Tap chi Khoa hoc DPHQGHN, Khoa hoc Ty nhién va Cong nghé 23 (2007) 253-256

Nghién ctru tdng hop Nano sit bang phuong phap hod hoc
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Tém tiét. In this article, iron nanoparticles were synthesized by reduction of FeCly.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 manoparticles is approximately
26m’/g and maximum benzen adsorption is 0.206mmol/g.

1. M& dau

Trong linh vyc khoa hoc cong nghé nano,
sit kim loai kich thuéc nano dugc quan tim
nghién ciru rat nhieu, vi nd c6 img dung rat da
dang trong san xuat va doi song. Nano sit dugc
dung nhiéu cong nghé thong tin va truyén thong
lam vit liéu ché tao linh kién dién tir va cam
bién. Ngay cang c6 nhiéu thong tin vé img dung
céc sensor trén co s& nano sit trong y hoc. Gan
diy nano sit va nano sit phi kim loai dugc img
dung rong rdi va rat hiéu qua dé xr 1y nude va
cac chét thai doc hai [1]. Wei-Xian Zhang la
mot trong nhitng nha khoa hgc di déu trong linh
virc nghién ciru téng hgp nano sit va {mg dung
dé xtr Iy cée hgp chét clo hitu co nhu: TCE,
PCBs, CCl,...[2]. Ong ciing d4 thanh cong trong
viéc xir Iy cic din xuét clo cua etylen bing
nano sit [3] va xit Iy cac hgp chat clo hiu co
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bing nano st phi kim loai [4]. Nano sit dugc
cac nha khoa hoc goi 1a “thdn dugc van ning”
trong xur ly méi truémg. Vi vdy, trong nhimg
nim gin diy hudng nghién ciru ché tao nano sit
vd (g dung trong x{r 1y chat thai dgc hai dugc
nhiéu trudmg phai khoa hoc quan tim dic biét
[5,6]. Nano st dugc tdng hop bing nhiéu cach
khic nhau: phuong phéap két taa [1]; phuong
phap co hoc [7]; phuong phap phdn huy nhigt
[8]; phuong phap ngung tu bay hoi [9,10]...
Tinh chat dic trung cua nano sit vé cdu truc,
kich thudc hat, dién tich bé mit, dung luong
hap phy... dugc nghién ciru bing cic phuong
phap Vit ly va Hoa ly hién dai [1,4]. Trong bai
béo ndy, d3 nghién ciru tdng hop nano st bing
phuong phap hoé hoc. Céc tinh chat dic tnmg cia
nano st dugc x4c dinh bing cic phuong phap
nhiéu xa tia X (XRD), phuong phap kinh hién vi
dién tir truyén qua (TEM). Dién tich bé mit riéng
v d§ hap phy ciia nano sit tdng hop duge xac
dinh bing phuong phip Brunauer, Emmett,
Teillor (BET).
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2. Thyc nghi¢m

2.1. Hod chdt va thiét bj

Céc hoa chit sir dung trong qué trinh tong
hegp thuge loai tinh khiét hoa hec.

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

- Dung dijch NaBH, 0.25M

- Nuée cit deion

- My khuay tir

2.2. Pheong phdp nghién curu

Nano sit dugc tdng hop trén co s& phuong
phip khir dung dijch FeCl;.6H,O trong méi
truémg nude bing NaBH; .

- Céc tinh chét djic trung cua nano sit kim
loai dugc x4c dinh bing phwong phap nhiéu xa
tia X (XRD) trén may D8 Advance ciia hing
Bruker (Dic) tai phong thi nghi¢m hoa Vit
lidu, Khoa Hoa hgc, Pai hoc Khoa hoc Ty
nhién, PHQGHN véi budc séng tia X td tir
birc xa K, cia anode Cu 1a &, = 1,54056 A°.

- Phuong phap kinh hién vi dién tir truyén
qua (TEM) dugc chyp trén may EM 1010 cia
hing Jeol v&i hiéu dién thé 100kV, tai phong thi
nghiém ctia Vién V¢ sinh djch té Trung wong.

- Dién tich bé mat riéng va do hap phy
benzea.cyc dai cua nano sit dugc xac dinh trén
cén hap phy Macbel (Trung Quoc) tai phong thi
nghiém Trung tim Cong ngh¢ MGi trudmg cua
B§ Tu lénh hoa hgc.

3. Két qua va thao luin
3.1. Nghién cuu quy trinh 16ng hop nano sdt
kim loqi

Nano sit kim loai _dugc téng hep theo
phuong phap khir Fe'* bing NaBH, trong méi

truomg nudc, phuong trinh phian img xay ra
theo so db sau:

4Fe** + 3BH, + 9H,0 = 4Fe’ + 3 H,BO;
+12H + 6 H,

Sau khi nghién ciru khao sat ty my cac diéu
kién v& ndng d6 dung dich, ti 1¢ cic chat tham
gia phan {mg, téc 49 khudy va nho giot, 44 chon
dugc cic thong sb toi wu: ndng 4o dung djch
NaBH, 1a 0,25M, dung dich FeCl; 1a 0,045M,
ti 1& cac tic nhan theo thé tich 12 1:1. Nho c6
NaBH, du, c4c tinh thé nano sit dugc tao thanh
nhanh, démg déu va tranh dugc sy oxy hoa sit
trong qua trinh tong hop.

Quy trinh tdng hgp dugc tién hanh nhu sau:
Thém tir tir dung dich NaBH, 0,25M (toc d
nho giot S0 giot/lphut) vao dung djch
FeCl;.6H,0 0,04 M véi ti 1¢ thé tich 1:1. Phan
ing dugc khuz‘ay lién tuc. Tinh thé nano sit tao
thanh dugc rira (gan) bing nudc cit deion 3 - S
lan, lgc nhanh qua gidy loc dinh lugng va sy
trong ti siy chin khdng & nhiét 46 40°C trong S
gio. San pham dugc cho vio lg kin, giir & nhiét
d¢ thap, trinh anh sang va khong khi lot vao tot
nhat 1A giit trong méi truong khi tro.

3.2. Phé nhiéu xa tia X cua nano sét

Dyra trén phd nhiéu xa tia X (hinh 1), c6 thé
nhén thay, pic dic tnmg cla nano sét xuét hién
trong khoang 20 va 44,72° véi cudng 86 lom.
Trong khoang 20 tir 20 - 70° khéng xuat hién
céc pic phy khéc.

Dya vdo phuong trinh Debye-Scherrer
d = k\MPcosh, trong d6: d 1a kich thudc tinh thé
=1,54056 nm; budc séng tia X cua Cu
B = 0,0149 radian ban 46 réng cla vach pho;
vj tri xuat hién pic nano sit 8 = 22,364, ta tinh
dugc kich thudc tuong doi cia hat 14 9,95 nm,
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Hinh 1. Phé nhiu xa tia X ciia hat nano sit.

3.3. Nghién cveu dic trumg cua nao sdt bang
kinh hién vi dién tir truyén qua (TEM)

Kich thuéc hat va sy phin b6 hat nano sit
dugc dic trung bing hinh anh TEM. Két qua
nghién ciru anh tem cho thiy, kich thuéc hat
trong khoing 3 - 50 nm (hinh 2), c4c tinh thé
nano sit cé hinh ciu v ndi v6i nhau thanh
chudi. Kiéu lién két thanh chudi nay 1a do sy
tuong tic gia cdc hat kim loai c6 tir tinh véi
nhau. Két qua nay cling phu hgp véi cdc cong
trinh da dugc cong b [1,2).

Nang Fe —
173606 83.01U X3k 1fEna

Hinh 2. Anh TEM ciia hat nano sit tng hop dugc.

3.4. Nghién ciru dién tich bé mdt va d¢ hdfp phu
benzen cyec dai

Dién tich b& mit va db hép phu benzen cia
nano sit dugc x4c dinh theo phuong phip BET
trén nguyén tic do cc gia trj hap phy va giai
hip phy hoi benzen tai cic ché d6 ap suit P/Ps
khic nhau tir 0 - 0,99 (P- 4p sudt hoi tai thai
diém cin bing hip phy. Ps-4p suit hoi bao hoa
ctia chat bj hap phy). Dya vao dudmg déng nhiét
hap phy benzen (hinh 3) va phuong trinh BET
di xic dinh dugc dién tich bé mit riéng la
26,43 m*/g va 40 hap phy benzen cyc dai cia
nano sit tong hop dugc 13 0,206 mmol/g.
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Hinh 3. Butng déng nhiét hip phy benzen
clia nano sit.
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4. Két ludn

- D2 tdng hop duge nano sit c6 kich thude
nhé hon 150 nm trén co s& phuong phap khir
dung djch FeCl, bing NaBH,.

- b3 xac dinh dugc cac tinh chat dic tnmg
cua nano sit bing phuong phap nhiéu xa tia X
(XRD); phuong phap kinh hién vi dién tir
truyén qua (TEM).

- Dién tich bé mat riéng cua nano sit t6ng
hop dugc 12 26,43 m¥/g va do hip phy benzen
cyce dai 1a 0,206 mmol/g.

Céc nghién ciru vé Umg dung nano sit lam
vit liéu xir ly cdc chat doc hai trong nuéc sé
durge trinh bay trong cic thdng bio tiép theo.

L&i ciam on. Cong trinh thyc hién véi sy hd trg
kinh phi tir dé tai nghién ciru khoa hoc co ban
cua B) Khoa hoc va Cong nghé.
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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 resuits
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.



