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NGHIEN CUU TONG HQP CACBON HOAT TiNH CO KiCH THUGC MAO
QUAN TRUNG BiNH
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TOM TAT

Vit liéu cacbon ¢6 kich thuéc mao quan trung binh dugc tong hop bang cach
cacbon hoa dudng trén nén chat tao cau triic 13 oxit silic ¢6 kich thudc mao quan trung
binh. Cac mau téng hop duge xac dinh bang cac phuong phap XRD, BET , SEM va thir
kha nang hap phy thudc nhudm.

GIOI THIEU

Cacbon hoat tinh la mot loai vat liéu mao quan v6 co dd dugc sur dung tur lau
trong doi sdng va trong cong nghiép nhu mot chat hap phu, chit phén tach, che tao dién
cuc.... Hién nay c6 nhiéu phwong phap dé tong hop cacbon hoat tinh véi cu triic mao
quan, kich thudc mao quan khac nhau tir vi mao quan dén mao quan Ién. Trong do
cacbon hoat tinh c6 kich thuéc mao quan trung binh (MQTB) dugc su quan tdm 16n vi
tiém nang tng dung trong nhiéu linh vyc, dic biét 1a kha ning hap phy, phan tach cac
phan tir ¢6 kich thudce 16n nhu thude nhudm.

Pé tong hop cacbon MQTB, chung toi tam tién chat cacbon (dudng saccaro) 1én
Si0; ¢6 kich thuéc MQTB. Tién hanh cacbon héa hén hop nay & 600 — 800°C sau d6 hoa
tan SiO, béng NaOH hay HF. Vit liéu cacbon thu dugc s€ 1a mét phién ban cta oxit SiO,
ban dau va 1a vat liéu c6 cdu tric MQTB. Vit liéu cacbon di dugc su dung dé hép phu
mot vai loai phan tu thudc nhudm.

THUC NGHIEM

1. Tong hop oxit SiO; kich thwéc mao quan trung binh

Dé tong hop SiO, MQTB cin c6 chit hoat dong bé miat khong ion BRIJ-56, tién
chit silic thuy tinh 1ong (27%Si0,, 11%NaOH) va H,SO4 98%.

Hon hop chit hoat dong bé mit va nude duoc khué'ly & 40°C cho dén khi tao
thanh dung dich trong sudt. Thém thily tinh long va khudy hén hop tir 2-4 gio. Sau do
cho thém H,SO4 98% vao hdn hop tren va khudy déu khoang 10 gio. Pem hon hop di gia
hoa trong bé diéu nhiét & nhiét do 80°C trong khoang 24 gid. Loc rura san pham dén moi
truong trung tinh, sau d6 sdy va nung & 550°C dé loai hét chit hoat dong bé mat s& thu
duoc Si0, MQTB.

Ti 1& cac chét trong thi nghiém nhu sau 1 SiO»: 0,15BRIJ : 3H,SO, : 140H,0 (ti
1€ mol)

2. Tong hop cacbon ¢6 kich thwé'c mao quéan trung binh

Khi téng hop cacbon MQTB ching toi sir dung SiO; la chat tao céu tric, duong
sucrose C12H»01; 12 tién chat cacbon va H,SO4 1M 1a chét xtc tac cho qué trinh tam
duong.

Ti 1€ cac chit nhu sau 2,0 g C12H2,04; : 1,0 g SiO; : 0,22 g H,SO4

Qua trinh tAm duong dugc thyc hién hai lan. Lan dau tim khoang 60% duong
C12H3,01, v6i lugng axit twong ung theo ti 1é trén vao 1,0 g SiO,. Hon hop dugc khuéy
déu, siy kho ¢ 100°C. Sau d6 nang nhiét do tir tir 1én dén 160°C luu khoang 10 gio.

Lam ngudi mau, nghién min va tién hanh tm 1an 2.
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Lan hai tim thém 40% luong dudng va axit twong tng con lai trén 1,0 g SiO,.
Qua trinh say l3p lai nhu trén.

Sau d6 dem mau di cacbon hoa & 800°C trong méi truong khi N, vdi tée d6 nang
nhiét 5°C/phut, luu mau khoang 5 gio.

Dé ngudi mau trong moi truong khi Ny, sau d6 14y mau ra hoa tan SiO, bang cach
dung dung dich HF 20% & nhi¢t d§ phong.

Loc, rira san pham cho hét méi trudng axit, roi sdy kho & 100°C .

3.Xac dinh cac dac trung cta vat liéu mao quan trung binh

- Xac dinh bang phuong phap nhiu xa XRD . Phuong phap nhidu xa XRD goc
hep ding dé nhan dién vat liéu c6 cdu trac MQTB béng pic ¢ vung gia tri 20 thp (0-
10°C)

- X4c dinh dién tich bé mit riéng BET

- Chyp anh kinh hién vi dién tir quét SEM

- Xac dinh duong kinh trung binh cua kich thudc mao quan

4.Ung dung dé hap phu thubc nl}u(f)m ) )

Dung 0,02 g vat liéu cacbon vira tong hop cho hap phu thudc nhudém hoat tinh axit
blue 56 (C14H802N2(SO3N3)2) véi néng df) lg/lit
KET QUA

Ph6 XRD ciia miu vt li¢u

Hinh 3.1. Ph6é XRD cua cac mau vat liéu a. SiO, b. Cacbon MQTB

Bang 3.1. Két qua do dién tich bé mit BET cua SiO, va cia cacbon MQTB

STT M?lu SpeT (mz/ g)
1 SiO, 891,24
Cacbon MQTB 1160

Tir két qua nhiu xa XRD cho thdy mdu SiO, va mau cacbon MQTB tong hop
dugc déu c6 pic dic trung ndm trong ving goc nhidu xa yéu 20<10°. Didu nay cho thiy
SiO, va cacbon téng hop dugc déu 1a cac loai vat liéu ¢6 cau tric MQTB

Céc vat liéu SiO; va cacbon tong hop déu c6 dién tich bé mat rat 1on.
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Puong dang nhiét hap phu va giai N, ciia miu cacbon cho thiy c6 “hién tuong
tre” dieu nay la hoan toan phu hgp véi vt liu c6 kich thude mao quan trung binh.
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Hinh 3.2. Budng déng nhiét hép phu cuia vat liéu cacbon MQTB

o

a. SEM cua Sin b.SEM cua cacbon
Hinh 3.3. Anh SEM cua SiO, va cacbon MQTB

Két qua hap phu thudc nhudém ciia mau cacbon MQTB:

Khi ding cacbon MQTB hap phu thuéc nhuém blue 56, trong thoi gian 30 phit
cacbon MQTB c6 thé hép phu 96,95% thudc nhudém. So véi cac loai cacbon hoat tinh san
xuit bang phuong phap truyén thdng chi hip phu duge khoang 20% thudc nhudém. Diéu
nay cho thay kich thuéc mao quan cua vat liéu cacbon tong hop 16n hon so véi mao quan
ctia cacbon hoat tinh thudng do d6 c6 kha ning hip phu chon loc phan tir thuéc nhudém
v6i kich thudce kha 16n.

KET LUAN

Téng hop duge SiO; ¢6 kich thude mao quan trung binh

Téng hop duge cacbon c6 kich thudc mao quan 1a ban sao am béan ciia SiO,

Cacbon MQTB véi dién tich bé mit 16n, kich thuéc mao quan trung binh c6 kha
ning hp phu cac phéan tir ¢6 kich thudc 16n nhu thude nhudém cé thé tng dung trong xir
Iy moi truong.
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SYNTHESIS OF MESOPOROUS CARBON
La Vu Thuy Linh
Ton Duc Thang University

ABSTRACT

Synthesis of mesoporous carbon by carbonization of sugar used mesoporous silica
as templates. The synthesize samples were characterized by XRD, BET, SEM and
adsorbent ability of dyes.
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