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Abstract 

Mn '̂- doped zinc seienidc (ZnSe.Mn) nanomatcrials have been attracted much attention in recent years for 
fundamenial properties and technological applications. In this work, ZnSe:Mn luminescent nanomatcrials were 
successfully synlhesized by co-precipilale mclhod in gather colloidal environment mecapto acetic acid at room 
temperature The morphology and ihe siruclure of the prepared samples were characterized by field emission scanning 
electron microscopy (FESEM) and X-ray diffraction (XRD). I iSi.M images and XRD diagrams showed that the 
materials are in size of 20-50 nm wilh single phase structure of ZnSe. Phololuminescencc of materials was measured at 
room temperature by an IIIR 550 spectrometer using an excitalion laser with 266 nm wavelength, ll shows that 
ZnSeiMn nanoparticles malerials have strong emission in orange region (with a maximum at 645 nm) which correspond 
to the ''TI-*A| transition of Mn'' 

l.GlOl THIEU 

Vit lieu phit quang hieu suit cao tren co sd hgp 
chit Il-Vl nhu CdSe vi CdTe cd ciu triic I6i/vd (thi 
du: CdSe/CdS, CdSe/ZnS, CdSe/ZnSe, CdTe/CdS) 
duac nghien ciru mgnh me trong khoing hai thap ky 
qua do trien vong ung dung trong cic ITnh vyc 
quang-dien tir, lim vit lieu phit quang hieu suit cao 
[1-6] vi dinh diu huynh quang y sinh [7, 8]. Kit qui 
dgt dugc cd the che tao cic vat lieu cd do ddng nhit 
kich thudc cao (dp sai lech kich thudc chi -5-10%), 
cd chat lugng tinh the tdt, cd hieu suit phit quang 
rit cao (dat tdi 50-85%) [9, 10]. Ngiy nay, cic vit 
lieu kich thudc nano thupc nhdm niy cdn dugc day 
mgnh nghien ciru che tgo vi cd dp phit quang cao 
mi cic phuang phip chl tao ra chiing lgi khi dem 
giin. Mpt sd loai cham lugrig tii (quantum dot, QD) 
tren ca sd bin dan hgp chat ll-VI da dugc chl tgo 
thanh cdng, trd thinh thuong phim nhu CdS, CdTe 
vi CdSe, dgc bipt Ii CdSe phit quang trong viing 
pho thay ddi tir tir ngogi den hdng ngogi vdi hipu 
suit lugng tii rit cao (-30-50%) [9]. Cac bin dan 
phit quang tai ba viing phd ca bin: lam (~ 480 nm), 
luc (-550 nm) vi dd (-610 nm) tren ca sd vit lipu 
bin dan CdS, CdSe dang dugc quan tam nghien ciru 
chl tgo tgi mdt sd phdng thi nghipm vi hang thuang 
mai tren the giai (thi dy tai DRFMC, CEA Grenoble; 
Quantum Dot co...). Tuy nhien, cic he vgt lipu tren 
deu chira Cd, la nguyen td kim logi ning dugc biet la 
rit ddc hgi khi tich ty trong co thi ngudi. Vi vgy, cic 
ITnh vyc img dung ciia cac vgt lieu chiia Cd bj hgn 
chl, die biet cd nhieu nghi ngai khi sir dung dl danh 

diu huynh quang trong y-sinh [11, 12]. 
Nham tim kilm vit lieu khdng chira Cd nhung 

cd the phit quang hieu suit cao trong viing phd kha 
kien vdi dinh phd dilu chinh dugc theo yeu ciu (co 
mat! sac huynh quang khac nhau) vi kich thudc vat 
lieu trong vimg nano met (de cd the sir dung trong 
dinh dau huynh quang tren doi tugng y-sinh). Mpt 
sd phdng thi nghipm the gidi dang tich cue nghien 
ciru nhitng hp vgt lieu bin din khic nhau. Cic 
nghien ciru tinh chit quang (cac chuyin ddi phat 
quang lien quan exciton, hipu ling Stark lugng tir, 
hipu irng dich dinh pho huynh guang trong dung 
djch cung nhu phan eye ciia phdi tii [13, 14]) da 
dugc quan tim thyc hipn de lim sing td cic qua 
trinh quang-dipn trong cic hp bin dan, lim ca sd cho 
vipe trien khai irng dyng. Gin day, da cd mpt so 
cdng bd ve hp bin din ZnSe, la logi vit lipu ciing ho 
vdi hgp chit Il-VI nhung da thay cho Cd bingZn. 
Chat bin din ZnSe cd the phit huynh quang vdi hieu 
suit cao -44% [15, 16]. Nhung ZnSe cd ning lupng 
vimg cim -2,6 eV, khi cd hipu ung giam ham lupng 
tii- thi bin din ZnSe phit quang vdi dinh pho trong 
khoing 400-440 nm [17] se khdng thugn lgi cho 
nhiing ling dyng cd yeu ciu vat lipu phat quang vung 
khi kien nhu trong linh kipn chilu sing rin vi danh 
diu huynh quang y sinh. 

Vgt lieu ZnSe:Mn cd dg nhay quang rat cao, co 
trien vgng lim vit lieu phit quang trong viing pho 
ving cam-dd vdi hieu suit huynh quang cao tcri 
44%, nen dugc diing chii ylu trong didt phit quang 
vi lade didt [15, 16]. Vgt lieu phit quang ZnSe:Mn, 
thyc t l cd thi dilu khiln cic chuyin ddi dien tii 
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tuong ling vdi huynh quang trong viing phd kha kiln 
sdng dai (-570-750 nm), tren co sd hieu ung giam 
harp lugng tu. Cic hang sin xuit hien dang theo 
dudi hudng nghien ciru irng dung khuyen cio trien 
vong su dung cic ban din CdSe, CdTe, ZnSe:Mn 
lim vat lieu huynh quang trong chieu sing trgng thii 
rin hieu suit cao (SSL - Solid State Lighting). Do 
vay lugng nguyen lieu bin dan can thiet de sir dung 
cho muc dich niy se li rit Idn, khi SSL khing dinh 
dugc thj trudng. 

2. THUC NGHIEM 

Hda chat: NaBHa, kem va mangan axetat, bdt 
selen, mecapto axetic axit (MAA). 

Tdng hgp vat lieu: Trudc tien de cd NaHSe, 
diing lugng Se bdt dugc tinh dii phin irng vdi lugng 
NaBH4 da dugc hda tan trong nudc. chinh pH ciia 
dung djch nay de cd pH = 7, dung dich cd mau vang 
den ving dam. Mpt hdn hgp dung dich thir hai gdm 
kem axetat va mangan axetat di dugc chuan bj d 
ndng dp pha tgp la 1% theo moi. Them MAA vio 
hdn hgp kem - mangan, mecapto axetic axit d day 
dugc diing lim mdi trudng tao keo xung quanh hat 
vit lieu. Khuay manh hdn hgp dung djch kem vi 
mangan trong MAA rdi nhd tirng giot dung dich 
NaHSe vao voi t>' lp Zn(Mn): Se : MAA - 1: 2: 4. _ 

Sin pham thu dugc Ii ket tua cd mau ving den 
ving da cam dam tiiy theo ty lp Zn/Se tir 0,1-2 sau 
do dugc rira sgch bing nudc va cdn etanol nhieu lan. 

Phin ling de tgo ZnSe:Mn dien ra theo phuang 
trinh tdng hgp nhu sau: 

1) Se + NaBH^ + H^O -> NaHSe + HjBOa 

2) Zn2*(Mn3*) + HOjC^H^SH ^ 0 = 0 + H* 
I > Zn^^ 

C H . - S 

Binh Xudn Ldc vd cpng su 

anh FESEM cho thiy ro vgt lipu da cd hat dang tya 
cau khi ddng deu vdi kich thudc co khoang 20 nm-
50 nm. 

OH 

3) NaHSe + 0 = 0 , 

OH 
I 

0 = 0 
>Zn2* I ^>ZnSe:Mn 

CH^ - S^ CH^ - S^ 

+ Na* + OH-

Khi diing etanol va nudc sach de logi keo, td hgp 
MAA - ZnSe:Mn dugc cit mgch ra khdi nhau thu 
dugc vgt lieu ZnSe:Mn. Huyin phii dugc ly tam d 
tdc dp 5800 vdng, thu dugc bgt mjn mau ving vi 
dem siy khd trong chan khdng d nhiet dp 70°C. 

3. KET QUA vA T H A O LUAN 

Kich thudc vi hinh thii ciia hat vat lieu 
ZnSerMn dugc xic djnh bing inh hien vi dien tu 
phan giii cao FESEM (Hitachi- S4800). Tren hinh 1 

III Mini mf MiMMykii i i iMR^i 
Hmh 1: Anh FESEM ciia mau ZnSe:Mn tong hgp 

bang phuang phip ddng ket tiia 

Dicu nay cho thiy rd tic dung ciia moi trudng 
keo mecapto axetic axit trong viec khdng che hinh 
dang va sy phit trien mim tinh the din den dp ldn 
ciia kich thudc hgt vat lieu. 

Mau vat lieu sau do dugc kiem tra ciu true bang 
phuang phip nhieu xa tia X tren may (XRD-
SIEMEN 5000) cd dng phit tia birc xa bing CuK„ 
vdi bude sdng X = 1,5406 A, do d nhiet dp phdng 
vdi gdc quet 0,03 dd va bude quet li 0,7 giiy. Tren 
gian do X-ray cua vat lieu d hinh 2, ta thay giin do 
chi ro vat lieu ZnSe-Mn da dugc tgo thinh la dan 
pha, ngoai pha ciia tinh the ZnSe:Mn khdng cdn cic 
pha Ig khic, dieu nay chirng td vat lieu duac tgo 
thinh kha li tinh khiet. Cic dinh ciia vach nhieu xg 
tucmg ddi manh vi md rdng chiing td vat lieu cd 
kich thudc nhd, phii hgp vdi kit qui chup tren inh 
FESEM. Khi so sanh chiing tdi thay cac dinh XRD d 
day hoin toan trung hgp vdi mpt sd cdng bd cua cic 
nhdm tren the gidi [18, 19]. Phd huynh quang cua 
vat lieu ZnSe:Mn dugc do bing he do huynh quang 
viing kha kiln tren he may iHh 550 vdi dau thu 
CCD, dugc kich thich bing laser cd bude sdng kich 
thich 266 nm d nhipt dp phdng. Phd huynh quang 
tren hinh 3 cho ta thiy ro cd 2 dinh rieng biet. Dinh 
pho d viing 461 nm dugc bin thio li dinh phit 
quang ciia ZnSe. 

Dinh pho huynh quang ciia dai phd d viing miu 
da cam sam 645 nm dugc ban thao li dinh huynh 
quang dgc trung ciia ion Mn̂ "̂  khi dugc pha tap vio 
ZnSe. Kit qui thu dugc khi do phd huynh quang cua 
vat lieu ZnSe:Mn chung tdi tdng hgp dugc niy hoin 
toan triing hgp vdi cic cdng bd cua cic nhdm nghien 
Cliu tren thi gidi [21, 22]. Vdi viing dinh phd 645 
nm do cd sy djch chuyen ve vimg bude sdng dii (la 
viing dd) dugc bin thio li anh hudng ciia ty le giiia 
Zn/Se. Nhu tren da ndi, khi ket tua ZnSe thi bdt se 
cd miu thay ddi tu miu vang den ving da cam dam 
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khi ty lp giaa Zn/Se dugc thay doi tir 0,1 den 2. Sau 
dd miu cua tinh the ZnSe:Mn lgi dugc cpng hudng 
them dp mau cua Mn̂ * khi ion Mn'' dugc pha tgp 
vio lim cho tinh thi ZnSc:Mn cd miu da cam dd. 
Chimg tdi se tilp tyc khio sit s\t inh hudng ciia cic 
ty lp Zn/Se vi ty lp % ciia ion Mn'' pha tgp vio linh 
thi ZnSe dan din sy thay doi miu ciia tinh the 
ZnSe:Mn trong nhirng lan khio sit sau. 

Hinh 2: XRD ciia mau vgt lipu ZnSe:Mn tong hgp 
bang phuang phip ddng kit tiia 

Bude s6ng (nm) 

Hmh 3: Phd huynh quang ciia mau vat lipu ZnSe:Mn 
tdng hgp bing phuang phip ddng kit tiia 

4. KET LUAN 

Da tdng hgp thinh cdng vgt lieu nano ZnSe:Mn 
bing phuang phip ddng kit tiia trong mdi trudng 
keo tu mecapto axetic axit cd kich thudc tuong ddi 
nhd, vdi kich thudc hat d khoang 20-30 nm. 

Vit lipu ZnSe:Mn tdng hgp dugc li tinh thi don 
pha, phit huynh quang manh d vimg dgc trung cua 
ion Mn '̂̂ pha tgp, vdi lugng pha tgp la 1%. 

Tdng hfrp vgl li^uphdl quang nano... 
Ldi cam an: Cong trinh dup-c hd trp^ kinh phi tit 
Vi^n Khoa hpc Vgt li^u - Vi^n Khoa hpc va Cong 
ngh4 Vigl Nam, vd dufrc thirc hi^n lgi Phong thi 
nghidm trpng diem vi Vgt li^u va Linh ki^n di^n (it 
Vii-n Khoa hpc Vgl Hiu. Cdm an liin sT Nguyen Due 
Vun vd thgc sT Do Hiing Mgnh da nhi?t tinh giup da. 
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