DOI: 10.31276/VIST.67(12).33-37 Khoa hoc Ky thuat va Céng nghé | Ky thuat héa hoc; Ky thudt méi trudng

Ci thién tinh chat sat dién va sat tir ciia vt lidu multiferroic to hop
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Tom tit:

Vit liéu multiferroic to hop xNi, Zn, Fe, O /(1-x) (0,5Ba(Zr ,Ti, )0,-0,5(Ba ,Ca, )TiO,) (ky hi¢u la NZF O/BZT-BCT) voi
kich thwéc hat trung binh khoang 100 nm da duoc ché tao bang phu’(rng phap nghlen co' niing lwgng cao két hop Xt ly
nhiét. Két qua nhiéu xa tia X (XRD) cho thay sw ton tai dong th(n caa 2 pha Ni| Zn  Fe O, (NZFO) va (0,5BaZr , 08 0,
-0 S(Ba 12 110,) (BZT-BCT) trong vat lleu multiferroic tb hop. (4] nhiét do phong, Vat liéu nay con thé hlen cac ‘tinh
chit tir tlnh dang chu y v6i dj tir dw (M) x4p xi 0,6 emu/g va d tir hoa bio hoa (M,) dat khodng 29,2 emu/g. Dic bigt, vat
liéu nay con cho thay hoat tinh quang xic tac vuot troi trong qua trinh phan hay Rhodamine B (RhB). Sau khi chiéu Xa
bang tia UV trong 180 phut, hi¢u suit phin hiy RhB dat téi 99%. Ngoai ra, thoi gian phin hiy RhB ciing dugc dinh g1a
v6i toe dd phan hity kp ciia NZFO/BZT-BCT 14 0,019 phut™. Véi nhitng wu diém nhu quy trinh ché tao don gién, hi¢u suat
quang xuc tac cao va kha niang thu hoi dé dang bang truong tir bén ngoai, vat li¢u to hop da pha NZFO/BZT-BCT la irng
vién ddy trién vong cho cic g dung xir Iy mdi truwong bang phwong phap quang xiic tic.

Tir khéa: @ phan cuc dw, d9 tir héa bio hoa, multiferroic, nano to hop, quang xiic tac.
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Abstract:

Amultiferroic composite of xNi, Zn  ,Fe,O /(1-x) (0.5Ba(Zr ,Ti, )O,-0.5(Ba Ca ,)TiO,) (denoted asNZFO/BZT-BCT) with
an average particle size of 100 nm was prepared by high-energy mechanical milling combined with the thermal annealing
methods. The X-ray diffraction pattern indicates the presence of both Ni Zn  Fe O, (NZFO) and (0.5BaZr,Ti O,) -
0.5(Ba,,Ca ,TiO,) (BZT-BCT) phases in the multiferroic composite. At room temperature, the multiferroic composite
exhibits a remanent magnetisation (M) of approximately 0.6 emu/g and a saturation magnetisation (M) of about 29.2
emu/g. It is worth noting that this nanocomposite displayed exceptional photocatalytic activity in degrading Rhodamine B
(RhB). After irradiation with UV radiation for 180 minutes, the degradation efficiency of RhB reached 99%. The kinetic
reaction of the RhB degradation was also assessed, revealing that the apparent first-order rate constant of NZFO/BZT-
BCT is kp=0,019 min~'. With benefits such as easy fabrication and simple recovery using an external magnetic field, the
NZFO/BZT-BCT multiferroic composite could be a potential candidate for photocatalytic environmental treatment.
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1. it van de

Cac loai thudc nhudm va san pham cong nghiép duoc thai ra
ngoai moi nam d lam ting mirc do 6 nhiém ctia moi trudng, dic
biét 1a moi trudng nudce. Trong s6 cac loai thude nhudm téng hop,
Rhodamine B (RhB) duoc coi 14 thudc nhuém cong nghiép dién
hinh va dugc st dung rdng rai trong nganh dét in [1]. N6 c¢6 doc
tinh cao, dédc tinh gay ung thu, gay hai cho suc khoe con nguoi nhu
kich tmg ¢6 hong, nguc va da [1-2]. Vi vdy, nghién ciru tim giai
phap phan hay thude nhudm tong hop néi chung va thudc nhuom
RhB noi riéng duoc coi 1a van dé cip bach. Cac nghién ctru gan
day cho thy, vat ligu multiferroic dugc coi la vat lidu tiém nang dé
giai quyét vin dé nay [3]. Vit liéu multiferroic gdm c6 nhom vat
liéu don pha va nhom vat liéu t6 hop. Co ché tuong tac di¢n - tur
trong nhom vat liéu multiferroic t hop cao hon nhiéu lan so véi
nhom vat liéu don pha nén duoc tap trung nghién ctru va ché tao
nhidu hon. Vit liéu t6 hop thuong duoc cu tao tir cac vat liéu sat
dién c6 h¢ s6 4p dién tot nhu BaTi03 va cée vat lidu st tir c6 do tir
giao cao nhu cac oxit ferit MFe,O, (M 1a Co, Zn, Ni... ).

Vit ligu sit dién BaTiO, (BTO) c6 hé s ap dién 16n, hang
56 dién moi cao... Khi pha tap thém Ca va Zr vao phan mang cua
BTO da lam thay doi dang ké tinh chat cua vat liéu nay. Nhiing
nim gan day da c6 nhiéu nghién ctru vé vat lidu 0. SBa(Zr02 08)
0,-0,5(Ba.C )TIO (BZT-BCT) [4]. Vat li¢u nay c6 hé so ap
dlen d33, dat gla tri 620 pC/N. Pic bidt, vat liéu tinh thé BZT-
BCT c6 thé dat duoc gia tri 4p dién 1én t6i 1500 pC/N. Su ton tai
cua ranh gidi pha hoa hoc (morphotropic phase boundary - MPB)
trong BZT-BCT gdp phan céi thién cac tinh chit dién moi va ap
dién cta né giup tang cudng twong tac tur dién. Rao can nang lugng
bi lam phang cho su quay phan cyc gan ving MPB gitip phan tmg
ap dién 16n hon dudi tac dong cua tir truong thong qua pha tir.
Hé s ap dién cao (d,,) cua no, tuong duong hodc thm chi vuot
troi so voi cac hé thong khong chira chi khac va gin voi PZT, la
1y do chinh [4]. Diéu nay chimg minh BZT-BCT ¢6 hé s6 ap dién
16n hon nhiéu so véi vét liéu BTO va céc loai gém ap dién khéc.
Chinh vi thé, khi pha tap Ca va Zr vao phan mang BTO da lam
tang hé s6 ap dién va thay doi tinh chat ciia vat liéu BTO ban dau.
Vit liéu BZT-BCT ngoai hé s6 ap dién va hang s6 dién moi cao,
vat liu nay con ton tai 2 phala sit dién va sit tir. NO ciing on dinh
trong pham vi nhiét do rong va cac bd phan c6 thé diéu chinh dic
tinh cua chung [4]. Dac biét, vat lieu BZT-BCT 1a vat li¢u sit dién
khong chi nén rat pht hop voi muc dich tng dung ban dau. Céc
hat nano vat liéu sat tir (MFe,0,) (M 1a Co, Zn, Ni...) da thu hat
dugc sy quan tam ddng ké nho tmg dung rdng rai clia ching trong
cac linh vuc cong nghé khac nhau [5]. Nhiing ing dung nay bao
gdm phuong tién ghi tir tinh mat do cao, cong nghiép y sinh, cam
bién co do nhay cao, thiét bi vi song va hoat dong xic tac quang
[6]. Nij Zn, Fe,0, (NZFO) ¢4 cau trac spinel nghich dao v6i tinh
di hu’()’ng thap Ngoal ra, vat liu NZFO co cic wu diém nhu do
tir tham cao, dién tro suat 1on cing dic tinh ap dién cao. Vi dai
tin rong (<2eV), NZFO thé hién hiéu sudt hap thy anh sang cao
trong pham vi tir 380 dén 760 nm, phu hop lam vét li¢u xuc tac
quang trong vung anh sang kha kién. Hop chat nay 1a mot chat
ban dan c6 do rong ving cam hep véi cac vi tri ving dan (CB) va
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ving hoa tri (VB) lan lugt ¢ khoang -0,6 va 1,28 eV [7]. NZFO
cing chimg minh kha ning phan tach tir tinh, d6 6n dinh héa hoc
va tinh chét xc tic quang [6-7]. Tuy nhién, nd cho thay phan tmg
kém véi qud trinh quang xtc tac, do sy tai hgp nhanh chong cta
cac cap 16 quang dién tir. Nho nhing dac diém ké trén, chung toi
nhan thdy NZFO 1a vt liéu ghép ndi tiém ning dé tao hé vét liéu
multierroic t6 hgp. Chinh vi véy, két hop NZFO véi BZT-BCT dé
tao ra vat liéu to hop NZFO/BZT-BCT c6 kha ning quang xuc tic
manh dugc coi 1a mot y tuong sang tao. Nhitng phat hién nay co
¥ nghia di voi céc tng dung vé vét lidu multiferroic t6 hop, nhu
dinh huéng nghién ciru trong viée xir 1y nude bi 6 nhidm thude
nhudm va cac hop chét hitu co thong qua qua trinh quang xuc tic.
Dic biét, co thé tién hanh thu hoi, tai sir dung vat liéu multiferroic
nay bang tlr trudng ngodi, gitp tiét kiém vat liéu va nang cao higu
quéa phan huy thue nhuém tong hop, nhidm giam thiéu 6 nhiém va
han ché thai kim loai nang ra moi truong.

2. Thuc nghiém
2.1. Héa chit va dung cu

Dung cu va hoa chat duoc sir dung trong qud trinh ché tao bao
gom cdi, chay ma ndo, khuén ép, thuyén nung méu, hop chia
. Vit liéu multiferroic t6 hop NZFO/BZT-BCT dugc diéu

che tu cac hoa chit bot NiO, ZnO, Fe,0 BaCO,, CaCO0,, ZrO, va

273

TiO déu c6 d¢ tinh khiét cao (>99,9%).
2.2. Phurong phdp ché tao

Vit ligu multiferroic t6 hgp NZFO/BZT-BCT dugc ché tao
bing phuong phap nghién co ning lugng cao trén méiy Spex-
8000D két hop xtr ly nhiét. Pau tién, khéi lwong tién chat duoc
tinh va can theo cong thirc dé tao ra hai hop chat NZFO va BZT-
BCT riéng biét thong qua phuong phap nghién co nang luong cao
trong 1 gid. Tiép theo, hdn hop bot ciia mdi hop chit dugc nén
thanh dang vién & 4p suét 7.000 kg/cm? va nung trong 5 gios & nhiét
do trén 1000°C.

Pé tao mau NZFO/BZT-BCT, khéi luong cua cac thanh phﬁn
NZFO va BZT-BCT da dugc tinh toan va can theo xNZFO/(1-x)
BZT-BCT véi x=0; 0,1; 0,3; 0,5. Bot NZFO va BZT-BCT dugc
nghién tron k¥ theo ty 1¢ quy dinh cho vét lidu t6 hop. Sau do, hdn
hop bot thu duge dugce ép thanh dang vién ¢ ap suét 7.000 kg/cm?
va U trong 5 gio 6 700°C.

2.3. Phwong phadp phdn tich va danh gia

Céu tric tinh thé va kich thudc hat cua vat liéu téng hop duoc
khao sat thong qua gian do nhidu xa tia X (XRD) bang thiét bi
Equinox 5000 (Thermo Scientific, bitc xa Cu-K véi=1,54056 A)
va hinh anh kinh hién vi dién tir quét (SEM) thong qua thiét bi
Fe-SEM 54800 (Hitachi) twong (mg. Ngoai ra, thanh phan cua cac
nguyén t6 hoa hoc va sy phan b cac chat trong cac mau da dugce
phén tich bang thiét bi quang pho tin xa Aztec Energy (EDS) tir
Oxford Instruments (Anh). Cac dac tinh dién va tir dugc nghién
ctru thong qua dudng cong tir tré duge do trong img trén Precision
LC II Model 609 va tir ké mau rung. Tinh cht quang hoc cua vat
lidu tong hop ciing da dugc nghién ctru thong qua phd UV-Vis do
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duoc trén may quang phd UV-Vis-NIR Cary 5000. Su phan huy
quang cua dung dich RhB da danh gia hoat tinh quang xtic tac cua
vét liéu tong hop. Nghién ctru da thir nghiém 0,5 g chat to hop xtc
tac quang duoc phén tan trong 1000 ml dung dich RhB (0,5 mg/l).
Tru6e khi chiéu xa, hdn hop dung dich dugc khuay trong bong toi
trong 60 phiit dé dam bao trang thai can bang. Dé kich thich phan
ung quang xuc tdc, nghién ctru st dung den cuc tim c6 cuong do
quang thong 22 mJ/cm?, bude song 254 nm, model 30E, OAI, My.
Tét ca cac phép do dé danh gia tinh chét cia vt liéu tong hop dugc
thuc hién ¢ nhiét do phong.

3. Két qua va ban luan

Hinh 1 14 gian d6 nhiéu xa tia X cﬁa h¢ vatli€uxNi) Zn  Fe O/
(I-x) (0,5Ba(Zr,,Ti )0,-0,5(Ba Ca,,)TiO,) voi gla tr1 x khac
nhau 12 0; 0,1; 0, 3 va 0, 5 dugc ky hleu tuong tng CO, C1, C3, C5.

L kico —cCo
L ()NzZF0 —Cl
—C3

Cs

110

——NZFO

Cudng do tuong déi

20 30 40 50 60 70
2.thetha (d3)

Hinh 1. Gian dd quang phd nhiéu xa tia X ctia cac mau NZFO/BZT-BCT dwoc
do & nhiét do phong.

Két qua trén chi ra ring, miu BZT-BCT don pha duogc biéu
thi bang cac chi s6 Miller (k7). Khi ham lugng NZFO ting Ién,
cac dinh cua NZFO cang hién rd, dugc biéu thi bﬁng diu sao *)
va céc dinh lién quan dén pha BZT-BCT cho thdy xu huéng giam.
Chung toi két luan réng, ¢d sy ton tai cua ca 2 pha BZT-BCT va
NZFO trong vat liéu tong hop NZFO/BZT-BCT. Qua trinh thiéu
két cudi cing khong din dén bat ky phan tmg hoa hoc nao gitra
cdc pha. Chimg t6 qud trinh ché tao mau da thanh cong va dat yéu
cau ban dau.

Hinh thé{i va kich thudc hat ctia mau dugc phan tich bé’mg anh
SEM véi mau CO (x=0) va C5 (x=0,5) dugc do ¢ nhiét d§ phong
trong hinh 2.

(A) (B)

Hinh 2. Anh kinh hién vi dién ti quét clia mau. (A) C0; (B) C5 dwoc do & nhiét
do phong.
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Céc hat ¢ dang gia cau, kich thudc khoang 100 nm va ranh
gid1 hat c6 vé mo. Nhiéu hat nh6 két tu lai voi nhau tao thanh céc
cum 16n hon nh¢ lyc hut Van Der Waals. Ngoai ra, cac nguyén t6
hoa hoc nhu Ba, Ca, Zr Ti, O, Ni, Zn, Fe ciing dugc phan bd tuong
d6i dong déu nhu mong muon trong cac mau. Diéu nay dugc thé
hién trong 4nh xa EDX ctia mau C5 trong hinh 3.

[T
25um

Zn La1,2

e

25um 25um

Hinh 3. Hinh anh phé tia X phan tan ning lwgng ciia cac mau NZFO/BZT-BCT.

Puong cong tir tré M(H) cta cdc mau duge do ¢ nhiét do phong
dugc thé hién ¢ hinh 4. Ro rang nhan théy, tat ca cac dudng co sy
g6p mit cia NZFO déu thé hién dic tinh sit tir. Khi ham luvong pha
st tir tang dan, d6 bio hoa va do tir du cua vat lidu co xu hudng
tang dan (hinh nho chén trong hinh 4). Piéu nay dugc cho 14 do su
déng gop ciia moémen tir ciia pha sét tir NZFO, dﬁn dén cang tiang
thanh phan manh hon cta vat lidu [3, 8]. Viée b6 sung pha NZFO
khong chi gitp tang cuong céc dac tinh st tir ma con cai thién cac
dic tinh sét dién trong vat liéu tong hop.
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Hinh 4. Bwéng cong M(H) clia cac mau NZFO/BZT-BCT dwoc do & nhiét do phong.

D6 sét dién cua hé théng vat litu NZFO/BZT-BCT duoc xac
dinh bang cach do duong cong tré sat dién (hinh 5). Tat ca cac mau
cua h¢ vat liéu multiferroic t6 hgp déu thé hién tinh chat sat dién.



GiatriP_vaP ctng tang dan duorl tac dung cua dién trudng ngoai
5 kV/em. Cu the gid tri P_tang gan 3 lan tir 0,07 1én 0,2 uC/em?
vagiatri P tang tir 0,006 1én 0,013 uC/em?, twong tng véi x=0-0,5
(dugc the hlen 10 nét trong hinh nhd chén trong hinh 5).
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Hinh 5. Bwong cong P(E) dworc do & nhiét do phong véi dién ap bén ngoai
ti da 5 kV/cm va tan s6 50 Hz cho tat ca cac mau.

Dua trén két quéa tir tt ca cic miu, 1o rang 13 mAu c6 ham
luong x=0,5 thé hi¢n tinh chat sat di¢n va sat tir tot nhat.

40
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=30
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Hinh 6. Niing lwgng viing cém ctia cac mau C0-C5.

Hon nira, sy hi¢n dién ciia NZFO trong thanh phﬁn vat liéu
lam thay doi dang ké ning luong ving cdm cua vat liéu. Cac gia
tri nang luong ving cdm (Eg) ¢ thé dugc ude tinh, nhu minh hoa
trong hinh 6. Gid tri E giam tir 3,12 xudng 2,65 eV khi x ting tir
0 dén 0,5 (dugc thé hlen 10 nét trong hinh nho chén trong hinh 6).

Cac electron trong phan 16p d ctia Ni*', Zn** va Fe** dugc phan
bd trén cac quy dao t, va e [5]. Khi co anh sang cyc tim, nang
luong can thiét de truyen dlen tir s& giam va kha nang hip thy toi
da ctia vat lidu to hgp NZFO/BZT-BCT s& chuyén sang budc song
dai hon so v6i bude song ciia BZT-BCT. Nhiing két qua nay hoan
toan phu hop v6i cac nghién ciru trude ddy vé ho vat liéu to hop
nay [4, 7, 8]. pé nghién ctru dac tinh xuc tac quang cua vat licu
nano to hgp NZFO/BZT-BCT ¢ cac nong do NZFO khac nhau,
chung t6i da thyc hién mdt thi nghiém, trong d6 chiing t6i quan
sét sy phan hily cia RhB trong nudc cting su gop mit cia hon hop
nano t6 hop dudi birc xa UV. Hinh 7 trinh bay phd hap thy cia
thudc nhuom RhB theo thoi gian chiéu tia UV khac nhau, d6i véi
tt ca mau C5 6 nhiét do phong.

KHOA
&CONGHI\?GCI:-IE

67(12) 12.2025

memmmmmmmm Khoa hoc Ky thuat va Cong nghé | Ky thuat hoa hoc; Ky thuat méi truong

35
——0 phit
3,0 f—20 phit 0
——40 phut
2,5 | =60 phut
=80 phiit
20 F—— 100 phit
—— 120 phit
1,5 =140 phmt
——— 160 phut
1,0 | ——180 plut

Cudng d6 hép thy

180 phut

0.0
450

500
Budc song (nm)

550 600

Hinh 7. Phé hép thu tia UV clia thuc nhudm RhB sau chiéu xa mau C5 & nhiét
do phong.

Sau 180 phut chiéu tia UV, nong do thudc nhuém RhB tong
hop da giam hon 99%, dan dén sy d6i mau gan nhu hoan toan
ciia dung dich. Bang cach nghién ciru kha ning phan huy xtc tic
quang, ching toi s& danh gia va so sanh hiéu suat xic tic quang
ctia cac mau hon hgp NZFO/BZT-BCT mét cach chi tiét. Qua trinh
quang xuc tac s¢ dugc danh gia dua trén toc do quang xiic tic bang
phuong trinh gia bac nhét nhu sau [8]:

—ln(i)zk xt

trong do: k la hang s toc o phan hay, t 1a thoi gian phan hiy.
Bing cach vé db thi -In (£ ) theo thoi gian phan hiy, k& dugc dinh
nghia la gid tri do dbc ciia du’cmg thang nhu trong hinh's.

/ :

0,020
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Hinh 8. Sy phu thugc cta -In(C/C ) vao thoi gian chiéu tia UV; hinh nho thé
hién sw phu thuéc k vao ndng do NZFO (x).

Gié tri do dbc dugc trich xut cua k =0,015 phut™ (R*=0,99),
0,016 phat" (R*=0,98), 0,016 phut (R2—0 989), 0,019 phut!
(R*=0,991), twong mg véi cac mau C0, C1, C3, C5. Piéu nay chi
ra rang, sy ¢6 mat cia NZFO di lam ting cuong hoat tinh quang
xtic tac cua cac vat lidu tong hop.

Hinh 9 hién thi phd FTIR cia NZFO/BZT-BCT va RhB.
Dinh rung dong dac trung ciia RhB dugc quan sat thay ¢ 1081
va 1181 em™,
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Phé FTIR cho thay kha ning quang xtc tac ctia vat liéu NZFO/
BZT-BCT, 2 dudng dic trung nhét trong phd FTIR ctia RhB va cac
duong 1an can déu bi triét tiéu. Két qua suy thoai thu duoc déi voi
RhB hoan toan ¢6 thé so sanh véi két qua nghién ciru gan day. Vao
nam 2021, Y.X. Song va cs (2021) [9] da thanh cong trong viéc
phéan hity thudc nhugm tong hop RhB bang cach sir dung StTiO,.
Dung dich RhB c6 tinh xuc tc quang hoc va bi phan huy & nong
d¢ 5 mg/l. Dung dich c6 nong do cht xtc tac quang 1a 0,25 gL
Str dyng anh sang nhin thdy c6 budc séng trong anh sang bing
dén xenon, toc do phan huy cua RhB dat dugc khoang 98% sau
khi chiéu xa trong 200 phut, hang 56 k, 15 rang 1a 0,0038 phat ",
Nghién ctru nay ciing chi ra rang, viéc " thém Nd vao thanh phin
mau dan dén gia tri ciia hing s6 toc do phan hiy ting manh vao
khoang 0,0072 phut!, trong 200 phut chi ¢6 hon 87% dung dich
RhB c6 thé b phan huy [9]. Nam 2018, D.T.M. Hue va cs (2018)
[3] d4 nghién ctru kha nang phan hiy thude nhugm tong hop xanh
metylen sir dung hon hop CoFe,0, - BaTiO,. Ho phat hi¢n ra rang,
voinong do chat xtc tac 12 0,4 g/l va céc thi nghlem dugc thuc hién
dudi dén UV, toc do phan hiy cta xanh metylen dat khoang 72%
sau 180 phut chiéu xa, hang s toc do phan huy 1a khoang 0,0071
phat'. Su hién dién cia NZFO trong hon hgp NZFO/BZT-BCT
dong mot vai trd quan trong trong viéc cai thién hoat dong quang
xc tac. Sy phan huy RhB cua chat quang xtc tic dudi birc xa UV
¢6 thé tom tat nhu sau: Khi tlep x1ic vdi tia cyc tim, cdc electron bi
kich thich véi dii nang luvong dé chuyén tir ving hoa trj sang ving
dan. Qua trinh nay tao ra cac cdp electron- 16 trong. Céc electron va
16 trong sau do di chuyen 16n bé mit, ngin can chung tai hop. Trén
bé mit chat ban dan, phan tng giita electron va 16 trong voi oxy
va nudc trong khong khi tao thanh cac ge superoxide anion (-0%)
va gbe hydroxyl (-OH). Nhiing loai phan (g nay c6 thé phan hiry
cac chat 6 nhiém hitu co trong méi truong thanh cac vét liéu an
toan, ching han nhu nu6c va carbon dioxide.

4. Két luan

Vit liéu multiferroic composit Nij Zn, Fe,0,/0,5Ba(Zr,Ti, )O,
-0,5(Bag,Ca, ,)TiO, dugc tao ra bing phuong phap nghién co nang
luong cao ket hop xur Iy nhiét. Cac phép do XRD da cho thay sur
ton tai doc 1ap giita cac pha NZFO va BZT-BCT trong vét liéu tong
hgp NZFO/BZT-BCT. Do phan cyc dién va tir hoa cta vét liu to
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hop dugc nhan thiy 1a cai thién khi ting ham lwong NZFO. Hon
nira, hoat tinh xic tac cua vat liéu téng hop NZFO/BZT-BCT dudi
anh sang cuc tim cao hon dang ké so v6i BZT-BCT nguyén chat.
Su phan hity thuc nhuém RhB ciia vét ligu tong hop NZFO/BZT-
BCT dat khoang 99% sau khi tiép xiic vi birc xa UV trong 180
phut. Nhig vét lidu t6 hop nay ¢6 thé dugc thu hdi dé dang bang
cach st dung tir truong bén ngoai, cung cap phuong phap thu hoi
dO'n gian. Hon nira, vige giém dang ké nang lugng do rong ving
cAm va ting cuong hiing s6 toc d phan huy (k) da chimg minh vai
tr ctia pha sit tir NZFO trong vét lidu t6 hop nay. Nhu’ng két qua
ndy cho thay vat liéu t6 hop NZFO/BZT-BCT ¢6 tiém ning 16n
trong viéc phan hiy thudc nhudm hiru co tong hop va xir 1y nude
bi 6 nhiém duéi tia cuc tim.
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