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Tt5i uu h5a c6c y6u t6 inh hu&ng d6n kic-h thuoc hqt nano tu
FesO+ bgc chitoian bing phueng phap d6ng k6t tua, sr) dgng
phuong ph6p d6p rlng be mit vdi ptruong 6n c5u truc co tdm

re rn6 Tflmr, vuong ThiKim oanh2, Nguy6n Hoa Dur, Trin D4i Lflm3.
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Dtin Tda so4n 30-6-2016; ChAp nh4n ddng 12-9-2016

, - itract

In the present study, Fe3O4 super paramagnetic nanoparticles were synthesized via co-precipitation of Fe3* and Fe2*

- :i,le silts in the presen." oi urnrnonia solution and nitrogen atmosphere. The structural, morphological and

---retic properties of the samples were characterized by means of X-ray diffiaction patterns (xRD), field emission

- ring etectron microscope (FESEM), transmission electron microscopy (TEM) and vibrating sample magnetometer

:r1). To optimize the 
-conditions, 

a combination of factor levels is considered in the present sfudy, using

..:jmental disign namely: Response surface methodology (RSM), Central Composite Designs (CCD) were applied.
-, results indicated that iemperature of co-precipitation reaction, temperature of chitosan-coating on ferrite (Fe3Oa)

---particles, and fenic salt ioncentration are the main factors affecting particle size. The sample obtained at the

' :lum levels of process variables: temperature of co-precipitation reaction 72 oC, temperature of chitosan-coating on

,-:e (Fe3Oa) nanoparticles 71 oC and ferric salt concentration 0.16M, has highest value of saturation magnetization at

: : temperatur e (66.92 emu/g) and small size particles (average 1 0.4+1.6 nm).

Keyrvords. Optimization, response surface methodology, co-precipitation, chitosan-coated, magnetic nanoparticle.

I.iO DAU tai lAu trong co th6 mh chring cdn c6 thi) cluqc gin
m6t c6ch c6 ili€u khi6n vdo c6c ving m6 mong

\htng ndm gAn dAy, c5c vflt lieu tu cAu truc mu6n [6]. Trong s6 c6c vQt liQu nano sinh hqc, nano

. -. tronE d6 c6'ferit spinel clugc dflc biQt quan tAm chitosan (CS) vd c6c v0t li€u c6u truc nano tr6n ndn

. :rhirng tinh chAt vft lf, h6a hgc thf vi chi xuAt

:1 trong vr)ng kich thu6c nano m6t cflng nhu

--ng tiA-m nang trng drpng to lon trong r6t nhiAu
- -. \'uc nhu: c6ng nghQ th6ng tin, xu lf m6i trudng,

-: t6c, dlc biQt ln trong linh vgc y sinh Il-4]. C6 rdt
ju y6u cAu cho c6c h4t nano tir khi ftng dr,rng

-ng trong y sinh, trong d6 til d0 b6o hda cao, kich

-'rJ nat ntiO ,a d6ng-d6u c6 vai trd quan trong. liQu nano tu c6 gi6, tri tir d0 b6o hda cao vdi kich
-- ng linh vu9 ndy, Ja. lat nano tir fe:Oo du-oc thudc h4t -ong *rtin vd tucrng dOl aOng aCu.

--.i€n ctru nhiilu nhAt boi khd ndng ch6 t4o clcrn giin
- s nhu tinh tuong thich sinh hgc cao vd ch0ng it 2. THU'C NGHIEM

--.. dOc aOi vOi co th6.

Da 6n dinh trong m6i trubng sinh h6a cta co 2.1. H6a ch6t
:. bA mflt c5c h4t nano thudng clugc bi6n tinh bing

..: r6t liQu tuong thich sinh hgc nhu: c6c polyme t[ C6c h6a ch6t dirng d6 t6ng hqp m6u g6m:

:n (tinti bQt, Jextran, chitosan); c6c phAn tir sinh FeCl:.6HzO, FeClz.4HzO cira hdng Merck h4ng tinh

: nhu kh6ng thr! don tinh, lectin, peptide hopc khir5t phan tich; NH3, vh chitosan (ttQ deacetyl h6a >

:c m6n t5l. V6i l6p vo boc nhu v6y, kh6ng nhirng 75,0 o , h6ng Himedia, An dO), khi nito vdi tlO sach

-- hat c6 khd ndng tuong hqp sinh hqc t6t vd t6n gg,ggo6,nu6c cAtlo4i ion.
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2.2,Phtrcng ph6P chd tpo mf,u

& tr6n. r

bqc h+t (Tcs).

7.3. Cr[c ph6P ilo

CAu tr6c tinh th6 dugc khfio siit tr€n thiiit bi

2,4.Ttri5t x5 tni nghi$m vi xfi $ *6 ti$u

2.4.1. Pfurung phdp qtry hoqch tlqrc nghi€m

C1iq nhfin td dugc khf,o sft trong quf trinh chd

thu6c h$ (nrn).

Trdn Dqi Ldm vd c'$;+osg,

Bang 1: Civnhf;n td vi muc dq khio sdt ha

th,i nghi$m ch6 tso FerO+ theo mO hinh phuc ,

trung tAm

K.tst qua thi6t k6 voi ma ftAn thpc n:glti$nr

trinh biy d bdng 2,

Bang 2: Matr6n thgc 
Tghiref 

va kieh thufc h+t

san plrflm

Xfi li s6 ti+u th$c nghi$rn beng qt h *,"f,Ffo
k€ Desigp-Experr ?.1 d6 ph6n tich cic h$ s6 h6i qrn

bE mat Jap tnrg vA tdi uu hoa vsi hAm ffio'g dgi lW,

3. KET QUAVATHAOLUAN

3.1. fni6t I*p m6:hinh

Cic Sir[ tri mfl h6a duso frinh bay

Bang 2 g6m 17 thi gehi$* tuong ung If,

kh6C nhau cira ba 6u td nhi$t d0 Ph&n

A I Too, 
oC

Tcs, oC

80,00
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- I dq chAt tham gia phin img Fe3* (Cea1111), nhiQt

:oc h4t (Ts5) vd kich thu6c h4t thu dugc tucrng

\nh. huong cria c6c y6u t6 nhiQt dQ.phAn rlmg

,r. n6ng d0 chAt tham gia phdn ung Fe3* (Cp.1y111),

it dQ bgc hat (Tcs) cfrng nhu sU tuong t6c gita
-- r6u tO drin kich thu6c vat liQu thu dugc, dugc
- hinh xdy dpng boi hdm h6i qui b4c 2 cho hdm

-: ti6u (kich thu6c hat) nhu sau:

Yi:90+ Iki:op,x;+ ) piixi2 + | p1x;x1 (1)

-,ns d6, Y, ld hdm mpc ti6u, p0 le h9 s6 tg do, p;,

B, ld c6c vecto tham s6 cira m6 hinh duoc x6c
-r qua thgc nghiQm. M6 hinh th6ng kd chi c6 y
:'ia vd dugc su dung sau khi thoa mdn ciic ti6u
.an thdng k6 (Fisher).

: l. Phin tich sg c6 f nghia crla m6 hinh voi thr;c

=hi6m

Su phi hqp vd tinh c<l;i nghla cira m6 hinh dugc
-. h.giii qua phAn tich phuong sai ANOVA r,d ciic' s6 tuong quan (bdng 3). Sfr c6 f nghia cia c6c h6

roi quy dugc ki6m dinh boi chuAn F, voi c6c gi6
p < 0,05 cho bit5t c6c h6 sO nOl quy co y nghia.-r vay, bing 3 cho thAy gi6 tri tri "Model- F-

.:e" ld 35,87 vd m6 hinh hodn todn c6 ! nghia

. 'r; minh hoa 16 hcrn khi quan siit d6 thi bA mpt drip

_: rd mfc dQ mong mu6.n cy.hinh I vd 2. Kt5t quA

- dugc cho thAy, c6c y€u t6 nhiQt clQ phAn ung,

fAi tru h6a cdc Ydu fi dnh hmng...

nhiQt dQ bgc chitosan, ndng dQ mu6i Fe'* d€u c6 dnh

huong di5n qu6 trinh tao h4t nano Fe3Oa.

Bdng 3: Ki5t quA phan tich ANOVA trii uu
qu6 trinh t6ng hqp c6c y6u t6

Ydu t6 Gi6 tri F Giri trip
prob> F

M6 hinh 35,87 <0,0001' Tin cay

A 124,02 <0.0001" Tin civ
B 46,',76 0,0002" I n cay
C 49,33 0,0002' T n caY

AB 0,22 0,6540 Kh6ng"
d6ne kO

AC 17.74 0,0040" T n cay
BC 11 ,14 0.0040" T n cav
A, 41,01 0,0004^ T n cav
B 41,01 0,0004" T n cay
C' 0,82 0,3961 Kh6ng.

d6ne kO

R' : 0,97881 R' rie,.rinl : 0,95 l5
ac6 f nghia dQ tin cfly o: 0,01

Bdng 3 chi ra k6t qui ph6n tich sg phir hqp vd c6
y nghla cfra m6 hinh v6i thgc nghiQm. K6t qud ph6n
tfch ANOVA cho thiy gi6 tri R2 le 0,9788 (R-
Squared) o bdng 3 gin bing I vi gi6 tri R2 hi6u
chinh ld 0,9515 chftng t6 gi6 tr! kich thu6c hat thu
rluoc tir thyc nghi6m gAn v6i du clo6n cria m6 hinh
ftinh a).

Tir c6c gi6 tri phAn tfch c6 nghia tr6n, gi6 tr! hdm
mong doi cluqc phAn mAm DX7 dua ra duqc biCu
di6n theo phuong trinh cg thrl sau:

Y: I1,99 -2,28A + 1,40B + 1,42C + l,l3AC
- l,l3BC + 1,44A2 + 1,4482.

Trong d6 Y le gi6 tri kfch thudc hat mong dgi; A, B,
C ld gi6Jri nhiCt d0 phrin rlmg, nhiQt d0 bgc, n6ng rlQ

mu6iFe'*.

021

c
I

=

E 017
E
c
c

a

6500 12.il
A: Nhlgt do phan ung

Ilinh l: D6 thi bA mflt d6p ung bi6u diSn sg t6c clQng cria c{p yi5u t5 (AC) vd
mr?c clQ mong mu6n di5n gi6 tri kich thu6c hat

Kich thuoc hat
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Gidn d6 nhi6u xa tia X cria miu h4t nano FerO+

\{NPs) vd MNPs/CS dugc trinh bdy tr6n hinh 5.

.<6t qui cho thAy gidn d6 nhi6u x4 c0a c6c m6u d6u

:hira ciic dinh nhi6u x4 d4c trung cho vflt lieu co 
"6u.:ic ferrit spinel: 30,208, 35,448, 37,128, 43,368,

j1.808, 57,048 vd 62,438, tuong ring phir hqp vdi

-i6 rri dr.r.r cria c6c h9 mflt (220), (311), (222), (400),
rl2), (511) vd (aa0) cita Fe:o-+, chimg to vft liQu

e,Oa thu <lugc bing phuong ph6p tl6ng ktit tta c6

:: tinh khi6t cao.

- KETLUAN

rg hgp (A):72 oC, nhiQt tls bqc (B):71 "C vd

,.g AO cria'Fe'* (mol/l) (C) : 0,16.M. Cd 3 y6u t6
--:g nhu sq.tuong t6c giira c6c y6u td niy d6u c6

: huong <L!n qu6 trinh tao h4t nano tu tinh FesOa'

:6c tliAu kiQn t6i uu, kich thu6c trung binh h4t d4t

-: tri be 10,4+1,6 nm vh gi6 tri tu d0 bdo hda dat

:.92 emulg.
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