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Téi wu héa céac yéu té anh hwong dén kich thuwéc hat nano v
Fe;04 boc chitosan bang phwong phap dong kég tua, str dung
phwong phap dap ng bé mat véi phwong an cau trac cé tam
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Lastract

In the present study, Fe;O4 super paramagnetic nanoparticles were synthesized via co-precipitation of Fe’* and Fe**
“oride salts in the presence of ammonia solution and nitrogen atmosphere. The structural, morphological and
~=znetic properties of the samples were characterized by means of X-ray diffraction patterns (XRD), field emission
~=aning electron microscope (FESEM), transmission electron microscopy (TEM) and vibrating sample magnetometer
M), To optimize the conditions, a combination of factor levels is considered in the present study, using
-<rimental design namely: Response surface methodology (RSM), Central Composite Designs (CCD) were applied.
- results indicated that temperature of co-precipitation reaction, temperature of chitosan-coating on ferrite (Fe;04)
w~oparticles, and ferric salt concentration are the main factors affecting particle size. The sample obtained at the
-imum levels of process variables: temperature of co-precipitation reaction 72 °C, temperature of chitosan-coating on
-~ite (Fe;0,) nanoparticles 71 °C and ferric salt concentration 0.16M, has highest value of saturation magnetization at

»m temperature (66.92 emu/g) and small size particles (average 10.4+1.6 nm).

Keywords. Optimization, response surface methodology, co-precipitation, chitosan-coated, magnetic nanoparticle.
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Nhimg nam gin day, cic vat liéu tir chu triic
w200 trong d6 co ferit spinel duge dac biét quan tdm
» nhitng tinh chét vat ly, hoa hoc thi vi chi Xuat
win trong ving kich thudc nano mét ciing nhu
“img tiém ning (ng dung to lon trong rét nhiéu
“=h vuc nhu: cdng nghé thdng tin, x{r ly méi truong,
2 téc, dac biét la trong linh vue y sinh [1-4]. Cé rit
“i2u yéu cAu cho céc hat nano tir khi (mg dung
“~ing trong y sinh, trong d¢ tir 46 bdo hoa cao, kich
~r&c hat nho va dong déu cé vai tro quan trong.
Trong linh vuc nay, cac hat nano tir Fe;O4 duge
“zhién cru nhiéu nhat boi kha ndng ché tao don gian
~2ng nhu tinh twong thich sinh hoc cao va ching it
25w doc dbi véi co thé.

Pé on dinh trong moi truong sinh hoéa cia co
. bé mit cac hat nano thudng duge bién tinh bang
-2 vat liéu trong thich sinh hoc nhu: céc polyme ty
“2i2n (tinh bot, dextran, chitosan); cac phén tir sinh
»>¢ nhu khang thé don tinh, lectin, peptide hodc
oac mén [5]. Véi 1op vo boe nhu vy, khong nhiing
=32 hat ¢6 kha ning tuong hgp sinh hoc t6t va ton

tai lau trong co thé ma ching con ¢é thé dugc gin
mdt cach c¢é diéu khién vao cac ving md mong
mubn [6]. Trong s6 cac vat liéu nano sinh hoc, nano
chitosan (CS) va cac vit li¢u cAu tric nano trén nén
chitosan d4 va dang thu hat sy quan tdm ctia dong
dao céc nha nghién ciru trong nhirng nam gan day.
Trong bai bao nay, ching ti nghién ciru t6i wu hoa
cac yéu t6 tong hop hat Fe;O4 boc chitosan bang
phuong phap dong két tia theo phuong phap dap
img bé mit (RSM) [7-8] v&i diéu kién tong hop don
gian, than thién v&i moi trudng nhidm thu dugc vat
liéu nano tir cé gia tri tir 3 bdo hoa cao voi kich
thude hat mong mudn va tuong d6i ddng déu.

2. THUC NGHIEM
2.1. Héa chat

Cac hoéa chdt dung dé téng hop miu gdm:
FeCl;.6H,0, FeCl,.4H,0 cta hang Merck hang tinh
khiét phan tich; NH3, va chitosan (d¢ deacetyl hoa 2
75,0 %, hiang Himedia, An d9), khi nito véi d sach
99,99 %, nudc cét loai ion.
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2.2. Phuwong phiap ché tao méu

Hoa tan x (g) FeCl;.6H,0 trong 30 ml nudc ca‘)t
logi fon va y (g) FeCl,.4H;0 trong 30 ml nirde cat
loai ion tron déu vdi nhau trong coc 150! sao cho
7 16 ion Fe*'/Fe’” 12 0,5 (v&i x, y tliy thuGe vdo timg
thi nghiém). Khudy lién tuc dén khi dung dich dong
nhit (dung dich A). Tién hanh phan {mg tao hat bang
cdich nhé giot tir tir dung dich A xudng binh cau 2 ¢6
¢6 chira san dung dich NH; 2M trong khi quyen Ny
duge dua vao lién tyc trong vong 1h, téc d6 khudy
ir 375 vong/phit duge gi ¢b dinh trong sudt qua
trinh phan (g, .

Dung nam chim ling céc hat Fe;0, xubng day
va gan rira bing nude cat logi ion dén khi pH = 7,
tiép tyc rira bing axeton 2 dén 3 lén. Tien hanh boc
chitosan theo cach sau. Hat nano Fe;O, duge phén
tan trong 10 ml nuée cét logi ion va duge rung siéu
am trong 10 phut, sau d6 vira khudy vira thém tir i
dung dich chitosan (0,1 g chitosan trong 100 ml
dung dich axit axetic 2%), ddng thdri bd sung khi N,
lién tyc va rung siéu 4m trong vong 45 phit & nhigt
46 thich hop, rira gan san pham twemg ty nhuy md ta
& trén.

Trong pham vi nghién ciru ndy, ching ti tién
hanh khao sit mot s6 didu kién céng nghé anh
hudng dén qué trinh hinh thanh pha va kich thude
hat nano Fe;O nhu: nhiét do phan {ng (Tp,), ndng
5 chét tham gia phan ing Fe’" (Crem), nhiét 49
boc hat (Tcs)-

2.3. Cac phép do

Céu tritc tinh thé dugc khao sat trén thiét bi
nhidu xa ké SIEMENS D3000 sir dung birc xa CuK,
(A =1,5406 A). Hinh thai va kich thudc hat duge
khao sat trén kinh hién vi dién t&r quét phét xa trudmg
(FESEM) Hitachi S-4800 va kinh hién vi dién tu
truyén qua (TEM) JEM1010-JEOL. Tir 43 bdo hoa &
nhiét 46 phong duge do Vi tir trirdmg ngodi lom nhét
fa 11 kOe trén hé do tir ké mau rung (VSM),

2.4. Thibt ké thi nghiém va xir I so li¢u
2.4.1. Phuong phdp quy hoach thuc nghiém

Céc nhan t6 dugc khao sét trong qué trinh ché
tao bao gdm nhiét d¢ phan dmg (A), nhiét do boc
(B), ndng d6 mudi Fe’ (C). Mirc d§ ciia cac nhén t6
twong {mg dugc thé hién & bang 1. BO tri thi nghiém
duge thyc hién theo md hinh phirc hop tdm véi 3
nhan t6, 5 mic do, v6i 17 thi nghi¢ém trong d6 c6 8
thi nghiém & bién, 6 thi nghiém & diém sao, 3 thi
nghiém & tim (bang 2) v6i ham myc tiéu la kich
thude hat (nm).
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Bang 1: Céc nhan td va mirc do khao st trong
thi nghiém ché tao Fe;O4 theo mo hinh phtrc hoz

Tran Pai Lam va conz s

trung tm
Mize
I_(Ax Nhan t& Mu,c; Mucf M}rc alphs
hiéu dudi | cosd | trén (-
(D) | @ || 168
64
A | TwoC | 50 | 65 | 80 | Lo
i
B | TeC| 60 | 75 | 90 | '
Creanys 0.2
C (mol/l) 0,1 0,17 | 0,25 01

Két qua thiét ké voi ma tran thyc nghiém &
trinh bay & bang 2.

Bang 2: Ma tran thyc nghiém va kich thude hat ¢z

san pham
Tpu, OC Tcs, 0C CFe(lll)a Kich
STT (A) B) mol/l thude
©) hat, no

1 50,00 60,00 0,10 15
2 80,00 60,00 0,10 8

3 50,00 90,00 0,10 20
4 80,00 90,00 0,10 12
5 50,00 60,00 0,25 18
6 80,00 60,00 0,25 135
7 50,00 90,00 0,25 18
8 | 80,00 90,00 0,25 13
9 40,00 75,00 0,17 19
10 90,00 75,00 0,17 13
il 65,00 50,00 0,17 13
12 65,00 100,00 0,17 19
13 65,00 75,00 0,05 10
14 65,00 75,00 0,30 135
15 65,00 75,00 0,17 12
16 65,00 75,00 0,17 12
17 65,00 75,00 0,17 12

2.4.2. Xir ly 56 liéu

Xir i s6 liéu thyc nghiém béing phén mém thomg
ké Design-Expert 7.1 dé phan tich cic h¢ sb hoi quy,
bé mit dp img va t6i wu héa véi ham mong dei [7}

3, KET QUA VA THAO LUAN

3.1. Thiét lip mé hinh

Cac gjé tri ma hoa dugc trinh bay ¢ bang L
Bing 2 gdm 17 thi nghiém tuong g 1a 17 gid t&
khac nhau cia ba yéu td nhiét dd phan (ng (Tw).
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wng d6 chit tham gia phan ing Fe**
25 boe hat (T¢s) va kich thude hat thu duge tuong

TCHH, 54(5el1,2), 2016

(Crequn), nhigt

'A\nh hudng cua cac yéu td nhiét do phan tng
.). ndng do chét tham gia phan (mg Fe'* (CFe(m))
vist d6 boc hat (Tcs) cling nhu sy tuong tac gitra

- \eu td dén kich thude vat liéu thu duogc, duoc

“» hanh x4y dung bai ham hdi qui bac 2 cho ham

=uc tiéu (kich thude hat) nhu sau:

Yi=Bot Zki=oBiXi +y Biixiz + Y Bixix; ()

Trong do, Y; 1a ham muc tiéu, By 1a hé so6 tu do, f;,

. By 1a cac vecto tham s6 ctia mé hinh dugce xac

“inh qua thyc nghiém. M6 hinh théng ké chi ¢6 y
“zhia va dugce str dung sau khi thoa man cac tiéu
-huan thong ké (Fisher).

%.1. Phan tich sw ¢6 y nghia ciia mé hinh véi thye
2zhi¢m

Su phd hgp va tinh ¢ y nghia cia m6 hinh duoc

“inh gid qua phén tich phuong sai ANOVA va cic

i >0 tuong quan (bang 3). Su ¢6 y nghia cua céc hé
» hoi quy duge kiém dinh boi chuan F, véi céc gia
7 p < 0,05 cho biét cac hé sb hdi quy co y nghia.
hur véy, bang 3 cho thiy gia tri tri “Model- F-

e” la 35,87 va m6 hinh hoan toan ¢6 y nghia
20ng ké vai do tin cdy 97,88% (p<0,001). Vm tt ca

-tu \eu to nhiét d§ phan u‘ng n]mt do boc, nong do

=udi Fe'' va tirng cdp cac yéu td AC, BC déu ¢6 gia
7 p<0,05 cho biet tirng yeu t6 A, B, C nay cung nhu
somg tdc timg cip yeu td AC, BC déu co y nghia va

“ing gop déng ké vao md hinh (bang 3). Dleu nay
“ro¢ minh hoa ré hon khi quan sat do thi bé mat dap

2 va mic do mong mudn & hinh 1 va 2. Két qua
w1 duge cho thay, cac yeu to nhiét d§ phan ung,

Kich thuoc hat

" 8750 A: Nhiet do phan ung

T6i wu hda cdc yéu té anh huong...

[N A . A A K 3+ 3A o
nhiét 40 boc chitosan, nong d§ mudi Fe™ déu ¢¢ anh

hudng dén qua trinh tao hat nano Fe;0,.

Bang 3: Két qua phan tich ANOVA t5i uu
qua trinh tong hop cac yéu to

Yéu to Giatri F Giatrip

prob>F
M hinh | 35,87 | <0,0001* | Tin céy
A 124,02 | <0,0001* | Tin ciy
B 46,76 0,0002° | Tin cay
C 48,33 0,0002° | Tin cay
AB 0,22 0,6540 Khéng
dang ké
AC 17,74 0,0040*° | Tin cay
BC 17,74 0,0040° | Tincay
A’ 41,01 0,0004* | Tin cay
B’ 41,01 0,0004* | Tin cay
C’ 0,82 0,3961 Khéng
dang ké

=0,9788; R hizy chinh = 0,9515

oy nghla dd tin cdy a=0,01

Bang 3 chi ra két qua phan tich sy phit hop va ¢6
y nghia cia m6 hinh vdi thyc nghlem Két qua phén
tich ANOVA cho thay gia tri R 1a 0,9788 (R-
Squared) & bang 3 gin bang 1 va gia tri R? hiéu
chinh 14 0,9515 chimg t6 gia tri kich thudc hat thu
dugc tir thyc nghiém gﬁn vdi du doan cuia mé hinh
(hinh 4).

Tir cac gia tri phén tich c6 nghia trén, gia trj ham
mong dgi dugc phan mém DX7 dua ra duoc biéu
dién theo phuong trinh cy thé sau:

Y =11,99-2,28A + 1,40B + 1,42C + 1,13AC
- 1,13BC + 1,44A” + 1,44B°.
Trong d6 Y 1a gia tri kich thudc hat mong doi; A, B,
Cla g1a tr1 nhiét do phan g, nhiét do boc, ndng do
mudi Fe**

Kich thuoc hat

0

€ nonn An mnl Fa

6500
A: Nhlst do phan ung

Hinh 1: D4 thi bé mit dap tmg bleu dién sy tac dong cia cap yéu td (AC)va
mirc d6 mong mubn dén gia trj kich thudc hat
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Kich thuoc hat

£ nnnn do moni Fa

Kich thuoc hat

G nongdormotFe oM s:so B Nhletdobockethnh
w 2 B Nniet do bee ket tnh

Hinh 2: D6 thi bé mit dép tmg bi¢u dién sy tic dong cia cip yéu 1 (BC) dén gia trj kich thude hat vz
mirc d§ mong muon theo cap tuong tac thé hién trén mit phang

Tir bé mat dap (mg va mirc do mong mudn (hinh 10,8 nm (hinh 1b, 2b) & gia trj cac yéu t&: nhi&
1,2) thé hién sy trong tac ¢la timg cip y vw 6 va tir phan ung (72 °C), nhiét dd boc (71 °C) va nén
biéu do ndy cé thé x4c dinh duge gia tr; t6i wu ciia  mudi Fe' (0,16 M), va két qua thye nghxg:m thu ¢
timng y yéu t3 1am cho ham dap tmg cyc tidu. M6 hinh  kich thudc trung binh la 10,4+1,6 nm va gia tri
da dy doan gia tri kich thudc hat nho nhét dat dugc  béo hoa dat 66,92 emu/g (méu M_opt) (hinh 3).

Hixtogram

A2 -300¢ 4000 b 4000
2% nm Wik twsoe et (amy MagneticiOe}

(a) (b) (©)
Hinh 3: Anh TEM ciia miu MNPs/CS (a), su phan bd kich thude hat MNPs/CS (b) va
durdng cong tir 46 bdo hda cia mau hat MNPs/CS & c4c diéu kién tdi wu (c)

e

Predicted vs. Actual

Intesnity (a.u)

40 26 (Degreq)

Hinh 4: M6 hinh (dl,r doén) so véi gié trj thyc nghiém  Hink 5: Gian b XRD hat nano Fe;0, boc chitime
trong qua trinh tdng hop hat nano tir tinh (MNPs/CS) (MNPs/CS) va chitosan (CS)
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Gian d6 nhiéu xa tia X cua mau hat nano Fe;O,
(MNPs) va MNPs/CS duwgc trinh bay trén hinh 5.
Két qua cho thay gian dd nhiéu xa cta cac mau deu
~hira cac dinh nhiéu xa déc trung cho vét li¢u c6 cdu
iruc ferrit spinel: 30,208, 35,448, 37,128, 43,368,
33,808, 57,048 va 62,438, tuong (ng phu hop voi
La tri dyy cua cac ho mat (220), (311), (222), (400),

22), (511) va (440) cia Fe;0,, chimg to vét liéu
Fe; 04 thu dugc bang phuong phap dbng két tha c6
35 tinh khiét cao.

t KET LUAN

Sir dung phwong phap quy hoach héa thyc
aghieém bang phuong phap dip ung bé mat véi
chuong an cdu triic ¢6 tim da xic dinh dugc cac
siéu kién t6i wu cho qua trinh tong hop chat long tir
sinh nano Fe;O4 boc chitosan vai 3 yéu tb 1a nhiét do

ng hop (A) = 72 °C, nhiét do boc (B) = 71 °C va
ang d6 cla Fe’" (mol/l) (C) = 0,16 M. Ca 3 yeu tb
-ing nhu sy tuong tac gitra cac yéu t6 nay déu c6
inh hudng dén qua trinh tao hat nano tir tinh Fe;O,.
7 cac diéu kién téi wu, kich thuéc trung binh hat dat
<12 trj bé 10,4+1,6 nm va gia trj tir d§ bao hoa dat
25.92 emu/g.
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V61 phenol, phenol dé trong nudc.

Characterization and comparison of photocatalytic activities on sets of Cu-Ti/SBA (x:y) for
phenolic, red phenolic in water.

Vi Van Nhuong, Nguyén Tién Thao

Téng hop, nghién ctru dic trung ciu tric cua spinel MnAlL,O, didu ché bang phuong phap dét
chay.

synthesis, study on structural characteristics of the spinel MnAl,O, prepared by combustion
method.

Nguyén Thi Té Loan, Nguyén Thi Thanh Hué, Tran Thi Diéu Huyén, Nguyén Th; Thiy Hang

Tong hop vat liéu méi nano compozit Fe/GO cé hoat tinh cao trong phan tng phan hay
phenol.

Synthesis of novel nano composite Fe/GO with highly photocatalytic performance in the
phenol degradation.

Ngé Tién Quyét, Lé Ha Giang, Nguyén Ké Quang, Vii Anh Tudn

Téng hop va tng dung vat lidu lai tao nano bac/graphen quantum dots trong ché tao cam bién
phéat hién ion thily ngan (IT) trong nudc.

Synthesis and application of silver nanoparticles/graphene nanoparticles hybrid material to
fabricate of a colorimetric sensor for mercury (I1) ion detection in water.

Tran Vinh Hoang, Hupnh Déang Chinh, Pang Thi Minh Hué

Tépg hop va nghién ciru tinh chat phirc chat 2-phenoxybenzoat ctia Eu(III), Gd(III) va phtic
chat hon hop cta chung vdi o-phenantrolin.

Synthesis and characterization of 2-phenoxybenzoates of Eu(lll), Gd(lll) and their mixed
complexes with o-phenantroline.

Nguyén Thi Hién Lan

Qiéu ché vat liéu nano Na-ZnO c6 hoat tinh quang x(c tac cao trong viing &nh sang nhin thay
bang phuong phap thay nhigét.

Synthesized of nanosized Na-doped ZnO materials have high photocatalytic activity under
visible light by a hydrothermal method.

Nguyén Vin Hung, Nguyén Hitu Nghi, Nguyén Ngoc Bich

Diéu ché vat ligu nano SiO, tir tro triu bang phuwong phép hoa tan - két tia dé hap phu xanh
metylen.
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Preparation of nanosized SiO, materials from rice husk ash by dissolution - precipitation
method for methylene blue sorption.

Nguyén Ngoc Bich, Nguyén Hiru Nghi, Nguyén Vin Hung
18 Piéu ché vat lidu hydroxit kép Mg-Fe bang phuong phap thay nhiét dé hap phu asen. 88

Synthesis of layered double hydroxide materials by hydrothermal method for arsenic
sorption.

Pham Minh Xuan, Nguyén Vin Hung

19 Tong hop vat liéu perovskit La.Li,MO;3; (M = Fe, Mn, Co) bang phuong phap sol-gel xitrat 92
va nghién ctru hoat tinh Xxtc tac trong phan tng oxi hoa sau toluen.

Lé Hai Pang, Nguyén Quynh An

20 Nghién ciru kha ning hap phu Mn(l1), Ni(Il) cia quang apatit Lao Cai bién tinh bang axit. 97
Investigation of adsorption capacity of Mn(ll), Ni(ll) on Lao Cai apatite ore modified by
acid.
Ngb Thi Mai Viét, L& Thi Hdi Yén
21 Tao 16p son chdng gi hé phét phat nhom trén nén thép CT3, ton ma kém va nhom. 102

Aluminum phosphate anticorrosion coating on CT3 steel, zinc-coated steel and aluminum.
La Thé Vinh, Nguyén Thi Hong Phwong, Neguyén Thé Dwong, Pham Thi Huyén
22 Tong hop va nghién ctu tinh chat caa phan bon ure nha cham. 106
Synthesis and properties of slow-release urea fertilizer.

Tran Quac Toan, Nguyén Trung buc, Nguyén Thu Huong, Nguyezn‘ Van Khai,
Nguyen Thanh Tung, Pham Th;i Thu Ha, Tran Dai L&m

23 Nghién ctu tach mangan (11) oxalat tir hon hop chira (NH4)sMnFs, (NH.),SiFs va (NH) FeFs 111
thu dugc sau khi phan hay quang pyroluzit bang amoni florua.

Study on separation of manganese (I1) oxalate from the mixture of (NH,)sMnFs, (NH,),SiFg
and (NH,),FeFs which was obtained from pyrolusite ore decomposing by ammonium
fluoride.

Mac Van Hodn, Hoang Anh Tudn, Pao Quéc Huong, Nguyén Thi Hoai

24 Nghién cutru tach loai tap chat sat ra khoi hdn hop mudi thu duge sau khi phan huy quing 116
ilmenit bang amoni hydro sunfat.

Study on separation impurity iron out obtained salt after decompose ilmenite ore by
ammonium hydrogen sulfate.

Nguyén Viét Hing, Lé Xudn Thanh, Hoang Anh Tudn

25 Nghién ctu ciu tric phac chat hdn hop naphthoyltrifloaxeton va 2,2-bipyridin coa 121
praseodim(lll).

Structural study of praseodim (I1l) complex with naphthoyltrifluoroacetone and 2,2 -
bipyridine.

Dinh Thi Hién, L& Thi Hong Hdi, Triéu Thi Nguyét, Nguyén Minh Hdi

26 Nghién ctru hoa tach chon loc mot s tap chat tir quang apatit Lao Cai loai 1l bang axit 126
sunfuric.

A study for selective leaching some impurities from type 1l — Lao Cai apatite by sulfuric acid.
Lé Xudn Thanh, Vii Quang Dwong, Lé Quang Huy, Dodn Thi Ai
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27 Nghién ciru diéu ché axit photphoric tir tinh quing apatit Lao Cai loai II theo phuong phap 131
hemihydrat.

Study of producing phosphoric acid from enriched Lao Cai apatite ore 1l by hemihydrate
method.

Vii Quang Duong, Lé Xudn Thanh, Nguyén Huy Phiéu, Hoang Anh Tuan, Nguyén Viét Hung,
Tran Thi Bich Thay, Nguyen Thi Van Anh

28 Nghién ctru hip phq anion phdt phat tir dung dich béng vat liéu nano La,0; duoc ché tao 136
bang phuong php dot chay gel sir dung gelatin.

Study on sorption of phosphate anion from aqueous solation by nanomaterrial La,O3 from
aqueous solution.

Pdo Hong Pirc, Pao Ngoc Nhiém, Podn Trung Diing

29 Nghién ctru cau tric cua phuc chét hdn hop kim loai Zn va Ca voi phdi tir N°,N°.N"*,N"’- 140
tetraetyl-N,N’’-pyridin-2,6-dicacbonylbis(thioure) bang nhiéu xa tia X don tinh thé.

Structural study of a mixed metal complex of Zn and Ca with N’,N’ N’>* N*’’-tetraethyl-
N,N’’-pyridine-2,6-dicarbonylbis(thiourea) by single crystal X-ray crystallography.

Lé Canh Dinh, Triéu Thi Nguyét, Trwong Thi Cam Mai, Nguyén Hing Huy

30 Téng hop va nghién ciru cau tric caa phac chat Ni(ll), Pd(I1), Cu(ll) véi phéi tir benzandehit 144
4-hexametilen thiosemicacbazon.

Synthesis and Structural studies of Ni(ll), Pd(ll) and Cu(ll) with Benzaldehyde 4-
hexametilen thiosemicarbazone.

Pham Thi Ngoc Oanh, Vii Thi Piép, Nguyén Hung Huy

31 Khio sét qué trinh diéu ché sét hitu co tir Bentonit (An Do) véi metyltriphenyl photphoni 148
bromua va bude dau nghién ciru cau truc.

Investigation on the process of synthesis organoclays from bentonite (India) with
methyltriphenyl phosphonium bromide and the initial research into structure.

Pham Th; Ha Thanh, Hoang Tién Phic

32 Téng hop, cdu trdc, tinh chat cua hai phic chat khép vong platin(ll) chira metyleugenol va 154
axit quinaldic.

Synthesis, structure, characteristic of two platinum(ll) chelating complexes bearing
methyleugenol and quinaldic acid.

Pham Vin Théong, Truong Thi Cam Mai, Bach Thi M&i, Nguyén Thi Thanh Chi
33 Nghién cau ly thuyét tuong tac giita cytosine va guanine: ciu trac, do bén va lién két hidro. 160

Theoretical Theory of Complexes Formed by Interaction of Cytosine with Guanine:
Structure, Stability and Hydrogen Bond.

Vii Hizu TG, Nguyén Th; Thu Trang, Nguyén Tién Trung
34 Nghién ciru Iy thuyét vé ciu trac hinh hoc cua cluster GeyeM (M = Mn, Fe, Co, Ni). 166
Theoretical Study on Geometrical Structures of the Ge;gM (M = Mn, Fe, Co, Ni) Clusters.
V6 Pinh Nham Nguyén Pirc Minh, Nguyén Duy Phi, Nguyén Tién Trung, Vii Thi Ngan

35 Khéo sét anh hudng cia diéu kién tong hop dén hoat tinh xiic tac cua hé xc tac TiO-MnO, 172
& vung anh sang kha kién.
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Surveying the effects of synthetic conditions on catalytic activity of the catalyst system TiO,-
MnOy visible light region.

Ngé Thi Quynh Nhw, Nguyén Xudn Thom, V6 Thi Hong Nwong, Trdan Thi Thanh Uyén,
Bui Trung

36 Khao st anh huong cua ndng do chat pha tap Ni®* dén cac dic tinh bot nano TiO, didu ché 177
theo phuong phap thuy nhiét.

Study the effects of Ni** dopants concentration on the characteristics of TiO, nano-powder
prepared by hydrothermal method.

Nguyén Th; Tuyét Mai, Nguyén Kim Nga, Ta Ngoc Diing, Huynh Ping Chinh

37 Téng hop nano bac, nano vang tir mudi AgNO3, HAUCI, va dich chiét cay cu gau. 181
Synthesis of silver and gold nanoparticles from AgNOs;, HAUCI, and Cyperus rotundus
extract.

Nguyén Hizu Pha Nguyén, Nguyén Thi Mai Tho, Tran Nguyén Minh An
38 Nghién ciru tao 16p ma to hop Ni-ZrO, bang dong dién mot chiéu. 185

Study on fabrication of Ni-ZrO, layer by combinatorial electroplating using direct current.
Vii Minh Thanh, Phgm Trong Trung

39 Téng hop vat liéu nano K-(A-B)VO, (A-B = Nd-Sm, Sm-Gd, Y-Dy) bang phuong phap thuy 192
nhiét.

Synthesis nano-crystalline K-(A-B)VO, (A-B = Nd-Sm, Sm-Gd, Y-Dy) by hydrothermal
route.

Pang Thi Hoai Linh, Nguyén Vin Hai
40 Tbng hop vat liéu phat quang nano YPO,:Eu va (Y,Al)PO,:Eu. 197
Combustion synthesis and optical properties of YPO,:Eu and (Y,Al)PO,:Eu nanophosphors.
Pham Dic Rodn, Pham Hong Nhung, Thai Th; Diéu Hién, LAm Thi Kiéu Giang, Nguyén Vii

41 Nghién ctu ché tao cam bién sinh hoc dién hoa xéac dinh methamidophos st dung mang 201
polyanilin pha tap nano vang.

Study on development of electrochemical biosensor for methamidophos using nano gold
doped polyaniline film.

Bdng Thi Thu Huyén, Phan Vin Kha, Nguyezn Thi Thom, Nguyén Van Quynh, Vii Thi Thu,
Nguyén Thanh Binh, Tran Pai Lam, Nguyén Tuan Dung

42 T6iuu hoa cac yéu té anh huong dén kich thugc hat nano tir Fe;O4 boc chitosan bing phuong 207
phap dong keét tua, st dung phuong phap dap ting bé mat vai phuong an cau trdc co tam.

Optimization of co-precipitation reaction involving main experimental factors on crystallite
size of chitosan-coated magnetic nanoparticles Fe;O,4 by response surface method with central
composite designs.

L& Thé Tdam, Virong Thi Kim Oanh, Nguyén Hoa Du, Tran Pai Lam
43 Téng hop va nghién ctru anh hudng cta ché pham bon 14 DLH1 dn sy phat trién cdy hoa 212
lily.
Synthesize and study the effects of DLH1 foliar fertilizer product for lily growth.
Lé Hai Pang, Pao Anh Thing

44 Nghién ctu tién xir ly bé mat thép bang mang chuyén hoa ZrO,/silan cho son tinh dién. 217
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Study on surface pretreatment steel by ZrO,/silan conversion film for powder coating.

Lé Thi Nhung, Nguyén Van Chi, Pham Trung San, Tricong Anh Khoa, Nguyén Hoéng,
Nguyen Thu Hién

45 Nghién ciru tong hop vat liéu phtc hop gitra sat va maltodextrin cd DE 20. 221
Study on preparation of iron-maltodextrin complex from maltodextrin with DE 20.
Nguyén Thi Xuyén, Pao Quéc Huong, Nguyén Thi Hanh, Vii Duy Hién
46 Nghién cau tong hop vat ligu nano tir tinh Co,.,Ni,Fe,0, bang phuong phap dong két tia. 226
Study on synthesis of magnetic Co,.Ni,Fe,O4 nanomaterial by co-precipitation method.
Nguyén Anh Tién, Nguyén Tién Pat
47 Nghién ctru tong hop va tmg dung cia vat liéu nanocompozit Fe;04/graphen oxit bién tinh. 231

Study on the synthesis and applications of Fe;O,/modified graphene oxide nanocomposite
materials.

Nguyén Thi Vieong Hoan, Triwong Xudn Toan, Nguyén Dinh Nghia, Nguyén Ngoc Minh,
Vo Vien
48 Nghién ctru tong hop hé vat liéu nano bién tinh Y4, Cd,FeOs; bang phuong phap dong két 237
tda.
Study on synthesis of modified Y;..Cd.FeOs_; nanosized material by co-precipitation method.
Nguyén Anh Tién, Hap Minh Cuong

49 Tinh toan ly thuyét cdu tric hinh hoc va mét sb dic trung ning lwong cua cluster dong 242
Cu, (n = 2-8).

Theoretical investigation on geometries and energetic characteristics of copper clusters
Cu, (n = 2-8).

Phung Thi Ta, Ngd Tudn Cuong

50 Tong hop, Cég trdc va tinh chat cia vat liéu khung co kim (MOFs) phat quang chuyén doi 248
nguoc chia déat hiém (RE*": Er, Yb).

Synthesis, structure and upconversion luminescence properties of the metal organic
frameworks (MOFs) containing rare earths (RE*": Er, Yb)

Lam Th; Kiéu Giang, Phung Th; Thu, Nguyén Th; Thanh Xuén, Nguyén Vi,
} Dinh Manh Tien, Phgm Thj Lién, Tran Thu Huong, Hodng Thi Khuyén,
Nguyén Thanh Huong, Ngb Thi Hong L&, Pham Dirc Rodn, Nguyen Thanh Binh

51 Pic trung dién hoa caa TCNQF.(2,3,5,6-tetraflo-tetracyanuaquinondimetan) va tong hop 253
CoTCNQF.,.

Electrochemistry of TCNQF, (2,3,5,6- tetrafloro- 7,7,8,8-tetracyanoquinondimethane) and
the synthesis of CoTCNQF,.

Tran Pirc Manh, V3 Thang Nguyén, Lé Tw Hai, Alan Bond, Lisa Martin

52 Téng hop va hoat tinh x(c tac quang trong ving kha kién cua vat liéu compozit 258
g'C3N4/Ta205.

The preparation and photocatalytic activity under visible light of g-C3N4/Ta,0s composite.

Nguyén Vén Kim, Nguyen Thi Viét Nga, Lé Th; Thanh Liéu, Hupnh Thi Minh Thanh,
Nguyen Van Luong, Lé Truong Giang, VO Vien

53 Nghién ciu anh huong cia nhiét ¢o nung dén qua trinh tong hop dung dich rin GaN-ZnO. 264
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Study on effects of heating temperature on the synthesis of GaN-zZnO solid solution.
Nguyén Van Kim, Nguyén Th; Viét Nga, Lé Trirong Giang, V8 Vién
54 Anh huong cia kich thudc hat 18n mét sb tinh chét quang ciia cac hat nano ZnS pha tap Mn. 269
Influence of the particle size on some optical properties of Mn-doped ZnS nanoparticles.

Dang Van Thdi, Pham Vin Bén, Bui Ij|(5‘ng \/én, Pham Thanh Huong,
Nguyen Trong Uyén, Tran Minh Thi, L& Hai Dang

55 Anh huong ctia mot s6 yéu té dén kha niang hap phu As(V) trén vat liéu oxit hdn hop nano 274
F6203—Mn203.

Influence of some factors on the As(V) adsorption over the Fe,O3-Mn,05; mixed oxide nano.
Pham Ngoc Chure, Lueu Minh Pai, Pao Ngoc Nhiém, Nguyén Pirc Vin, Poan Trung Diing
56 Piéu ché nano titan oxit bang cach nung phan hity mubi kép amoni titanyl sunfat. 279

Preparation of nano crystalline titanium oxide by decomposition of ammonium titanyl sulfate
- (NH,),TiO(SO,),.

Nguyén Viét Hing, Lé Xudn Thanh, Hoang Anh Tudn

57 Két tinh thach cao va thu hdi axit clohydric bang phan &ng cua dung dich canxi clorua voi 284
axit sunfuric.

Gypsum crystallization and hydrochloric regeneration by reaction of calcium chloride
solution with sulfuric acid.

Trinh Xuan Hiép, Nguyén Xudn Trieong, Nguyén Vin Diing, Vii Vin Chinh
58 Loai b6 crom trong nuéc bang vat liéu nanocompozit Fe;O,/bentonit 289
Removal of chromium from water using Fe;O4/bentonite nanocomposite.
Pham Van Lam, Nguyén Binh Dwong, Vii Anh Tudn

59 Nghién ciru anh hudng cua dong nap xung dén thoi gian nap, dung lugng phéng va kha nang 293
phuc hoi dung lwgng cua acquy chi axit.

Study on influence of pulse current charging on charge time, discharge capacity and the
ability to restoring of lead — acid battery.

Nguyén Xuan Thang, Nguyén Minh Pirc, Nguyén Duy Két, Pham Thi Hanh, Vii Minh Thanh

60 Nghién ciu anh huong ciia phenylvinyl ketone dén dung lugng phong, kha ning @c ché an 298
mon suon cuc am va su thoat khi hydro, oxi cia acquy chi axit.

Study on influence of phenyl vinyl ketone on discharge-capacity, corrosion inhibition for
negative electrode grids and oxygen, hydrogen evolution of lead-acid battery.

Nguyén Xuan Thang, Pham Tién Pat, Trinh Xuan Qué, Nguyén Duy Két, Phgm Th; Hanh,
Vii Minh Thanh

61 Tong hop va dic trung cdu tric vat liéu titan dioxit bién tinh bang cacbon va nito tng dung 305
lam xuc tac quang trong xtr ly pham mau rhodamine B.

Synthesis and characterization of materials titanium dioxide doped with carbon and nitrogen,
applied photocatalytic degradation of rhodamine B dye.

Lé Thi Thuy Tuyén, Lé Thi Thanh Thuy

62 Xac dinh dong thoi ham lugng axit benzoic va axit sorbic trong mot s6 loai thuc pham truyén 309
thong & Thira Thién Hué bang phuong phap sac ky 16ng hiéu nang cao.

Simultaneous determination of benzoic and sorbic acids in traditional foods at Thua Thien
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Hue province by high-performance liquid chromatography method.
Nguyén Pinh Luyén, Pham Yén Khang, Tran Thi Hong, Ha Thiyy Trang

50 Nghién ciru kha ning xtc tac quang cua Vvat liéu Cu,0 diéu ché bang phuong phap khir st 314
dung axit ascorbic.

Study of photocatalytic ability of material Cu,O fabricated by reduction method using
ascorbic acid.

Lé Thi Phurong Thdo, Nguyén Th; Kim Thoa, Pham Tién Diing, Trdn Vin Chinh
64 Anh hudng ciia qua trinh tao mang dén mot sd tinh chét cia thép hop kim cao. 318
The effects of thin film formation process on the properties of high alloy steel.
Huynh Thu Swong, La Van Binh, La Thé Vinh, Tran Thi Hién

65 Nghién ctru ddc trung va danh gia hoat tinh x(c tac 5 %Co/MCM-41 cho phan tng tong hop 323
Fischer-Tropsch.

Characterization and evaluation catalytic activity of 5 %Co/MCM-41 for Fishcher - Tropsch
reaction.

Nguyén Vin Hoa, Pdo Quéc TUy

66 Tong hop xtic tac kim loai Co trén chat mang SiO, cho qua trinh tong hop Fischer-Tropsch 328
thu san pham hydrocacbon long phan doan nhién liéu.

Cobalt-based catalyst synthesis for Fischer-Tropsch reaction to produce liquid hydrocarbons
in fuel fraction.

Nguyén Vin Hoa, Pdo Quéc Tly
67 Tong hop, nghién ctu tinh chit dién hoé cua dién cuc N-TiO,/Ti. 332
Synthesis, study on electrochemical properties of N-doped TiO,/Ti electrode.
Nguyén Th; Thu Ha, Nguyén Pinh Bang

68 Nghién ciru kha nang hap phu hop chat hitu co doc hai trong méi truong nude cua vat lieu 338
MIL-100 (Fe).

Study on the adsorption ability of MIL-100 (Fe) to treat toxic organic compounds in water.
Nguyén Thi Hodi Phirong, Ninh Bire Ha, Pang Thi Hué

69 Nghién cuau anh huong cua chung loai va ham lugng than hoat tinh trong XUc tac 343
AC/TiO, tong hop dé xu ly metyl da cam (MO).

Study on influence of activated carbon category and content in AC/TiO, catalyst synthesized
for methyl orange treatment.

Nguyén Trung Hiéu, Pao Quoc TUy, Pham Thi Mai Phwong, Lé Minh Thdng

70 Panh gia kha nang hap phu asen, photphat caa hdn hop dong két tia FeOOH, MnOOH kich 348
thudc nanomet trén laterit.

Evaluation of asen, photphat absorbing capacity of nanometer sized, coprecipitated mixtures
FeOOH, MnOOH in laterite.

L& Manh Cuong, Nguyén Trong Uyén, Nghiém Xuan Thung, Tran Hong Con
71 Study on decarboxylation of jatropha oil over hydrotalcite based catalyst. 351
Nguyen Van Hung, Nguyen Khanh Dieu Hong
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Calculation of virial coefficients of binary mixtures of inorganic gases from critical properties
of natural gases using neuro-fuzzy technique.

Pham Van Tat, Vo Thanh Cong, Pham Nu Ngoc Han, Nguyen Thi Ai Nhung

Synthesis, structure and characterization of biological metal complexes with essential amino
acids.

Nguyen Thi Thuy Nga, Huynh Dang Chinh, Vu Dao Thang

Electrospray ionisation mass spectrometry studies of derivatives of quinoline-3-
carbaldehyde-N(4)-aminylthiosemicarbazone and their platinum(ll), copper(ll), zinc(ll)
complexes.

Tran Buu Dang, Duong Ba Vu
Decoloration of rhomdamine B aqueous solution over Ti- Zn hydroxide catalysts.

Nguyen Tien Thao, Doan Thi Huong Ly, Huynh Thi Thuy Hoa, Nguyen Que Vo,
Han Thi Phuong Nga

Synthesis and characteristics of some platinum(ll), copper(ll) and zinc(ll) complexes
containing quinoline-3-carbaldehyde-N(4)-aminylthiosemicarbazones.

Duong Ba Vu, Tran Buu Dang, Nguyen Hoang Lam, Truong Quoc Phu

Preparation of metal-modified TNTs for photocatalytic oxidation of NOx in ambient
condition.

Nguyen Nhat Huy, Nguyen Thi Thuy, Nguyen Van Chien, Dang Van Thanh

Synthesis, characterization and photocatalytic activities of rare-earth (Er, Eu, Sm)-doped
TiO, nanoparticles for the oxidative degradation of phenol.

Nguyen Phuong Nha, Ho Thi Huyen, Tran Minh Duc, Dao Thi Bich Diep,
Le Thi Hong Hai, Nguyen Minh Thuy

A DFT investigation on Si,Mn," clusters (n = 1-6): Geometries and electronic properties.
Nguyen Thi Mai, Ngo Tuan Cuong

Geometries and energetic properties of silver - doped silicon cluster Si,Ag (n=1-10): a DFT
calculation.

Ngo Thi Hoa, Le Thi Quynh Dung, Ngo Tuan Cuong
Preparation of TiO, nanofibers by electrospinning method.

Nguyen Tan Lam, Pham Minh Hoang, Vo Thi Huong, Le Duy Thanh, Nguyen Thi Dieu Cam,
Nguyen Van Nghia, Nguyen Phi Hung, Nguyen Van Noi

Synthesis and characterization of nano-sized Ti—V oxide for visible-light photo catalytic
activation of organic pollutants methylene blue in water.

Nguyen Xuan Thom, Ngo Thi Quynh Nhu, Nguyen Duc Quy, Bui Trung
Effect of RuCl; on structural and magnetic properties of cobalt nanocrystals.
Nguyen Xuan Truong, Vuong Thi Kim Oanh, Pham Hong Nam, Nguyen Van Vuong
Chemically synthesized FeCo nanoparticles to prepare MnBi/FeCo composite magnets.
Nguyen Xuan Truong, Vuong Thi Kim Oanh, Nguyen Van Vuong

Study on surface modification of nanosilica aerogel for oil adsorption on surface oil polluted
water.

Hoang Thi Phuong, Nguyen Khanh Dieu Hong, Dinh Thi Ngo
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