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TOM TAT

Trong nghién civu nay, vit liéu MIL-101(Cr) dwgc tong hop thanh cong bang phwong
phap thity nhiét. San pham dwoc dic trung bang phirong phdp nhiéu xa tia X (XRD), quang
dién tir tia X (XPS), pho phan xa khuyéch tan tir ngoai kha kién (UV-Vis-DR). MIL-101(Cr)
diege iing dung trong phan g phdn hity quang héa pham nhuém Remazol Deep Black
RGB (RDB) trong dung dich nwéc. Két qua cho thday MIL-101(Cr) ¢6 khd ndng xiic tdc
quang trong cd ving dnh sang UV va kha kién. Nghién cieu dong hoc ciia phan tmg phén
hity quang h6a RDB trén MIL-101(Cr) véi sy kich thich cia anh sang UV da thuc hién. Bdc
phan tmg va hang sé téc d¢ ban dau cia phan img thu dwge lan lwot la 0,604 va 1,156
[(mg.LH%*%® phit™]. MIL-101(Cr) duge ciu tao tir cac cum CrsOu dong vai tro nhu
nhitng cham heong tir dwoc bao quanh boi 6 phoi tir terephtalat hoat dong nhw nhitng anten
hdp thu dnh sdng tao nén trieong phéi tir gdy ra sw hdp thu va dich chuyén dién tir. Vi vy,
trong két qua UV-Vis-DR thu dwoc ¢é 3 pic hdp thu tiong ting véi 3 sw dich chuyén dién
tir “Agg — *Tag *Asg — "Tig *Aog — *Tig (P) trén gian do Tanabe-Sugano d°.

Tir khéa: MIL-101(Cr), xiic tdc quang héa, pham nhuém Remazol Deep black RGB

1. GIOI THIEU trong linh vuc hip phy va xuc tac nhu luu trit
Vit liéu khung hitu co kim loai (MOFs)  khi [4, 6-11~], phér] tach khi [12, 13], X’L'JC tac
c6 do xép khéng 10, 1én dén 90% la khoang  [14, 15], dan thude [16, 17], cam bicn khi
trbng [1], v6i dién tich bé mat va thé tich  [18], lam xUc tac quang [19], vét liéu tir tinh
mao quan rat 1én (2000 - 6000 m*.g?; 1-2 [2‘01 21]. Tuy nhién, xtc tc quang hoa 1a mét
cm®.g™). Do d6, MOFs d thu hat duge sy~ tiém nang tng dung méi cua loai vat licu
phat trién nghién ctru manh mé& trong suét ~ Nay. Géan day, mot so vat liéu MOFs nhu
mot thap ki qua. Sau nhing cong bd dau tién MOF-5 [1, 22, 23], MIL-125 [24], MIL-
vao cudi nhimg nim chin muoi [2, 3], di co 53(M) (M = Fe, Al, Cr) [25] da duqc ung
hang nghin céc nghién ctru vé cac vat ligu ~ dung trong phan tmg xtc tic quang dé phan
MOFs khac nhau dugc cong bd [4, 5]. Nhy  huy cac phdm nhuom khac nhau. Trong
nhitng wu diém vuot tréi vé& cdu trac xop nghién ctru nay, MIL-101(Cr) dugc str dung
ciing nhu tinh chét b& mat, MOFs tro thanh ~ cho phan umg xic tac quang héa phan huy
{mg cir vién cho nhiéu tmg dung quan trong pham nhuém RDB trong dung dich nudc.
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2. THUC NGHIEM

MIL-101(Cr) dugc tong hop bang
phuong phap thuy nhiét [26, 27]. Hon hop
gbm acid 1,4-benzene dicarboxylic (H,BDC),
chromium (111) nitrate nonahydrate (Cr(NOg)s.
9H,0) vao H,0, vira khqu vura cho tu tur
tung giot axit HF vao, sau khoang 15 phut,
chuyén toan by hdn hop vao binh Teflon,
day kin, cho vao ti sdy ¢ 200°C trong 8
gid. Mau thu dugce ¢ dang bot mau xanh c6
ln nhitng hat tinh thé mau tring cia axit
H,BDC du, dem tinh ché bang cach chiét
soxhlet lién tuc vai etanol trong khoang 12 gio
dé thu duoc san pham cudi clng.

Gian d6 XRD duoc ghi trén may DS-
Advance (Brucker, Puc) voi tia phat xa
CuKa c6 bude song 1=1,5406 A. Pho UV-
Vis- DR dugc do trén may JASCO-V670
véi bude song tir 200 nm dén 800 nm. Phd
XPS dugc do trén may Shimadzu Kratos
AXISULTRA DLD spectrometer, st dung
ngudn phat tia X voi bia Al, ong phat lam
viéc & 15 kV - 10 mA. Céc dai nang lugng
lién két (binding energies) dugc hiéu chinh
bang cach chuan ndi véi pic Cls (6 284.6
eV). Pau tién, quét so bo toan bd mau tir 0-
1200 eV, sau d6 quét vol do phan giai cao
cho pic Cr2p tir 557 eV - 607 eV. Pic dugc
phan giai trén phin mém Casa XPS.

Mot hén hop dung dich pham nhudém
RDB va xac tac MIL-101(Cr) dugc cho vao
cbc 250 mL, khudy tir nhe trén may Thermo
Scientific Cimarec (Malaysia). Thi nghiém
duoc tién hanh trong didu kién chiéu sang
UV (4 = 300 nm) hoac anh sang mat troi.
Sau mdi khoang thoi gian nhat dinh, dung
dich dwoc ht ra bang xiranh va ly tim dé
loai bo xuc tac, ndng do ciia dung dich pham
nhudém cudi cung dugc xac dinh béng
phuong phap UV-Vis trén may Lamda 25
Spectrophotometer (Perkine-Imer, Singapore)
& Amax cia pham nhuém RDB (600 nm).
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3. KET QUA VA THAO LUAN

Hinh 1 trinh bay gian d6 XRD cua
MIL-101(Cr) téng hop dugc trong nghién
ctru nay. Két qua cho thdy mau XRD hoan
toan phi hop véi cong b [26] va co day du
cac pic dac trung cua vat li¢u MIL-101(Cr).
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Hinh 1. Gidn d6 XRD va chi sé Miller cia
MIL-101

Pé xac dinh trang thai oxi hoa ciia crom
trong MIL-101(Cr) chiing tdi tién hanh phan
tich phé XPS dugc trinh bay trén Hinh 2.
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Hinh 2. Phé XPS ciia MIL-101(Cr)(a) va ning
liwong lién két cia Cr2p (b)
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Twr Hinh 2a ching ta quan sat dugc mot
pic & muc nang luong ~300 (eV) la cua
Cls va mot su tach obitan spin cua Cr2p
tuong tng voi hai mic nang luong 587¢V
dbi véi Cr2pyp va 576eV ddi voi Cr2pap
(Hinh 2b) chung té rang crom chi c6 trang
thai oxi hoa (+3) trong vat licu MIL-
101(Cr). Hinh 3 thé hién két qua UV-Vis-
DR cua MIL-101(Cr).
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Hinh 3. Phé UV-Vis-DR (a) va ndng lwong ciia cdc

buée chuyén dién tir ciia MIL-101(Cr) (b)

Su chuyén dich dién t&r dugc quan sat
rat 16 d6i v6i MIL-101(Cr) nhu trinh bay &
Hinh 3a. B thi («£)? theo E hinh 3b) cho
thdy MIL-101(Cr) c6 ba ving ning lugng
bi kich thich: O ving tir ngoai 3,74 eV (332
nm), ving kha kién 2,27 eV (547 nm) va
1,75 eV (709 nm).

Theo két qua XPS, crom trong MIL-
101(Cr) l1a Cr*, do véy chung ti cho ring
su chuyén dich dién tir & day lién quan dén
su Chuyén dich dién tir trong obitan 3d® cua
Cr¥ duéi tac dung cua truong phdi tir tere-
phtalat. D& phan tich sy chuyén dién tir
nay, chlng toi st dung gian d6 Tanabe-
Sugano d®. Theo gian dd Tanabe-Sugano
d®, cac su dich chuyén dugc phép spin (spin
allowed transition) nhu sau:

Pog = Tag, “Pag —*Tig; *Bog = Tig(P)

Tir dd thi («E)? theo E (hinh 3b), ba
vung nang lugng bi kich thich ‘umng ung

voi sb song: v = 14104,37 (cm™), w =
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18281,54 (cm™) va v; = 30120,48 (cm™).
Te d6 ta co6O ty 6 win
18282,54/14104,37 = 1,3, dua vao gian dd
Tanabe-Sugano hé d°, ti sé nay tuong tng
véi A./B = 36.

Vi Ao/B = 36 chiing ta co thé tim duoc
céc gia tri E/B ddi voi cac sy dich chuyén
spin cho phép nhu sau: /B = 36; w/B =
46; V3/B =76.

Vi v = 14104,37 cm™ nén gia tri B c6
thé tinh toan tir budc chuyén spin cho phép
dau tién B = 391,8 cm™. Vi thé A, c thé
tinh dugc tir ty s6 A./B = 36.

A, = B*36 = 391,8*36 = 14104,37 cm™.

C6 thé thay rang hé s6 Racah B trong
MIL-101(Cr) 12 391,8 cm™ trong khi d6 B
trong Cr¥* ty do 1a 1030 cm™. Nhu vy,
c6 su giam khoang 62% tham s Racah
ctia MIL-101(Cr) so v6i Cr;03 cho thay
su anh huong manh cta trudng phdi tir
terephtalat.

Nhu vy, trong céu trac MIL-101(Cr),
cac phdi tur terephtalat dong vai tro nhu
nhiing anten nh@n nang lugng kich thich,
chung tao thanh trudong phdi tir gy ra sy
hap thu va dich chuyén dién tir theo ba mirc
nhu sau:

“Agg — *Tg ting v6i bude séng 709 nm
ning lugng chuyén dich 1,75 eV.

*Aog — *T1q g v6i bude song 547 nm
nang luong chuyén dich 2,27 eV.

4A2g - 4T19(P) ung vai budc song 332
nm nang lugng chuyén dich 3,74 eV.

Hinh 4 mé ta ba budc chuyén dién tir
dugc phép spin trong gian d6 Tanabe-
Sugano hé d® twong Ung véi ba ving ning
lugng bi kich thich cia MIL-101(Cr). Vat liéu
MIL-101(Cr) dugc dy doan 1a co thé sir
dung lam xuc tdc quang ¢ cac budc song
cia ving UV ciing nhu ving kha kién.
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Hinh 5 trinh bay dong hoc ctia qua trinh
phan hiy mau phim nhuém RDB trén xtc
tac MIL-101(Cr) trong diéu kién chiéu sang
UV, anh sang mdt troi va trong tdi.
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Hinh 4. So' d6 mé ta sur chuyén dich dién tir
twong ung voi ba mirc nang luwong kich thich
trong MIL-101(Cr)

Két qua cho thiy pham nhudm bi mat
mau hoan toan khi dugc chiéu UV sau 45
phut va phan trim pham nhudém bi mat mau
trong diéu kién anh sang mit troi ciing dat
dén 83% va chi c6 43% RDB bi mat mau
khi trong bong tdi. Nhu vay, ngoai anh
sang UV, MIL-101(Cr) van c6 kha ning bi
kich thich quang hoa boi anh sang tring
mat troi 1am phan hity pham nhuém RDB,
diéu nay hoan toan phu hop véi két qua
phan tich vé su chuyén dich dién tir trong
cac obitan 3d (mg vdi cac budc chuyén & ca
vfmg tir ngoai va kha kién *Agg — “Tog; “Agg
— Tig; Ay —> Tlg(P) Trong t6i, do chi
xdy ra qua trinh hap phu va vi diéu kién
khuay tr nhe nén tdc do méat mau cham.
Trong khi d6, c6 Cr,O3 va chiéu UV hay
anh sang mat troi hdu nhu khong gy ra su
mat mau. Diéu nay ching t6 MIL-101(Cr)
c6 kha nang xuc tac quang hoa vai su kich
thich anh sdng UV va anh sdng mat troi.

Céc két qua trén da ching minh cho sy
phan tich & phan trén vé hoat tinh quang
hoc cua MIL-101(Cr), trong khi Cr,03
khong c6 hoat tinh nay. Vi chung t61 khong
thé kiém soat dugc ngudn anh sang tring
nén trong nghién ctru nay, chung t61 chi tap
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trung vao nghién ctru dong hoc ctua phan
tmg phan huy phim nhudém trén MIL-
101(Cr) dudi diéu kién chiéu sang UV.
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Hinh 5. Két qua phan hity phdam nhudm khi chiéu
UV, dnh sang mdt troi va trong t6i (V = 150mL,
nhiét dg phong, khoi hrong ciia MIL-101(Cr):
0,05 gam, C, = 30 ppm, khudy tir nhe)

Nong d6 dau cua dung dich pham
nhuém c6é anh hudng rat 1on dén téc do
phan ing phan hiy quang hoa [28-30]. Day
chinh la Iy do ching t6i khao sat sy anh
huong cia nong d6 dau dén toc do phan
hay phdm nhudém trén MIL-101(Cr) nhim
tim ra khoang nong do thich hop cho
nghién ctru dong hoc cia phan tmg quang
XUc tac trén vat liéu nay. Su anh huong cua
ndéng do dau dén phan mg quang xuc tac
phan hay phdm nhuém RDB trén MIL-
101(Cr) dugc thé hién trén Hinh 6. Két qua
cho thiy thoi gian mat mau phim nhudém
RDB ting 1én khi ting ndng do dau tir 10
ppm dén 50 ppm. Diéu nay chung to toc do
mat mau thay doi tuy thudc vao nong do
dau va day la khoang nong do thich hop
cho nghién ctu dong hoc cua phan Ung
quang hoa.

Do téc do mit mau trong phan Ung
quang hoa lién quan dén hép phy, ddi véi
vat liéu xdp nhu MOFs thi van dé hap phu
c6 anh hudng rat rd rang, nén can thiét phai
tach bach hai qua trinh nay. C6 hai khuynh
huéng thyc hién phan Gmg dé nghién ciru
dong hoc khac nhau: (i) chit xac tac duoc
ngam trong dung dich chtra phdm mau cho
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dén khi dat bdo hoa, thoi gian t dugc tinh tir
khi chiéu UV [25, 31]; (ii) chat xuc tac
dugc dua vao dung dich phim nhudm,
cung véi thoi diém chiéu UV va thoi gian
bat dau duoc tinh tr luc dua xuc tic va
chiéu UV [32, 33]. Theo cach thir nhét thi
van dé hép phu dugc loai trir, nhung cach
tinh néng do dau khong giai quyét duoc.
Hon thé nita, luc ndy c6 hai van dé xay ra,
qua trinh hip phu thi duoc quyét dinh bai
qui luat can béng nhié¢t dong hoc K, trong
khi d6 phan ng quang hoa lai dugc quyét
dinh boi qui ludt dong hoc, ma qui ludt can
bang nhiét dong hoc thi khong lién quan
dén van d¢ dong hoc [34]. Do d6, trong
nghién ctru nay ching t6i chon cach thuc
nghién ctru dong hoc theo hudng thir hai.
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Hinh 6. Anh huéng ciia nong dg dau RDB dén
phan g quang xiic tac (V =150 mL, nong dé
dau: 10 - 50 mg.L™", khoi lwong xic tac MIL-
101(Cr): 0,05 gam, nhiét dé phong, chiéu UV)
Phuong trinh dong hoc biéu kién cua
phan ung dugc xac dinh nhu sau:

dC (1)

r=-—=kC"
dt

Phuong phap nong do dau ciing dugc
mot sb tac gia st dung mot cach c6 hi¢u
qua trong nghién ctru xac dinh hang s toc
d6 ban dau va bac phan ng quang xuc tac
[33, 35, 36]. Tc d6 dau cua phan ting duoc
biéu dién bang phuong trinh:

30
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= _dc = _AC = Co=C (2)
dt At t
Trong do, ro (mg.L™.phat?) 1a tbe do
dau cua phan ung, Co, C; 1a néng do phém
nhudm tai thoi diém ban dau va thoi diém t
(mg.L™), ki [(mg.L"H) " phat?] 14 hing sb
tbc d6 ban dau cua phan ung, 1iy logarit
phuong trinh (3.15) ta duogc:
Inro= Ink; + nInCy

=k C!

©)

Dbi véi mot diy cac nong do dau, tir 4o
dbc va doan cit truc tung cia dd thi tuyén
tinh Inr, theo InCy, ta s& tinh dugc n va k;.

Két qua cho thiy bac phan tng cia
phuong phap nay cé do lap lai cao nhung
néu lay thoi gian khac nhau s& cho két qua
hang sb tbc do khac nhau.

Van dé then chét & ddy 1a can xac dinh
chinh xac téc do dau tai ndng do Co, khi
thoi gian tién dén zero. Chung toi dé nghi
cach xac dinh ro nhu sau:

Lay tich phan phuong trinh téc do dau

2 . dC
tong quat r, = Ty ta duogc:

Ci=-rpt+Co 4

Tir phuong trinh (4) ta thay, do déc
cia duong thiang tiép tuyén tai Co cua
duong cong C; = f(t) chinh la téc do dau.
Két qua xac dinh tbc do dau ro trinh bay &
hinh 7.

Sau khi tim dugc C&c gia tri ro twong
g voi cac nong do dau Co, hoi qui tuyén
tinh Inry theo InCy thu duoc két qua thé
hién trén Hinh 8. Chiing ta c6 thé thay
duong thang tuyén tinh nay co6 hé sd xéc
dinh r? cao va su phan tich hdi qui twong
quan dugc chdp nhan vé mat théng ké véi
gia tri p = 0,000. Bac cua phan ing quang
xtc tac phan hiy phdm nhuém RDB trén
MIL-101(Cr) 1a 0,604 va hang sb téc do
phan tmg 1a 1,156 [(mg.L™)**%* phit™]
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Hinh 7. Bé thi C(t) theo t va cdc tiép tuyén tai

Co. (V = 150 mL, nong dé dau: 10 - 50 mg.L™,

khoi lwong xiic tde MIL-101(Cr): 0,05 gam, nhiét
dg phong, chiéu UV)
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Hinh 8. Dé thi In(ro) theo In(Cy)
Dé nghién ctru dong hoc phan tmg quang
héa, md hinh Langmuir-Heishe-lwood (L-H)
[37] duoc s dung rong rdi trong nhiéu
nghién ctru trude day [30, 32, 38]. Theo md
hinh nay, tbc d6 phan tmg sé& ti 1¢ voi phan
traim bé mit chat phan tmg bao phu 1én chét
xuc tac, 6, theo phuong trinh:
dC k. .K,,.C,

rn=kg=——= 5
o 1+K,,.C, ®)

dt

Trong do, kr (mg.L ™ .phit™) 14 hing sb

téc d6 phan ung, Kiy (L.mg™) 1a hiang sb
hap phu can bang Langmuir-Hinshelwood,
6 1a phan traim bé mat chit phan tng bao
phu 1én chét xtc tac, ro (mg.L ™ .phat?) 1a
tdc d6 phan ng quang xuc tac, Co (mg.L™)
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la nong d6 dau cia hop chit hiru co.
Phuong trinh (5) c6 thé dugc viét dudi
dang tuyén tinh nhu sau:
1 1+K, G 1
n k.Kg,C, k.K,C, k

Tir d6 thi 1/ro theo 1/Cq ching ta c6
thé tinh dwoc kr va Ky Két qua hoi qui
tuyén tinh theo phuong trinh (6) & cic nong
d6 ban dau Cy khéc nhau duoc trinh bay
trén hinh 8. Két qua phan tich hdi qui tuyén
tinh nay dugc chép nhan vé mat théng ké voi
mirc kiém dinh = 0,01 (gid #i p = 0,000).
Gié tri kt va Ky lan luot 1a 17,857 mg.L’
! phat? va 0,035 L.mg™.

1

(6)

y = 1,596x + 0,056
=0,987, p = 0,001

1r,

002 003 004 005 0.06 0.7 008 009 010 011
e,

Hinh 8. D6 thi 1/r, theo 1/C.

Kha nang hap phu ciia MIL-101(Cr) déi
v6i pham nhudm RBD xay ra rat nhanh trong
giai doan dau tién nén chung t6i cho ring cac
qué trinh quang hoa xay ra trén bé mat MIL-
101(Cr) sau khi qua trinh hip phuy xay ra.

Thi nghiém ching to xuc tac di thé (10
ri ion Cr**) thu dugc két qua thé hién trén
hinh 9. Cac thi nghiém dugc tién hanh
trong diéu kién nhu nhau va déu chiéu UV
nhung thay ddi xuc tac. Phan Gng phan huy
quang hoa phdm nhuém RDB trén xtc tac
MIL-101(Cr) dugc thém vao 0,05g mudi
Cr(NO3)s. Két qua cho thay viéc thém vao
cr* dong thé hau nhu khong anh hudng
dén sy phan hiy pham nhudm so véi truong
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hop chi dung MIL-101(Cr). Trong khi do,
dbi voi thi nghiém xac tac MIL-101(Cr)
nhung chit xuc tac duoc loc bo sau 5 phut
phan tmg, két qua cho thdy mic du van duy
tri chiéu UV nhung sy mit mau cta phim
nhuém hau nhu khéng dang ké. Ngoai ra,
d6i voi thi nghiém chi cho mubi Cr¥* thi
khong c6 su phan huy phim nhudém xay ra.
Cac thi nghiém trén khang dinh rang xuc tic
MIL-101(Cr) thuc hién trong hé Xxuc tac
quang hoa 1a xuc tac dj thé.

1.0 - — *
—=— MIL-101(Cr) + Cr**
—4— Tach MIL-101(Cr) sau 5 phuit
—o— MIL-101(Cr)
—x—Cr

\
N

° —
- 8
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0.04

T T T T T T T T )
10 15 20 25 30 35 40 45 50
t (phut)

Hinh 9. Thi nghiém chitng minh MIL-101(Cr)
la xiic tac di thé. (V = 150 mL, nong dg dau: 30
mg.L™, khoi lwong xiic tac MIL-101(Cr): 0,05
gam, nhiét dg phong, chiéu UV)

0 5

Nhu da ching minh, qua trinh kich
thich hap thu cua MIL-101(Cr) lién quan
dén dich chuyén dién tir trong obitan 3d* c6
thé tao ra cac dién tir tu do (e) vald tréng
(h"). Co ché cua phan tmg phan hily quang
xic tic pham nhuém RDB trén MIL-
101(Cr) c6 thé dugc thao luan dua vao ly
thuyét chat ban dan [25]. Khi x(c tac quang
hoa MIL-101(Cr) dugc kich thich bdi bl
xa UV hay ning luong anh sang trang thi
c6 thé tao ra cap dién tir (¢) va 18 tréng
quang sinh (h") véi kha ning oxi h6éa manh
c6 thé oxi hoa tryc tiép cac phan tir pham
nhudm RDB hodc phan tmg vé1 H,O hoac
OH" @ sinh ra cac gbc ty do (OH). Cac
gbc tr do (OH) nay s& oxi hoa manh cic
phan tir pham nhuém hap phuy trén bé mit
xuc tac. Trong khi do, cac electron quang
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sinh (e") s& két hop voi cac phan tir O, dé
tao ra cac gdc superoxit (O;) va ddy ciing
Ia tAc nh&n oxi hda manh lam phan hiy cac
phan tir pham nhuém RDB.

DPé danh gia qua trinh phan hiy quang
hoa 1am mat mau dung dich phim nhuém
RDB trén MIL-101(Cr), ching toi da tién
hanh do COD va phd UV-Vis cua dung dich
RDB truéc va sau khi phan ung. Két qua
UV-Vis (hinh 10) cho thdy sau phan tng, hai
pic hép thu dic trung cta phan tir phim
nhuom & khoang 300 nm dac trung cho su
chuyén dich dién tir ciia vong benzen va 600
nm dic trung cho su dich chuyén dién tir cua
nhém mang mau trong phan tir phdm nhudém
d3 bi mat hoan toan sau 45 phut. Két qua nay
ciing tuong dong voi sy giam COD tir 86,4
mg.L™" ciia mAu phdm nhudém ban diu dén 10
mg.L™" @i v6i méu sau phan ung 45 phut.
Két qua trén cho thay RDB bj khoang hoa
hoan toan tao thanh CO..

1.04

097 | ——— Mau ddu
. (a)
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Hinh 10. Két qua phé UV-Vis (a) va COD
(b) ciia dung dich pham nhuém RDB & cdc thoi
diém khdc nhau véi xiic tdc MIL-101(Cr) trong
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diéu kién chiéu UV. (N(;ng do phcfm nhuom ban
dau: 30 ppm,V = 150 mL, khoi lwong xuc tac
MIL-101(Cr) 0,05 g, nhiét dé phong)

4. KET LUAN

Cac cum trime Cr3Op6 trong MIL-
101(Cr) déng vai trd nhu nhitng chim
luong tir dugc bao quanh boi 6 phdi tir
terephtalat. Cac phdi tir ndy hoat dong nhu
nhitng anten hap thy anh sang c6 budc song
l6n hon 220 nm, chiung tao thanh truong
phéi tir gay ra sy hip thu va dich chuyén

kha nang lam xuc tac quang héa phan huy
phdm nhudém trong vung kha kién ciing
nhu vung to ngoai. Pong hoc phan huy
phdm nhudém trén xuc tac MIL-101(Cr)
dugc nghién ciu bang phuong phap ndng
d6 dau. Béc ctia phan Gmg quang xtc tac phan
hiy pham nhuém RDB trén MIL-101(Cr) la
0,604 va hang sb toc do phan tng 1a 1,156
[(mg.LH)*** phat™]. Qué trinh xlc tac
quang hoéa xay ra sau va khoang hoa hoan
toan chét hitu co tao thanh CO, va H,0.

dién tir. Nho vay, vat liéu MIL-101(Cr) cé
RESEARCH PHOTOCHEMICAL DECOMPOSITION OF THE DYE REMAZOL

DEEP BLACK (RDB) ON CATALYSIS MIL-101 (Cr)
Vo Thi Thanh Chau"¥, Dinh Quang Khieu®, Hoang Van Duc®,
Tran Ngoc Luu®, Luu Ngoc Luong®, Tran Trong Hieu®,
Dao Thi Bich Phuong®, Dang Huu Phu®
(1) Hue University, (2) Industry University Of Ho Chi Minh Cyty

ABSTRACT
In this research, material MIL-101 (Cr) is collected successfully by hydrothermal method.
Products is characterized byX-ray diffraction method (XRD), X-ray photoelectron (XPS),
ultraviolet visiblediffuse reflectance spectrum (UV-Vis-DR). MIL-101 (Cr) is applied in
photochemical decomposition of the dye Remazol Deep black RGB (RDB)in aqueous solution.
The result shows MIL-101 (Cr) is capable of photo catalysis in in both the UV and visible light.
Kinetics Study of photochemical decomposition reactions RDB on MIL-101 (Cr) with the
stimulation of UV light is performed. Reaction level and initial speed constants of obtained
responses respectively are 0,604 and 1,156 [(mg.L™)*** minute™]. MIL-101 (Cr) is structured
from Cr3046 playing role as quantum dots surrounded by 6 ligandsterephtalat acting as light-
absorbing antennas generating ligand field leading to absorption and electron transfer. For
this reason, in results of UV-Vis-DR, it is collected 3 pic absorptionrespectively to 3 electronic
shifts *Agg —"Tag, *Agg —='T1g; “Azg —='T14 (P) on diagramTanabe-Sugano d°.
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