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Tom tat
Soi than hoat tinh phii magie aminoclay-titan dioxit (MgAC-TiO,/ACF) di duoc tac gia tong ~ Nhan 06.12.2020
hop va dwgc chirg minh c6 hoat tinh quang xtc tic phan hay déi véi xanh methylen ¢ nong ¢ Puoc duyét  18.12.2020
10 ppm [1]. MGAC-TiOACF trong bai bao dugc téng hop lai tr (3-Aminopropyl) Congbd  30.12.2020
triethoxysilane, etanol, magie clorua ngdm nudc, tetrabutyl titanate va vai than hoat tinh, sau d6
dugc danh gia hiéu suat quang xtc tac phan hiy d6i véi xanh malachite ¢ cac nong do khac
nhau. Hoat tinh quang xtc tac phan huy cia MgAC-TiO,/ACF (kich thudc 1 cm x 1 cm) ddi
v6i xanh malachite & cac ndng do 10 ppm, 12,5 ppm va 15 ppm duoc khao sat bang cach thu
mau sau mdi 20 phut ké tir lac hé MgAC-TiO,/ACF trong xanh malachite dat can bang hap phu
va duoc chiéu tia cuc tim 365 nm. Su giam ndng do cua xanh malachite thé hién bang sy thay — Ttr khoa
ddi cudng do dinh hip thu quang cuc dai tai budc song 618 nm. MgAC-TiO,/ACF dugc ching  aminoclay,
minh 14 c6 hoat tinh quang xiic tic phan hily xanh malachite dudi sy chiéu tia cuc tim 365 nm.  quang xUc tac,
Hiéu suat quang xiic tac bi anh huong nghich bai nong d6 cua xanh malachite. Hiéu suat quang  titan dioxit,
xuc tac phan hiy xanh malachite cia MgAC-TiO»/ACF (1 cm x 1 ¢m) & cac ndong d6 10 ppm,  xanh malachite
12,5 ppm va 15 ppm lan lugt 13 27,36 %, 5,34 % va 0,82 %.
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1 bat van dé qua trir}h quang xtc tac dién ra hi¢u qua 7[6-8]. ’ ’

. L o N TiO, két hop 1a mét lya chon phu hop dé giai quyét cac van
Titan d!OXIt (TiO) 1a mot oxit kim loai ban dan, dugc dﬁr{g dé nay. Trong sb cac chat nén, soi than hoat tinh (activated
nhu chat quang xtic tac thong dyng nho nhﬁ’ng dac tinh n()i carbon fiber, ACF) thuong duoc sir dung lam chat mang
troi nhu hoat tinh quang xtc tic va tinh ben quang cao, theé ¢ t4¢ cho cac muc dich khéc nhau vi day 1a loai Vat ligu
oxi hoa manh, va khong doc hai [2]. Vat liéu ndy c6 nhing  ¢arp6n wén min voi sy phan bé kich ¢ 15 vi x6p déng déu
"I”Q dung tiérp nang trong kh{r nhiem m(:)i truong dé,i Vo hon va thé tich 15 x6p 16n hon so véi than hoat tinh dang
nhiéu loai chat hiru co, vi khuan, virus, nam, tao, va t~é bao hat [9 11]. Mic dii ¢6 kha ning hap phu hiéu qua nhidu chét
ung. th trong’pharkhi va pha long [3,4], nhung’ van c6 bi hap phu nho vao dién tich bé mat riéng rat I6n, ban than
nhirng _han ché nhat dinh trong ung dung thuc té khi s ACF Vin khong thé phan hay céc chét nay [6].
dung TiO, dang bot hoac hat nano nhu: Cac silicat 16p chic hoéa bing aminopropyl (goi tit la
- Khé tach TiO, khoi r‘néi trudng phan ing: aminoclay) la mot trong nhiing loai vat ligu “clay-
- Khé tmg dung huyén phu TiO, trong cdc qua trinh lién mimicking” (tam dich: “bit chu6c dit sét” v6i nhimmg uu
tuc [5]; . . diém: kha ning hip phu cao, kha ning phan tan tét trong
- Nguy co géy 6 nhiem thir (_:ﬁp khi cég hat bi phan tan; nudce va xép chdng trong dung méi phan cuc kém [12], nhiéu
- Kha ning hap phy kém véi nhicu chat, , nhém chite va kich thudc hat c6 thé Kiém sot duoc [13], su
- Sw can thiet cua qua trinh khuéch tan phan tir chat 6 5 tan ca aminoclay dién ra & mot khoang pH rong [14].
nhiem déf‘ cac vi tri hoat déng; , . , Aminoclay dugc mé ta c¢6 cdu trac 13 cac cation kim loai &
- S tai to hop cua dién tu - 10 trong can duge ngan chandé 10 (am, bit cap (ti 16 1 : 1 thanh cAu tric bat dién doi)
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hoic xen k& véi nhoém chirc amino theo (i 1¢ 2 : 1 thanh cau
trac bat dién ba) bang lién két cong hoa tri [13]. Magie
aminoclay (MgAC) da duoc nghién ctru dé tng dung trong
xir li chat 6 nhiém [15-18] va lam chat nén hoic ban mau
cho sy phat trién cua hat nano [19].

Dé khic phuc nhuoc diém cua mdi loai vat lidu va xir 1i triét
dé chat bi hap phu, TiO, c6 thé két hop voi cac chat hap
phu nhur ACF hay aminoclay dé phan huy cac chat duéi sy
chiéu tia cyc tim [2,6,7,11]. MgAC-TiO,/ACF di duoc tac
gia tong hop va chimg minh c6 hiéu suit quang xiic tac
phan huy cao d6i véi xanh methylen ¢ nong do 10 ppm
dudi su chiéu tia cuc tim 365 nm [1]. Trong nghién ciru
nay, MgAC-TiO,/ACF dugc téng hop lai tir cac vat liéu
dugc cung cap tai Viét Nam thong qua phan tng sol-gel
don gian va kha nang quang xtc tac phan huy xanh
malachite cuia vat liéu duoc danh gia & cac nong do xanh
malachite khac nhau.

2 Vat liéu va phuong phap

2.1 Vitliéu

Cic hoéa chat (3-Aminopropyl) triethoxysilane va
tetrabutyl titanate (Sigma-Aldrich, Mi), etanol (C,HsOH)
(Xilong, Trung Qudc), magie clorua ngim nudc
(MgCl,6H,0) (Xilong, Trung Quéc), nudc khir ion, vai
than hoat tinh (ACF) (COCO AC, Viét Nam), va xanh
malachite (Xilong, Trung Quédc) duoc ding trong ché tao
vat liéu va thi nghiém Kkiém tra hoat tinh quang xfic tic cua
vat liéu duoc tao thanh.

2.2 Tong hop MgAC-TiO,/ACF

MgCI,6H,0 dugc hoa tan trong etanol 95 % v/v theo ti 1€
4,2 g MgCl,6H,0 trong 100 mL etanol. (3-Aminopropyl)
triethoxysilane dugc thém vao dung dich trén theo ti 1€ 2,6
mL trong 100 mL dung dich, khuay lién tuc trong 8 gio.
Huyén phu tao thanh duoc li tam dé thu chat ling, dem
chat 13ng sdy kho ¢ nhiét do 40 °C. Chat rén mau tring
(MgAC) thu dugc sau khi sdy duoc nghién min. Dé téng
hop MgAC-TiO,/ACF, 0,75 g bot MgAC dugc hoa tan
trong 100 mL etanol 95 % v/v, sau d6 2,6 mL tetrabutyl
titanate duoc thém vao. Huyén phu dugc khudy déu trong
10 phut trude khi 50 pL nudc khir ion duge thém vao va
khuay lién tuc trong 12 gio dé qua trinh thiy phan va gia
hoa xay ra. Miéng soi than hoat tinh (ACF) véi kich thuéc
5 cm X 5 cm dugc ngam trong gel tao thanh trong 5 pht,
ldy ra va dé kho trong khong khi, sau d6 pha MgAC-TiO,
mot lan nira. Miéng ACF sau khi phu MgAC-TiO, dugc
say & nhiét do 60 °C va nung trong khong khi & nhiét d6
350 °C trong 3 gio trong 16 nung ELF 11/6B (Carbolite
Gero, Anh).

2.3 banh gid kha niang quang xuc tac phan huy xanh
malachite caa MgAC-TiO,/ACF

Hoat tinh quang xuc tac phan hiy xanh malachite ¢ céc
ndng d6 10 ppm, 12,5 ppm va 15 ppm cua vat liéu MgAC-
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TiOy/ACF dugc danh gia. Thi nghiém quang xGc tic phan
hiy xanh malachite (pH = 6,5) dwoc tién hanh trong diéu
kién khudy lién tuc véi téc d6 120 rpm, nhiét do khoang
28 °C, bé phan tmg 1a dia petri thiy tinh (@150 mm x 20 mm)
chtra 100 mL dung dich xanh malachite, mau vat liéu trong
m&i phan ung co kich thuée 1 cm x 1 cm. Hé théng dugc
chiéu tia cuc tim ¢6 budc song 365 nm bang dén tia cuc tim
HZT-1101B-1130B (Shenzhen Huazhitai Technology,
Trung Qudc). Trude khi chiéu xa, mau vat liéu dugc ngdm
trong dung dich xanh malachite dat trong tdi dén khi dat
can bang hap phu. Dung dich xanh malachite dwgc thu mau
vao thoi diém dat can bang hap phu va & mdi mbc 20 phut
khi chiéu tia cuc tim. Sau thoi gian chiéu xa 120 phut, cac
mau dung dich xanh malachite dugc 1i tim (10.000 rpm) dé
loai bo cin va do do hap thu tai budc song 618 nm bang
méy do quang phd UV/VIS 736501 Genova Plus (Jenway,
Anh). Dé loai trir anh huéng cua sy hip phu xanh malachite
cia ACF, thi nghiém trong téi dwoc tién hanh tuong tu
nhung khong chiéu tia cyc tim.

Hiéu suat xir i xanh malachite duoc duwa trén sy suy giam
nong d6 cia xanh malachite trong mau thé hién bang su
thay ddi cuong do dinh hip thu quang cuc dai tai budc song
618 nm. Hiéu suat xtr 1i xanh malachite tong (E,;) dwoc tinh
theo cong thirc sau:

Co—C
E, = 00 X 100 % (1)

C

trong d6 Co va C lan luot 12 ndng d¢ tai thoi diém bat dau
(thoi diém dat can bang hip phu) va ndng do tai thoi diém
két thic thi nghiém.

Hiéu suat hap phu trong toi (Eppy) cia MgAC-TiO,JACF
trong thi nghiém duogc tinh theo cong thuc sau:

Eppee = % X 100 % @)

Hiéu suit quang xuc tac phan hay xanh malachite (E,,) cua
MgAC-TiO,/ACF dugc tinh theo cong thirc sau:

Eye = Ex — Ehptt (3)

trong d6 Ey 1a hidu sut xt li tong duoc tinh theo cong thirc (1)
va Enpe 12 hiéu suit hip phu duoc tinh theo cong thuc (2).
3 Két qua va thao luan

Sau khi nggm miéng ACF (5 cm x 5 cm) trong gel MgAC-TiO,
va nung trong khong khi & 350 °C trong 3 gio, khéi lwong
MgAC-TiO, ¢ dinh trén ACF (5 cm x 5 cm) 1a (50,2 +2,9) mg.
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Hoat tinh quang xtc tac phan huy xanh malachite trong
nuéc caa MgAC-TiO,/ACF dugc khao sat bang phuong
phap gian doan. Hinh 1 thé hién sy thay do6i néng do
tuong d6i ciia xanh malachite theo thoi gian sau khi cac
dung dich dat can bang hap phu. Nong do twong ddi cua
xanh malachite con lai trong cac dung dich chtra mau
MgAC-TiO,/ACF sau 120 phit chiéu tia cyc tim déu
thap hon so v6i cac dung dich chita ACF va MgAC-
TiO,/ACF trong tbi. Piéu d6 cho thiy MgAC-TiO,/ACF
thé hién hoat tinh quang xtc tac phan huy xanh
malachite ¢ cac ndng d6 10 ppm, 12,5 ppm va 15 ppm.

Bang viéc thay d6i ndng d¢ xanh malachite ban dau tir 10 ppm
dén 15 ppm khi lugng chat xic tac khong thay doi, anh
huong cua ndng do ban dau dén téc dd quang xiic tic phan
hiy duoc xac dinh (Hinh 1, Bang 1). O ndng do xanh
malachite thap nhat (10 ppm), MgAC-TiO,/ACF thé hién

hi¢u suat xir 1i tong cao nhat (94,76 %) va hoat tinh quang
xuc tac cao nhat (27,36 %) sau 120 phut chiéu tia cyuc tim
(Bang 1). Hiéu suat quang xuc tac bi anh huong nghich boi
ndng d6 caa chat nhuém. Anh huong nghich nay co thé giai
thich nhu sau:

- Khi nong d6 chat nhugm tang, su hip phu can bang cua
thudc nhudm trén cac vi tri hoat dong & bé mat chat xuc tac
tang 1én, sy h'?ip phu H,O hodc OH™ trén cung vi tri bi anh
huong, nghia 1a tbc d6 hinh thanh gbc tu do can thiét cho
qué trinh phan hiy thap hon;

- Theo dinh luat Beer - Lambert, khi nong d6 ban dau
cia chat nhuom ting, d6 dai duong di ctia cac photon
giam, dan dén su hap phu photon Ién bé mat chét xuc tac
kém hon, hé qua 1a téc d6 va hiéu suit quang xuc tac
phan huy thap hon [20].
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Hinh 1 Su thay d6i ndng do twrong déi cia xanh malachite theo thoi gian trong thi nghiém dénh gia hoat tinh quang xuc tac
cia MgAC-TiO,/ACF (kich ¢cd mau 1 cm x 1 ¢cm, pH = 6,5)

Bang 1 Hiéu suit xu 1i xanh malachite cia ACF va MgAC-
TiO,/ACF trong t6i va khi chiéu tia cyc tim sau thoi diém cén
bang hip phu

Néong dg xanh| ... . .| Hiéusuat
x . Hiéu suat xi| .
Mau malachite i .tﬁng (%) quang xic tac
(Ppm) phén huy (%)
10 25,69 _
ACF 12,5 48 _
15 16,4 B
10 94,76 27,36
T'i\:l)gzlAA%F 125 54,12 5,34
15 73,36 0,82

Ghi chi: Hiéu sut xur 1i tdng 1a hiéu suit hip phu ddi véi mau
ACF va 1a téng hiéu suat hip phu va quang xtc tac phan hay déi
véi mdu MgAC-TiO,/ACF

4 Két luan

Nong do ban dau cua chat nhuém c6 anh huong dén hiéu
SUit quang xuc tac phan hiy xanh malachite cua MgAC-
TiO,/ACF. Nong d6 xanh malachite ¢c6 anh huong nghich
dén hiéu suat quang xuc tic cuia MgAC-TiO,/ACF. O nong
d6 xanh malachite 10 ppm, MgAC-TiO,/ACF thé hién hi¢u
SUit quang xtc tic cao nhat (27,36 %). O nong do xanh
malachite 15 ppm, MgAC-TiO,/ACF thé hién hiéu suit
quang xuc tac thap nhat (0,82 %).

Loi cdm on

Nghién ciru dugce tai tro boi Qui Phat trién Khoa hoc va
Cong nghé - Pai hoc Nguyén Tat Thanh, dé¢ tai mi sd
2020.01.013 /HD-NCKH.
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Evaluation of photocatalytic degradation activity of magnesium aminoclay-titanium dioxide
coated activated carbon fiber for malachite green

Nguyen Ngoc Thanh
NTT Hi-Tech Institute, Nguyen Tat Thanh University
thanhnn@ntt.edu.vn

Abstract Magnesium aminoclay-titanium dioxide coated activated carbon fiber (MgAC-TiO,) was synthesized and proven
to have photocatalytic degradation activity on 10 ppm methylene blue [1]. MgAC-TiO,/ACF in the present study was
synthesized again from (3-Aminopropyl) triethoxysilane, ethanol, hydrated magnesium chloride, tetrabutyl titanate and
activated carbon fiber (ACF) supplied in Viet Nam, then evaluated for the photocatalytic degradation activity on
malachite green at various concentrations. The photocatalytic degradation activities of MgAC-TiO,/ACF (size of 1 cm x
1 cm) at 10 ppm, 12.5 ppm and 15 ppm malachite green were investigated by sampling the solutions after time intervals of
20 minutes since the systems of MgAC-TiO,/ACF in malachite green reached adsorption equilibrium and irradiated with
365 nm ultraviolet light. The decrease of malachite green concentration was expressed by the intensity change of absorbance
peak at 618 nm. MgAC-TiO,/ACF was proven to have photocatalytic degradation activity for malachite green under
ultraviolet irradiation of 365 nm. The photocatalytic efficiency was inversely affected by malachite green concentration. The
photocatalytic malachite green degradation efficiencies of MgAC-TiO,/ACF (1 cm X 1 cm) at concentrations of 10 ppm,
12.5 ppm and 15 ppm were 27.36 %, 5.34 % and 0.82 %, respectively.

Keywords aminoclay, malachite green, photocatalytic, titanium dioxide
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