10~°mol / mol

Sy tang cudng do nay cd thé do cac anion thudc nhuém truyén dién tich cho tinh thé.[17].
Riéng d6i v6i CR tai ving 550-600nm c6 xuat hién dinh phé kich thich phan huynh quang
nhung khong dang ké diéu nay pha hop véi phd hip thy cua thudc nhuém trong nuéce véi CR
tai cac dinh 360nm va 500nm, MO 463nm. Khi ting nong d6 véi MO xuét hién dinh phd J tai
527nm, CR tai 561nm tuy nhién dinh phd khong rd rang. Nhu vay ddi voi cac phan ta thube
nhudém hap phu trén bé mit tinh thé lam thay d6i cuong do va phé kich thich tai cac ving ma
phan tir thuéc nhudm héap thy. Diéu ndy s& 1a co so dé lya chon loai thudc nhudm dé ting tinh
nhay quang cua vat liéu huynh quang.
4. Két luan

Khi hap phu cac phan tir thubc nhuom ching khdng 1am thay ddi hinh dang phd phan
huynh quang nhung lam thay doi vé cuong do phé phan huynh quang va hinh dang phé kich
thich phan huynh quang. Khi ting ndng d6 thudc nhuom ching cé thé tao thanh cac lién hop
cac phan tir, trong phd hap thu xuat hién ving hap thu méi. Va chiing tham gia vao qua trinh
phan huynh quang thé hién qua su dich chuyén phé vé viing ¢ xuat hién dinh hap thu méi cua
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cac phan tir thudc nhudm (MB). Tuy nhién khong phai phan tir thubc nhuém nao khi ting nong
d6 ciing lién hop lai (MG). Va Diéu nay la thdng tin hitu ich cho viéc xac dinh loai hinh hap
phu dé phu hop véi budc séng ma vat liéu dugc kich thich va ndng do nao thich hop nhat. Mo
ra co hdi cho viéc ché tao cac cam bién hong ngoai trong siéu am chuan doan té bao.
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