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TOM TAT

Bai bao trinh bay két qua nghién ciu bién tinh vat ligu ZIF-8 bang Fe** véi ti I¢ mol
Zn**/Fe** 14 9/1 va khdo sét hogt tinh xic tac quang cua vdt lidu thu duoc. Vit liéu duwoc
ddc trung bang cdc phwong phdp XRD, BET, AAS, XPS, DR-UV-Vis va TGA. Két qud cho
thdy, ion Fe?* c6 thé thay thé d@ong hinh véi Zn**trong vt liéu ZIF-8 tao ra vt liéu Fe-
ZIF-8. Vt liéu ZIF-8 va Fe-ZIF-8 dwroc lam chat xtc tac quang cho phan #ng phan hiy
pham nhugém remazol black B (RDB) duéi &nh sang mat troi. Keét qua cho thay khi thém
Fe®* vao ZIF-8 lam tang hoat tinh x(c tac quang héa cua vt liéu.

Tur khéa: Phan huy quang héa, Fe-ZIF-8, remazol black B, ZIF-8 .

1. MO PAU

Trong nhitng nim gan ddy, nhom vat liéu khung zeolitic imidazolate kim loai (ZIFs,
zeolitic imidazolate frameworks) thu hit chl y cua nhiéu nha khoa hoc do sy da dang vé b
khung, kha nang linh hoat trong viéc bién tinh [1, 2, 3, 4].Trong ho ZIFs, vat liéu ZIF-8 duoc
nghién ctru rong rai nhat, do c6 wu diém vé tinh on dinh nhiét va do bén hoé hoc [1, 2, 3]. ZIF-8
duoc tao thanh tir ion Zn?* lién két véi 2-methylimidazole (MelM), theo cong thirc Zn(MelM),.
Céc huéng nghién ciru vé vat liéu ZIFs tap trung ¢ cac van dé tong hop, bién tinh, tim kiém tng
dung méi cua ching, trong d6 hudng sir dung ZIFs lam chit mang gan cac tdm xuc tac 1a cac
tiéu phan kim loai, oxit kim loai, hop chit hitu co.... dang duoc quan tdm nhiéu [5]. Zou va cong
su da tong hop Fe;0,@ZIF-8 ding dé xac dinh hop chat asen [6], Jiang va cong su [7] d4 cong
bé su két hop Fes0, vai tinh thé nano ZIF-8 1am ting kha ning hip phu hydroquinone cua ZIF-
8.

Gan day hoat tinh x(c tac quang cua vat liéu ZIF-8 va ZIF-8 bién tinh ciing dwoc nhiéu
nha khoa hoc quan tim nhu xtc tac cho phan (tng phan huy methylene xanh duai tia UV [7],
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dic biét ZnO@ZIF-8 c6 hoat tinh xdc tac rat cao cho phan @ng phan hiy methylene xanh dudi
tia UV [8]. Do do, phat trién nghién ciru ning luong ving cim cua chét xuc tac quang trong
viing kha kién 1a tha vi va quan trong hon 1a sir dung ching lam chat xc tac quang dudi tac
dung cua anh sang mit troi. Cho dén nay, ung dung xtc tac quang hoa dudi sang mat troi cua
ZIF-8 bién tinh bang sét chua duoc tac gia nao cong bo.

Pham nhuom RDB 1a mét loai pham nhugm diazo tan trong nuéc va duoc st dung rong
rdi trong cong nghiép dét may. RDB la loai phdm nhudm én dinh va khé bi phan hay sinh hoc.
Do d6, bién phép loai bo pham nhuom RDB ra khoi dung dich nudc 1a can thiét.

Trong bai bdo nay, ching tdi cai thién hoat tinh xic tdc quang hda cua vat liéu ZIF-8
bang cach thém Fe** vao ciu tric, tao vat liéu ZIF-8 bién tinh (Fe-ZIF-8). Khao sét hoat tinh
xUc tac quang hda cua ZIF-8 va Fe-ZIF- 8 cho phan ung phan huy pham nhuém RDB duéi anh
sang mat troi.

2. THUC NGHIEM
2.1. Héa chat

Céc hoa chit sau dugc dung trong nghién ctu nay: k&m nitrate hexahydrate
(Zn(NOs),.6H,0, Korea, > 99%); sat (11) sulphate heptahidrate (FeSO,.7H,0, Merck, > 99%);
methanol ( CH3;OH, Merck); 2 - methylimidazole (C4HgN,, Aldrich, 99%); Remadazol black
B(RDB) (CzH2:NsNa;010S6, Viét Nam).

2.2. Tong hop ZIF-8

Tong hop ZIF-8 theo tai liéu [2, 4, 9, 10]: Cho dung dich gébm 2,8 mmol k&m nitrate
hexahydrate hoa trong 1,4 mol methanol vao dung dich gém 64,4 mmol 2 - methylimidazole
hoa tan trong 1,4 mol methanol, khudy manh hdn hop trong 24 gio, sau d6 li tim trén may
Hettich EBA 8S véi toc do 3000 vong/phat trong 10 phat, thu phan rin, rira 3 1an véi methanol.
San pham thu duoc siy qua dém & nhiét 46 120°C.

2.3. Tong hop Fe-ZIF-8

Quy trinh tong hop vt liéu Fe-ZIF-8 ciing dugc tién hanh twong tu nhu tong hop ZIF-8
nhung thay thé mot phan kdm nitrate hexahidrate bang sat (11) sulphate heptahidrate voi ti 16
mol Zn(NO;).6H,0: FeSO,.7H,0 (hoic Zn**: Fe®") 12 9:1, ki hiéu la Fe-ZIF-8.

Cau trdc tinh thé caa vat liéu tong hop dugc nhan dang bang phuong phap nhidu xa tia
X (XRD) trén méay D8-Avance-Bruker vdi tia phat xa CuK & cong suét 40 kV, géc quét tir 1°
dén 60°. Dién tich bé mat dugce do bang phuwong phap dang nhiét hip phu va khi hap phu N,
(BET) trén may Micromeritics ASAP 2020, cac mau hoat hda ¢ 150°C trong 4 gio dudi ap suat
chan khong trudce khi do. Thanh phan nguyén té va trang thai oxi hoa dugc dic trung bang cac
phuong phép: quang pho tia X (X-ray photoelectron spectrocopy, XPS), do trén may Shimadzu
Kratos AXISULTRA DLD spectrometer, c4c giai nang lugng lién két dugc hiéu chinh bang
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cach chuan ngi véi pic Cls (6 284,6 eV), quét voi do phan giai cao cho cac pic Fe2p(ll),
Fe2p(l11) tir 700 eV - 716 eV va Zn(2p) tir 1015 eV - 1050 eV, pic duoc phan giai trén phan
mém Casa XPS; quang pho hap thu nguyén tir (AAS), do trén may PinAAcle 900F dé xac dinh
Zn** tai bude song 213,9 nm, ddng thoi két hop véi phuong phap so mau trén may quang phd
UV-VIS THERMO Evolution 600, tai buéc song 510 nm dé xac dinh Fe?*, Fe**. Ning luong
viing cidm duoc xac dinh bang phd kha kién, tir ngoai trén may quang phé DR-UV-vis quét tir
200nm + 800nm.

2.4. Hap phu va xtc tac quang héa phan hiy pham nhugm

Thi nghiém nghién ciu hip phu phdm nhuém RDB tién hanh trong béng ti & 30°C:
cho 0,075 gam vat liéu ZIF-8 hoac Fe-ZIF-8 vao binh dung tich 500 ml chira 300 ml dung dich
RDB trong nudc véi nong do 30 - 40 mg.L™, khudy hdn hop bang may khudy tir dé vat lidu
phan bé déu trong hdn hop. O ting khoang thoi gian xac dinh, dung dich duoc lay ra, 1i tim dé
loai bo chat hip phy, nong d6 dung dich pham nhuém duoc xac dinh bang phwong phap UV-Vis
Perkin—-Elmer Spectrophotometer & A max ctia pham nhudém (600 nm).

Thi nghiém nghién ctu xdc tac quang phan ang phan hay pham nhuém RDB: chuan bj
8 binh dung tich 500 ml chira 0,075 gam vat liéu ZIF-8 hoac Fe-ZIF-8 trong 300 ml dung dich
RDB ndng do 10, 20, 30 va 40 mg.L™. HAn hop phan ung dugc khudy bang may khudy tir va
chiéu &nh sdng mat troi trong 300 phat ¢ nhiét do 30-33°C, chi sb cuc tim 12, d6 roi 100000
(lux) va d6 choi 165.107 cd/m® O ting khoang thoi gian xac dinh, dung dich dwoc lay ra, li tam
dé loai bo chat xdc tac, nong do dung dich pham nhuém dugc xac dinh bang phuong phap UV-
Vis Perkin—Elmer Spectrophotometer & A max cia pham nhuém (600 nm). Bé khao sat hoat tinh
xuc tac cua Fe-ZIF-8 dudi anh sang tir ngoai, thi nghiém tuwong ty ciing dwoc thuc dudi nguon
sang UV( 1 KW)

3. KET QUA VA THAO LUAN
Hinh 1 trinh bay két qua XRD cta cac mau ZIF-8 va Fe-ZIF-8. Két qua cho thiy céc pic
nhidu xa tia X ciia mau Fe-ZIF-8 tring vai ciia mau ZIF-8 va déu phu hop vai nhiéu cong trinh
cong bé truée day vé ZIF-8 [1, 10], ching to tinh thé ZIF-8 duoc hinh thanh khi thay thé mot
phan Zn®* bang Fe®".
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Hinh 1: Gidn @6 XRD cia m4u ZIF-8 va Fe - ZIF-8

T vi tri nhidu xa trén gian d6 XRD va chi s6 Miller trong hé cubic cua ZIF-8, sir dung
1 (P +k+1) qo_2

2

2 TG AV R
phuong trinh:  d a Véi 2sin0 & tinh gia tri tham sé té bao a trong hé

cubic cua cac mau ZIF-8 téng hop duoc, két qua duoc trinh bay ¢ Bang 1. Gié tri tham s6 té bao
a cua cac mau Fe-ZIF-8 khong thay doi nhiéu so voi mau ZIF-8. Pidu d6 ching té mot lwong
Fe?* da thay thé ddng hinh véi Zn?*, do ban kinh nguyén tir caa Fe®* (0,74 A) va cua Zn* (0,75
A) tuong dwong nhau nén gia tri a khong thay doi nhiéu d6i véi mau Fe-ZIF-8.

Bdng 1. Gia trj tham s¢ té bao a ciia mdu ZIF-8 va Fe- ZIF-8

Mau ZIF-8 Fe-ZIF-8

a(A) 16,800 16,977

Hinh 2 trinh bay phd XPS phan giai cao cua ion sit tir 724 eV dén 700 eV va tir 1,055
eV dén 1,010 eV ddi véi ion kém caa mau ZIF-8 va mau Fe-ZIF-8. Két qua cho thay trong mau
ZIF-8, thanh phan kim loai chinh 1a kém, trong khi d6 mau Fe-ZIF-8 ngoai kém con c6 sit ton
tai & dang Fe v6i nang luong lién két 709,98 eV cua Fe2p¥? [11]. Nhu vay, sit trong mau Fe-
ZIF -8 chu yéu la Fe* va du doan 1a c6 thé thay thé dong hinh voi Zn®* hodc ¢ dang mudi hoic
oxit vo dinh hinh (dudi mic d6 phét hién cia phuong phap XRD).

Thanh phan cta kém va sat dugc phan tich bang phuong phap AAS két hop voi phuong
phap so mau, két qua thé hién trén bang 2. Theo bang 2 két qua phan tich AAS cho thiy trong
mau Fe-ZIF-8 chi ton tai Fe?* va ti 1é mol Fe**/Zn*" 16n hon két qua phan tich XPS. Su khac biét
nay la do phuong phap XPS chi phan tich thanh phan trén bé mat vat ligu trong khi d6 phuong
phap AAS phan tich thanh phan trong toan bo vat ligu.
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Hinh 2. Gidn do XPS cua ZIF-8 va Fe- ZIF-8
Bdng 2. Thanh phan héa hoc cia ZIF-8 va Fe-ZIF-8 phan tich bang AAS va XPS
AAS XPS
Mau Zn Fe Ti I¢ mol Ti 1€ mol Fe(ll) (%)  Fe(lll)
(mol/g) (mol/g) (Fe/zZn) (Fe/Zn) (%)
ZIF-8 0,043 - 0 - - -
Fe-ZIF-8 0,038 0,005 0,134 0,111 100 0,000

(-) khdng thé xdc dinh

Hinh 3 trinh bay duong dang nhiét hip phu va giai hip phu N, cua cac mau ZIF- 8 va
Fe-ZIF-8. Két qua cho thdy cac duong cong dang nhiét thudc kiéu | theo phan loai cia IUPAC.
Dung luong hap phu N, giam ddi véi mau Fe-ZIF-8.

Bang 3 trinh bay dién tich bé mat (Sger, Siangmuir), duong kinh (Dpere) VA thé tich mao
quan (Vpere) Clia cac mau ZIF-8 tong hop dugc. Két qua cho thay dién tich bé mat BET cia ZIF-
8 12 1380 m?/g twong duong véi nhitng cong bé trude day [9, 12]. Su pha ion st vao ZIF-8 lam
giam dién tich bé mat giam xudng con 1243 m?/g.
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Hinh 3. Puong dang nhiét hdp phu va gidi hdp phu N, ciia mau ZIF-8 va Fe- ZIF-8.

Bdng 3. Tinh chdt xop cia mau ZIF-8 va Fe- ZIF-8

Mau Seer(m’/g) St angmuir(M?/g) Dpore(NM) Vpore(cM®/g)
ZIF-8 1383 1909 3,34 1,16
Fe-ZIF-8 1243 1599 2,06 0,64

Phé phan xa khuéch tan tr ngoai kha kién UV-Vis - DR cua ZIF-8, Fe-ZIF-8 dugc trinh
bay trén hinh 4.
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Hinh 4. Phé UV-Vis - DR va gidn do Tauc cia ZIF-8, Fe-ZIF-8

Ning lugng ving ciAm dugc xéac dinh dya vao phuong trinh Tauc, diém giao nhau gitra
truc x vai tiép tuyén caa dudng doc do thi (E = E,), két qua thé hién trén bang 4. Déi voi ZIF-8,
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pic hap thy cao nhit & khoang 210 nm &ng véi sy hap thu dién tir t—a* trong vong imidazole,
gia tri nang luong ving cdm cua ZIF-8 14 5.2 eV (nhitng céng bd trude 1a 4.9 eV [13] va 5.16
eV [14]), Su hap thu yéu cia ZIF-8 ciing xuat hién ¢ viing kha kién tai 390 nm va 750 nm ting
V6i ning luong Eg 12 2,1 eV va 1,8 eV. Phd UV-vis cua Fe-ZIF-8 xuét hién 2 pic tuong tng voi
Egla 4,7 eV va 2,2 eV tai 265 nm va 567 nm. Diéu dang chu ¥, phdo UV-vis cua Fe-ZIF-8 xuat
hién ¢ budc song dai hon nén 1am giam nang lugng vang cam. Véi két qua nay, hta hen kha
ning xuc tic quang trong ving anh sang nhin thay cua Fe-ZIF-8.

Bdng 4. Nang heong ving cdm cua ZIF-8 va Fe-ZIF-8

Mau Eqp(eV) Eq(eV) Egs(eV) Eu(eV)
ZIF-8 5,2 3,5 2,1 1,8
Fe-ZIF-8 4,7 2,2 / /

Do bén nhiét cua vat lidu xac dinh bang phuong phap phan tich nhiét, két qua thé hién
trén hinh 5. Qué trinh mat nudc vat Iy xay ra trong giai doan tir nhiét d6 phong dén 150°C twong
ng véi sy mat khéi luong khoang 6,3%. Tir 150°C dén 400°C, day 1a qua trinh loai nudc tinh
thé cua ZIF-8, tic cac phan tir nude lién két truc tiép trong phan tir ZIF-8 tuong ng véi sy mat
khéi lugng 24,7%. ZIF-8 phan huy hoan toan trong khoang nhiét do tir 450°C dén 650°C tuong
ng vai sy mat khéi luong khoang 43,6%. Twong tu, véi Fe-ZIF-8 tir nhiét &6 phong dén 400°C
Xay ra qua trinh mit nudc twong wng voi khéi lwong giam 13,55% va phan hay hoan toan trong
khoang nhiét do tir 400°C dén 650°C tuong wng véi su mat khdi lwong 49,985%. Nhu vay, ZIF-
8 va Fe-ZIF-8 bén nhiét dén khoang 400°C.

1 -0.641mg 35
-6.282% -2.524mg -0.447mg
10 24.735% -13.550%
0 304 \ -1.649mg
-49.985%
8
-4.444mg 259
7 -43.552%
o 2204
é 6 g)Z.O
< 5 :
o 1.5
P, =4
—
3 1.0
2
0.5+
14 ZIF-8 Fe-ZIF-8
0t v T v T v T v T v 0.0 T T T T
0 200 400 600 800 0 200 400 600 800
t(“C) Temperature(UC)

Hinh 5. Gidn do phan tich nhiét TGA cia mau ZIF-8 va Fe-ZIF-8

Hoat tinh xuc tac quang hoa cua ZIF-8 va Fe- ZIF-8 duoc khao sat kha nang phan huy
phdm nhudém RDB khi cung duoc chiéu &nh sang mat troi. Bé xac nhan hoat tinh xdc tac quang
cua vat liéu, thuc hién hap phu va xuc tac quang phan hay RDB trong cung diéu kién. Hinh 6
thé hién so sanh dong hoc hap phu va phan ing xdc tac quang pham nhuém. Béi voi ZIF-8,
RDB bi hip phu nhanh ¢ 25 phit dau va dat dén can bang ¢ 210 phat. Sy thay d6i ndng d6 RDB
trong hap phu va xiic tic quang 1a nhu nhau va giam khoang 45% so véi nong d¢ dung dich ban
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dau. Vay dudi anh sang mat troi chi xay ra qua trinh hap phu RDB va ZIF-8 khong cé hoat tinh
xuc tac quang héa. Hinh 6 cho thay, & cling nong d6 su hap phu pham nhudm trong béng tbi co
thé twong duong hoac c6 thé giam hon mot it so véi khi chiéu sang. Diéu nay c6 thé do co ché
qua trinh hap phu thuan nghich hozc khuéch tan nguoc [15,16]. Hinh 6 ciing cho thay, ddi véi
Fe-ZIF-8, ty I¢ C/C, ctua phan (tng xuc tac quang giam lién tuc va giam khoang 90% ¢ 300 phut
trong khi d6 ndng do can bang caa qua trinh hip phu dat khoang 40 - 50%. Két qua cho thay Fe-
ZIF-8 c0 hoat tinh xuc tac quang hoa dudi &nh sang mat troi.

3 A 0_ El
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Hinh 6. So sdnh dong hoc hdp phu RDB va xuc tac quang cho phdn ing phan hiy RDB.

Hinh 7 trinh bay dong hoc mat mau phim nhuém RDB trong céc diéu kién khac nhau.
Két qua cho thiy, khi khong c6 xuc tac dudi tac dung anh sang mit troi pham nhuém khong bi
méat mau ching t6 phim nhuém nay bén véi anh sang mat troi trong didu kién nghién ciru.
Trong diéu kién chiéu UV va c6 Fe-ZIF-8 xuc tac qua trinh mat mau dién ra tuong dwong nhu
qué trinh hap phy, diéu nay ching t6 anh sang UV trong nghién ciru nay khong c6 kha ning
kich thich phan tmg xuc tac quang hoa. Két qua thuc nghiém ciing cho thay sau loc bo chét xuc
tac sau 60 phut phan tmg, sy phan hiy phim nhudém dimg lai mic du van chiéu sang ngoai troi.
Diéu nay chimg to day la xtic tac di thé. Két qua thi nghiém trén da khang dinh rang Fe-ZIF-8 &
chat xuc tic quang cho phan (mg phan hiy RDB trong ving kha kién.
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Hinh 7. Thi nghiém qua trinh mat mau pham nhugm RDB trong cdc diéu kién khac nhau.

Téc d6 phan tmg phan hity quang héa phu thudc vao nong do dau ciia phadm nhudém [17,

18]. Su anh hudng ciia ndng do dau dén tdc do phan Gmg phan hitly quang héa ciia RDB duoc
thé hién trén hinh 8.

_dc
dt

Téc do dau cua phan timg dugc tinh theo phuwong trinh:
Léy tich phan phuong trinh tde do dau, ta duge: C, = -ro.t + C

Do dbc cua dudong thang tiép tuyén tai Co cia dudng cong C;= f(t) chinh 1a téc do dau.
Gia tri tbe dd dau ung v6i mdi ndong do dau cia dung dich RDB dugc thé hién trong bang 5.

—a— 10 mg
—e— 20 mg
—4— 30 mg o
—/—40 mg s

o] y=0.412x -1.882
R2 = 0.991

Fe-ZIF-8

Fe-ZIF-8(1:9)

22 24 26 28 30 82 a4 36 a8
InCo

0 50 100

150 200 250 300
t (phut)

Hinh 8. Phan sng xtc tac quang phan hiy phdm nhugm RDB véi nong dé dau khac nhau
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Bdng 5. Téc dg dau cia phan éng ¢ nong dé khéac nhau

Mau Néng dd (mg.L™) o R?
10 0,396 1
20 0,567 0,992
Fe-ZIF-8
30 0,601 0,991
40 0,714 0,999
Trong bai bao nay, str dung phuong phap ndng d6 dau dé tinh hing sé tc d6 k va bac n
r= _4c _ k.C"
cta phan tng XUc tac quang [19, 20] theo phuong trinh: dt
Lay logarit phuong trinh, ta duoc: Inro = Inki+ nInCy

Do thi hdi qui tuyén tinh cua Inr, d6i voi InC, 1a mot duong thang voi o doc 1a n va
diém cit truc tung cho Ink; (thé hién trén hinh 8). Gi tri ctia n va k tinh toan dugc thé hién trén
bang 6. D thi hdi qui tuyén tinh cho sy twong thich tot v&i hé sb chinh xac rat cao (R? =0.99).
Trong mdt s6 trudng hop, bac phan tng xtic tic quang 1a don vi [21, 22]. Trong bai bao nay, gia
tri cia n 13 0,412 ¢6 thé do su tham gia cua ca qua trinh hap phu va phan tng xtc tac quang.

Bing 6. Bic phan irng va hang so téc do

Mau Béc phan ng (n) k; R?

Fe-ZIF-8 0,412 0,152 0,991

Nguyén tic co ché x(c tac quang cua ban din, dic biét ZnO duoc gay ra bai photon tao
ra cap dién tur (¢) va 16 tréng quang sinh (h*) trong viing dan (CB) va vung héa tri (VB) [17,
21]. Nang luong viing cam khong qué 16n ciing nhu ning lugng lién két khong qué nho dé dién
tr c6 thé duoc kich thich trong viing UV-Vis va c6 thoi gian ton tai du dé tham gia phan @ng
quang héa. Ca hai yéu cau c6 thé duoc dap tng boi ZnO khi chiéu UV. Tuy nhién, &nh sang kha
kién co6 nang lugng thap khong thé kich thich va tao thanh electron kich thich va 15 tréng quang
sinh trong ZnO. Trong khi niang luwong viing cdm cua Fe,O5 hay FeO thi qua nho, cap dién tir va
16 tréng quang sinh d& dang tai hop cap. Su két hop Zn va imidazole trong cau tric ZIF-8 tao ra
muc dién tir méi trong viing cim caa ZnO, tao ra nang lwong ving hoa tri moi. Hon nita, pha
tap Fe vao ZIF-8 ciing tao thém mirc nang luong trong viing cam caa ZnO, hinh thanh mat viing
hoa tri khac. Nhu vy ving hoa tri duoc xem nhu nhitng biy trao dbi dién tir hay 15 tréng (bay
dién tu). By dién tir ndy c6 thé lam giam qua trinh tai hop cip electron - 15 hong quang sinh
trong ZIF-8 pha Fe [23], qué trinh nay c6 thé nang cao hoat tinh xdc tac quang. Trong Fe-ZIF-8,
viing héa tri dugc diéu chinh cha yéu béi obitan tréng cia Zn hay Fe. Nito trong Fe-ZIF-8 caa
imidazole tao ra mirc nang lugng ving cam (HOMO) (highest occupied molecular orbital) tao ra
kha ning hap thu 4nh sang kha kién. Ly do nay giai thich vi sao Fe-ZIF-8 ¢ kha ning xtc tac
quang trong viing kha kién. Thao luan nay duoc minh hoa trong so d6 duéi day.
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o2

2

Pl e e

Egzn ) = 3.2 N4

sun light

LUM

=

Hinh 9. Co ché dé nghi qua trinh phan huiy quang héa RDB trén xuc tac Fe-ZIF-8 duéi &nh sang mdt troi

4. KET LUAN

T6m lai, da thay thé dong hinh sét trong vat liéu ZIF-8 bang ion Fe*". Pha Fe vao ZIF-8

tao ra ning luong viing cim trong ving anh sang kha kién. Vat liéu Fe-ZIF-8 c6 thé hoat dong
nhu chit x(c tc quang trong ving kha kién ddi véi phan ang phan hay pham nhuém RDB.
Piéu nay duoc két luan rang ving hoa tri duoc tao ra boi obitan tréng ciia Zn hay Fe. Nguyeén tir
nito trong Fe-ZIF-8 trong imidazole lam cho ning lwong ving dan va hip thu duoc anh sang
ving kha kién. Trang thai nay quyét dinh hoat tinh xuc tic quang cia Fe-ZIF-8 khi chiéu anh

sdng mat troi.
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SYNTHESIS OF IRON MODIFIED ZEOLITIC IMIDAZOLATE FRAMEWORK-8 (Fe-
ZIF-8) AND PHOTOCATALYTIC ACTIVITY BY SUN LIGHT
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ABSTRACT

This paper presents the study on in situ incorporation of iron oxide into ZIF-8 with molar
ratio Zn**/Fe** = 9/1 (Fe-ZIF-8) and sun light driven photocatalytic activity of obtained
materials. The materials were characteristic of power X-ray diffraction (PXRD), BET, AAS,
X-ray photoelectron spectroscopy (XPS), diffusive reflectance UV-Vis (DR-UV-Vis) and
TGA. The results show that Fe (1) as iron source could be directly introduced into ZIF-8 to
form Fe-ZIF-8. ZIF-8 and Fe-ZIF-8 was selected as photocatalyst to decompose remazol
black B (RDB), a model of dye contaminant, under sun light illumination. ZIF-8 seems not
to catalyze for degradation of RDB while Fe-ZIF-8 exhibited sun light-driven
photocatalytic degradation of RDB. The kinetics of photocatalytic reaction were also
addressed. This study suggests iron modified zeolite-imidazole framework Fe-ZIF-8 to be
promising catalyst for the heterogeneous photo-catalytic dye degradation technique in
visible region.

Keywords: Fe-ZIF-8, photocatalytic degradation, remazol black B, ZIF-8.

66



