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NGHIEN CUU ANH HUONG CUA MOQT SO YEU TO PEN QUA TRINH
PIEU CHE SiO2 TU VO TRAU
Lé Tw Hdi, Nguyén Vin Binh*
TOM TAT
Anh hwéng ctia mot sé yéu td dén qua trinh diéu ché SiO: tir tro trdu, thu dwoc sau khi
dét vé trdu & 800°C, da dwoc nghién ctvu nhw anh hwéng cla ndng dd NaOH, ti Ié ran/léng,
nhiét do va thoi gian phan ¢ng. Diéu kién t6i wu dé diéu ché silic dioxit tir tro trdu 1a ndng do
NaOH 5,0 M; ti I& ran/ldng: 1 gam tro trdu/20 ml dung dich NaOH 5,0 M; nhiét d6 100°C; thoi
gian phan (rng 4 gio. CAu truc té vi, dang tinh thé, dién tich bé mat cta SiO2 dwgc khao sat
bang phwong phap phé hdng ngoai, anh hién vi dién t& quét, phd nhiéu xa tia X va do hap phu
BET. Két qua do phd hdng ngoai cho thdy xuét hién lién két ctia nhém silanol tw do (Si-O-H) va
nhém siloxan (Si-O-Si). Phé nhiéu xa tia X va hp phu BET cho thy SiO- diéu ché tir vé trdu co
cAu truc vé dinh hinh va dién tich bé méat 108,96 m2/g.
T khéa: vo trau, tro tréu, silic ddioxxit, h4p phu, mdi trwong.

1. Pit van dé

Vit liéu hdp phu mao quan trung binh da dwoc phat hién vao nhiing nim dau
thap nién 60 cua thé ky 20 va dén nay nhiéu loai vat liéu mao quan trung binh da duoc
ché tao va ng dung trong cac nganh khoa hoc nhu: méi truong, néng nghiép, cong
nghiép,... [1, 2]. Trong cac loai vat liéu mao quan trung binh thi silica (SiO2) va cac
dang bién tinh ciia né da dwoc nghién ctu va ting dung trong hap phu xuc tac, xir Iy moi
truong.

Vit liéu hap phu silica cé thé duoc diéu ché tir tro trau, mot phé pham cua nganh
ndng nghiép trdng laa. U. Kalapathy, A. Proctor, J. Shultz da nghién ctru diéu ché SiO>
tinh khiét tir tro trdu bang phuwong phap xur ly kiém va két tua axit [3]. Supitcha
Rungrdonimitchai va cac cong sy di nghién ciru anh huéng cua ning lugng vi séng dén
qua trinh diéu ché SiO; tir tro trdu [4]. Seyed Mahmoud Mehdinia va cong su [5] da
tach silica tir vo trau dé ung dung lam vat liéu hap phu khi H.S. Jong Sung Kim,
Soonwoo Chah and Jongheop Yi [6] d& nghién cau bién tinh silica lam vat liéu hap phu
mot s6 ion kim loai nang nhu Cu®*, Pb?*,... trong nudc.

Viét Nam 1a mot nuée nong nghiép véi nganh nghé truyén thong 1a chuyén canh
cdy lta nudc. Hiang nim luong vo triu trong cdng nghiép xay xat lua thai vao méi
truong rat 1on, nén can co phuong an xir li ching mot cach hop 1y va hiéu qua dé tranh
gy 6 nhiém mai truong; ddng thoi ddy ciing 1a ngudn nguyén liéu tu nhién dbi dao dé
ché tao ra mét loai vat liéu hap phu c6 gia tri.

Trong cdng trinh nay, chang tdi trinh bay két qua nghién ciu anh huéng cua mot
s6 yéu to dén qua trinh diéu ché SiO2 tir vo trau va khao sat mot sé dic tinh héa ly cua
no.
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2. Phwong phap nghién ciru

Nguyén liéu vo trdu liy ¢ huyén Huong Tra — tinh Thira Thién Hué va duoc ria
sach.

Quy trinh diéu ché SiO tir v6 trau nhu sau: Vo trau lay tir nha may xay xat duoc
rira sach céc tap chat va phoi kho. Dt chay hoan toan vé trau thu duoc tro triu va nung
tro trau ¢ 800°C dén khdi luong khong ddi. Tro trdu duoc cho vao cdc thuy tinh rdi
thém dung dich NaOH d¢ tién hanh phan @mg. Sau khi phan @mg xong, loc 1iy dung
dich roi thém HCI 3M vao cho dén mdi truong axit thi thu duoc gel. Rira sach gel bang
nudc cat nhidu 1an dén méi truong trung tinh dé loai bo cac chit ban. Gel duoc siy ¢
100°C trong 24 gid, rdi nung ¢ 550°C trong 2 gid sé& thu duoc silic dioxit.

Thanh phan cac nguyén td trong vo trau, tro trau sau khi nung & 800°C va silic
dioxit diéu ché tir vé trau duoc xac dinh do tinh khiét bang phuwong phap phéan tich EDX
- PYC 406/11 va cac dic tinh hoa 1y nhu phd IR, SEM, XRD, BET tai Vién Khoa hoc
Vit ligu — Vién Khoa hoc va Cong ngh¢ Vi¢t Nam.

3. Két qua thao luin
3.1. Thanh phan cdc nguyén té trong vé trdu va tro triu

Két qua xac dinh thanh phan cac nguyén t6 ciia vo trau va tro trau dugc trinh bay
O bang 1.

Bang 1. Thanh phdan mot so nguyén to cua vo trau va tro trau

Nguyén td Phén tram vé khdi luong (%)
Vo triu Tro trau

C 34,82 1,60
0 51,51 48,69
3,34 0,00

Na 0,06 0,17
Mg 0,13 0,31
Si 9,20 45,30
S 0,09 0,05
Cl 0,22 0,19
K 0,26 2,32
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Ca 0,12 0,67
Mn 0,11 0,38
Al 0,14 0,32

Bang 1 cho thdy, trong vo trdu ham luong cia cac nguyén td cacbon, oxi,
hidro va silic twong ddi 1én; ham luong cua cac nguyén td khac khong dang ké.

Ham luong nguyén td silic trong vo trau twong d6i cao chiém 9,20%
(twong ung véi 19,71% Si0O2), nén thuén lgi cho qué trinh diéu ché SiO; tr vé
trau. Trong tro trau ham lugng SiO2 97,07%.

3.2. Cdc yéu to anh hwéng dén qud trinh diéu ché silic dioxit tir vé triu

3.2.1. Anh hudng ciia nong do NaOH dén qud trinh diéu ché silic dioxit tir vo trau

Anh huéng cua
nong d6 NaOH dén qua
trinh diéu ché SiO, tir
vo trau dugce tién hanh
nhu quy trinh & trén.

\

o B N W ~ O

Tién hanh phan

Khéi lwong silic dioxit
(gam)

ung voi 5,0 gam tro

Aq & 1000 2 25 3,35 4 45 5 55 6
trau & 100°C, thoi gian Nang d6 NaOH (molll)

nung 3,5 gio va 100 ml
dung dich NaOH co6
nong thay doi: 2,0M;
2,5M; 3,0M; 3,5M;
4,0M; 4,5M; 5,0M;
55M; 6,0M. Két qua
anh huéng cua nong do
NaOH dugc trinh bay &
hinh 1.

Hinh 1. Anh huong cia nong dé NaOH dén qud trinh diéu ché
SiO; tir V6 trau

Hinh 1 cho thdy, khi ting néng d6 NaOH (tir 2,0M dén 5,0M) thi khdi
luong SiO2 thu duge ting 1én nhanh, nhung khi ndng d6 NaOH tir 5,0M tr& 1én thi khi
luong SiO; thu duoc hau nhu khong d6i. Nguyén nhan 1a do SiOz tan trong dung dich
NaOH tao Na;SiO3 va phan tmg xay ra manh khi ting ndng do chat tham gia phan tng
NaOH. Tuy nhién, khi ndng d6 NaOH 16n hon 0,5 M thi luong SiO> thu duogc ting
khong dang ké. Do do, dung dich NaOH c6 néng do tdi wu 5,0 M duoc chon dé diéu
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ché silic dioxit.

3.2.2. Anh huong cua ti 1é rin — Iéng dén qud trinh diéu ché silic dioxit tir vo trau

Anh huéng cua ti 18
ran — long dén qué trinh
diéu ché SiO; tur vo triu
dugc thuc hién trong diéu
kién nhiét d6 phan ung
100°C, thai gian nung 3,5
gio va thé tich dung dich
NaOH 5,0 M thay doi:
40ml, 60ml, 80ml, 100ml,
120ml, 140ml.

(63}
]

0 T T 1

40 60 80 100 120 140
Thé tich dung dich NaOH (ml)

Khéi lwong silic dioxit (gam)
N

Két qua thu duoc
trinh bay ¢ hinh 2. Hinh 2. Anh hieong ti |1é rin — long dén qud trinh diéu ché
SiO tir Vo trdu

Két qua thu duoc cho thiy, khi ting thé tich dung dich NaOH (tir 40ml dén
100ml) thi khéi lwong SiO2 thu dugc ting 1én nhanh, nhung khi thé tich NaOH tir
100ml tré 1én thi khéi lwong SiO; thu dwoc hau nhu khong doi. Nhu vay, ti 16 rin/long
t6i wu 12 5,0 gam tro trdu/100 ml dung dich NaOH 5,0 M.

3.2.3. Anh huong ciia thoi gian nung dén qud trinh diéu ché silic dioxit tir vo trdu

Anh huéng cta thoi gian nung c
dl.I‘QC thay' ‘(1‘01 tur 1.,‘0 gio, 1',‘5 gio, 2.,‘0 5 ) P
gio, 2,5 gio, 3,0 gio, 3,5 gio, 4,0 gio, o /'
. . - . i o
4,5 gio, 5,0 gio trong di€u kién nhiét do T / )
phan tng 100°C, ti 1 ran/long 14 5 g tro £3 v
trdu/100ml NaOH 5,0M. 2
<Q
Két qua thu dugc trinh bay ¢ hinh 3. ¥ 0 ——
. 1152 253354455
Hinh 3 cho thay, khi tang thoi gian Th&i gian nung (h)

nung (tir 1,0 gio dén 4,0 gio) thi
khéi lugng SiO2 thu dugc ting 1&n  Hinh 3. Anh hudng ciia thoi gian nung dén
nhanh nhung khi thoi gian nung tir 4,0 qud trinh diéu ché silic dioxit tir vo trau
gio trg di thi khdi lwong SiO; thu dugc

hau nhu khéng dbi. Vi vy, thoi gian

nung t6i wu dé diéu ché SiO; tir tro
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trau 13 4,0 gio.

3.2.4. Anh hurong cia nhiét dd nung dén qud trinh diéu ché silic dioxit tir vo trau

Anh huéng ciia nhiét d6 nung dén
higu suét diéu ché SiO tir tro tru dugc
khao sat trong diéu ti 1¢ rin/long 13 5 g
tro trdu/100ml NaOH 5,0M, thoi gian 4
gio.

Két qua thu duoc trinh bay ¢ hinh
4.

Hinh 4 cho thdy, khi ting nhiét do
nung (tir 80°C dén 100°C) thi khéi
lugng SiO; thu dugc ting Ién nhanh
nhung khi nhiét ¢6 nung tir 100°C trg 1én
thi khéi luong SiO thu dugc hau nhu
khong d6i. Vi vy, nhiét d6 nung t6i vu
dé diéu ché SiO2 tir tro trau 1a 100°C.

Khéi lwong silic dioxit
o r(gam)w » o

// .
<

80 85 90 95 100 105 110
Nhiét d6 nung (do6 C)

Hinh 4. Anh hieong ciia nhiét dé nung dén

qua trinh diéu chée silic dioxit tie vo trau

3.3. Két qud xdc dinh d¢ tinh khiét va mét sé dic tinh héa Iy ciia silic dioxit

3.3.1. B¢ tinh khiét cua silic dioxit

Két qua xac dinh do tinh khiét cia SiO, dugc trinh bay ¢ bang 2.

Bang 2. Két qua xdc dinh do tinh khiét ciia SiO2

Nguyén to Phan trim veé khoi luong (%)
C 0,06
) 53,25
Si 46,59
Na 0,04
Cl 0,06

Nhu vay, trong mau SiO2 diéu ché duoc, ham lugng ctia cac nguyén t0 silic va oxi

12
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kha cao va dat 99,84%.

3.3.2. Két qua xdc dinh mét sé déc tinh héa ly cua silic dioxit
a) Pho hong ngoai (IR)

Ph6 hong ngoai ciia mau silic dioxit duge do trén quang phd ké hong ngoai GX —
PerkinElmer — USA. Két qua do phd duoc trinh bay & hinh 6.
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Hinh 6. Phé hong ngoai (IR) ciia silic dioxit

Pho IR cho thiy xuat hién cac pic dic trung & 3444 cm™, 1104 cm™, 803 cm™ va
478 cm™. Trong d6 pic & 3444 cm™ dic trung cho dao dong kéo cang nhom O-H gin
trong nhom silanol tyr do (Si-O-H). Pic & 1104 cm™ dic trung cho dao dong hoéa tri ciia
nhom siloxan (Si-O-Si). Pic & 803 cm™ dic trung cho dao dong cua ca nhém SiOH. Pic
& 478 cm™ dic trung cho dao dong bién dang goc trong nhom siloxan (Si-O-Si).
b) Anh SEM

Anh SEM cua SiO; duoc trinh bay & hinh 7.

IMS-NKL x80.0k SE(M)
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Hinh 7. Anh SEM ciia silic dioxit

Anh SEM cho thdy SiO2 diéu ché tir vo trdu ¢ cdu trac xdp cao va co thé dung
1am chat hip phu tot.
¢) Phé nhiéu xa tia X (XRD)

Két qua do XRD cua SiO; duoc trinh bay & hinh 8.

. m
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Hinh 8. Phé XRD cia silic dioxit
Pho XRD cho thay chi c6 mot pic xuat hién & goc 20 bang 22° nhung cuong
do rat thap (<100cps), nén c6 thé khang dinh rang silic dioxit diéu ché tir vo trau ton tai
& dang vO dinh hinh.
d) Két qua do BET
Két qua do BET cua SiO2 dugc trinh bay & hinh 9.

~+— Hung-Binh- $102 - Adsorpon
-6~ Hung-Binh- S102 - Desorption
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BET Surface Area Report
Hinh 9. Gian do BET cua silic dioxit

Silic dioxit c6 dién tich bé mat riéng BET 1a 108,96 m?/g, duong kinh mao quan
trung binh 311,21 A°. Dién tich bé mat riéng va duong kinh trung binh cua silic dioxit 1a
kha 16n nén thuan loi cho qua trinh hap phu.

4. Két luan
- Ham luong nguyén té silic trong vo trau twong déi cao 9,20% (tuong

tng v6i 19,71% Si032), nén thuan loi cho qua trinh diéu ché SiO; tir vo trau.

14
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Trong tro trdu ham luong SiO2 97,07%.

- Piéu kién t6i vu dé diéu ché silic dioxit tir tro triu: nong do NaOH 5,0 M; ti 1¢
ran/long: 1 gam tro trdu/20 ml dung dich NaOH 5,0 M; thoi gian nung 4 gio; nhiét d6
nung 100°C.

- SiO2 diéu ché tir vo triu c6 do tinh khiét 99,84%, céu tric vo dinh hinh, d6 xdp
cao, dién tich bé mat riéng BET 108,96 m?/g, duong kinh mao quan trung binh 311,21
AL,
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A STUDY ON THE INFLUENCE OF SOME FACTORS ON THE
PRODUCTION OF SI102 FROM RICE HUSK

Le Tu Hai, Nguyen Van Binh
The University of Danang - University of Science and Education

ABSTRACT

The influence of some factors such as NaOH concentration, ratio of rice husk
ash (RHA)/NaOH solution, temperature, time of reaction on the production of silica SiO2 from
rice husk ash, obtained after the heat treatment of rice husk at 800°C, has been studied. The
optimum conditions for preparation of silica from rice husk ash were NaOH 5.0 M; 1 g of
RHA/100 ml NaOH 5.0 M; temperature 100°C; time of reaction 4 hours. The morphology, crytal
structure, surface area of SiO2 were investigated by IR, SEM, XRD and BET. The infrared
spectra data supported the presence of hydrogen bonded silanol group and the siloxane groups
in silica. X-ray diffractograms and diffraction pattern showed that the obtained silica was
amorphous. The specific surface area was found to be 108.96 m2/g.

Keywords: Rice husk, rice husk ash, silica, absorption, environment.
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