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NGHIEN CUU TONG HQP NANO SiO; TU CAT TINH BINH THUAN
BANG PHUONG PHAP KET TUA

Research of synthesizing SiO: Nano from sand in Binh Thuan province by

precipitation method

Nguyén Chi Théng', Nguyén Poan Quang Dy', Nguyén Huynh Bach Son Long', Pd Pang Thuan"*
!Khoa K§ Thudt Hod Hoc va Méi Truong, Pai Hoc Lac Hong, sé 10 Hupnh Vin Nghé, Bién Hod, Pong Nai.

TOM Ti&];: pé tai nghién ciru dé ra phuong phap téng hop nano SiO; tir cat bang phuong phap lgét tua. Két qua nghién
curu cho thay voi nong o Cvi NaOH = 6 mol/L, nhiét do nung 550°C cho khoi lugng cho SiO; 1a tot nhat =‘71mg Si0y/1g
cat, voi kich thudce hat 25-35nm, va c6 cau tric ty do. Pé tai d@ mo ra mot hudng tng dung méi cho nguon nguyén licu

cat kha ddi dao & tinh Binh Thuan.

TU KHOA: Nano SiO», Cat, Phuong phap két tiia, Cau tric SiO..

ABSTRACT: The research topic proposes the method of synthesizing SiO; nano from sand by precipitation method. The
research results show that with the concentration of Cy NaOH = 6 mol / L, the calcination temperature of 550°C for the
best weight for SiO; = 71mg SiO/1g sand, with particle size of 25-35nm, and free structure. The project has opened a
new application direction for the abundant sand material source in Binh Thuan province.
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1. GIOI THIEU

Nano silica 1a cac hat SiO, c6 kich thudc phan tir trong
khoang 100nm. Vat li¢u nano silica c6 wu diém cao do: co
ty trong thép, tinh bén nhiét, bén co hoc, va tro hoa. Kich
thudc hat c6 vai tro quan trong trong viéc trng dung vat li¢u
nano silica. Silica c6 do x6p, dién tich bé mat 16n vi vay
silica rét d& hip phu. Silica khong hoa tan trong nuge va
bat ky dung moi, khong doc, khong mui va c6 mau tréng
sita. Silica réat tro vé mit hoa hoc, n6 khong tac dung véi
Oxi, Clo, Brom va axit ngay ca khi dun nong [8]. Hién nay,
viée sir dung nano SiO trong doi séng rat phd bién nhu:
trong cac linh vuc y khoa, dién tir, k¥ thuat cong trinh, cong
ngh¢ vt lidu.

Nano silica duoc tong hop bang nhidu phwong phép:

+ Phuong phap solgel (Thiy phan mét alkoxysilan
véi xuc tac bazo hodc axit).

Si(OR)4 + 2H,0 — SiO24 + 4ROH

+Phuong phap thiy nhiét (Bang cach st dung

nguyén t6 silic tic dung véi oxi & nhiét do 600°C [10]).
Sil + 0,1 — SiO

+ Phuong phap phun khéi (thiy phan silic halogel &

nhié¢t 3o cao voi oxy va hydro).
2H,1 + 021 + SiCly — SiO2{ + 4HCI

+ Phuong phap két tia (Cho thuy tinh l6ng phan

ung voi mot axit vo co).
Na,Si0; + 2H* — 2Na* + SiO24 + H,0

Trén thé gi6i da c6 nhiéu nghién ctru tong hop vat ligu
nano SiO; ndi bat. Nam 2015, Munasir cing cong su di
nghién ctru dé tai: “Téng hop hat nano SiO; tao ra cac dang
tinh thé thach anh va cristobalite tir cat silic”. Trong
nghién ctru nay, viéc chlet va tong hop hat nano SiO» tur cat
da dugc cac tic gia tién hanh bang hai phuong phap 1a
phuong phap khé va quy trinh thuy nhiét. Su khac biét co
ban gilta hai phuong phap la trong budc trich xuit. Hai
phuong phép dugc so sanh vé hiéu qua, kinh té va wu viét
hon thu duoc hat nano SiO;. Cac hat nano SiO; duoc dac

trung vé do tinh khiét pha, d6 tinh thé, chtic ning Si - O
lién két ciing nhu kich thuéc hat va hinh thai [3].

Trong nudc, dé tai nghién ciru ciia Lé Nghiém Anh Tuin
clng cong sy vao nam 2017 da tdng hop nano silica tir tro
trau. Nano silica thu dwgc bang cach nung vo tro tru &
700°C trong 2 git. Mau nhidu xa tia X (XRD) chi cho thay
mot dinh & 2~22° x4c nhan cdu trac vo dinh hinh cta nano
silica [6].

Do nhu cau tim cac nguyén vat liéu tong hop nano silica
¢ gia thanh thap va phd bién, cat 1a mot trong nhiing
nguyén lidu phut hop trong viéc nghién ctru vé nano silica.
Cat cung cap ham lugng SiO, t&i 95-97% [7]. Trong
nghién ctru nay da tong hop nano silica tir cat (Phan Thiét,
Binh Thuan, Viét Nam) bang phuong phép két tiia. Sau khi
téng hop, cac vat liéu SiO, da dugce tién hanh kiém tra béng
cac phuong phap phan tich hién dai nhu FT-IR, XRD,
SEM, TEM [9] dé danh gia cic dic tinh céu tric cua vat
ligu SiO», x4c dinh kich thude, céu tric, d¢ tinh khiét cua
hat SiO; va so sanh két qua v6i cac nghién ciru khac vé tinh
kha quan cua vat ligu.

2. NQUYEN LIEU VA PHUONG PHAP NGHIEN
cUU
2.1. Nguyén liéu
Bang 1. Bang nguyén liéu
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2.2. Phwong phap nghién ctru

Téng hop hat nano SiO; tur cat béng phuong phép két
tua.

Su dung cac phuong phap phan tich hién dai: SEM,
TEM, XRD, FT-IR dé¢ xac dinh kich thudc, cau truc, trang
thai hat nano SiOs.

2.3. N¢i dung nghién ciru

Céat duogc rtra sach va phoi kho, sau d6 nung & nhiét 4o
500°C, 550°C, 600°C, 650°C, 700°C trong thoi gian 240
phit, dé ngudi va nghién bang cdi sir. Can 10g cat cho vao
becher, cho tiép 100ml dung dich NaOH khao sét theo cac
ndéng d6 2M, 3M, 4M, 5M, 6M, 8M, 10M. Tién hanh dun
hdn hop trén bang may khudy tir gia nhiét trong thoi gian
120 phut ¢ nhiét d6 90°C [3]. Trong qua trinh dun cho thém
nudc cat vao dé giit nguyén thé tich hdn hgp ban dau. Sau
khi dun xong tiép tuc khudy & nhiét d6 phong cho dén khi
hén hop ngudi. Tién hanh loc va trung hoa dung dich thu
dugc bang dung dich HCI 1M [3], cho tir tirt HCl 1M vao
dung dich thuy tinh 1ong (Na,SiO3) dén khi xuét hién két
tia va pH ~ 7 thi dimg lai. Loc két tua rira bang nudc cat
nhiéu lan dé loai NaCl. Sau d6 sdy kho két tia & nhiét do
80°C trong 24 gio [3]. San pham sau khi sdy thu duoc 1a
Si0O, dang bot mau tring.

3. KET QUA VA BAN LUAN

3.1. Két qua khao sat nhiét do nung anh hwéng dén kich
thwére, cau truc cia hat SiO2

Hinh 2. Nano SiO:

Hinh 1. Cat

2Thets {Cougled TwaThelaiThata) WLe1 54060

Hinh 3. Gidn dé nhiéu xa XRD SiO:

Hinh 1 va hinh 2 14 két trude va sau khi tong hop. Trudce
khi téng hop, cat co kich thudc hat 16n hon céc hat SiO2.
Tir mau thu duoc tién hanh kiém tra bang cac phwong phap
phén tich nhu: XRD, SEM, FT-IR.

Gian dd nhidu xa XRD cho thdy cic mau dem do 1a mau
Si0; va mau duoc téng hop tir cat, phd gan nhu trong dong
v6i phd ctia Munasir cting cong su (2015) [3]. O nhiét do
khac nhau cic miu ciing c6 gian d6 nhidu xa gan giéng
nhau. T két qua do dugc cho thay, du ¢ nhiét do nao nhiéu
xa cua SiO, ciing twong ddng. Mau ciing cho thay d6 tinh
khiét ctia vat liéu 1a twong ddi cao.
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Hinh 4. Anh FT-IR ciia cdc méu SiO:

Theo hinh 4 thay, O-Si-O hap thy ¢ van 1050-1150 cn
!, trong phé IR trén O-Si-O hép thu manh & van 1057,27
cm’, tai diém 1594,73 cm' 1a dao dong udn ctia nhém OH,
cac dao dong tir 660-800 cm! ¢6 thé 1a dao dong cua cac
nhom Silanol Si-OH, tir 450-550 cm! 1a dao dong cta Si-
O [1-6]. Tir cac phd IR nay cho thiy, cac mau c6 do tinh
khiét cao, it 13n tap chit. Cac phé IR cho thiy SiO; tao ra
hép thu rit manh & cac van 1050-1150 cm’. Trong cac phd
trong hinh 2 cho thay, két qua nhiét d6 nung & cac nhiét do
khac nhau cho cac dudng phd khac nhau. Cac phd ciing cho
thdy d6 tinh khiét ciing khac nhau. Mdi phd khi sdy xong
déu c6 1an mot s tap chat khac nhau nhu c6 -OH, -SiOH,
-Si0. Trong cac phd trén thi & nhiét d6 550°C phd c6 dudng
cong & van hap thy O-Si-O 13 16n nhat. tir 46 cho thay viéc
hinh thanh SiO, & nhiét d6 550°C twong ddi cao hon cac
nhiét d6 khac.

IMS-NKL 5.0kV 5.0mm x

a. Anh SEM SiO: dat kich thuée Nano
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b. Anh SEM SiO: ¢ 500°C

¢. Anh SEM SiO: 6 550°C




Nghién ciru tong hop nano SiO: tir cdt tinh Binh Thudn bdang phuong phdp két tia
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d. Anh SEM SiO: 6 600°C

e. Anh SEM SiO: 6 650°C

f. Anh SEM SiOz 6 700°C

Hinh 5. Anh SEM SiO: & cdc nhiét d¢

Hinh 5a cho théy kich thudc hat < 50nm dat dwoc kich
thudc nano, cac hat tao thanh tuong ddi dong déu tir 25-
35nm va da hinh thai, cic hat sip xép, két dinh voi nhau
tao thanh mang luéi. O cac hinh 5b, 5¢, 5d, 5e, 5f hat SiO»
¢6 chu trac, lién két, sép xép khéc nhau. O nhiét d6 550°C
(hinh 5¢) va 600°C (hinh 5d) céc hat sép xép twong ddi co
trat ty hon cac nhiét d6 khac, hat ciing c6 kich thudc déng
déu hon. Qua d6 khing dinh tong hop nano SiO, bing
phuong phap két tua tir cat dat duoc kich thudce nano.

Qua cac phd FT-IR, phd SEM, phd XRD vit lidu SiO,
dugc tong hop bang phuwong phap két tua hat dat duoc c6
van hép thu manh & 1050-1150 cm’!, cé kich thuéc nano
<50nm (25-35nm), c¢6 cu trac tu do, cac hat két dinh véi
nhau tao thanh cac mang va c6 18 trong. Cac mau tong hop
dugc c6 tinh khiét twong ddi cao, it 1an tap chét. Trong cac
phé thi ¢ nhiét d6 550°C cho thy kich thudc hat c6 kich
thudc nho tir 25-35nm, cac hat tuong ddi déu hon, c6 chu
trac t do. So véi cac két qua cua Lé Van Hai cing cac
cong su (2013), két qua ciia Munasir cing cac cong su
(2015), két qua cua Lé Nghiém Anh Tuén cing véi cong
su (2017) két qua ctia chiing t6i tvong ddi dong nhét.

3.2. Két qua khio sat nong do Cv NaOH anh huéng
dén khoi lwgng SiO:
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Hinh 6. Biéu dé biéu giién su thay d6i khoi hrong SiO: theo

nong do Cu NaOH.

Qua thue nghiém, hinh 6 cho thiy ndng do Cy NaOH ¢6
anh huong dén qua trinh hinh thanh san pham. Khi nong
d6 Cy NaOH ting 1én thi khéi lugng tao thanh hat SiO,
ciing tang 1én. Qua trinh hinh thanh va tao san pham dén
nong do 6M 1a nong do thich hop cho cac thi nghiém, vi &
nong do cao hon khdi lugng sin pham khong thay ddi
nhiéu, tiét kiém chi phi cho qua trinh thi nghiém. Thuc
nghiém vé6i ndng d6 Cy NaOH = 6 mol/L cho ta dugc khéi
lugng 14 71,00 mg SiO»/ 1g cat. Do qua trinh phan trng gitra
cat va NaOH tao Na,SiOs khong hoan toan, qué trinh loc
va rira 1am mét di mot luong SiO, nén hiéu sudt khong cao.

4. KET LUAN

Qua bai nghién ctru nay, tong hop nano SiO; tir cat tinh
Binh Thuédn bang phuong phap két tia tuong doi thanh

cong. Viée tong hop nano SiO, cho thay & nhiét d6 550°C
dat duoc kich thudc nanomet tir 25-35nm, c6 cdu tric tu
do, lién két v6i nhau tao thanh timg mang. Vi ndng do Cu
NaOH = 6 mol/L thu duoc khdi luong 1a 71,00 mg SiO,/
1g cat. Cac két qua trén khang dinh rang viéc tong hop nano
SiO; tir cat 1a ¢o kha thi, hat ¢6 kich thudc nanomét.
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