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ABSTRACT

Hydrotalcite ZnAICO3 and modified hydrotalcite CuZnAICOs; were
synthesized by a co-precipitation method from nitrate salts of Al, Zn
and Cu as precursors. Using Na>COs salt to provide COs" interlayer ion
and NaOH 2N solution to adjust the pH of the reaction mixture to pH =
9.5. The obtained samples were characterized by physical analysis
methods: XRD, EDX, SEM image, BET, UV-Vis DRS. The characterization
results showed that the two synthesized samples H and 3CuH (molar
ratio of Zn:Al and Cu:Zn:Al are 7:3 and 3:4:33 for H and 3CuH,
respectively) had a lamellar structure similar to hydrotalcite with ions
COs% in the interlayer. The molar ratio of Zn:Al and Cu:Zn:Al in the
samples is quite similar to the amount taken to synthesize the samples.
The specific surface area increased from 16.1 to 33.9 m?/g, while the
band gap energy Eg decreased from 3.02 to 1.25 eV, corresponding to
H and 3CuH. The photocatalytic activity of the 3CuH sample in the
decomposition reaction of methylene blue (MB) was much better than
that of the sample H at the concentrations of MB investigated (10, 25,
50 ppm). The catalytic activity of the 3CuH material depended on the
initial concentration of MB solution and the pH of the medium. Free
radicals OHe and holes h* play an important role in the photocatalytic
activity of 3CuH material. In addition, the 3CuH sample is capable of
effectively treating blue sedge textile dyeing wastewater with the
decomposition efficiency of blue substances reaching over 94% after 4
hours of illumination, the mineralization efficiency of pigments reaching
nearly 88% after 7 hours of lighting.

Gidi thiéu chung

Hydrotalcite 1a khoang sét anion cé céu tric hai chiéu
(2D) dudgc tao thanh tr cac I8p giéng nhu brucite tich
dién duang v&i mét 1Gp xen k& chira cac anion bu dién
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tich va cac phan tu trung hoa dién tich. Cong thuc
chung cla cac hydrotalcite E
Mgo,667A|0,333(OH)z(COg)o,weﬂ(HzO)o,s. Ké tu ldc khoang
hydrotalcite dugc phat hién, ngugi ta da khong nging
nghién ctu tinh chét, cling nhu cac linh vuc ting dung
khac nhau clia ho vat liéu nay. Ngay nay, cac vat liéu
hydroxide kép va vat liéu giéng hydrotalcite da dugc
nhiéu nha khoa hoc trong nudc va ngoai nudc quan
tam nghién cliu. Nhiing ho vat liéu nay déu cé cong
thic chung 13 [Miy! M(OH)* [Agn]"mH20, dugc
téng hop tU cac tién chat mudi cla céc ion kim loai
hoa tri Il va Il hodc hda tri Il va IV. Cac ion kim loai hda
tri Il (M") tao ra hydroxide 16p kép bao gom: Mg", Fe',
Co", Cu", Ni'" hodc Zn" va kim loai hoa tri ba 1a cac
cation: A", Cr'", Ga", In", Mn" hodc Fe'" tao thanh cac
I6p tich dién duong. A" chu yéu la cac anion vb co
hodc hitu ca (vi du: COs>, CI7, SO4, RCOOY). Uu diém
cla nhiing ho vat liéu hydrotalcite va hydroxide kép la
dé dang téng hop dugc bang phuong phap déng két
tla, thiét bi t6ng hap don gidn, dac biét 1a sy da dang
trong cac linh vuc Ung dung cla cac ho vat liéu nay
(hdp phu, xtc tac cho téng hop hitu co, xic tac héa
dau, quang xtc tac...) [1,2,3,4 1.

Céc vat liéu hydrotalcite MgAICO; bién tinh bang ion
Cu?* da cho thdy khd nang xr ly hiéu qud déi vdi
rhodamin-B, methylene blue va nudc thai dét nhudém
chiéu coi mau do clia cac vat lieu day nay® D3y vat
liéu ZnAICOs dugc bién tinh bang cac lugng khac nhau
clia ion Cu?* cling cho théy kha ndng phan huy rat tét
déi véi rohdamin-B, phenol dé va cac chat mau do
trong nudc thai dét nhudém chiéu coi [4,5]. Vi vay,
trong bai bao nay, ching téi nghién clu kha nang xu
ly methylene blue va cac chat mau trong nudc thai
mau xanh cla lang nghé dét chiéu céi cla cac vat liéu
hydrotalcite ZnAICOs bién tinh bang ion Cu?* theo ty
l& mol Cu:Zn:Al = 3:4:3 (3CUH - mau cé hoat tinh cao
theo tai liéu*l). Trén co s& dé, ching toi sé danh gia
dugc hoat tinh quang xic tac cla cac vat liéu téng
hap, cac yéu té anh hudng dén hoat tinh xuc tac, dé
xudt cd ché clia phan Ung phan hiy MB va kha nang
XU ly nuéc thai chiéu coi mau xanh cla vét liéu téng
hop. TU cac két qua khao sat thu dugc, cé thé danh gia
hiéu qua xtt ly MB & néng dé cao clia hai mau vat liéu
dai dién khi s&r dung anh sang kha kién ctia den LED 30
W.

Thyc nghiém va phuang phap nghién clu
Héa chdt

Cac hda chét dugc si dung dé téng hgp vat liéu gom
c6 Cu(NO3)2.3H0, Zn(NOs),.6H,O, Al(NO3)3.9H,0,

NaOH, Na,COs, HCl c6 xudt x( tir hdng Merck (Buc) va
c6 do tinh khiét phan tich (PA). Methylen blue c6 xuat
XU tUr hang Xilong (Trung Qudc), cd dé tinh khiét PA.

T6ng hop vt liéu

Qué trinh téng hop vat liéu H va 3CuH dugc thuc hién
theo tai liéu [4], dugc tém tat theo so do dudi day
(trong Hinh 7).

AI(NO3)3.9H,0 +

Nho tlr tir dén hét

Zn(NO3)2.6H,0 + Dung 25 mL Na:COs
CU(NO3)2.3H,0 (theo ti—{ dICh A L3 0 6M Kkhudy 60
[& mol xac dinh) (dd A) phut
+150 mL nudc cat 2 1an l
Gia hoa gel Knudy gel Bieu chinh pH
3100 °C, 24 |« trén may cua hon hap
gios trong khudy tr 60 ¢ bang dung dich
binh teflon phut NaOH 2M dén
l pH =95
REIa Sé\un S&y chéat ran Cac mau
pham bdng >0 80 °C trong| —>| |y 3¢
nudc nbng 24h
(70 °C) vai lan
dén pH=7

Hinh 1: Cac budc téng hop cac mau vat liéu H, 3CuH
Cdc phuong phdp Vit ly nghién ciiu dgic trung xuc tdc

Thanh phén pha tinh thé, théng s6 mang a,c dugc xac
dinh bdng gidn dd nhiéu xa tia X trén thiét bj D8
ADVANCE - Bruker tai khoa Hoda hoc, trudng Bai hoc
KHTN — DHQG Ha Noi. Thanh phan cac nguyén té
trong maudugc xac dinh bang phd EDX trén thiét bi
7593-H HORIBA, cac anh SEM cla vat liéu dugc do tai
do tai Vién Vat liéu - Vién Han Lam Khoa hoc Viét
Nam. Cac dudng dang nhiét hap phu/gidi hap phu N
dugc do tai Vién Hda hoc - Vién Han Lam Khoa hoc
Viét Nam. Quang ph6& UV-Vis DRS dudc xac dinh trén
may U-4100 Spectrophotometer tai khoa Hoa hoc -
trudng Bai hoc Su pham — Bai hoc Théi Nguyén.

Khdo sdt hogt tinh xtic tdc cia cdc mdu vat lidu tong
hgp déi véi MB

SU dung 0,2 g ctia hai mau vat liéu t6ng hop H va
3CuH dé tién hanh khado sat kha nang xi ly MB dudi
anh sang kha kién clia den LED 30 W (Rang Bong, Viét
Nam). Sau khi cho 0,2 g vét liéu vao coc thuy tinh 500
mL chra 250 mL dung dich MB, hén hgp dugc khudy
30 phut trong béng téi dé€ dat can bang hap phu. Sau
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do, thém 1,2 mL H.02 30% vao hdn hgp phan Ung,
tién hanh khdo sat khad nang phan hay MB dudi anh
sang den LED 30 W theo thdi gian chiéu sang. Sau moi
khoang 30 phut, tién hanh 18y mau (khodng 5 — 7 mL),
ly tdm va do dé hédp thu quang phéan t tai budc séng
664 nm dé xac dinh ndng d6 MB tai cac thai diém 18y
mau. Dua vao phuong trinh dudng chuén y = 0,1796x
+0,0433 (R? = 0,9995), co thé xac dinh dugc ndng do
MB con lai trong hdn hop phan Uing theo cac thai gian
chiéu sdng. Ngoai viéc so sanh hoat tinh xic tac cla 2
mau vat liéu H va 3CuH, chidng téi da khao sat cac yéu
t6 anh hudng dén hoat tinh xUc tac clia mau vat liéu
3CuH (ndng dé MB, pH madi trudng), xac dinh ca ché
phan hly MB cua vat liéu.

Khdo sdt khd nding xtr ly nuéc théi dét nhuém chiéu cdi
cua vat liéu

Nudc théi chiéu coi dugc 1dy tai hd gia dinh san xuét
chiéu coi & thén Bong Bang, x& An Vi, Huyén Quynh
Phuy, tinh Thai Binh. Nudc thai cé mau xanh dam dugc
pha loédng 20 [&n bang nudc cét. Sau do, 250 mL nudc
thai mau xanh dugc thém 0,2 g vat liéu va khudy 30
phut trong bong téi dé dat can bang hap phu. Sau do,
1,2 mL H202 30% dugc thém vao hdn hgp phan tng va
tién hanh chiéu sang bang dén LED 30 W. Sau cac
khoang thdi gian chiéu sang xac dinh, mét lugng mau
khodng 8 mL dugc lay ra dé ly tdm loai bd mét luong
nhd xtc tac. Tiép dén, moét phan nudc thai dugc pha
lodng 5 lan dé quét dai phé UV-Vis, xac dinh dugc
hiéu sudt phan huay chat mau. Mot phéan con lai (2,5
ml) dugc dung dé xac dinh chi s6& COD sau mdi
khodng thdi gian chiéu séang. Chi s6 COD dugc xac
dinh bang phuong phép bicromat. Dua vao phuong
trinh dudng chudn COD y = 0,0003x - 0,0008 (R? =
0,9996), c6 thé xéc dinh dugc chi s6 COD, d6 khoang
hoa cac chat hitu cg trong nudc thai dét nhudém chiéu
cdi theo thai gian chiéu sang.

Két qua va thao luan
Ddc trung cdu tric vt liéu xdc tdc
Gidn do XRD cua cdc vt liéu tong hop

Két qua phan tich gian d& XRD clia 2 mau vét liéu tng
hop H va 3CuH & Hinh 2 cho théy rang ca 2 mau vét
liéu nay déu xudt hién céc dinh pic nhiéu xa & cac goc

26 = 11,57° (doos), 23,45° (doos), 34,86° (dow), 39,5°
(dows), 60,9° (dvo) déc trung cho céu trdc cla vat liéu
hydrotalcite®®. Cac thong s6 mang tinh thé a, ¢ cta hai
mau vat liéu H va 3CuH tuong Uing la 3,012 va 24,19 A,

3,004 va 23,45 A. Cac théng s6 mang a, ¢ dugc tinh
theo cong thuc a = 2do va ¢ = 3doos. VGi két qué thu
dugc cho phép khang dinh cac mau vat liéu t6ng hap
o cac ion COs* G 16p xen gitta* ! Tuy nhién, cudng
do pic doos gidm manh trong mau 3CuH khi dua ion
Cu?* vao mang ludi bruxit clia hydrotalcite. Két qua
nay cho thdy sy suy gidm cdu tric Iép phién cla
hydrotalcite khi bién tinh vat liéu hydrotalcite bang ion
Cu®*.

2500
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—H ——3CuH
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sooj et NS M
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Hinh 2: Gidn dd XRD cla hai mau vat liéu H va 3CuH

Anh SEM cta cdc vét liéu téng hap

IMS-NKL 5.0kV 6. 4mm x100k SE(M)

IMS-NKL 5.0kV 6.1mm x100k SE(M)

Hinh 3: Anh SEM clla hai mau vat liéu H (a) va 3CuH (o)

Hinh 3 dudi day la anh SEM cau hai mau vat lieu H
(Hinh 3a) va 3CuH (Hinh 3b). C6 thé nhan thdy rang,
cd hai mau vat liéu t6ng hop déu cé céu tric dang
phién giéng vai cdu tric hydrotalcite. Biéu nay hoan
toan phu hgp vdi két quéd phén tich gidan do XRD.
https://doi.org/10.51316/jca.2023.044
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Két qua phdn tich thanh phan % nguyén té trong mau
bdng phé EDX

PhS EDX cua hai mau vat liéu H va 3CuH dugc thé
hién trong Hinh 4 dudi day. Két qua phéan tich phé EDX
thu dugc cho thdy rang cd hai mau vat liéu déu xuat
hién cac nguyén t6 phu hgp vdi cac tién chat dugc su
dung dé téng hop vét liéu. Ty 1& cac nguyén t& Zn:Al
trong mau H 1& 17,52:8,90~5,9:3, ti 16 Cu:Zn:Al trong

Nguyén té
—_ o 73,58
Al 8,90
Zn 17,52

% nguyén toe

Cuwong do (a.u.

: 4 6 8 10 12

Nang lrong (keV)

mau 3CuH 1a 10,98:13,14:9,03~ 3,6:4,4:3. Két qua nay
cO su sai léch so vdi ty 16 tien chét s dung dé téng
hop vat liéu (7:3 va 3:4:3, tuong Ung v&i mau H va
3CuH). Nguyén nhan la vét lieu dugc téng hop & pH
cao (pH = 9,5) nén mét phan AI(OH)s, Zn(OH), bi hoa
tan. Ngoai ra, phuong phép do diém dé xac dinh %
nguyén ti cac nguyén té cling anh hudng dén két qua
xac dinh ty 1& cac nguyén té.

Nguyén
t6

%nguyén tir

66,86
9,03
10,98

2 4 6 8 10 12
Niing lwgng (keV)

Hinh 4: Ph& EDX va % nguyén tf cac nguyén té cla hai mau vt liéu H (a) va 3CuH (b)

Duoing ddng nhiét hdp phu/giai hdp phu N (BET) cta
cdc mdu vdt lidu téng hop

Cac dudng dang nhiét hdp phu/giai hdp phu N2 (BET)
clia hai mau vat liéu t8ng hap déu thudc loai IV, kidu
H3 theo cach phan loai clia IUPAC, dac trung cho mao
quan trung binh ¥, Dién tich bé mat BET clia 2 mau
vat liéu H, 3CuH tuong Ung 1a 16,1 va 33,9 m?/g. Thé
tich mao quan tang tir 0,15 1én 0,21 cm®/g tucng Ung
v&i 2 mau vat lieu H va 3CuH [4].

Phé UV-Vis DRS cta cdc mdu vt liéu
PhG UV-Vis DRS va nang lugng viing cdm Eq cung cap

nhitng théng tin quan trong dé tién doan hoat tinh
quang xUc tac cla cac vat liéu téng hop. Két qua phan

10
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3CuH

b
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p
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tich phd UV-Vis DRS clia 2 mdu H va 3CuH dudc thé
hién trén hinh 5a cho thay bd hdp thy clia mau vét liéu
3CuH dich chuyén rat manh vé phia viing kha kién so
v&i mau vt liéu H. Biéu do cho thay réng, ca 2 mau
vat liéu nay sé& thé hién hoat tinh quang xuc tac dudi
anh sang kha kién. Nang lugng ving cadm Eq4 dudc xac
dinh dua vao do thi Tauc theo hinh 5b vdi két qua 1a
3,02 eV va 1,35 eV tuong Ung vdi hai mau vat liéu H va
3CuH. Khi so sanh vai nang lugng ving cém cla cac
vat liéu TiO, — P25 va ZnO c¢6 gié tri 3,2 eV thi ca 2
mau vt liéu téng hop déu cé ndng lugng ving cdm
nhd hon 3,2 eV. Bic biét 1a mau vat liéu 3CuH ¢ nang
lugng viing cdm nhd (1,35 eV), cho phép du doan rang
mau vat liéu 3CuH co hoat tinh quang xUc tac t6t dudi
anh sang kha kién.

3.0

25} (0)

g 20t

—_— 3CuH,

>

£ 15}

]
10}
05}

135 02
1 2 3 4 5 6
hV (eV)

0.0

Hinh 5: Ph UV-Vis DRS (a) va nang lugng viing cdm clia cac mau vat liéu téng hop H va 3CuH (b)

Khdo sdt kha ndng phdn hiy MB trén cdc mdu vt ligu
téng hop

Anh hudng ctia ndng dé MB va thoi gian chiéu sdng
dén hoat tinh xdc tdc cda vat lidu
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Két quéa khao sat thai gian dat can bang hép phu MB ra cac trung tdm xuc tac, cé tac dung chuyén hoa H,O-
25 ppm trong bdng téi trong hinh 6A Ung vd&i céc thanh cac géc hydroxyl (OH") lam tdng manh hoat tinh
dudng ab clia hai mau vat liéu H va 3CuH cho thdy  xUc tac clia véat liéu 3CuH.

rang chi sau khoang 30 phut, can bang hdp phu dat
cuc dai va hdu nhu it bi thay déi sau cac khoang thoi
gian tiép theo.

Hiéu suét hap phu MB 10 ppm ctia miu 3CuH va mau
H dat khodng 15% va 7%, tudng Ung trong khodng 30
phut khudy trong bong t6i dé dat can bang hap phu.
Khi khéo sét khd ndng phan hay trong béng téi cla hai Sau 180 phut chiéu sang, hiéu sudt phan hdy MB 10
mau vat lieu H (dudng ¢) va 3CuH (dudng d) d&i v&i  ppm trén mau vat liéu 3CuH dat 99% va 25% doi vdi
MB 25 ppm, két qua thu dugc trén hinh 6A cho thdy ~ méau H. Khi ting ndng d& MB lén 25, 50, 75 va 100
kha nang phan hiay MB 25 ppm clia mau vt liéu H ppm, hiéu sudt phan hiy MB trén mau vat liéu 3CuH
khéng dang k€ (hiéu sudt phan hay chi dat khoang déu gidm (hiéu sudt phan hiay MB 100 ppm chi dat
10% sau 180 phut xu ly). Tréi lai, mau vat liéu 3CuH c6 khodng 52% sau 300 phut chiéu sang). Trai lai, hiéu
khd nang phan hiy MB 25 ppm trong béng téi vdi sudt phan hily MB & ndng dé cao trén mau vat liéu H
hiéu suét dat khodng 62% sau 180 phut khdo sat. Két rét thap (H< 10%). Do téc dé phan hiy MB ndéng dé 25
qua nay chiing té rang mau vét liéu 3CuH khi két hop ppm chadm haon khi so sanh véi ndng dé 10 ppm, doéng
véi H,O, dong vai tro nhu mét hé Fenton di thé. Ngoai  thdi hiéu sudt phan hly MB 25 ppm c6 thé dat tdi
ra, khd nang phan hay MB 25 ppm clia mau vét liéu khoang 93% sau 240 phut chiéu sang trén mau vat liéu
3CuH khi dugc chiéu sang t6t hon han khi so sanh vdi 3CuH nén chung t6i lya chon ndng dé MB 25 ppm dé
hoat tinh ctia mau vat liéu nay trong boéng t6i & clng khao sat cac yéu t6 anh hudng tiép theo dén hoat tinh
diéu kién khdo sat (duong f hinh 6A). T cac két qua xUc tac cla vat liéu 3CuH.

khao sat thu dugc da chiing to rang mau vat liéu 3CuH
co vai tro la mét xdc tac Fenton di thé, dong thai 1a
m&t hé quang xdc tac dudi anh séng kha kién.

Vai tro xuc tac clia ion Cu?* ¢6 thé dugc minh hoa qua
cac phuang trinh sau day B4

2+ 2+ - .
Tién hanh khéo sat khd nang phan hdy MB & cac ndng CUT=ZnAl+ho = CuT-ZnAl (&7 hY) ;
d6 khac nhau déi véi hai mau vat liéu H va 3CuH, két H.O; + e -» HO™ + OH @)
qua thu (:‘{UQC tNrén H\Ihh 6B,C cho thay réng»hoat tinh CUZ*-ZnAl + HaOs — CU"OoH-ZnAl + H* 3);
xUc tac cla mau vat liéu 3CuH cao han nhiéu so vdi
mau vat liéu H. K&t qua khao sat nay phu hop véi phd Cu""OzH-ZnAl + H0; — Cu**-ZnAl + O, + "OH (4);
UV-Vis DRS va nang lugng ving cdm Eq clia hai mau OH' + MB — CAc san pham khirkhéng mau  (5);

vat liéu. Bong thai, két qua khdo sat da cho thay vai
trd clia ion Cu®* trong mang Iudi bruxit trong viéc tao
100

h* + MB — Céc san phdm oxy héa khéng mau (6).

—— H (a) — 3CuH (b)
——H {c) —— 3CuH (d)
——H(e) — 3CuH (7}
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204

04
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70 ppm (a) —— 25 ppm (5)—— 50 ppm (o] 100
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B

w

=
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)
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)
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s

=
-
=
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(B)

Hép . (a)
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- Phan hiy quang héa phu
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0 1
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=

Hinh 6: Hiéu sudt x(r ly MB theo thdi gian trén 2 mau vat liéu H va 3CuH
Ghi chi: Trong hinh 6A, cdc dudng a, b img vdi qud trinh hdp phu MB 25 ppm trong béng téi ciia méu H va 3CuH; cdc duong c,
d ng vdi qud trinh Fenton di thé trong béng t6i MB 25 ppm ctia mdu H va 3CuH; cdc dudng e, f ing vdi qud trinh phdn hiy MB
25 ppm cua H va 3CuH khi dugc chiéu sdng. Hinh 6B,C la hiéu sudt phdn hiy MB cta mdu 3CuH (B) va H (C) & cdc ndng dé MB
khdc nhau
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Anh huéng cta pH méi trudng dén hoat tinh xuc tdc
cta cia mau vt liéu 3CuH

Tién hanh chinh pH cta dung dich MB 25 ppm bdng
dung dich NaOH 0,IN va HCl 0,1 N tUf pH ban déu =
6,7 dén cac gia tri pH can khao sat (pH = 3,0; 4,0; 8,0;
10,0 va 12,0). Sau d¢, thuc hién cac budc khao sat dong
thdi vai cac hdn hgp phén Ung & cung diéu kién moi
trudng, két qua khdo sét anh hudng cia pH moi
trudng dén hoat tinh quang xdc tac ctia mau 3CuH
dugc trinh bay trong Hinh 7 dudi day.

100
——pH=13(@) ——pH=4(b)
——pH=6,7(c) —pH=8(d)
80+ ——pH=10(e) ——pH=12()
Q
&
= 60+
R
=
@
$<|:3'40-
==
20+

Phan hiy quang héa

0 60 120 180 240 300
Thei gian (phut)
Hinh 7: D6 chuyén hoa MB trén mau vat liéu 3CuH &
cac pH khac nhau
C6 thé thdy rang hoat tinh xic tac clia mau vat liéu
3CuH thay déi khong 16n trong mét khodng pH réng
tur 4,0 dén 10,0. Két qua nay phu hgp vdi cac vat liéu
Cu/LDH Khi gidm pH tUr 6,7 xuéng 3,0, hiéu suat
phan hiy MB 25 ppm gidm trong 120 phdt dau tién
chiéu sang, nguyén nhan la do cdu trdc vat liéu bi pha
hdy mét phan & pH acid manh, lam gidm s6 lugng tam
xUc tac. Dac biét la hiéu sudt phan hay MB 25 ppm

100
—_— =——Blank (a) = Ascobis acid (b)
= ——EDTA(c) —Isopropylic (d)
= 804 dl
e
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S 601
-
=
=
=40 (a)
wm
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b
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gidm manh & maoi trudng pH base manh (pH = 12,0),
nguyén nhan la do do nhdt clia dung tang tang lam
gidm su tuang tac clia MB vdi vat liéu, dong thdi & pH
cao s6 lugng géc OH" gidm manh do phan Ung cula
ion OH" v&i H.0; tao ra Oz kém hoat déng®:

OH™ + H0; » HOZ™ + H0 );
HOz + H202 = Oz + H0 + OH™ 8)

Khdo sdt tac nhdn bdy OH', O, h* va co ché dé xudt
phan hay MB caa vat ligu 3CuH

S dung ascobic acid 1T mM lam tac nhan bay géc O,
EDTA 1 mM (ethylene diamine tetra acetic acid) lam tac
nhan bay 16 tréng h* va Isopropylic alcohol 10 mM lam
tac nhan bay gbc OH" "8910 K&t qua khao sat thu
dugc trén Hinh 8a cho théy rang hoat tinh quang xtc
tac clia mau vat liéu gidam manh khi thém tac nhan bay
3 Isopropylic alcohol vao hén hap phan tng. Ngoai ra,
EDTA cling tham gia vao qua trinh bay 16 tréng h*, lam
gidm hoat tinh xUc tac cua vat liéu. Vd&i két qua khao
sat nay ching té rang cac géc hydroxyl OH® déng vai
tro quan trong trong qué trinh phan hdy MB, cung véi
vai tro clia 16 tréng h* tham gia truc ti€p vao qué trinh
oxi hda MB tao thanh céc san phdm trung gian khéng
mau, cudi cung tao ra CO, va H,O. Ca ché dé xuét cho
qué trinh phan hay MB cla vat liéu 3CuH dugc minh
hoa trén Hinh 8b. K& qua khdo sat nay phu hgp vdi
cong b clia nhom tac gia Xiaojiao Yu va cong sul.

Cic san phiim
phan hay

| I
A o CH, ey

HO* ’ Methylene blue
h*

Hinh 8: Anh hudng clia cac tac nhan bay géc tu do (a) va cd ché dé xudt phan hily MB cla vat liéu 3CuH (b)

Két qud khdo sdat khd ndng ly nudc thai dét nhuom
chiéu cdi caa vt liéu 3CuH

Nudc thai ban dau c6 mau xanh dam. Ching téi tién
hanh x ly hai mau nudc thai mau xanh pha loang 20
[an. Mot mau khéng diéu chinh pH ¢6 gid tri pH = 5,20
va mot mau nudc thai duge chinh pH dén 8,0 bang
dung dich NaOH 0,IN. Tién hanh hdp phu trong bong
t6i 30 phut, sau dé 2 mau dugc thém 1,2 mL H,0, dé

nghién clu kha nang phan hiy chat mau va kha nang
khoang hoa cac chat hitu cg trong nudc thai bang
mau vat liéu 3CuH. Sau 240 phut chiéu sang, mau
xanh cla nudc thai trong cé hai trudng hop bi bién
méat hoan toan, dung dich chuyén sang mau vang. Cac
chat mau xanh hép thu & budc séng khoang 617 nm,
cac chat mau vang hap thu & budc song khodng 427
nm. Hiéu sudt phan hdy phdm mau xanh dat 91 va
94% sau 240 phut chiéu sang tai pH = 5,20 va 8,0,

https://doi.org/10.51316/jca.2023.044
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tuong Ung. Tuy nhién, cdc phdm mau vang kha bén
trong mai trudng nudc, hiéu suét phan hly cac phdm
mau vang chi dat khodng 84% sau 7 giG chiéu sang tai
pH = 8,0 (Hinh 9a,b). Chi s6 COD cla nudc thai giam
dan tUr 52,6 xuéng 6,0 mg/L, dong thai hiéu suét

——0 phat
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—— 180 phut
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o O O
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-
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Thei gian (gio)

khoang hda cac chat hitu co trong nudc thai dat
khodng 88% sau 7 gid chiéu sang (Hinh 9c,d). Vai két
qua khao sat thu dugc, cd thé nhan thdy rang mau véat
liéu 3CuH hoan toan co thé Ung dung dé xir ly nudc
thai dét nhudém trong thuc té.

—e— pH = 5,20 (617nm) (a) —e— pH = 5,20 (427nm) (b)
4 —e—pH=8,0(617nm) (c) —=— pH =8,0(427nm) (d)
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Hinh 9: Phé UV-Vis clia cac chdt mau trong thanh phan nudc thai bi phan hly theo thdi gian chiéu sang tai pH = 8,0
(a), hiéu sudt phan hiy phdm xanh tai budc séng 617 nm va phdm vang tai budc séng 417 nm (b), Su thay déi chi s&
COD theo thdi gian (c) va dé khoang hda chét hitu ca theo thai gian (d) clia nudc thai

Két luan

Hai mau vat liéu H va 3CuH da dugc téng hop thanh
cobng bang phuong phap dong két tha. Két qua nghién
cttu dac trung cau tric cla hai mau vat liéu bang cac
phuong phép vat ly hién dai da cho thdy ca hai mau
vat liéu téng hop déu co céu tric I8p phién giéng vdi
hydrotalcite, c6 cac ion COs* & I&p xen gitta. Tuy
nhién, ciu tric I8p phién ctia mau 3CuH bi suy giam
khi thay thé dong hinh cac ion Cu?* trong mang Ui
bruxit cla hydrotalcite. Pong thdi, viéc bién tinh
hydrotalcite bang cac ion Cu?* d& thu dugc vt liéu cd
cdu tric mao quan trung binh vai dién tich bé mat
BET, thé tich mao quan I8n han so véi mau vat liéu H.
Dac biét 1a mau vat liéu bién tinh 3CuH c6 nang lugng
viing cdm nho hon nhiéu so véi mau vat liéu H (1,35 va
3,02 eV tuong Ung). Cac két qua khao sét da ching to
rang mau vat liéu 3CuH cé hoat tinh quang xUc tac tét
hon han so véi mau vat liéu H khi so sanh kha nang
phan hly cta ching déi véi MB & cac ndng dé 10, 25
va 50 ppm. Mau 3CuH c6 thé phan hiy MB v&i hiéu
suét cao ¢ ndbng dé MB 10 ppm va 25 ppm. Hoat tinh
quang xuc tac cua vat liéu 3CuH dugc duy tri trong

mot khodng pH réng tir 4,0 dén 10,0. Tac nhan tham
gia vao qua trinh phan hay MB cht yéu la géc OH" va
16 tréng h*. Cudi cung 1a mau vat lieu 3CuH co kha
nang xuf ly tét cac chat mau xanh va vang trong nudc
thai dét nhudém chiéu coi va co kha nang khoéng hoa
cac chét hitu cd trong nudc thai vdi hiéu suét khoang
hoa dat khodng 88% sau 7 gid chiéu sang.
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