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"
Muc tieu
m Diéu ché hat silica SiO,.xH,0

m CAu tric vo dinh hinh
m Kich thwéc hat 3 — 14 um.



" A
Cac phwong phap diéu ché hat
silica thong thuwong
m Diéu ghé silica cau truc I1&p lam vat liéu
ban dan :
- SiH4 + 202 - Si02 + ZHZO (400-450°C)
- SI(OEt), = SIO, + 2H,0 + 4C,H, (oo
- Si(OEt), + O, - SiO, + H,0 + CO,,

(plasma CVD — 400°C)

. SiCl, + 2 H, + 0, — SiO, + 4 HCI

(silica fume)



- Dleu ché silica vé dinh hinh (silicagel)
bang cach acid hoa dung dich Na,SiO,

- Na,SiO,; + 2H,0" - Si(OH), + 2Na™ +

Loc, rira gel Si(OH),.xH, O, say khé dé thu
dwoc SiO,.xH, O

Si(OH),.xH,0 > SiO,.xH,0 + H,0 @



"
Phan (rng v&i cac tac nhan acid
khac nhau

= Na,SiO, + H,SO, 2 H,SiO, + Na,SO,

s Na,SiO, + 2CH,COOH = H,SiO, + 2NaOOCH,

m Na,Si0O; + (NH,),SO,»> H,Si0; +2NH,;+ Na,S0O,



a H,SO, : k, = 1,2.10°

- Tbéc dd phan tng nhanh, thdi gian tao sol
va két hach ngan.

- Hat gel tao thanh cé kich thwée 1én (diéu
khién theo ndng do), thdi gian gia hoda gel
ngan.



" S
a CH,COOH : k = 1,74.10°

- Phan tng két tda, gel hoa xay ra cham

. SO tdm két hach it, hat gel c6 kich thwéce
nhod, phan tan

- Thoi gian gia hoa dai, loc rira cé phan kho
Khan.



- S
m (NH,),SO, : Kyua = 5,68.10°10

- pH clia dung dich phan (ng thay doi rat
cham, chu yéu xay ra qua trinh thuy phan
anion silicate.

- Hat gel tao thanh ¢ kich thwéc rat nhé,
gel hoa va gia hoa rat cham.

- Loc riva khé khén, can kich thich phan
trng bang yéu t6 khac (nhiét 4o, dung mai,
xuc tac...)



H,SO, c6 wu thé nhat véi vai tro 1a tac
nhan két tha, xuc tac qua trinh gel
hoa, gia hda gel, bado ddm yéu cau vé
Kich thwdc hat theo muc dich thwong
mai.



- E—
Diéu kién tién hanh phan &rng

m Nong do tac chat : st dung dung dich
Na,SIO; néng dé cao, H,SO, nong do
thap dén trung binh.

— Tao sO tdm két hach vira phai, thic day
qua trinh polymer hoa voi kich thwoc hat
mong muon, dé diéu chinh pH dung dich

(9 —11).



: E—
Diéu kién tién hanh phan &rng

m Nhiét dé phan (ng : phu thuc vao nong
do tac chat st dung

= V&inong do tac chat nhw trén co thé tien
hanh phan rng & nhiét d6 phong, hoac toi
wu honla & 50 — 70°C.



: E—
Diéu kién tién hanh phan &rng

m Phoi trén tac chat : phu thudc vao nong do
tac chat str dung.

= Thém H,SO, vao dung dich silicat, cling
c6 thé thém dong thdi hai dung dich vao
v&i nhau, tuy nhién kho kiém soat kich
thwoe hat, thot gian gia hoa lau hon.



" J
Phan tich sdn pham Silica

m Phwong phap phan tich hdéa hoc: xac g"inh
dwoc ham Iwc_)’ng,SiOz, lwong nwoc két
tinh trong san pham.



"
Phan tich sdn pham Silica

m Phrong phap nhiéu xa tia X : thdng tin vé
cau truc vo dinh hinh.



" J
Phan tich sdn pham Silica

m Phuwong phap phép tich nhiet : cejc hiéu
trng nhiét do chuyén pha, bién doi dang
tha hinh, tai két tinh ctia mau.



Phan tich sdn pham Silica

m Phwong phap quan séat kinh hién vi quang
hoc : xac dinh kich thwdc hat san pham.
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"
Phu luc

m Mot thwe nghiém diéu ché hat cau Silica
ttr Na,SiO,, tac nhan acid hoa la NH," voi
diéu kién toi wu dwoc dan ra dwoi day

Sheng Yong, Zou Jun, Li Bing, Tu Mingjing, Preparation of Spherical Microfine
Silicon Powder, Journal of Wuhan University of Technology-Mater,
2008.



m Diéu kién : pH = 8.5, nhiét do6 70°C, néng
dd Na,SiO, 0.6 M, toc dd khuay trén 600-
1300 vong/phut, ly tdm tach san pham &
toc dd 6000 vong/phut.



Két qua thu dwoc nhw sau :
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Fig.2 Relationship of temperature and time for powder deposition
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Fig.5 SEM image of spherical 510,



