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ABSTRACT

Silica nanoparticles have been successfully prepared from rice husk ash by
using precipitation method. At first, the rice husk ash (RHA) was obtained by
annealing at temperatures 500 - 700°C for 4 hours, then nanosilica particles
were extracted by using 3N sodium hydroxide solution followed by precipitating
with HCI solution to pH = 6. The obtained product was characterized by X-ray
diffraction (XRD), Energy-dispersive X-ray spectrometry (EDS), Fourrier
Transformation Infrared (FTIR) to determine the crystal lattice structure, phase
and elemental composition. The morphology and grain size of the sample were
investigated by field emission scanning electron microscopy (FESEM)
and transmission electron microscopy (TEM). The results showed that the
prepared SiO: nanoparicles were amorphous phase with the average size about
15 nm.

TOM TAT

Nhitng hat nano SiO: dwgc tong hop thanh cong tir vé trau bang phwong phdp
két tita. Liic ddu, vo trau dwoc nung o nhiét d tir 500 - 700°C trong thoi gian 4
h, thu dugc tro vé trau. Sau @6 bét nano Silica dwoc tach chiét tir tro trau bdng
cdach sw dung dung dich NaOH co néng do 3N va tiép tuc thém dung dich HCI o
dé pH = 6 cho dén khi dung dich két tiia trdng. San pham bot nano trén dwoc
dem do nhiéu xa tia X (XRD), tan sdc nang lwong (EDS), quang phé hong ngoaz
bién déi Fourier dé xdc dinh cdu triic mang, thanh phan pha, nguyén 16 va mau
duoc dem chup anh hién vi dién tr quét (FESEM), anh hién vi dién tr truyen
qua (TEM)xdc dinh kich thude hat, hinh théi hoc. Két qud, nhitng hat nano SiO>
ché tao dwoc cé pha voé dinh hinh va kich thucéc hat trung binh khoang 15 nm.

1 GIOI THIEU

cui trau, go, thiét bi loc nudc va lam dién cuc cho

Hién nay, vat liéu phé phdm cua nong nghiép
¢6 nhing tiém ning, pham vi ng dung rong rai
trong thye tién nhu xo dira, rom ra, ba mia st dung
lam chat dbt, phan bon, vat liéu xu ly nude thai,
san xuét dién va vo trau duoc Gmg dung ché tao
lam ciii trau, trdu vién dung cho cac 10 hoi cong
nghiép thay cho than d4 hodc 10 gas c6 cong suat
16n tai cac khu cong nghiép. Trong nudc, nhidu nha
san xuat va nha nghién ctru sir dung vo trau dé lam
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pin Lithium-ion. Ngoai ra, vo trdu con c6 kha ning
g dung nhiéu vao trong cac linh vuc xay dung va
cong nghiép nhu ché tao ra gach, bé tong siéu nhe
(tro vo trdu thay thé khoang 20% xi miang thi s&
mang lai hiéu qua rat cao cho bé tong), vat liéu bao
on (cach nhiét va chong chay). Vat liéu nay khi dot
chéy tao ra khi sinh khéi co thé san xuét ra dién,
nhiét dé siy nong san. Dic biét, silicat trong tro vo
trau c6 thé dung dé ché tao bé tong, gach bé tong
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siéu nhe khong nung dé sir dung trong linh vuc xay
dung. Gach bé tong siéu nhe khong nung, sau khi
ché tao c6 cac tinh ning wu viét nhu nhe, cach
nhiét, cach am t6t, tinh chiu nhiét, kha ning chiu
chan dong tot, d& ché tao, than thién voi moi
truong. Do do, vat li€u SiO; kich thudc micro va
nano trong tro vo triu duoc tong hop va tmg dung
lam vat liéu xay dung la ddi tugng nghién ciu
dugc quan tdm mot so it tic gia trong nude (Le
Van Hai ef al, 2012; Nguyen Van Tuan et al.,
2011) va rat nhiéu ¢ ngoai nudc (Thuadaij Nittaya
et al., 2008), (Ghosh Rajesh et al, 2013), (Rafiee
Ezzat et al., 2013) va (Kalapathy U. et al., 2000).
Trong bai bao nay, chung t6i trinh bay phuong
phap két tia don gian dé téng hop nhitng hat nano
SiO, tir tro vo triu sir dung lam vat liéu xay dung.

2 THUC NGHIEM
2.1 Téng hop cac hat nano SiO2

Vo triu duoc rira sach, phoi kho, dem nung &
nhigt do tr 500°C (mau 1), 600°C (mau 2) va
700°C (mau 3) trong thoi gian 4 h thu duoc tro trau
c6 mau trang xam. Tro trau dé ngudi dem nghlen
min bang cbi thuy tinh va can 10 g cho vao coc
thuy tinh 500 mL, tiép tuc cho vao cbc 100 mL
NaOH ndng d6 3N. Tién hanh dun hdn hop trén
bang may khudy tir gia nhiét trong thoi gian 1 h ¢
nhiét d6 ~200°C. Trong qué trinh dun, khudy, cho
thém nudc khir ion vao dé giit nguyén thé tich hdn
hop ban dau. Sau khi dun xong, thém tir tir 100 mL
nude khir ion vao cbe va tiép tuc khqu o nhiét do
phong trong thoi gian khoang 20 phit dé lam ngudi
hén hop. Tién hanh loc dung dich 3 1in bang gidy
loc, thu dugc dung dich c6 mau vang nhat. Toan bd
dung dich sau khi loc cho vao coc 500 mL roi
khudy tir, dong thoi cho dung dich HCI 2,5N tir tir
vao cdc dén cho dén khi dung dich trong cde c6 do
pH ~ 6 va két tua trang thi nging khudy. Dung dich
két tua tring thu dugc quay li tim véi tée do 5500
vong/phut, trong khoang thoi gian 5 — 15 phit, dé
tach chiét mau ra khoi dung dich, sau d6 rira mau
thu duoc bang nudc khir ion nhiéu 1an va ethanol 2
lan. Bot u6t thu duoc sau d6 duge siy kho o trong
mdi truong chan khong (102 + 103 Torr) khodng
20 h, san pham nhan dwoc cubi cung 1a bot kho
mau tring, mau bot kho thu dwoc 1a nhimg hat
nano SiO;.

2.2 Cac phwong phap khao sat thue nghiém

CAu truc pha va thanh phan pha cia san phim
ché tao duoc khao sat béng may nhidu xa tia X,
Bruker D8 Advance (Cu Ka A = 0,154046 nm),
hoat dong & 40 kV/40 mA. Tbc do quét 0,02° s,
tai Trung tdm Khoa hoc Vat li¢u, Truong Pai hoc
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Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi.
Hinh thai hoc va kich thudc hat ctia mau bot dugc
x4c dinh bang anh hién vi dién tir quét phat xa
truong (FESEM-JEOL-7600F, 15 kV-Japan), tai
Phong thi nghi€ém Lanopel, vién AIST, Dai hoc
Bach Khoa Ha Noi va anh hién vi dién tir truyén
qua (TEM-JEM1010, M=x50 - x600.000, 5=3A°,
U=40-100 kV), tai Phong vi cu tric cia Vién Vé
sinh Dich t& Trung wong, Ha Noi. Ph hong ngoai
Fourier (Nicole 6700- FTIR) dugc do tai Khoa
Khoa hoc Tu nhién, Truong Pai hoc Cén Tho.

3 KET QUA VA THAO LUAN
3.1 Tinh chét cAu tric

Két qua nhiéu xa tia X ctia mau bot nano SiO,
nhan dugc sau qua trinh tong hop tir vo triu dugc
nung ¢ nhiét d 500°C (duong 1), 600°C (dudng 2)
va 700°C (duong 3) dugc trinh bay trén Hinh 1.
Duya vao Hinh 1, chung t6i thiy gian db nhifu xa
tia X dugc dic trung boi mot dinh nhiu xa c6 do
rong ban phd 16n nam ¢ gitra 22° va 23° (20),
chung td nhitng hat c6 kich thudc nho va cuong do
yéu cho thdy ring miu gan nhu vo dinh hinh. Do
rong ban phd cua nhimg dinh nhidu xa (dudng 1)
(dudng 2) va (dudng 3) c6 gia tri gan nhu nhau,
khong thay d6i nhiéu 1dm, cho thdy rang nhimng hat
nano SiO> nhan dugc cta 3 miu co kich thude gﬁn
gidng nhau.
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Hinh 1: Gian do l}hiéu xa tia X cda nano SiO:
tong hop tir vé trau nung tir 500-700°C, trong
thoi gian 4h

Duya vao gian d6 nhidu xa tia X va cong thirc
Debye-Sherrer D = 0,94/f cos®, véi A 1a bude song
nhiéu xa tia X, # 1a do ban rong cuc dai cua vach
nhidu xa cao nhat, 0 1 géc nhidu xa. Chung t6i tinh
dugc kich thudce cia nano SiO, cua mau 1,2 va 3
dugc biéu dién ¢ Bang 1. Tir két qua nay (Bang 1)
cho thay kich thudc nano SiO, cua nhiing mau nay
thay d0i khong nhiéu. Piéu nay ching to kich
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thuéc nano SiO, khong phu thudc vao nhiét do
nung vo trau.

Bang 1: Kich thuéc trung binh cia hat nano
SiO: dwgc tong hop bang phwong phap

két tia
Miu 1 2 3
t (d0) 500 °C 600 °C 700 °C
B (radian) 0,05669  0,05233 0,05233
20 (d5) 22 22 23
D (nm) ~2,5 ~2,7 ~2,7

Mau 3 dugc do phd tan sic ning lugng (EDS),
két qua duoc bléu dién trén Hinh 2. Tu day cho
thay céc nguyén t6 thanh phan xut hién trong mau
gom cdc nguyén t6 nhu Silic (Si), 6xy (O) 1a cac
thanh phan chinh cia cac hat nano SiO,. Thanh
phan nguyén t6 6xy chiém ti 1& phan trim trong
lugng (57%) 16n hon Silic (43%) trong mau. Cac
nguyén t6 c6 trong phd EDS ding nhu cac thanh
phan da dwa vao trong qua trinh tong hop.

;
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Hinh 2: Gian d phd tan sic ning lwong ciia cic
hat nano SiO:

Anh hién vi dién tir quét ciia mau bot nano SiO,
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duoc tach chiét tir vo trdu duoc nung & nhiét do
500°C trong thoi gian 4 h (mau 1) biéu dién & hinh
3. Kich thudc trung binh cia cac hat nano SiO; nay
khoang 10 nm, 16n hon kich thudc duge tinh bang
cong thic Debye—Sherrer 1a ~3 nm. Két qua do
duoc khong phu hgp véi kich thude hat dugc tinh
toan dya trén gian d6 nhiu xa tia X nhu da trinh
bay 0 trén, 1a do kich thudc tinh trén anh FESEM
1a kich thuéc hat, con kich thudc dua trén gian do
nhiéu xa tia X la leh thuoc tinh thé.

Hinh 3: Anh FESEM ciia nhlrng hat nano SiO:
duwgc nung ¢ 500°C, trong thoi gian 4 h

Hinh 4a la 4nh FESEM cuia mau bt nano SiO;
dugc ché tao bang phuong phap két tia tir vo trau
duoc nung & nhiét do 600 °C (mau 2) va & nhiét do
700 °C (mau 3) trong thdi gian 4 h. Hinh thai hoc
ctia nhimng hat nano SiO; ciia hai miu trén déu co
dang hat, kich thudc trung binh gan nhu nhau,
khoang 10 - 15 nm, 16n hon mot chut so voi kich
thudc hat cia mau 1 va dudng nhu cac hat két dam

lai nhau cho nén thdy nhitng dam hat c6 dang x4p.

100nm AIST

X 200,000 5.0KV SEI

Hinh 4: Anh FESEM ciia nhu’ng hat nano S102 duge nung & 600°C (a) va 700°C, trong thoi gian 4 h
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Anh hién vi dién tir truyén qua cia mau bot
nano SiO nung & nhiét d§ 500°C, trong thoi gian 4
h, dugc mé ta & Hinh 5. Két qua, ching toi thay
kich thudc hat trung binh khoang 10 nm, khong
ddng déu nhau, tuong tmg voi két qua kich thude
hat ctia mau do anh FESEM ¢ trén Hinh 3, hinh
nhu cac hat két tu lai v6i nhau hinh thanh nén
nhitng dam hat.

$i02 - 500C - 48.004
167000x @ 51 mm

100 nm

Print Magq:

Hinh 5: Anh TEM ciia nhitng hat nano SiO:
dwgc nung & nhiét dg 500°C, trong thoi gian 4 h

Print Mag: 100 nm

5i02 - 700C - 4h.004
167000x @ 51 mm

Print Mag: 100 nm

Hinh 6: Anh TEM ciia nhitng hat nano SiO:
dwoc nung ¢ 600 °C (a) va 700 °C (b), trong thoi
gian4 h
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Hinh 6 13 anh TEM cia miu bot nano SiO»
dugc nung & nhiét d 600 °C (a) va 700 °C (b)
trong thoi gian 4 h, kich thudc hat ctia hai mau trén
gan gidng nhau, khoang 10-20 nm tuwong tng voi
kich thudc hat ciia nhitng mau trén ¢ Hinh 4.
Nhitng hat nano silica nay c6 xu huéng két tu lai
v6i nhau tao thanh mot dam hat c6 dang Xép.

3.2 Pho hong ngoai Fourier (FTIR)

Ph6 hdng ngoai ciia hat nano SiO; duoc tach
chiét tir vo trau duoc nung & 500, 600 °C va tro cua
v6 trau duge nung 600 °C trong thoi gian 4 h duge
trinh bay ¢ Hinh 7. Két qua, phd FTIR cho thdy
nhitng hat nano silica (Hinh 7a,b) va tro ctia vo trau
(Hinh 7¢) déu c¢6 dinh phd tai s6 song 801 va 1100
cmr! 1a do mode d6i ximg va bat dbi ximg cua lién
két Si-O-Si.
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Hinh 7: Phé FTIR ciia nhirng hat nano SiO2
dwoc nung ¢ 500, 600°C va tro trau nung 600°C,
trong4 h
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Dinh phd ¢6 tim tai 469 cm™ 13 do mode uén
ctia Si-O-Si, va dinh phd c6 s séng tai 3456 cn’!
la do sy hién dién dao dong kéo dan nhém O-H cia
nhom silanol dé duy tri sy hap thy nuée. Ving phd
¢6 sb song 1640 cmr! 1a do dao dong udn ciia phan
tor nuéc (O-H) bao quanh ma tran silica (Le Van
Hai et al., 2013; Rafiee Ezzat et al., 2012). Pinh c6
sO song tai 2365 cm’! dao dong ctia P-H ciia axit
photphoric ¢6 trong miu, khong c6 dinh nao tim
thdy & gitta s6 song 2,500 va 3000 cm!, ching t6
1a khong c6 hop chit g hitu co trong bot silica
(Rafiee Ezzat et al., 2012). Mot lan nita, cho théy
nhitng hat nano silica tong hop dwoc c6 trang thai
vO dinh hinh.

4 KET LUAN

. Chung toi da chér tao duoc céc' hat nano SiO;
bang phuong phap ket tua tir vo trau duoe nung ¢
nhiét do 500 — 700 °C. Céc ket qua phan tich gian
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dd nhilu xa tia X, FTIR cho thiy cac hat nano SiO,
déu co cau trac pha v6 dinh hinh. Nhitng hat nano
Si0; ¢6 hinh thai dang hat va kich thudc trung binh
~ 15 nm. Nhitng hat nano trén két tu lai thanh
nhitng dam hat c6 kich thudc 16n hon va c6 dang
x6p, do no tinh chat xp va dién tich bé mat riéng
16n cho nén c6 kha nang g dung trong linh vuc
vat liéu xay dung, diac biét 1a gach bé tong nhe
khong nung.

LOI CAM TA

Nghién ctru trén dugc tai tro boi quy nghién
CL:IU. khoa h9c co ban cap Truong Pai hoc Can Tho,
dé tai ma s6 T2013-20.
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