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TOM TAT

Phan ting phan huy phenol trong dung dich nuwdc béi H20: trén xtc tac Fe/diatomite
da duwogc nghién ctru. Chat xtc tac Fe/diatomite dwoc diéu ché bang cach gan cac
dang kim loai st trong mdi trueong nudce tit FeCla6H20 1én nén diatomite. Dwdi diéu
kién thich hgp, Fe/diatomite thu duoc chita ham luong nguyén t6 Fe 4,64% (wt.) va
c6 dién tich bé mat riéng 1a 40,0 m?/g. Sit dwgc phan bs déu trén nén diatomite.
Phuwong phap bé mat dap tng duoc sit dung dé tdi wu hoa ba yéu t6, gom néng do
phenol ban dau, liéu luong chat xtc tac va thoi gian phan ting, anh hudng dén hiéu
sudt phan huy phenol bang cach st dung thiét k& Box-Behnken, trong khi nhiét d6
phan tng va pH dung dich duoc ¢ dinh 6 50 °C va pH 7. Két qua phan tich mo
hinh thu dwgc diéu kién van hanh t6i wu cta cac thong s6 1a 1500 (mg/L), 1,18 (g/L)
va 148,7 (phut) tuong ting v6i nong dd phenol ban dau, liéu luong chéat xac tac va
thoi gian phan tng. O diéu kién nay, hiéu sudt phan huy phenol du doén theo mé
hinh 1a 99%.

T khéa: Fe/diatomite, phan huy phenol, phwong phap bé mdt dap tng, thiét ké
Box-Behnken.

1. MO PAU

Su gia ting 6 nhiém moi treong do cdc hoéa chat doc hai, nhu phenol, dang dat
ra thach thiec d6i voi cong nghé xt Iy nuwdc thai. Phenol va cac dan xuat ctia né 1a nhitng
hda chit c6 tinh ddc hai cao. Cac din xuit cua phenol la nhém chat hitu co ddc hai
thuong duoc tim thay trong nwdc thai cong nghiép, dac biét tir nganh hdéa dau, nhudém,
va san xuat dugc pham... Viéc loai bo cac hop chat nay la thach thic 16n do tinh chat
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ddc hai, bén hda hoc, va c6 kha nang gay anh hwong nghiém trong dén sttc khoe con
ngroi va hé sinh thai [1-3].

Cac phuong phép truyén thong duoc st dung phd bién bao gom: hap phu [4],
oxi hda hda hoc [5], sinh hoc [6]. Mdc du cac phuong phap nay da mang lai hiéu qua
nhat dinh nhung van con nhiéu han ché trong viéc xtt ly triét d& cac dan xuat phenol. Do
d6, nhu cau phat trién cac cong nghé mdi, nhw vat liéu xtc tac tién tién, dang ngay cang
duoc quan tam. Trong d6, cac quy trinh oxi hoa tién tién (Advanced Oxidation Processes
- AOPs) dugc xem la mdt trong nhitng hudng di tién phong [4]. Xu va cong su [2] cho
rang hé Fenton di thé c6 trién vong ting dung 1én trong qua trinh phan hity xtc tac nude
thai htu co. Tuy nhién, cdc hé nay van chua dwoc st dung rong rai do khé khan trong
viéc diéu ché chat xdc tac vi hiéu sudt thap va chi phi san xuét cao.

Diatomite cht1 y&u bao gom silica, véi mot lugng nhoé alumina va oxide sat, bén
vé mdt hda hoc, khong doc hai, than thién véi moi treong va gia thanh thap. Diatomite
c6 nhiéu tam acid, dién tich bé mat va d6 hoa tan duoc kiém soat béi cdc dang hydroxyl
trén bé mat. Ngoai ra, diatomite c6 cau triic x8p nén thich hop cho viéc gén/nhting oxide
kim loai va ghép cac phan ti hitu co nho [7]. Cac bao cao vé hat nano oxide kim loai
duoc hd tro bang diatomite da thé hién la nhitng chat xtc tac hiéu qua cho cac phan tng
kiéu Fenton di thé da xuét hién trong tai liéu [3, 7, 8]. O Viét Nam, triv luong khoang
diatomite kha doi dao [9], do vay, viéc st dung diatomite d€ diéu ché cac chat xuc tac
kiéu Fenton di thé c6 thé duoc iing dung rong rai trong van hanh la kha nang thiét thuec.
Trong bai bdo nay, diatomite ty nhién dwoc bién tinh véi kim loai sit (Fe/diatomite) va
tng dung lam chat xtc tac cho phan ting phan huy phenol trong dung dich nudc véi tac
nhan oxi héa hydrogen peroxide. Anh hirdong ctia mot s& yéu t8 dén qud trinh phan huay
phenol, nhu nhiét d9, pH, nong d¢ phenol, ham luong chat xtc tac va thoi gian phan
tng, da dugc khao sat. Thiét ké Box-Behnken da dugc 4p dung d6i véi mot s6 yéu t6 dé
t01 wu cac thong sd nay, dong thoi cho phép phan tich sy twong tac ctia cac thong s6 do,
danh gia mirc d6 anh hwong cting nhu d¢ tin cdy trong tdi wu hda khi thiét ké su phan
huy phenol trén xtic tac Fe/diatomite chinh thirc.

2. THUC NGHIEM
2.1. V4t liéu, héa chit va phuong phap dic trung

Diatomite dwgc 1dy ttr mo6 Tuy An (tinh Pha Yén). Diatomite thd duoc loai bo cac
tap chat hitu co bang phuwong phap rtta va sa lang nhiéu lan véi nuwdc, loc, sdy kho ¢ 100
°C, cdt gitt trong bi kin d€ sit dung cho cac thi nghiém ti€p theo. Ferric chloride
hexahydrate (FeCls-6H:0, >99,0%, Merck, Germany), phenol (CeHsOH, >99,0%, Merck,
Germany), hydrogen peroxide (H202, 30% (w/v), Fisher, Korea), sodium hydroxide
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(NaOH, >96,0%, Guangdong, China), hydrochloric acid (HCl, >40,0%, Guangdong,
China) la cac hda chét thudc loai phan tich va dwgc st dung ma khong can tinh ché thém.

Nhiéu xa tia X (XRD) duoc ghi trén may nhiéu xa bot VNU-D8 Advance Bruker
(Germany). Thanh phan va su 4nh xa nguyén t& duoc phan tich bang phuong phép phd
tén xa ndng luong tia X (EDX) trén may Bruker (Germany). Dang nhiét hap phu-khtt hdp
phu nitrogen dwoc thiec hién trén mdy Tristar 3000 ¢ 77 K, mau duoc xr ly nhiét voi N2
& 200 °C trong 5 gio triedc khi do. Anh hién vi dién tr truyén qua (TEM) duoc quan sat
bang may EMLab-NIHE & dién ap 80 kV. Sic ky léng hiéu ning cao (HPLC) duoc do
trén may UFLC Shimadzu (Japan).

2.2. Biéu ché Fe/diatomite
Qui trinh diéu ché Fe/diatomite dugc thye hién theo cac budce sau day:

Bugc 1: Pha ché dung dich sit theo mot trong hai cach sau: (i) Lay 1,3516 g
FeCl3-6H20 (5 mmol Fe*) hoa tan trong 180 mL nudc cat; (ii) Pun s6i 150 mL nudc cat,
sau d6 nho tir tir dung dich Fe** (duoc pha ché bang cach 18y 1,3516 g FeCl>6H>0 hoa
tan trong 30 mL nwdc cat) dé tao ra hé keo Fe(OH)s.

Buwodc 2: Can 1,0 g diatomite cho vao mot trong hai dung dich st da pha ché€ o
trén (i 1& 5 mmol Fe*/g diatomite khd duwoc dwa vao hdn hop phan tng).

Buéc 3: Thuc hién theo mot trong hai cach sau: (i) Khudy tir hon hop o budc 2 tai
nhiét d¢ moi trueong trong 24 gio; (ii) Cho toan bo hon hop 6 budc 2 vao binh Teflon (boc
thép) va dit trong t sy & 100 °C trong 6 gio. Sau d6, loc 18y san pham ran, rita nhiéu
Tan bang nwdc cit, say kho ¢ 100 °C thu duwoc Fe/diatomite.

Budc 4: Hoat héa vat liéu bang cdch nung Fe/diatomite méi dieu ché & 300 °C
(hoac 500 °C) trong 5 gio.

2.3. Khao sat phan ttng phan hity phenol biang hydrogen peroxide

Trong mdi thi nghiém, mot lwgng chat xtc tac nhat dinh dugc khudy tron véi 100
mL dung dich phenol cé ndng d6 va pH xéc dinh (gia tri pH duoc diéu chinh bang dung
dich NaOH 0,1 M hoac HC1 0,1 M) va 2 mL H202 30%. Binh phan ttng dugc dat trén may
khuay ttr gia nhiét va 6n dinh ¢ nhiét d6 c6 dinh trong khoang 30-70 °C. Sau moi khoang
thoi gian xac dinh, 5 mL dung dich duoc 14y ra, loc d€'loai bo chat xdc tac, nong do caa
phenol con lai trong dung dich dwoc xac dinh bang phuwong phap HPLC. Piéu kién thuc
nghiém: detector SPD-20A quét 6 budc song 254 nm, cdt Shim-pack GIST C18 (kich
thwoc hat 5 pm, kich thudc cdt 4,6x250 mm, Shimadzu, Japan), hé dung moi
acetonitrile/methanol/nwdc voi ti 1€ 1/1/8 vé thé tich, toc d pha dong 1 mL/phut, thé tich
bom mau 20 uL.

Hiéu suat phan huy phenol duoc tinh theo cong thirc (1).
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SO_St

HS (%) =

X 100 (1)
0

Trong d6, So va St1a dién tich peak phenol twong tng véi thoi diém ban dau va thoi diém t.

3. KET QUA VA THAO LUAN
3.1. Hoat tinh xtc tac caa Fe/diatomite duwgc diéu ché theo cac qui trinh khac nhau

Hinh 1 biéu dién hiéu suat phan hty phenol trén cdc mau xuc tac Fe/diatomite
duoc didu ché bang cac cach khac nhau. C6 thé thay rang ham lwong phenol trong dung
dich gan nhu khong thay d4i khi st dung mau Fe/diatomite dugc diéu ché theo phuong
&n a (Keo Fe(OH)s + Diatomite + Khudy tir & nhigt d9 moi truong trong 24 gio). Cac mau
Fe/diatomite duoc diéu ché€ theo cac phuong an con lai (b—) déu c6 hoat tinh xtc tac cho
phan tng phan hty phenol boi H20z. Trong d6, mau Fe/diatomite dwoc diéu ché theo
phuong an b (Keo Fe(OH)s + Diatomite + Thity nhi¢t trong binh Teflon ¢ 100 °C trong 6 gio)
6 hoat tinh xtc tac voi hiéu sudt phan hiy phenol cao nhat (khoang 77% sau 180 phut
phan tng). Do d¢, mau Fe/diatomite nay duoc lua chon dé€ tiép tuc nghién ctru.

3.2. Tinh chat héa ly ddc trung ctia vat liéu

Gian d6 XRD trinh bay 6 Hinh 2a cho thdy khoang diatomite Phti Yén c6 cau tric
v6 dinh hinh la chu yéu (peak tu tai 20 =20-25° 1a dic trung cho SiO2 v6 dinh hinh), va
hau nhu khong chita cac tinh thé quartz [7, 8]. Ddi véi Fe/diatomite, duong nhiéu xa
cling c6 dang twong tu nhur diatomite, khdng xuat hién peak nhiéu xa dic trung ctia sat
oxide. Diéu nay chi ra rdng cac dang sat oxide da pht trén nén diatomite c6 do tinh thé
thdp hodc vo dinh hinh. Két qua twong tu cling duoc quan sat thay khi Li va cong st [8]
pht nano-MnO:z 1én nén FesOs/diatomite.

Puong ding nhiét hdp phu-khtt hap phu nitrogen ctia diatomite va Fe/diatomite
déu thudc loai I va vong tré loai H3 (Hinh 2b), chi ra sy ton tai ctia cac c&u tric dai mao
quan voi kich thude va hinh dang khong dong déu. Buwong phan b6 mao quan (chen
trong Hinh 2b) cho thay diatomite c6 chira cac mao quan v6i duong kinh ching 4,3 nm,
trong khi Fe/diatomite c6 cac mao quan voi duong kinh tap trung ¢ 3,8 nm. Diatomite
o dién tich bé mat riéng 16n (55,4 m¥/g), twong duong véi cong b ctia Son va cdng su
[3]. Su bién tinh diatomite vé6i sdt 1am giam dién tich bé mat cua vat liéu, Seer cua
Fe/diatomite 1a 40,0 m?/g.

Anh TEM cho thdy bé mt diatomite c6 cc 18 véi duong kinh chitng 50 nm (Hinh
2¢). Cac 16 nay bi phu gan kin va bé mat cta diatomite trd nén san sti hon sau khi dugc
bién tinh véi kim loai sit (Hinh 2d). Nhiing hinh thai méi nay duoc cho 1a cac dang ton
tai cia sat oxide trén nén diatomite. Day c6 16 1a nguyén nhan lam cho dién tich va duong
kinh mao quan ctia mau Fe/diatomite thap hon so véi diatomite ban dau.
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Hinh 1. Hiéu suat phan hty phenol trén cdc mau Fe/diatomite dwoc diéu ché theo cac cach khéc

nhau: Drong a) Keo Fe(OH)s + Diatomite + Khudy ttr & nhiét dd mdi treong trong 24 gio; Duong
b) Keo Fe(OH)s + Diatomite + Thuy nhiét trong binh Teflon ¢ 100 °C trong 6 gio; Duong c) Keo
Fe(OH)s + Diatomite + Thuty nhiét trong binh Teflon ¢ 150 °C trong 6 gio; Dwong d) Keo Fe(OH)s
+ Diatomite + Thuty nhiét trong binh Teflon ¢ 100 °C trong 6 gio + Nung 6 300 °C; Duong e) Keo
Fe(OH)s + Diatomite + Thuty nhiét trong binh Teflon ¢ 100 °C trong 6 gio + Nung ¢ 500 °C;
Duong f) Dung dich FeCls + Diatomite + Thiy nhiét trong binh Teflon ¢ 100 °C trong 6 gio.

(Diéu ki¢n thi nghiém: nong d¢ phenol ban ddu 1000 mg/L; 0,1 g vdt ligu; 30 °C; pHuan dan 7,12).
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Hinh 2. Gian d6 XRD (a) va duong dang nhiét hdp phu-khtr hdp phu nitrogen (b) ctia diatomite
va Fe/diatomite; Anh TEM cuia diatomite (c) va Fe/diatomite (d).
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Thanh phan héa hoc caa diatomite va Fe/diatomite dwgc phan tich bang EDX
trinh bay ¢ Hinh 3. Cac nguyén t6 hién dién trong vat liéu gom C, O, Al, Si, Ti va Fe.
Trong d6, ham lwong nguyén t3 Fe trén mau Fe/diatomite (4,64%) 16n hon dang ké so
voi diatomite (2,45%). Day la nguyén nhan lam tdng hoat tinh xtc tac cua vat lieu
Fe/diatomite trong phan ting phan huy phenol boi H20:. Su anh xa cuia nguyén t& Fe
cling cho thdy rang sat dwoc phan bd déu dén trén dién tich cta vat liéu (Hinh 3c va d).

(@ o b) o ),

Al Thanh phén nguyén t6 (Wt.%) Thanh phdn nguyén 6 (wt.%)
N s nes I | S Y
81 0O : 4454 81 0O : 4873
_ Al 663 _ Al 516
2 e Si ;0 3431 R Si ;2940
= Ti : 04 = \ Ti : 052
2 o s Fe : 245 2 ofl™sipe . 4o
‘éﬁ 4 ‘ o EU 4 C N ’
g 2 Fe
C o U
:
1

Hinh 3. Phd EDX va thanh phan nguyén t&: a) Diatomite, b) Fe/diatomite; Anh hién vi dién ttr

(c) va anh xa d6i voi nguyén t6 Fe (d) ctia mau Fe/diatomite.

3.3. Anh huéng ctia mot s6 yéu t6 dén hiéu suit phin hay phenol trén xic tac

Fe/diatomite

Hiéu sudt phan huy phenol theo thoi gian trén xtic tac Fe/diatomite trong khoang
nhiét d6 phan tng 30-70 °C dugc trinh bay & Hinh 4a. O 30 °C, phenol bi phan huy
cham, hiéu suat chi dat khoang 20% sau 120 phut phan tng. Sau d6, hiéu suat phan huy
tang nhanh va dat dwoc 76,7% 6 180 phut phan ting. Khi tang nhiét do phan tng thi hiéu
sudt phan hily phenol ting nhanh, chi ra rang nhiét d6 c6 anh hudong dang ké dén téc
dd phan hay phenol. O 70 °C, hiéu sudt phan huy dat 98,3% sau 60 phut va phenol bi
phén huy hoan toan ¢ 120 phat phan ng. Hiéu suat phan hay phenol dat duoc trong
nghién cttu nay twong ty nhu cong bd ctia Son va cong sw [3] khi thuc hién trén xtc tac
F-diatomite, nhung diéu kién thuc nghiém vé nhiét d6 va pH ban dau trong nghién ctu
nay thuan loi hon dang ké (70 °C, pH 7 so v6i 90 °C, pH 4,7).
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Hinh 4b trinh bay anh huong ctia pH dung dich phenol ban dau dén hiéu suat
phan hity phenol. Cé thé thdy rang hiéu suat phan hay khong khac nhau nhiéu khi pH
thay ddi ttr 6 dén 7. Tuy nhién, hiéu sudt phan hty giam manh ¢ pH > 7,5. Diéu nay chi
ra rang qué trinh kich hoat H20: xay ra khong thuan loi trong mdi truong kiém. Biéu
hién tuong tu ciing duwoc tim thay trong cong bé [3].

(a) (b)

1004 pH, . ~7 100 Nhiét do: 50 °C

HS (%)

—a—30°C
——40°C 20
=50 °C
—y=70°C 04

. . . . T T T T T T T
0 30 60 % 20 10 180 0 30 60 %0 120 150 180
Thoi gian phan Gng (pht) Thoi gian phan Gng (phut)

Hinh 4. Hiéu suat phan huy phenol ¢ cac nhiét d6 phan ting (a) va pH ban déau (b) khac nhau.
(Diéu ki¢n thi nghiém: nong d¢ phenol ban ddu 1000 mg/L; 0,1 g Fe/diatomite).

Trong cac nghién ctru tiép theo, nhiét do phan tng ¢ 50 °C va pH dung dich
phenol ban dau bang 7 dwoc ¢§ dinh dé khao sét anh huéng ctia nong d6 phenol, lidu
luwong Fe/diatomite va thoi gian phan tng. Thiét ké Box-Behnken cho ba bién qua trinh
duoc thé hién trong Bang 1 & ba mutc thuc nghiém cho mdi bién. Cac gid tri dwoc phép
cua ching bao gom {-1,0,+1} twong ting cho mutc thdp, trung binh va cao. Phan mém
Minitab (Version 16, Minitab Inc., Pennsylvania State, USA) duoc st dung dé xay dung
ma tran thi nghiém cho mo hinh da thitc bac 2 bang phwong phép bé mit dap ting theo
thiét ké kiéu Box-Behnken c6 s luong thi nghiém 1a 13, s6 luong thi nghiém tai tam la
1. Ma tran thi nghiém duoc thé hién ¢ Bang 2.

Bang 1. Pham vi va cdc muc ctia bién ddc 1ap cho qud trinh phan huy phenol trén Fe/diatomite

Mitkc
Bién doc lap (don vi) Ky hiéu
-1 0 +1
Nong d6 phenol ban dau (mg/L) A 1000 1500 2000
Liéu lwgng chat xuc tac (g/L) B 0,5 1,0 1,5
Thoi gian phan ting (phut) C 60 120 180

biéu kién cta 13 nghién ctru thue nghiém, gia tri thuc nghiém va duy doan cua
HS (%) duwgc dua ra trong Bang 2. Hiéu sudt phan huy phenol duoc tim thay trong
khoang 11,99-100,00%. Phurong trinh da thitc bac hai da dugc suy ra bang cach st dung
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dt liéu trong Bang 2 d€ thé hién mdi quan hé gitta HS (%) va cac thong s6 qua trinh theo
cac yéu t6 da duwgc ma hda (phuong trinh 2).

HS (%) = —113,217 + 3,02142.10~*A + 308,537B — 873,453.10~*C

2
— 141,607B% + 0,329489BC @

Trong dé: A, B va C la cac bién qua trinh da dwoc ma hda.

Vi R? = 0,9875 chiing to phuong trinh hoi quy bac 2 ¢ sy twong thich cao véi
cac két qua thue nghiém. Ngoai ra, phan tich phuong sai (Analysis of Variance) da dwoc
ap dung dé xac dinh y nghia cta ting tham s8. Gid tri p cho mdi trong ba yéu t& duoc
trinh bay trong Bang 3. Cac yéu td tuong tac da duoc chon dé€ danh gia, gom B2 va BC,
c6 gid tri p < 0,05 1a nhitng yéu td duy nhat cé y nghia. Hinh 5 biéu dién HS (%) du doan
so v6i thure nghiém va db thi xac sudt chuan hoéa ctia phan du. Cac gia tri phan dw ndam
trén mot duong thang cho thay céc sai s6 dwgce phan phéi hop ly [1].

Bang 2. Ma tran thiét ké cho cac bién, phan hoi thue nghiém va du doan (HS (%)) & nhiéu murc

yéu t6 khac nhau

Bién ma héa Bién thuc HS (%)

Nong d6 Liéul Thoi gi
STT ong do iéu lwong oi gian Thue Du

A B C  phenolban chatxtactic phantng hié dod
nghiém oan

déu (mg/L) (g/L) (phut)
1 +1 0 +1 2000 1,0 180 100,00 97,90
2 +1 0 -1 2000 1,0 60 6530 68,85
3 -1 0 +1 1000 1,0 180 98,45 97,60
4 -1 0 -1 1000 1,0 60 68,23 6854
5 0 +1 +1 1500 1,5 180 97,31 104,67
6 0 +1 -1 1500 1,5 60 51,89 55,84
7 0 -1 +1 1500 0,5 180 20,68 20,04
8 0 -1 -1 1500 0,5 60 14,80 10,75
9 +1 +1 0 2000 1,5 120 86,15 80,40
10 +1 -1 0 2000 0,5 120 14,10 1554
11 -1 +1 0 1000 1,5 120 85,67 80,10
2 -1 -1 0 1000 0,5 120 11,99 1524
3 0 0 0 1500 1,0 120 8415 8322
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Bang 3. Gia tri p twong ting véi cac hé sd khac nhau

Bién  Hang s6 A B C B2 BC

Hésé 113,217 3,02142.10* 308,537 —873,453.10* -141,607 0,329489
Gid trip 0,000 0,936 0,000 0,365 0,000 0,006

Biéu d6 bé mat ba chiéu vé tac ddng cua ba thong s6 doc 1ap, nhuw ndng dd phenol
ban dau, liéu lwong chat xuc tac va thoi gian phan ting, d€ phan hiay phenol dwoc duwa
ra trong Hinh 6. C4c biéu d6 nay c6 thé duoc hiéu 1a biéu dién d6 hoa ctia phuong trinh
mo hinh hoi quy duoc st dung dé giai quyét cac diéu kién t6i wu cta cac yéu to va
thuong dwoc ap dung dé€ chitng minh sy hiéu biét vé cac loai twong tac gitra cac bién ¢
thé duoc st dung d€ cai thién hiéu sudt phan huy. Tir d6 cong cua cac biéu d6 3D trong
Hinh 6a—c, c6 thé thdy rang hiéu suat phan htiy phenol ting manh khi ting liéu leong
chat xdc tac va thoi gian phan ting, nhung giam nhe ¢ liéu luong chat xtc tac cao. Ngoai
ra, cting c6 thé thdy rang nong dd phenol ban dau khdng anh hirdng nhigu dén higu suat
phén huy phenol trong pham vi nhat dinh.

Gia tri hiéu suat phan huy phenol véi muc tiéu khoang 99% duoc du doan bf?mg
phan mém Minitab (v. 16) cho ba théng sd qua trinh tim thay duoc lan lwot 1a 1500
(mg/L), 1,18 (g/L) va 148,7 (phut) twong tng vdi nong do phenol ban dau, liéu lvong
chat xtc tac va thoi gian phan ting. O cac diéu kién nay, thiee nghiém cho thay hiéu suét
phan hay phenol dat duwoc 95,23%. Két qua thu duoc bang thiee nghiém, trong cling diéu
kién, gan gidng voi két qua du doan ctia phan mém, diéu d6 khang dinh dd tin cay ctia
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Hinh 5. D6 thi x4c suat chuan hda ctua phan du (a), phan hoi du doan so véi thue nghiém (b) doi
voi HS (%).
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Hinh 6. Biéu d6 bé mat mo ta anh hudng ctia cac bién lén HS (%): a) Nong d6 phenol ban dau va
liéu lwgng chat xuc tac; b) Nong do phenol ban dau va thoi gian phan tng; ¢) Liéu luong chat

xuc tac va thoi gian phan ting.

4. KET LUAN

Nghién cttu nay da danh gid hiéu qua phan huy phenol sit dung xuc tac
Fe/diatomite va ching minh tinh kha thi cua viéc st dung phuong phap bé mat dap
tng. Fe/diatomite duwoc diéu ché bang phuong phap thuy nhiét tir dung dich keo ctia
Fe* va diatomite trong binh thty nhiét Teflon & 100 °C trong 6 gio. Fe/diatomite thu
duoc co dién tich bé mat riéng (40,0 m%/g) hoi thap hon so voi diatomite ban dau (55,4
m?/g). Sat oxide ton tai trén nén diatomite c6 cdu trtic vo dinh hinh, dong thoi phu day
c4c mao quan va bé mit cta diatomite. Ham lwong nguyén t3 sat trén Fe/diatomite 1a
4,64% (wt.) va duoc phan bs déu trén nén cua diatomite. Xuc tac Fe/diatomite chi hoat
dong hiéu qua trong mdi treong acid hodc trung tinh. Ngoai ra, két qua thuic nghiém
cling dwoc mo hinh héa hiéu qua bang cach st dung phurong trinh bac hai cho bién phan
hoi (HS (%)) lién quan dén nong d6 phenol ban dau, liéu luong chét xtc tac va thoi gian
phan tng. B chinh xac cia mo hinh da duoc kiém tra d6i voi nong dd phenol ban dau
la 1500 mg/L véi diéu kién t6i uu, bao gom liéu luong chat xtc tac la 1,18 g/L va thoi
gian phan tng la 148,7 phut. M6 hinh dw doan hiéu suat phan huy phenol 1a 99%, trong
khi thuc nghiém thu duoc 1a 95,23%. Két qua thu dugc tir thuee nghiém gan gidng voi
két qua du doan cua mo hinh da khéng dinh do tin cay cua phuong phap bé mat dap
tng theo thiét k&€ Box-Behnken.
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APPLICATION OF Fe/DIATOMITE AS CATALYST FOR PHENOL
DEGRADATION REACTION
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ABSTRACT

The reaction of phenol decomposition in aqueous solution by H>02 on a Fe/diatomite
catalyst was investigated. The Fe/diatomite catalyst was prepared by attaching iron
metal species in aqueous solution from FeCl3-6H20 onto diatomite. Under suitable
conditions, the obtained Fe/diatomite contained 4.64% (wt.) Fe element and had a
specific surface area of 40.0 m?/g. The iron was evenly distributed on the diatomite
matrix. Response surface methodology was used to optimize three factors, including
initial phenol concentration, catalyst dosage and reaction time, affecting the phenol
degradation efficiency using Box-Behnken design, while the reaction temperature
and solution pH were fixed at 50 °C and pH 7. The results of the model analysis
showed that the optimal operating conditions of the parameters were 1500 (mg/L),
1.18 (g/L), and 148.7 (min) for initial phenol concentration, catalyst dosage and
reaction time, respectively. Under these conditions, the phenol degradation

efficiency predicted by the model was 99%.

Keywords: Box-Behnken design, Fe/diatomite, phenol degradation, response

surface methodology.
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