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Tom tat. Bai bao gidi thieu tdng quan cac ket qua nghien ciru mot so vat lieu hat 
oxyt tir tinli kich thude nanomet, che tao bang cac ky thuat nghien ca nang lugng cao 
(NCNLC), sol-gel va ddng ket tiia dirge nhdm nghien cim tien hanh tir 2003 lai day. 
Cac he hat tir che tao deu dugc kiem tra cau triic bang nhieu xa tia X va hien vi dien 
tir SEM. Tinh chat xiic tac ddi vdi he perovskite tdng hgp bang phuang phap NCNLC 
dugc khao sat bang BET va chuong trinh nhiet do phan img TPSR. Ngoai viec cac 
dai lugng nhu tir do bao hoa, nliiet do chuyen pha Curie dugc dac trung chung cho tat 
ca cac he mau, tinh sieu thuan tir tirong tac va cau tnic loi tir-vd phi tir ciia mot sd he 
hat perovskite dugc nghien cim ky them bang cac phep do dgng va phep lam khdp 
Langevin. Hieu irng ddt tir da dirge tap tmng nghien ciru doi vdi mau manghetite va 
cac mau perovskite che tao bang cac phuong phap khac nhau. Klia nang ung dung 
hieu irng nay da dugc thir nghiem nghien cim cho 2 ITnh virc: (i) ung dung giai hap 
cho vat lieu hip phu dung mdi him co, va (ii) diet te bao ung thu bang lieu phap nhiet. 
Hieu irng tach tir da dugc nghien cuu thanh cdng ddi vdi viec bat giu va tach sach ion 
As khdi nude nhiem thach tin. Cac ket qua nghien cim thu dugc md ra trien vgng 
nghien cim phat triln cac he hat tir nano nhu la doi tugng quan trgng trong Vat lieu y 
sinh va mdi trudng. 

GIOI THIEU 

Veil lieu bat nand lir tinh la doi lugng ril dugc quan lam nghien ciru trong nhilu ITnh vyc, 
nhu: chit Idng tir, xiic tac, cdng nghe sinh hgc va y sinb, chyp anh cdng hudng tir, tich trir dir 
lieu, va xir ly mdi tmdng (xem [1-3] va cac tai lieu trich din trong dd). Kich thude hat nand 
ciia phin da cac img dung kl tren yeu ciu phai dat dudi mot gia trj tdi ban nao dd, ma gia tri 
nay d khoang 10-20iiin. Mdi mdt hat tir klii dd frd thanh mdt don ddmen va tai nhiet do Idn 
ban nhiel do 'blocking', TB, he se la sieu thuan tir (STT). Tinh sieu thuan lir ndi len rang cac 
hat nand tir gidng nhu cac nguyen tir thuan tir khdng Id, phan ting rit nhanh vdi tir tmdng 
ngoai. Tinb'chat nay lam cho cac bat nand tir thu dugc sy quan tam img dung rdng rai trong y 
sinh vi khi lit tir tmdng thi tai nliiet do phdng khdng cdn nguy co ciia hien lugng ket cym nhu 
kilu ciic bat sit tir nira. Tuy nhien, ddi vdi cac hat be den viing kich thude STT, \'an de khdng 
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Ihl tranh la tinli hJ kit dam nham giam dien tich be mat so vdi the tich, va be mat hat de fran 
thudng dl bi dxy boa din din lam suy giam tii do mau. Cac hat nand tix do vay thudng dugc 
ga ghep vdi hoac bao phu bing cac chit hiru co (chat boat boa be mat hoac polyme), hay bao 
bgc bdi chit \d co nhu cac bon hoac silica, titana. Trong nhieu tmdng bgp, cac ldp phii nay 
khdng chi ddng vai trd bao ve ma cdn dugc tiep tyc chirc nang boa cho cac myc dich sir dung 
cu Ihl, nhu: xiic tac, danh dAu sinh hgc, tach chiit smh hgc... Mdt hieu img vat ly lien quan 
din hat nand tix dang quan tam la hieu img dot tir: cac hat tir dugc ddt ndng tdi dudi nliiet do 
Curie (TJ khi dugc dat trong tir tmdng ngoai xoay cbiltj. Trong 3 co cbl tieu tan nang lugng 
ddng gdp cho bien tugng ddt hr cd 2 co cbl lien quan den vimg kich thude hat thuan tn-, dd la 
hdi phyc Neel va hoi phyc Brown. Hoi phyc Neel dugc md ta bdi quan he giira thdi gian hdi 
phuc, T vdi hang rao the. Kef. V„, {K,ff\h hing sd di hudng tir, F,„ la thi tich hat Pi): TH = U exp 
{Keff. V„, AB- 7), T„ ~ lO'^s. Hoi phyc Brown lien quan din chuyin ddng quay hat hi trong mdi 
irudng chit Idng, quan he thdi gian hdi phyc vdi cac dai lugng lien quan la: rg = (f Ttrz/r,, /k^. T), 
trong dd ;/ la do nhdt ciia chit Idng va rt, la ban kinh ddng hgc cua hat tir. Co che thir 3 ddng 
gdp cho hieu ung ddt tii' la co cbl tix tri, cd mat khi hat tir cd kich thude Idn ban don ddmen 
va til tmdng ngoai, H = HoCoscot, cd bien do Ho Idn hon lyc khang tix H^ cua he hat. 

Vdi eae nghien cim tiln hanh trong 4 nam qua, tap the tac gia da quan tam mdt loat 
kha nhilu vin dl: tir khau cdng nghe cbl tao cac he hat tir, khao sat cac tinh chat ly-hoa 
ciia cac he bat cbl lao, cho din mdt sd thir nghiem dinh hudng img dung cy the. Phan 
dang kl cac kit qua nghien cuu la tap tmng cho hieu img ddt tii' va dinh hudng ung dung 
trong nhiet tri diet te bao ung thu. 

T H V C NGHIEM 

Vat lieu tir tinh bao gom hai nhdm hgp chat: kim loai/hgp kim va oxyt. Bai nay gidi 
thieu cac ket qua ddi vdi cac hgp chat dxyt, ma Iy lo tap tmng nghien cim la do chiing 
ben vdi tac ddng dxy boa va ciing de che tao ban. Cac he hat nand tir da che tao tbugc 3 
hg hgp chat sau: (i) hgp chat perovskite La|.xAx(Mn,Co)i.yM'y03, (ii) magnetite Fe304, va 
(iii) ferit (Mn|.xZnx)Fe204. Phuong phap NCNLC dugc md ta ky trong [20]. Thanh phan 
mau cu the, phuong phap che tao va muc dieh nghien ciru dugc tap hgp trong Bang 1. 

Bdng 1; Cdc vdt lieu dxyt nand tir tinh. 
Flo vat lieu 

La,-,A,(Mn-
Co),.,M',03, 
M' = Ti, Zn 

Fe,04 

Mni.,ZnxFe204 

Cac chat cu the 
Lao.8Ceo.2Co03 
Lao,7Sro.3Mni.YZny03 
Lao.7Sro,3Mn03 

La|.,(Sr,Ca),Mn03 
La|.,SrxMn|.yTiy03 
Fe304 

X = 0, 0,05, 0,1, 0,2, 
0,3, 0,4 va 0,5 

P/phap che tao 
Nghien ca NLC, 
Sol-gel 
Nghien ca NLC 

Nghien ca NLC 
Sol-gel 
Ddng ket tiia 

Dong ket tiia 

Muc dich n/cim 
Cau tnic, VL xiic tac 
[6],[17,I8,20,21] 
Cau true & ddng hoc hat tir 
[7,8] 
Ddttu'[19] 
Dieu chinh Tc, ddt tir [15] 
Hap phu 8c tach As [9] 
Ddt til'[12,19] 
Ddt tir & giai phap [10, 19] 
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Mdt sd mau bat tir nand sau klii che tao ciing da dugc nghien cim bgc phii bing mot 
sd chat nhu: silica ddi vdi perovskite [ I I ] , tinh bgt va dextran ddi vdi magnetite. Nhim 
nghien ciru hieu irng giai hap bang dot lir, cac mau hat nand ferit (Mni.xZnx)Fe204 dugc 
mang (pha trdn) tren mdt sd chat hap phy cau tnic mao quan tmng binh (MQTB) nhu 
SBA ... theo cac ty le khdi khac nhau. 

Cau triic tinh the ciia cac mau che tao dugc khao sal tren nhieu xa kl Siemens 
D5000 (VKHVL). Anh hien vi dien tir dugc chup tren thilt bj SEM ciia Tmng tam 
KHVL, DHKHTN Ha Ndi va FE-SEM Hitachi S-4800 cita PTNTD Vien KHVL. Rieng 
doi vdi mdt sd mau hat nghien co NLC, cd lien hanh chyp them anh hien vi dien tir 
truyin qua TEM, nhd sy giiip dd ciia ddng nghiep tai Chemnitz (CHLB Dire) [21]. Dien 
tich bl mat bat va do boat hoa xirc tac [6] dugc thyc hien tren thilt bi BET va sic ky khi 
Siemens tai cac Vien Cdng nghe Hoa bgc va Khoa hgc vat lieu img dyng Tp Hd Chi 
Minh. Pbep pban licb boa hgc ddi vdi cac mau magnetite hap thu va lam sach As [12] 
dugc thyc hien tai Vien Hoa bgc, Vien KH&CNVN. 

Cac pbep do lir dugc thyc hien Irerfcac thiet bi eiia Phdng Vat ly cac vat lieu lir va 
sieu dan va PTNTD Vat lieu & linh kien dien tir eiia Vien KHVL, gom: he tir ke miu 
rung (VSM) ty che tao, he do he sd lir boa ddng ly che lao, va he do cac tinh chat vat ly 
PPMS do Flang Quantum Design che tao. Tuy muc dich nghien ciru ma chgn lya mdt sd 
trong cac dai lugng tii' sau day de xac djnh ddi vdi mau ey the: nhiet do Tc va TB xac djnh 
tir phep do dudng tir nhiet do d tir trirdng be cd 100 Oe che do lam lanh cd, MFC(T), va 
lam lanh khdng tir trudng MZFC(T); tir do bao hoa Ms va lyc khang tir He- lir dudng tir 
cong boa va khir tir M(H) do tdi tir trirdng bao hoa; he sd tir hoa ddng do theo cac tan sd 
va nhiel do khac nhau. 

De nghien ciru hieu irng ddt tir, mdt he do mdi da dugc xay dyng (Hinh 1). Chi liet 
ve he do dugc md ta ky trong Luan van thac sT [19]. Tir trudng xoay chieu cd tan sd 219 
kHz va cudng do 40 ^ 100 Oe, lao bdi cudn day cam ung ciia mdt may phat thuang mai 
RDO-HFl cd cdng suat ldi ra 5kW. Cac mau do dugc boa tan trong dung dich nude hoac 
dau an va dugc dat each nhiet vdi mdi tnrdng ngoai bang mdt vd binh thuy tinh dugc hut 
chan khdng 10"^- 10"̂  Ton'. 
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Dai lugng quan trgng ddi vdi hieu img ddt tir la cdng suit toa nhiet (SLP-specific 
loss power), bay cdn ggi la tdc do hap thy nhiet (SAR-specific absorbtion rate), dugc xac 

dinh lir cdne tbirc : SLP = C—^—, trong dd C la nhiet dung rieng cua be mau (hat tir va 
m. At 

dung dich), m, la khdi lugng tdng cdng ciia he mau va m, la khdi luoTig hat tir. -— la tdc 

do tang nhiet ban diu, xac dinh tir tiep myen ciia dudng cong nhiet do phy tbugc thdi 
gian tai thdi diem bat tir trudng . 

Phep do giai hip dugc thyc hien bang phuang phap can klidi lugng sir dyng mdt can 
pban tich cd do chinb xac ±0,05 mg. Phan tram khdi lugng khi giai hip dugc tinh theo 

cdng tbirc P̂  =- ^x 100%, trong dd mo la khdi lugng hdn hgp sau khi giai hap bao hoa 

va m la khdi lugng hon hgp tai thdi diem do. Hieu suat giai hap dugc xac dinh tir cdng 
P , , , 

thirc H = -^x 100%; trong dd PA la ti le phan tram khdi lugng khi da hap phy dugc. 
'A 

KET QUA VA THAO LUAN 

Cac gian dd nhieu xa Roughen cho thay tat ca cac mau hat nano che tao dugc deu 
don pha. Cac hat vat lieu tir nand che tao dugc da phan cd kich thude trong viing thuan tir 
(lir 10-20nin). Mdt sd hat cd kich thude Idn tren gidi ban nay thudng la do dugc nung a 
nhiet do kha cao hoac da dugc tdng hgp bang phan irng pha ran trudc khi cho nghien co 
nang lugng cao. Ngoai viec kich thude hat phy tbugc vao thdi gian nghien, nhiet do nung 
sau khi tao pha, ddi vdi cac mau ferit Mn,Zn [10] chiing tdi cdn quan sat dugc sy phu 
tbugc kich thude bat vao ndng do Zn the cho Mn. Trong khi miu khdng chira Zn cd kich 
thude bat Idn cd 50 nm thi cac mau pha Zn cd kich thude hat giam bin vai ba lin. Hien 
tugng ty dam ddi vdi cac hat nand tir tinh cung da dugc chiing tdi quan sat khi so sanh 
anh SEM, FE-SEM (phan giai cao ban) va TEM [7]: anh SEM cho thiy cac dam tu hinh 
cau kich Ihudc Idn gan pm, Irong khi anh TEM cho thiy cac dam nay bao gdm cac bat co 
kich Ihudc thuan lir (<20nin). Khi phan licb long hgp quan he tinh chit ciu triic hat nay 
vdi tinh chat tir cho mau tdng hgp bang phuang phap nghien ca, thdng qua viec lam khdp 
ham Langevin ([7,8], xem hinh 2) chiing tdi da thiy ring: (i) kich thude viing hat cd trai 
ty tir be ban kich thude hat quan sat bing anh TEM, nghia la hat cd ciu tnic ldi tir va vo 
phi til', va (ii) cac hat sieu thuan tir nay cd tuong tac luang cyc tir (dipole) vdi nhau. Tinh 
mat trat ty tir va ca ve trat ty tinh the ciia ldp vd hat perovskite tdng hgp bing phugng 
phap nghien co rat cd the la yeu td quan trgng lam cho hieu nang xuc tac dxy boa va/hoac 
denox ciia cac cac mau hat nand nay la kha cao. 
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Hinh 2. Dudng khd'p Langevin, suy ra kich thirdc hgt tir vd hieu img sieu thudn tir twoiig 
tdc ddi vdi cdc hgt manganite che tgo bdng phuong phdp NCNLC. 

Nghien ciru ciia chimg tdi cung da khang djnh, khi kich thude hat cang be thi nhiet 
do Curie va tir do bao boa (M^) cung de dang giam xudng [15]. Ddi vdi viec irng dung bat 
nand tir cho muc dich nbiet tri diet te bao ung thu, viec dieu che cac bat cd dugc nbiet do 
Curie Idn ban than nhiel vai chuc do ddng thdi tir do bao hoa M^ it suy giam nhat chinh la 
ddi bdi can quan tam danh cho cac nha nghien ciru bat tir nand. Tir ket qua nghien ciru vat 
lieu khdi ciia mau mangganite chiing tdi da che tao dugc mau hat Lai.xSrxMui.yTiyOs dieu 
chinh Tc trong \aing 70 do tren nhiet do phdng bang lugng be Ti the cho Mn va da thu 
dugc ket qua tdt hon so vdi each dieu khien bang kich thude hat va/hoac tang ndng do Sr 
till cho La ([15], hinb 3). 
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Hinh 3. T,. phu thuoc nong do nguyen tu Sr, Ti thay the trong vdt lieu manganite. 
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I 

Doi vdi mau ferit Mn-Zn nbiet do T^ cd thi dilu khiln trong viing rdng tir 200"C trd 
xudng [10,17]. Nham img dyng vat lieu nay lam mdi trudng nhiet giai hap ddi vdi cac 
dung mdi hiiu ca bang trudng xoay chieu, chting tdi da nghien cim ky hieu ung dot 
nhiel-tir cho cac mau pha tap kem trong viing nong do tir 0 din 50% [10]. Qua trinh dit 
nhanh va giir nbiet trong -viing 100-150°C cd the de dang dat dugc ddi vdi cac mau pha 
tap x(Zn) <20% (Hinh 4). Thir nghiem giai hap doi vdi cac mau hat ferit nand trdn vdi 
chat bap phu mao quan trung binh SBA hap phy xylene cho thay do giai hap trong vdng 
5' cd Ihl dat tren 80% khi ta dimg lugng hat tir/chit SBA khdng qua 40% (Hinh 5). 
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20 mg/ml 

35 mg/ml 

50 mg/ml 

100 mg/ml 

150 mg/ml 

T 
= 0.1 

-A x = 0.2 
- • X = 0.3 
- • X = 0.4 

' 0 % 

500 1000 1500 

t(s) 
Hinh 4. Dudng cong ddt tir cho cdc mdu ferit vdi nong do hgt tir trong dung dich khdc 
nhgu (mdu khdng chiig Zn) vd vdi ndng do Zn khdc nhau trong hgp phdn. 
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Hinh 5. Sir phu thuoc cita hieu sudt gidi hdp theo thai gian ciia cdc mdu hdn hgp hgt 
tir/chdt hdp phu vdi cdc ti le khdi luovg hgt tir khdc nhau (10-50% khdi lugng hdn hgp). 
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Hal tir magnetite la loai vat lieu dugc nghien cim irng dyng nhilu nhit hien nav. 
Chimg tdi da nghien cim che tao hat nand Fe304 bang phuang phap ddng kit liia va thu 
dugc kha nang khdng che kich thude hat cung nhu do ddng nhat hat kha tdt, cd thi irng 
dung dugc trong nigt sd muc dich khac nhau [9,12,16]. Nham muc dich sir dung hat nand 
magnetite cho hap phu va tach lam sach As trong nude nhiem thach lin, nhilu he bat da 
dugc che lao vdi dudng kinh hat thay ddi tir 7-20nm. Mac dii do hip phu cac ion As tang 
don dieu theo chieu giam kich thude hat, viec tach cac hat tir da hap phu As ra khdi nude 
bang tir trudng ngoai (diing nam cham vTnh cii'u dan gian) chi dat hieu qua tdi mdt do be 
tdi han nao dd ciia bat tir. Khao sat ciia chung tdi da khang dinh dyoc kit qua cdng bd 
mdi (nam 2006) ciia mdt nhdm nha khoa hgc My la viing kich Ihudc hat loi uu cho img 
dung nay nam trong khoang 10-12nin (binh 6). 

• ^ 

i f l ^aSs^ 

a 
3 

•a 

« 
18 20 22 6 8 10 12 14 16 

Average d(nm) 

Hinh 6. Hinh trdi: (a) nude trudc khi tuyen tdch hgt tir vd (b) sau khi tuyen tdch hgt tir. 
Llinh phai: hieu sudt xu ly As phu thude kich thude hgt nand tic 

Hieu irng ddt lir ddi vdi viing nhiel do ddt bao boa, Ts, vai chuc do tren than nbiet la 
mdi quan tam lap trung nghien ciru ciia nhdm lac gia, vi day la viing irng dung hieu irng 
niiy lam nhiet tri (hyperthermia) chua ung thu. Nham muc dich nay, nhdm lac gia da tien 
hanh nghien ciru cho ca 2 loai vat lieu hat nand la perovskite va magnelile. 

Vat lieu perovskite cd Igi the la cd nhiet do T̂  nam ngay d vimg quan lam, do vay cd 
the xem nd nhu la vat lieu 'thdng minh', ngbTa la chi ddt dii de giet le bao ung thu 
(40-60"C) va ty bill ngii ddt (Ts<Tc) de khdi lam hai den cac te bao sdng (khdng chiu 
dugc nhiet do tren 70"C). Diem ylu ciia vat lieu nay la khd bgc cac ldp tuong hgp sinh 
hgc, va do ddc hai boa chat chua dugc khao cim ky. Chiing tdi da thir nghiem viec bgc 
hat nand perovskite bang silica [11] va dang nghien cim kha nang bgc hat nay bang cac 
bon. Vl hieu irng ddt lir, nghien cu'u ciia chiing ldi cho thay vdi hat nand manganite thu 
dugc cd tir do bao boa cd 70emii/g, viec dat nbiet do ddt bao hoa (khdng phu thude thdi 
gian dot lau) cd 40-55"C la hoan loan klia thi ([14,16] va binh 7). Dilu khd khan hien nay 
la phai tim dugc cbl do bgc ldp mdng len hat de viec bgc ldp tuong thich sinh bgc khdng 
lam mit hieu nang ddt do cdng suat ddt phy tbugc tuyen tinh vdi mat do hat tir. 

Hat nand magnetite da dugc nghien ciru bgc thanh cdng bdi tinh bdt va dextran. 
Nhd cac hai magnetite che tao dugc cd lir do bao hoa klia cao (xap xi 75 einu/g), va viec 
bgc da tao dugc chat Idng lir kha ben trong nude (tren 30 ngay) nen chiing ldi da diing he 
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hat tir nay nghien cim hieu ung ddt mong ddi ky. Hinh 8 trinh bay cac dai lugng nhiej do 
bao boa va tdc do tang nhiet phy thude ndng do hat tir trong dung dich ddi vdi 2 he mau 
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Hinh 7. Cdc dudvg dot tic trong tir tnrdTig 219 kHz, 80 Oe cita cdc hgt perovskite. 

hat magnetite cbl tao [16]. Quan he myln tinh cua 2 dai lugng nay vdi nong do hat nand 
magnetite ndi len tim quan trgng cua phan bd hat tir trong vat dugc dot (u, md) khi sir 
dung dich magnetite cho myc dich y sinh. 
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KET LUAN 

Cac kit qua nghien cim eiia tap the tac gia da dugc cdng bd trong gin 15 cdng trinh 
ve hat lir kich thirdc nand [4-17]. Tir eae ndi dung trinh bay tdm lat kit qua nahien ciru 
tren day, cd the riit ra mdt sd ket luan chung nhu sau: 

a) Ve khoa hgc: (1) Kicb ihudc phan trat ly lir ciia hat bao gid cung be hon kich 
thude loan khdi hat, cac hat cd xu the ty dam vdi nhau, (2) Cac dai lugng dac trmig tir 
linh nhu nbiet do Curie, tir do bao boa Ms, lyc khang tir He ciia he hat STT bao gid ciing 
bi suy giam so vdi cac dai lugng tuong duong ciia he vat lieu khoi va phu tbugc nhilu 
vao kich thude hat, (3) Hieu nang ddt tir tang manh khi tang Ms va He do vay viec tim 
dieu kien tdng hgp de 2 dai lugng nay Idn nhat cd the la rat quan trgng; 

b) Ve budng nghien ciru: (4) Sau thdi gian 4 nam lien banh nghien ciru, da xay dimg 
dugc mdt hudng nghien ciru mdi la vat lieu hat lir nand, cd nhieu trien vgng img dung 
trong cac ITnh vyc khac nhau; (5) Van de Idn dat ra cho giai doan nghien cim tilp theo la 
cdng nghe bgc bat nand lir tinh bang cac ldp chirc nang boa sinh khac nhau; (6) D I tai 
can dugc phat trien theo hirdng cac nghien ciru lien nganh, ly-hoa-sinh-mdi Irudng, va da 
cd the chgn mot vai van de cu the de nghien cim img dyng. 

Ld'i cam o'n. Cac ket qua nghien cim hat lir nand cd dugc la nhd sy lai trg ciia mdt sd de 
tai nghien ciru nhu: de tai nghien ciru co ban cap nha nude ma sd 04.107.06, de tai cap 
Vien KHCNVN va 02 de tai cap ca sd Vien Khoa hgc vat lieu. Tap the lac gia xin bay Id 
ldi eiim o'n ldi cac ca quan da lai trg cac de lai tren va dac biet la ddi vdi GS.VS. Nguyen 
Van Hieu, ngudi ludn ludn img bd va khuyen khicb viec md budng va tien hanh cac de 
tai mang tinh lien nganh ve vat lieu nand. Cac lac gia cung bay td ldi cam on PTNTD 
Vien KFIVL da bd trg thyc hien nhieu phep do, cam an rat nhieu cac ddng nghiep da giiip 
dd do dac va thao luan kel qua. 

TAI LIEU THAM KHAO 
1. An-Hui Lu, E.L. Salabas, and Fcrdi Schuth, Angewandte Chemie Int. Ed. 2007, 46, 

1222-1244. 

2. A.K. Gupta, M. Gupta, Bioniaterials 2005, 26, 3995. 

3. S. Mornet, S. Vasseur, F. Grasset, P. Verveka, G. Goglio, A. Demourgues. J. Portier, E. 
Pollen, E. Duguet, Prog. Solid State Chem. 2006, 34, 237. 

4. N.X. Phiic, D.H. Manh, L.T.C. Tuong, T.D. Thanli, V. Vgng, L.T. Himg, T.T.M. Nguyet 
va L.V. H6ng, Procds of IWONN'04, Hanoi (2004) 249-252. 

5. D.H. Manh, N. H. Dan, N. H.Diic, L.V. H6ng va N.X. Phiic, Tap chi Khoa hgc va Cong 
nghe. Vol. 46, Na 1 (2008) 87-96. 

6. Do Hiing Manh, Trin Thj Minh Nguyet, Nguyen Van Quy, Tran Dang Thanh, Le Van Hong 
va Nguyin Xuan Phiic, Tuyen tap cac bao cao Hgi nghi Vat ly chat ran loan quoc lan thir V, 
Vim" Tau, 12-14/1 1/2007, tr. 900-903. 

127 



Cong trinh kinh tang Gido su Vien sy Nguyen Vdn Hieu nhdn dip Gido .su Vien sy 70 ludi 

7. N.X.Phuc. N.M. Ha, D.H. Manh, L.T. Hung, L.T.C. Tuong, L.V. Hong and Yeong Der 
Yao, Journal of Magnetism and Magnetic Materials, 304 (2006) 133-137. 

8. N.M. Ha, D.H. Manh, L.V. Hong and N.X. Phuc, Joumal of the Korean Physical Society, 
Vol. 52, No. 5, May, 2008, 1447-1451. 

9. N.T. Ngoc. P.H. Linh, N.V. Dai, D.N.H. Nam, T.D. Thanh, D.H. Manh, N.C. Thuan, N.X. 
Phuc and L.V. Hong, Proceeding of the IWNA 2007, Vung Tau, November 15-17, 2007, p. 
128-131 

10. N.X. Phuc, H. Yen, B.H. Linli, N.A. Tuan, N.C. Thuan, L.V. Hong, D.C. Thang, V. Thanh, 
D.T. Phuong and V.A. Tuan, Proceeding of the IWNA 2007, Vung Tau, November 15-17, 
2007, p. 232-235. 

11. N.T. Hieu, N.T.H. Le, N.C. Thuan, D.H. Manh, N.A. Tuan, N.X. Phuc, and L.V. Hong, 
Proceeding of The First International Workshop on Nanotechnology and Application, 
IWNA 2007, November 15-17, 2007, Vung Tau, p. 107-110. 

12. N.A. Tuan, N.C. Thuan, N.T. Ngoc, N.T. Hieu, D.H. Manh, N.T.H. Le, T.D. Thanh, 
D.N.H. Nam, N.X. Phuc, and L.V. Hong, Proceeding of the IWNA 2007, Vung Tau, 
November 15-17, 2007, p. 111 -114 

13. Nguyin Anh Tuin, Nguyen Chi Thuin, Pham Van Thach, Ngd Thanh Hiiu, Ngd Thj Hong 
Le, Pham Hoai Linh, Le Van Hdng va Nguyen Xuan Phuc, Hgi nghj Vat ly Chat ran Toan 
quoc lin thii 5, Vung Tau 12-14/11, 2007, 760. 

14. Nguyen Chi Thuin, Nguyen Anh Tuin, Ngd Thanh Hiiu, Biii Doan Huan, Huynli Dang 
Chinh, Le Van H6ng va Nguyin Xuan Phuc, Hgi nghi Vat ly Chat ran Toan qudc lan thir 5, 
Vung Tau 12-14/11,2007,285. 

15. NX Phuc, NT Hieu, HTH Le, DH Manh, NA Tuan, LV Hong, ETC Tuong, Journal of the 
Korean Physical Society--Vol. 52, No.5 (2008) 1492-1495. 

16. Pham Hoai Linh, Nguyen Thanh Nggc, Trin Dang Thanh, Nguyin Chi Thuan, Le Van 
Hing, Nguyin Xuan Phuc, Hgi nghi VLCR V, Vung Tau, 12-14/11/2007, tr. 116-120. 

17. L.T. Hung, T.T.M. Nguyet, V. Vong, L.V. Hong, N.X. Phuc, S. Schuize and M.Hietschold, 
"HRTEM and SAED studies on ciystal structure, grain size and moi-phology of 
Lao7Srii.3Mni.,Znx03 nano-perovskite prepared by sol-gel method". Proceedings of 
International Conference on Engineering Physics, Hanoi, Oct. 9-12, 2006, pp. 101-104. 

18. Luu Tuin Hung, D6 Himg Manh, Nguyen manh Ha, Vo Vgng, Nguyin Xuan Phuc va 
Michael Hietschold "Nghien cun ciu tnic va dang tbii binh ciia vat lieu nand perovskite 
bing phuang phap hiin vi dien tir", Tuyen tap bdo cdo Hgi nghi vdt ly todn qudc Idn thir VI. 
Tap III, NXB KH&KT, Ha Noi 2006, tr. 1071 -1074. 

19. Nguyen Anh Tuin, Hieu ung ddt tir trong cac hat tir kich thude nanomet, Luan van thac sT, 
DH Cong nghe 2008. 

20. Do Hiing Manh, Nghien cim mot s6 vat lieu nano perovskite che tao bang phuang phap 
nghien ca nang lugng cao, Luan van thac sT, DH Cong nghe 2008. 

21. Luu Tuin Hung, Nghien cim vi ciu true eiia mot so vat lieu dxit va hgp kim kich thuac 
nand met bing phuang phap HVDT, Luan an tiln sT, Vien KHVL, Ha Noi, 2008 

128 


