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TONG HQP VA PANH GIA KHA NANG XUC TAC CUA VAT LIEU MCF BIEN
TINH SAT TRONG PHAN UNG OXI HOA PHENOL
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Vit liéu MCF (Mesoporous cellular foam) dugc tong hop trong moi truong axit, st dung chat hoat
dong bé mit khong ion Pluronic P123. Vat liéu Fe-MCF dugc tong hop bang phuong phap tam.
Vit liéu MCF, Fe-MCF c¢6 cau triic dang luc lang, hé thong mao quan 3 chidu, 1a vat liéu mao quan
trung binh vdi tinh chét trat tu kém. Ban than vat liéu MCF khong c6 tac dung xuc tac nhung voi
bé mit riéng 16n nén cod thé bién tinh dé gén chét xuc tac 1én vat lidu. Do d6, viéc dua sét tir dang
mudi (xuc tac déng thé) sang dang bién tinh trén vat liéu MCF. Két qua thu dugc 1a mot xuc tac di
thé c6 hoat tinh xtic tic cao v6i do chuyén hoéa phenol dat 99,97% sau 90 phut. Fe-MCF c6 d6 bén

cao sau 2 lan xuc tac.

Tir khéa: bién tinh vat lieu, Fe-MCF, MCF, phenol, vat liéu mao quan trung binh

MO DAU

Phenol va cac dan xuit cia no chiém mot vi
tri quan trong trong céng nghiép hoéa hoc.
Phenol dugc ding dé diéu ché nhiéu duoc
phim nhu  aspirin, axit salicylic, metyl
salicylate; phém nhudm, chat déo (nhya
bakelite), thudc diét ndm méc (ortho- va para-
nitrophenol, o- va p-O,N-C¢H,OH...). Phenol
¢6 thé dung truc tiép lam chat sat trung, tdy
ué...Pi d6i véi qué trinh san xuat d6, hang
nam trén thé gi¢i da thai ra mot luong dang
ké rac thai chira phenol ciing nhu dan xuat
cua phenol.

Dbi v6i con nguoi, khi tiép xuc véi phenol
trong khong khi c6 thé bi kich tmg dudng ho
hép, dau dau, cay mat. Néu tiép xuc tryc tiép
v6i phenol & nong d9 cao co thé gay bong da,
tim dap loan nhip va co thé din dén tir vong.
Tinh trang bi kich ung va anh hudng cling
xay ra tuong tu ddi v6i cac loai dong vat khi
tiép xuc voi phenol.

Chinh vi vy, phenol cé tac dong rat 1on dén
mdi truong. O nhidm ngudn nude do phenol
va cac hop chét hitu co doc hai 1a mbi quan
tam cua cac nha khoa hoc va cua toan xa hoi.
Mot trong nhiing giai phap tiém niang dé giai
quyét van dé nay la sir dung qua trinh Fenton.
Qué trinh ndy tao ra gbc hydroxyl (‘OH) va
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gbc pehydroxyl (‘OOH) tir sy phan hity hidro
peoxit (H,0,) boi ion Fe?* hodc Fe** [1]. Dé co
xuc tac di thé phan hity cac hop chét hiru co thi
can ¢6 vét lidu xdp, dién tich bé mit 16n.

Vit liéu MCF la vét liéu SiO, mao quan trung
binh (MQTB) c6 cdu trac luc ling véi hé
thong mao quan hai chiéu, c6 cic hdc mao
quan voi duong kinh 1én dén 40 nm duoc lién
két v6i nhau qua cac cira s6 co kich thude
khoang 20 nm véi d trat tu thap, dién tich bé
mat tir 500-1000 m?/g [2], [3]. Vat liéu MCF
c6 kich thudc mao quan nano va tudng mao
quan day nén dwoc nghién ciru nhiéu trong
linh vuce xuc tac [4].

Trong nghién ciru nay, chung t6i tong hop
MCF, dic trung vat lidu, bién tinh kim loai
Ién vat liéu dé lam chat xuc tac xu ly mobi
truong ¢ chira phenol, danh gia do bén cua
xuc tac sau 2 1an xuc tac.

THUC NGHIEM

Tong hop vat ligu

Vit liéu MCF dugc tong hop tir cac nguyén
liéu sau: Ngudn silic tetraethylorthosilicat
(TEOS) (C,Hs0).Si, (Puc); Chat hoat dong
bé mit (HPBM) Py (EO-PO7-EOQy)
(Puc); Dung dich axit HCl 4M; H,O; Chét
phu gia NH,/ va TMB (1,3,5-
trimethylbenzen). Thanh phan mol cua gel la:
1TEOS : 0,0172P;,3 : 6,08HCI : 0,489TMB :
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201,8H,0. Quy trinh téng hop dwoc mé ta &
s0 do 1.

Vit liéu MCF bién tinh sit dwoc tong hop
theo quy trinh sau: 1 g MCF cho vao dung
dich chira 0,1459 g FeCl;.6H,0 dé tao thanh
dang quanh, dé kho ty nhién trong 1 ngay
dém, sdy o 115°C trong 2 gid, duge Fe-MCF.
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So d6 1. Quy trinh tong hop MCF
Cic phuong phap dic trung miu
Phé nhidu xa Ronghen (XRD) dugc ghi trén
méy Siemens D5000, éng phat tia bang
CuKa, buéc song A = 1,5406 A, ghi ¢ nhiét
d6 phong, goc quét 0,03 do, budc quét 0,7 s;
Anh SEM duoc do trén may SEM JSM-
5300LV; Anh TEM duoc do trén may Philips
Tecnai-10 microscope, d0 phan giai kich
thudc nguyén tir, dién 4p 100 KV.

Panh gia kha ning xuc tic xit ly phenol
trong méi truong nwédc cia vat liéu MCF

100 ml dung dich phenol néng d6 1 g/L cho
vao binh cau 250 mL duoc ndi véi dng sinh
han hoi Ivu. Dung dich duoc khudy déu bing
méy khudy tir & 70 °C. Sau d6 2 ml dung dich
H,0, (30%, d = 1,11 g/ml) va tiép theo 0,1 g
vat liéu (MCF hodc Fe-MCF) dugc cho vao
binh cau, tiép tuc khudy. Sau mot khoang thoi
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gian, mau duoc ldy ra mot 1an, mdi lan 13y 5
ml, loc va tach chét xuc tac, xac dinh nong do
phenol.

Do chuyén héa (%) dugc tinh theo cong thirc sau:

C,-C

D6 chuyén hoa (%) = .100

0
Trong do:

Cola ndng do ban dau cta phenol (g/L);

C 1a ndng do cua phenol ¢ thoi diém nghién
cuu (g/L).

KET QUA VA THAO LUAN

Phd XRD cuia cic mau & hinh 1 cho thay thdy
khoang céach d cta pic nhiéu xa chinh & goc
20 < 1, ching to sy c¢6 mat cua cAu tric mao
quan trung binh véi tinh chat kém trat ty cia
vat liéu MCF dién hinh [2], [5]. Vat liéu MCF
dugc bién tinh sit khong lam thay ddi ciu
tric cua vat liéu.
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Hinh 1. Phé XRD ciia mdau MCF (a) va Fe-MCF (b)
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Anh TEM ctia mau MCF, Fe-MCF (hinh 2)
cho thay vat lidu ¢ kich thuéc héc mao quan
khoang 20 nm véi do trat tu thép dac trung
cua vat liéu MCF. Vat liéu c6 cac kénh mao
quan dang hinh chai, trong d6 cic hdc mao
quan 16n lién két v6i nhau qua cac ctra sd ¢
kich thude nho hon. Sét duge bién tinh vao
vat liéu MCF khéng 1am bi thay doi cau triic
cua MCF.

Anh SEM (hinh 3) ctia MCF dang san ho [4].
Hinh 3 cho thay MCF c6 kich thudc hat nam
trong khoang 1 — 3,5 p.

10 microns

Hinh 3. Anh SEM ciia MCF

Nhu vy, vat ligu MCF téng hop duoc la vat
liéu mao quan trung binh, xép thuan loi cho
phan tan st trén bé mit dé tao ra vat liéu Fe-
MCF c6 kha ning xtc tac oxi hoa cac chit
hitu co doc hai. Vat liéu Fe-MCF tong hop
dugc 1a vat liéu mao quan trung binh, viéc
bién tinh sit 1én vét liéu MCF khong lam thay
d6i cau tric cua vat ligu.
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Hinh 4. Biéu dién do chuyén héa phenol véi xiic
tac Fe-MCF va khéng c6 xuc tac

Ttr hinh 4 cho thay khi khong sir dung xuc tac
thi d6 chuyén hoa cua phenol rat thip (do
chuyén héa sau 150 phit ciing chwa dén 20 %
- twong duong voi lugng phenol con lai sau
150 phut 13 0,8039 g/1). Khi c6 thém chét xtic
tac 1a Fe dugc mang trén chat mang MCF thi
d6 chuyén hoa cua phenol cao hon hin (99,97
% - twong duong voi lugng phenol con lai sau
90 phut 1a 0,0003 g/1). Viéc xuc tac Fe dugc
mang trén chit mang MCF c6 tac dung lam
tang kha nang tiép xtc cua xuc tac voi chat
tham gia phan mg do dién tich bé mit cua
MCF 16n; mit khac, xtc tac thu duoc 1a xtc
tac di thé nén c6 thé tach chit san phan va
chat xtc tac sau khi phan ng két thuc mot
cach dé dang.

Viéc danh gia do bén cua xuc tac 1a mot yéu
td quan trong trong bat clr xfic tic nao. Xic
tac cang bén nghia 14 cang co thé sir dung xtc
tac nhiéu 1an, diéu nay c6 y nghia quan trong
vé mit kinh té ciing nhu méi trudng.

Xlc tac Fe-MCF sau khi thuc hién vai tro xtc
tac xong thi duoc thu hdi dé thuc hién 1an tht
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hai v6i tién trinh tuong ty & trén. Két qua thu
duoc nhu hinh 5.
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Hinh 5. Biéu dién do chyyén héa phenol véi xiic
tac Fe-MCF lan mét, lan hai

Xlc tac Fe-MCF dung 1an hai c6 hoat tinh
xtc tic kém hon so v6i dung 1an hai. Diéu
nay c6 thé giai thich 1a xuc tic Fe-MCF bi
that thoat trong qua trinh thu hdi, mat khac
trong lan xuc tac thir nhét c6 thé mot luong Fe
bi thoat ra khoi vat liéu MCF. Tuy nhién, xtc
tac Fe-MCF dung 1an hai c6 hoat tinh xtic tac
van cao, do chuyén hoa dat 83,32 % & 150
phut - twong dwong véi lugng phenol con lai
sau 150 phat 14 0,1668 g/l.
KET LUAN
Tdng hop, nghién ctru va thu duoc cac két qua
sau day:
- Pi tong hop thanh cong vét liéu MCF, Fe-
MCF. Bing cac phuong phap phén tich 1y hoa
hién dai nhu: XRD, SEM, TEM... di khing
dinh cac vat liéu nay da dap tmg yéu cau vé ciu
triic va céc tinh chét hoa ly.
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- Fe dugc mang trén vat licu MCF c6 hoat tinh
xuc tac cho qua trinh phan huy phenol cao va
kh4 6n dinh sau hai 1an xtic tac.

Vit liéu tong hop dugc ¢6 y nghia 16n gop
phan nghién ctru xtc tic va gop phan vao
cong cudc tim ra chat xuc tac dé xir ly moi
trudng c6 chura cac chit hitu co doc hai noi
chung va phenol ndi riéng.
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SUMMARY
SYNTHESIS AND STUDY THE CATALYTIC POSSIBILITY OF MODIFIED
MATERIAL MCF IN PHENOL OXI DATION REACTION

Nguyen Thi Hong Hoa”
University of Science — TNU

Mesoporous cellular foam (MCF) material is synthesized in an acidic environment using Pluronic
P123 nonionic surfactant. Fe-MCF material is synthesized by impregnation method. MCF, Fe-
MCF materials have hexagonal structures, a 3-dimensional capillary systems. They are
mesoporous materials with less order properties. MCF material itself does not have a catalytic
effect, but with a large specific surface can be modified to attach to the catalyst material.
Therefore, the introduction of iron salts (homogeneous catalysis) into a material modification of
the MCF. The result was a highly heterogeneous catalyst with a phenolic degradation of 99.97%
after 90 minutes. Fe-MCF exhibited long term stability after it was used for two consecutive
degradation cycles.

Key words: modified materials, Fe-MCF, MCF, phenol, mesoporous materials.
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