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Nghién ctru tong hop Nano sit bang phuong phip hod hoc
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Tém tit. In this article, iron nanoparticles were synthesized by reduction of FeCl;.6H,0
0,045M using NaBH, 0,25M. Characteristics of obtained iron particales were studied by
Transmission Electron Microscopy (TEM), X-ray diffraction method (XRD) and BET
specific surface area, and maximum benzen adsorption. The TEM results of synthesized
iron nanoparticales show that iron particles are spherical in shape and connected in chains,
the particale size is about 3 - 50nm. The X-ray results show that synthesized nanoparticles
is iron at 44.72°. The specific surface area of the iron nanoparticles is approximately
26m*/g and maximum benzen adsorption is 0.206mmol/g.

1. Mé diu

Trong linh vyc khoa hoc cdng nghé nano,
sat kim loai kich thuéc nano duoc quan tam
nghién ctru rat nhiéu, vi né c6 g dung rat da
dang trong san xuat va doi séng. Nano sét duoc
ding nhiéu cong nghé thong tin va truyén thong
lam vt liéu ché tao linh kién dién tfr va cam
bién. Ngay cang c6 nhiéu thong tin vé ung dung
céc sensor trén co sO nano sét trong y hoc. Gan
day nano sit va nano sit phu kim loai dugc ing
dung rong rai va rat hiéu qua dé xur Iy nudc va
cdc chat thai doc hai [1]. Wei-Xian Zhang la
mét trong nhitng nha khoa hoc di dau trong linh
vuc nghién cliu téng hop nano sit va ung dung
dé xir Iy cdc hop chét clo hiu co nhu: TCE,
PCBs, CCl,...[2]. Ong ciing d4 thanh cong trong
viéc xtr Iy cdc dan xuét clo cia etylen béng
nano sit [3] va xir ly céc hop chat clo hitu co
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béng nano sét phu kim loai [4]. Nano st duoc
cac nha khoa hoc goi la “than duoc van nang”
trong xu ly moi trudng. Vi vay, trong nhiing
nam gin day huéng nghién ciru ché tao nano sat
va 1’rng dung trong xir 1y chat thai doc hai dwoc
nhiéu truong phal khoa hoc quan tdm dac biét
[5,6]. Nano sét dugc tong hop bang nhiéu cich
khéc nhau: phuong phap Kkét tua [1]; phuong
phdp co hoc [7]; phuong phdp phan huy nhiét
[8]; phuong phdp ngung tu bay h01 [9 10]...
Tinh chit dac trung cua nano sat vé cau tric,
kich thudc hat, dién tich bé mat, dung lugng
hdp phu... dugc nghién ciru bang cdc phuong
phép Vatly va Hoa ly h1en dai [1,4]. Trong bai
bdo nay, da nghién ctu tong hop nano st bang
phuong phép hod hoc. Céc tinh chét ddc trung cua
nano sit duoc xdc dinh bang cac phuong phap
nhiéu xa tia X (XRD), phuong phép kinh hién vi
dién tr truyén qua (TEM). Dién tich bé mat riéng
va d6 hdp phu cua nano sit tong hop duge xdc
dinh bang phuong phdp Brunauer, Emmett,
Teillor (BET).
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2. Thye nghiém

2.1. Hod chat va thiét bi

Céc hod chit s du’ng trong qud trinh téng
hop thudc loai tinh khiét hoa hoc.

- Dung dich FeCl;.6H,0 0.045M

- Dung dich NaBH, 0.25M

- Nudc cit deion

- Mdy khudy tir

2.2. Phwong phdp nghién ciu

Nano sit dugc téng hop trén co s& phuong
phdp khtr dung dich FeCl;.6H,O trong mdi
trudng nude bang NaBH, .

- Céc tinh chét dic trung ciia nano sit kim
loai dugc xdc dinh bang phuong phap nhidu xa
tia X (XRD) trén may D8 Advance cua hing
Bruker (Puc) tai phong thi nghiém hod Vat
liéu, Khoa Hoa hoc, Pai hoc Khoa hoc Tu
nhién, PHQGHN véi budc song tia X tdi tu
birc xa K, cia anode Cu 1a A, = 1,54056 A°.

- Phuong phédp kinh hién vi dién tir truyén
qua (TEM) duogc chyp trén may EM 1010 cda
hing Jeol véi hiéu dién thé 100kV, tai phong thi
nghiém ciia Vién Vé sinh dich t& Trung uong.

- Dién tich bé mat riéng va do hip phu
benzen cuc dai ciia nano sit dugc xdc dinh trén
can hép phu Macbel (Trung Qudc) tai phong thi
nghiém Trung tdm Cong nghé Moi trudng cua
B6 Tu 1énh hod hoc.

3. Két qua va thio luin
3.1. Nghién citu quy trinh t(fng hop nano sdt
kim loai

Nano sit kim loai dugc tong hop theo
phuong phép khir Fe’* bang NaBH, trong moi

truong nudc, phuong trinh phan Gng xady ra
theo so dd sau:

4Fe™ + 3BH, + 9H,0 = 4Fe’ + 3 H,BO5
+12H " +6 H,

Sau khi nghién ciru khao sit ty my cdc diéu
kién vé néng d0 dung dich, ti 1€ cac chét tham
gia phan g, téc d6 khudy va nho giot, da chon
duoc céc théng sb tbi wu: ndng do dung dich
NaBH, 1la 0,25M, dung dich FeCl; 1a 0,045M,
ti 1€ cac tdc nhan theo thé tich 1a 1:1. Nho ¢6
NaBH, du, cdc tinh thé nano sit dugc tao thanh
nhanh, dong déu va tranh duoc sy oxy hod sat
trong qud trinh téng hop.

Quy trinh tong hop duoc tién hanh nhu sau:
Thém tur tr dung dich NaBH, 0,25M (téc do
nho giot 50 giot/lphit) vao dung dich
FeCls.6H,0 0,04 M véi ti 1& thé tich 1:1. Phan
ung dugc khuéy lién tuc. Tinh thé nano sét tao
thanh dugc ria (gan) béng nude cat deion 3 - 5
lan, loc nhanh qua gidy loc dinh lugng va sdy
trong t siy chan khong & nhiét d6 40°C trong 5
gio. San phdm duoc cho vao lo kin, giit & nhiét
d6 thap, tranh 4nh sdng va khong khi lot vao tot
nhét 12 gitr trong méi truong khi tro.

3.2. Phé nhiéu xa tia X cua nano sdt

Dua trén phd nhiéu xa tia X (hinh 1), ¢6 thé
nhén thiy, pic dic trung cta nano st xuat hién
trong khoang 20 va 44,72° véi cuong d6 16n.
Trong khoang 26 tir 20 - 70° khong xuit hién
cdc pic phu khac.

Dua vao phuong trinh Debye-Scherrer
d = k\/Bcos®, trong d6: d 1a kich thudc tinh thé
=1,54056 nm; budc séng tia X cia Cu
B = 0,0149 radian ban d6 rong cua vach phé;
vi trf xuét hién pic nano sit 0 = 22,364, ta tinh
duogc kich thudc tuong ddi cua hat 1a 9,95 nm.
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Hinh 1. Phd nhiéu xa tia X cta hat nano st.

3.3. Nghién ciu ddc trung cia nao sdt bang
kinh hién vi dién tu truyén qua (TEM)

Kich thudc hat va sy phan bd hat nano sat
duoc dic trung bang hinh anh TEM. Két qua
nghién clru anh tem cho théiy, kich thude hat
trong khoang 3 - 50 nm (hinh 2), cdc tinh thé
nano sit c6 hinh ciu va ndi v6i nhau thanh
chudi. Kiéu lién két thanh chudi nay 1a do su
tuong tdc gilta cic hat kim loai ¢6 tur tinh véi
nhau. Két qua nay cling phu hgp véi cic cong
trinh da duoc cong b [1,2].

173606 80.0KV XS0k 168na

Hinh 2. Anh TEM cia hat nano sat téng hop dugc.

3.4. Nghién cuu dién tich bé mat va do hd'p phu
benzen cuc dai

Dién tich bé mat va do h?ip phu benzen cia
nano sét dugc xéc dinh theo phuong phép BET
trén nguyén tic do cdc gid tri hip phu va giai
hip phu hoi benzen tai cic ché do 4p suat P/Ps
khic nhau tir 0 - 0,99 (P- dp sult hoi tai thoi
diém can bang hip phu. Ps-dp suét hoi bao hoa
cuia chét bi h?ip phu). Dya vao duong déng nhiét
h?ip phu benzen (hinh 3) va phuong trinh BET
da xdc dinh dwoc dién tich bé mat riéng la
26,43 mz/g va do h?ip phu benzen cuc dai cua
nano sit tong hop dugc 12 0,206 mmol/g.
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Hinh 3. Puong ding nhiét hap phu benzen
clia nano sat.
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4. Két luan

-ba téng hop dugc nano sit ¢6 kich thudc
nhd hon 150 nm trén co s& phuong phap khir
dung dich FeCl; biang NaBH,.

- Pa xédc dinh dugc cdc tinh chat dic trung
clia nano sat bang phuong phdp nhidu xa tia X
(XRD); phuong phdp kinh hién vi dién tir
truyén qua (TEM).

- Dién tich bé mit riéng cta nano sét tong
hop duoc 1a 26,43 m%/g va d hip phu benzen
cuc dai 1a 0,206 mmol/g.

Céc nghién ctu vé tng dung nano st 1am
vat liéu xur ly céc chét doc hai trong nudc s€
duoc trinh bay trong céc thong bio tiép theo.

Loi cam on. Cong trinh thyc hién véi sy hd tro
kinh phi tir d€ tai nghién ctru khoa hoc co ban
cua B9 Khoa hoc va Cong nghé.

Tai liéu tham khao

[1] Wei-Xian Zhang, Nanoscale iron particles for
Environmental Remediation: An overview,
Journal of nanoparticle Research 5 (2003) 323.

[2] Chuan Bao Wang, Wei-Xian Zhang, Synthesing
nanoscale iron particles for rapid and complete
dechlorination of TCE and PCBs, Env. Science
and Technology 31, No.7( 1997).

[3] Hsing-Lung Lien, Wei-Xian- Zhang, Nanoscale
iron particles for complete reduction of

(4]

(3]

(6]

(7]

(8]

(9]

[10]

chlorinated ethenes, Colloids and Surfaces A,
Physicochemical —and  Engineering aspect
191(2001) 97.

Wei-Xian Zhang, Chuan-Bao Wang, Hsing-
Lung Lien, Treatment of Chlorinated organic
contaminants ~ with  nanoscale  bimetallic
particales, Catalysis Today 40 (1998) 387.

F. Li, C. Vipulanandan, Microemulsion
Approach to Nanoiron Production and
degradation of Trichloroethylene, Center for
Innovative grouting Materials and Technology
(Cigmat), Department  of  civil  and
Environmental — Engineering,  University  of
Houston, Proceedings cigmat-2003 Conference
& Exhibition.

M. Sherman Ponder, G. John Darab, E. Thomas
Mallouk, Remediation of Cr(VI) and Pb(II)
Aqueous Solutuons Using Supported nanoscale
Zero-valent Iron, Eviron. Sci. Technol. 34 (2000)
2564.

R.  Kalyanaraman, Sang Yoo, M.S.
Krupashankara, T.S. Sudarshan, R.J. Dowling,
Synthesis and  consolidation  of  Iron
Nanopowders, Nonostructured Materials 10,
No.8 (1998) 1379.

E. Bermejo, T. Becue, C. Lacour, M. Quarton,
Synthesis of nanoscaled Iron particles from
freeze-dried precursors, Powder Technology 94
(1997) 29.

C.J. Choi, O. Tolochko, B.K. Kim, Preparation
of iron nanoparticles by chemical vapor
condensation, Materials Letter 56 (2002) 289.
Z.L. Cui, LF. Dong, Z.K. Zhang, Oxidation
behavior of nano-Fe prepares by hydrogen arc
plasma method, Nanostructure Meterial 5
(1995) 829.

Synthesis of iron nanoparticles by chemical method

Nguyen Thi Nhung, Nguyen Thi Kim Thuong

Institute of Geological Sciences, Vietnamese Academy of Science and Technology, 84 Chua Lang,
DongDa, Hanoi, Vietnam

In this article, iron nanoparticles were synthesized by reduction of FeCl;.6H,O 0,045M using
NaBH, 0,25M. Characteristics of obtained iron particales were studied by Transmission Electron
Microscopy (TEM), X-ray diffraction method (XRD) and BET specific surface area, and maximum
benzen adsorption. The TEM results of synthesized iron nanoparticales show that iron particles are
spherical in shape and connected in chains, the particale size is about 3 - 50nm. The X-ray results
show that synthesized nanoparticles is iron at 44.72°. The specific surface area of the iron
nanoparticles is approximately 26m’/g and maximum benzen adsorption is 0.206mmol/g.



