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TONG HQP HAT NANO TINH THE ZnS PHA TAP Ni?*
BANG PHUONG PHAP PONG KET TUA

Nguyén Tri Tudn?, Dang Long Qudn*, D6 Hoang Pai?,
_ Nguyén Trong T ucjnl, Lé Vin Nhan®,
Nguyeén Tri Tai* va Nguyén Thi Phwong Em®

ABSTRACT

ZnS:Ni?* Nanoparticles were synthesized by using co-precipitation method in room
temperature, from homogeneous solutions of zinc and nickel salt compounds, with S?~ as
precipitating anion, formed by decomposition of thioacetamide (TAA). Energy dispersive
spectra (EDS) shows that the main component are Zn and S with the same proportion of
samples were prepared. X-ray diffraction (XRD) pattern revealed that the pure ZnS and
ZnS:Ni?* have been structured of cubic zinc blende (C-ZB) and the average size of ZnS
nanocrystallites, estimated by the Debye-Sherrer formula, was about 4 nm. These results
were corresponding with tranmision electronic microscope (TEM). Photoluminescence
spectra of ZnS:Ni%* nanocrystallite reveals that strong emission peak at 473 nm, with the
luminescent center of Ni?* is formed in ZnS host.
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Title: Synthesis of Ni?* doped ZnS nanoparticles by using co-precipitation method

TOM TAT

Cac hat nano ZnS pha tap Ni** duoc tong hop bang phwong phdp dong két tiia & nhiét do
phong, tir sw két hop ciia hop chat muoi Ni va muoi Zn voi anion S% két tia dwoc tao ra
béi thioacetamide (TAA). Phé tin sdc nang heong (EDS) cho thdy cdc thanh phan chii
yéu la Zn va S chiém ti 1é gan nhw nhau trong mau. Gidn dé nhiéu xa tia X cho thdy mau
dwoc ché tao la ZnS khong tap va pha tap c6 cau tric lap phuong gia kém va co kich
thudc tinh thé trung binh la ~4 nm, két qud nay phi hop véi két qua anh hién vi dién tir
truyén qua (TEM). Phé quang huynh quang cho thdy bét nano tinh thé ZnS:Ni** nhdn
dwoc phdt quang manh o ving phé lan cin 473 nm, véi ion Ni®* la tdm huynh quang
trong mang nén nano tinh thé ZnsS.

Tir khéa: Nano tinh thé ZnS, phwong phdp dong két tiia, quang huynh quang

1 GIOI THIEU

Céc hat nano tinh thé ban dan II-VI d& duoc nghién ciru rat nhidu gan hai thap ky
qua. Trong s cac chat ban dan II-VI, ZnS 1a mét trong nhiing vat liéu dugc quan
tam nhiéu nhit do c6 ning luong ving cim thing, rong ~ 3.7eV & nhiét d6 300 K,
cho nén n6 duoc dung 1am phosphor cho dng tia catdt ciia man hinh tivi, linh kién
dién huynh quang mang mong, di6t phat anh sang xanh, linh kién quang hoc phi
tuyén, vat liéu chirc nang tur, xtc tac [1-3]. Cac hat nano ZnS khi pha tap cac kim
loai chuyén tiép va dét hiém [4,5], c6 thé phat xa trong ving kha kién cho thiy cac
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tinh chat wu viét khac véi vat liéu khdi, nhu sy gia ting do rong ving cam khi kich
thude hat giam, két qua d6 1a do su giam gitr kich thude. Nikel (Ni) la vat ligu tur
quan trong [6], 1a mot trong nhitng nguyén t6 kim loai chuyén tiép duoc dung ché
tao dé nghién ctu tinh chat quang, dién va tir. Trong bai bao nay chung toi trinh
bay két qua ché tao thanh cong nano tinh thé ZnS pha tap Ni?* dugc ché tao bang
phuong phap dong két tia. Anh huéng cia ndng do tap dén cuong do huynh quang
ciia miu va dic trung huynh quang ciia mau s& dugc trinh bay va thao luan chi tiét
o dudi day.

2 THUC NGHIEM
2.1 Téng hop ZnS:Ni bang phwong phap dong két tia

Ban dau cho 20 ml dung dich TAA 1M vao binh phan tng tht nhat, sau d6 acid
hoa dung dich nay bang acid HCI cho dén d6 pH = 2, r6i dun néng dung dich cho
dén nhiét d6 80°C. Tiép theo cho 10 ml dung dich Zn(CHsCOO), 1M va lan luot
0,2; 0,4; 0,6; 1,0 va 2,0 ml dung dich NiSO4 0,IM vao binh phan Gng tht hai
khudy déu ¢ nhiét 46 phong, sau d6 gia nhiét dung dich nay dén 80°C. Sau khi ca
hai binh phan tng phu dat 80°C thi dong thoi cho ca hai vao binh phan tng chinh.
Tiép tuc gia nhiét binh phan ng nay ¢ 80°C cho dén khi phan tng két tia hoan
toan. Hon hop két tua thu duoc sau phan tng duoc 1am lanh xudng nhiét do <10°C.
Ly tdim dung dich két tia nay bang may ly tam 6000 vong/phut, san pham thu duoc
1a bot uot. San pham sau khi dugc rira ba 1an bang nudc va ba 1an bang ethanol s&
dugc sdy kho trong mdi truong chan khong trong 15 gio, ta thu duge bot nano tinh
thé ZnS:Ni?*.

2.2 Cac phwong phap khio sat thyc nghiém

Céac mau thu dugc sau khi tong hop duoc khao sat tinh chat cau trac bang gian d6
nhiéu xa tia X (D8 Advance - Bruker) tai Khoa Hoa hoc, Truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Qudc gia Ha Nbi. Kich thudc va hinh thai cAu triic cia mau
dugc khao sat bang cach do anh hién vi dién tur truyen qua (TEM) tai Vién V¢ sinh
Dich t& Trung wong, va anh hién vi dién tir truyén qua (TEM). Tinh chat quang cua
vat li¢u dugc do tai Vién Khoa hoc Vit li¢u, Vién Khoa hoc va Cong nghé Vit
Nam, str dung ngudn laser kich thich véi buédc song 325 nm.

3 KET QUA
3.1 Tinh chét ciu tric

Tt hinh 1, két qua do pho tan sic ning lugng cua mau ZnS pha tap Ni, cho ta thay
rang thanh phan chu yé€u cua nano tinh thé ZnS pha tap 1a Zn va S c6 ti 1¢ phan
tram nguyén tir gan bang nhau, diéu d6 ching t6 cac hat phan bd ddng déu nhau.
Ngoai ra, gian do phd ciing cho thdy miu con chira mot it tap chat 1a Ni va O
nhung ham luong khong dang ké. Cac chat nay déu la nhiing chat ban dau dugc
cho vao trong qua trinh phan tmg dé ché tao miu.

60



Tap chi Khoa hoc 2010:13 59-63

Truong Pai hoc Can Tho

In
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SK
Ni K
Zn K
Totals

Weight%

34.47
0.00
65.53
100.00

Atomic%

51.75
0.00
48.25
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Hinh 1: Phd tan sic ning lwong EDS ciia nano tinh thé ZnS:Ni?*

Hinh thai hoc va ciu trac tinh thé cua vat liéu bot nano ZnS:Ni ngay sau qua trinh
tong hop duoc xac dinh bang phuong phap nhiu xa tia X va chup anh hién vi dién
tr truyen qua. Hinh 2 gian do nhiu xa tia X ciia bot nano tinh thé ZnS:Ni (0,3%)
cho thay cac dinh nhiéu xa rat rong tai cac vi tri twong (mg v&i goc phan xa Bragg
ctia cac ho mit phang mang (111), (220), va (311) 1a ddc trung cua tinh thé ZnS
gia kém (zincblende ZnS). Céc nano tinh thé ZnS:Ni 14 don pha, c6 do két tinh kha
tdt va c6 kich thude hat két tinh tuong dbi nho. Dua vao cong thirc thuc nghiém

Scherrer D = , voi D 1a kich thudc tinh thé trung binh, A 14 budc séng cua tia

Bcos@

X (A = 1.54056 ,&), B 1a d0 ban rong cuc daiﬁ, 0 1a goc nhiéu xa, ching tdi tinh
duoc kich thudce trung binh cua hat nano tinh thé ZnS 1a ~ 4 nm.
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Hinh 3: Anh TEM ciia miu nano
tinh thé ZnS:Ni (0.3%) dwoc
phii chét hoat déng bé miit axit
oleic

Hinh 2: Gian dﬁo nhiéu xa tia X ciia mflu nano
tinh thé ZnS:Ni** (0.3%) tong hop
bang phwong phap dong két tia

Hinh 3 la anh hién vi dién tir truyén, qua (TEM) cta mau bot dugc phu chat hoat
dong bé mat la axit oleic sau khi ché tao, cho thay cac nano tinh thé ZnS pha tap
nhan dugc c¢6 dang hat vdi kich thude nhé khoang 3-4 nm va cac hat bi két dam lai
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12 do miu d& bi hip thu nudc. Két qua nay phu hop véi két qua tinh toan kich
thudc hat nano tinh thé ZnS, khi str dung cong thirc Scherrer nhu dé cap ¢ trén.

3.2 Tinh chit quang

Hinh 4 13 ph6 huynh quang cia mau bdt nano tinh thé ZnS duoc kich thich anh
sang c6 bude song 1a 325 nm tir ngudn laser. Huynh quang ctia mau nano tinh thé
nay phat quang manh véi cyc dai birc xa ~445 nm. Vi bude song nay anh sang
huynh quang cua mau ZnS khong pha tap c6 mau xanh da troi (blue). Diéu nay
pht hop vé mau sic so voi két qua thye nghiém bai bao cua P.Yang va cong su [1],

mac du budce song phat xa huynh quang c6 sy thay d6i chut it. Hinh 5 1a ph6 huynh
quang ciia cac mau nano tinh thé ZnS pha tap Ni v6i cac nong d6 mol khac nhau,

dudi bude song kich thich 14 325 nm. Ti 1¢ phan trim mol pha tap cting duoc biéu
dién trén hinh 5. Dya vao két qua tir phd huynh quang & trén ta thay rang tinh thé
ZnS khi pha tap Ni thi pho huynh quang c6 dinh & tai budc song 473 nm, 1a do tAm
huynh quang Ni?* dugc hinh thanh trong mang nén ZnS [7].
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Hinh 4: Pho huynh quang ciia miu nano Hinh 5: Phé huynh quang ciia miu nano
tinh thé ZnS duéi buée song kich tinh thé ZnS:Ni véi nong dé tap tir
thich 325 nm 0,2; 0,4; 0,6; 1,0 va 2,0% mol,

dwéi budce song kich thich 325 nm

Vay né da dich chuyén do (redshift) ~28 nm so v6i huynh quang cua nano tinh thé
ZnS khong tap, sy dich chuyen phat xa nay 1a do su chuyén muc quang d-d cua ion
Ni?*. B&i vi cdu triic viing cam ciia nano tinh thé ZnS:Ni khac nhiéu vé6i nano tinh
thé ZnS khong pha tap, nén pho huynh quang ciia nano tinh thé ZnS:Ni ciing bi
thay d6i. Cuong d6 huynh quang cta nano tinh thé ZnS:Ni dat cuc dai huynh
quang khi nong d6 tap Ni 13 0,6% khac véi cuc dai huynh quang ctia ZnS:Ni
(0,3%) cua P.Yang ché tao.

4 KET LUAN

Tir cac két qua phan tich cdu trac va khao sat tinh chit huynh quang ciia mau ghé
tao dugc nhu da trinh bay ¢ trén, chung t6i da tim ra dugc quy trinh hop ly dé tong
hop dugc miu nano tinh thé ZnS khong pha tap va pha tap vdi kich thude khoang
3-4 nm. Viéc pha tap Ni vao mang nén tinh thé ZnS khéng 1am thay d6i hinh dang
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cling nhu kich thudc hat cia chat nén ZnS, nhung lai lam thay do6i ving budc séng
phat xa (473 nm) so v6i phd huynh quang cua nano tinh thé ZnS. Cuong d6 huynh
quang cua nano tinh thé ZnS:Ni dat cuc dai huynh quang khi ndng do pha tap Ni 1a
0,6%. Cac hat nano tinh thé ZnS pha tap Ni s& 1a vat liéu dé ché tao linh kién
huynh quang phat ra anh sang trong vung xanh duong.

LOI CAM ON

Nghién ctru nay dugc tai tro boi quy nghién ctru khoa hoc cua truong Dai hoc Can
Tho, ma so dé tai T2007-16.
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