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cac vat liéu MgAl-hydrotalcite bién tinh bang ion Co?* st dung persulfate hoat hda
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ABSTRACT

Sets of MgAl-hydrotalcite materials modified with Co?* ions were
synthesized by the co-precipitation method. The characterization results
showed that the synthesized material samples had a hydrotalcite-like
structure, and the lamellar order decreased when the amount of Co®*
ions substitution increased. However, the absorption edges of the
modified samples shifted strongly to the visible region, and the band
gap energy decreased significantly from 3.56 eV for MgH sample to
1.54 eV for 3.0CoMgH sample, enhancing the catalytic activity of the
modified materials. The 1.5CoMgH sample had the highest CIP 25 ppm
treatment efficiency (reaching around 84 - 86% after 240 minutes of
illumination using 02N persulfate activation). Additionally, the
0.5CoMgH sample had the highest CIP 20 ppm photodegradation
efficiency, reaching about 50% of the total treatment efficiency of about

88.6%.

Gidi thiéu chung

Ho véat liéu MgAl-hydrotalcite c6 cdu tric I6p kép
giéng vdi ho hydroxide 16p kép (LDHSs), va c6 ban chéat
la khoang sét anion. Thong thudng, cac cation Mg?*,
APP* tao thanh cac dang hydroxide Mg(OH)z, Al(OH)3
tao thanh cac 1&p, cac anion OH, CI, NOs, COs* ...
phén bé & cac I&p xen gilta trong mang Iudi bruxit [1].
Céac két qua cong bé cho thdy cac vat liéu hydrotalcite
c6 nhiéu Ung dung trong nhiéu linh vuc khac nhau:
Hép phu, xUc tac, trao ddi ion, hoa dugc.. [2] Tuy
nhién, dé nang cao hiéu qua hap phu cling nhu kha
nang Ung dung lam xdc tac trong cac linh vuc khac
nhau thi cac véat liéu giéng hydrotalcite d& dugc téng
hop. C6 nhiéu phuong phap dé téng hap cac vat liéu
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hydrotalcite, hydroxide I6p kép bién tinh nhu phuong
phap déng két tla, phuong phap thay nhiét, phuong
phép trao déi ion, phuong phap thu hdi qua qua trinh
nung, phuang phép sol-gel, st dung vi song,...[1,3,4].
MOt trong cac phuong phap téng hgp don gian, phé
bién nhét téng hap cac vat liéu hydrotalcite, LDHs bién
tinh 1a phuong phap doéng két tia. Bang cach st dung
cac kim loai chuyén tiép, kim loai qui dé thay thé déng
hinh ion Mg?* trong mang Iudi bruxit (nhu Cu®*, Co™,
Mn2*, Ni2*, Ag*, Au®*, Pt4*,..) [2,3].

Trong mét vai thap ki gan day, nhiéu loai khang sinh
ton du trong moi trudng nudc véi ndng dé nho (mg/L/
ug/L/ ng/L) d& xudt hién trong cac ngudn nudc mat &
nhigu nai trén thé gidi. Do vay, cac loai khang sinh tén
du nay d& va dang tao ra nhiing hé luy khon ludng
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cho con ngudi va cac hé sinh thai, dac biét la van dé
khéng khang sinh [5,6,7]. Do vay, van dé cap bach la
phai xur ly triét dé cac loai khang sinh trudc khi phat
thai ngudn nudc ra moi trudng ti€p nhan.

Cac vt liéu MgAl-hydrotalcite bién tinh bang ion Co?*
da dugc quan tdm nghién cliu bdi mét sé tac gia trong
va ngoai nudc [4,8,9,10]. Cac vat lieu MgCoAl-LDH
dang cudn va dang phién (ti 1& mol Mg:Co:Al — 8:1:3)
dugc st dung dé xit ly methylene blue (50 uM), suf
dung peroxymonosulfate (1 mM) hoat hda vdi hiéu
xuat x& ly cao (100% chi sau 40 phut véi dang cudn)
[8]. Cac day vat liéu MgsxMx/Ali LDHs (M = Mn, Co, Ni,
Cu, Zn) da dugc téng hop truc tiép bang phuong phap
sol-gel va so sanh kha nang thay thé cla cac kim loai
Mn, Co, Ni, Cu, Zn trong mang ludi bruxit cla
hydroxide I6p kép [4]. Cac vat lieu CoMgAl-
hydrotalcite d& dugc téng hgp va nghién cliu kha nang
hép phy, phan hdy quang xuc tac ciprofloxacin (CIP)
khi s&r dung H202 30%. Budc dau, cac két qua thu dugc
cho thay rang céc vat liéu CoMgAl-hydrotalcite c6 kha
nang hdp phu tét ciprofloxacin, nhung han ché vé hoat
tinh quang xdc tac [9]. Tuy nhién, cac vat liéu MgAl-
hydrotalcite bién tinh déng thai bdi Cu” va Co® cho
thdy kha nang phan hly quang xuc tac CIP rét tét dudi
anh sang den LED 30 W khi st dung H202 30% (tao ra
g6c HO") [10]. Vi vay, bai bao nay sé dua ra cac két qua
nghién cu nham néang cao hoat tinh quang xUc tac
cla cac vat liéu MgAl-hydrotalcite bién tinh bang ion
Co?* trong phan Ung phan hly quang xUc tac st dung
persulfate d€ hoat hoa sinh ra cac gdc sulfate (SO4™)
dudi anh sang den LED 30 W. Ngoai ra, cac thong sé
quan trong anh hudng dén hoat tinh xtc tac cla vat
liéu da dugc nghién ctu (i 1& mol Co:Al, pH moi
truong, ndng dé CIP, ndng doé persulfate, tinh bén cla
vat liéu).

Thuc nghiém va phuong phap nghién cdu

Thuc nghiém

Hoa chat

Cac héa chét dugc sir dung dé t8ng hop vét liéu bao
gom AI(NO3)3.9H20, HCI, NaOH (cong ty Xilong, Trung
Quéc), Co(NO3)2.6H20, Mg(NOs)2.6H20, Na2COs3
(Sigma-Aldrich). Khang sinh ciprofloxacin dugc mua tu
hang Sigma-aldrich. Cac hda chat déu co do tinh khiét
phan tich, ham lugng déu dat trén 98%.

T6ng hop vat ligu

Qué trinh t8ng hop vat liéu dugc thyc hién theo bai
bao [9,10]. Trong bao cdo nay, ching téi téng hgp day
vat liéu CoMgAl-hydrotalcite gém 7 vat liéu theo cac fi

lé mol CoAl = 0:3,0; 0,5:3,0; 1,0:3,0; 1,5:3,0; 2,0:3,0;
2,5:3,0 va 3,0:3,0. Céc vat liéu dugc ki hiéu don gian Ia
nCoMgH (n biéu thi s& mol ctia Co®* trong méau theo ti
Ié mol & trén).

Phuong phdp nghién ciu

Phuong phéap nhiéu xa tia X dugc st dung dé nghién
cltu dac trung cdu truc I&p phién, thanh phan pha tinh
thé clia vat liéu (thiét bi MiniFlex600 ctia hang Rigaku —
Nhat Ban), hinh théi vat liéu dugc xac dinh bang cac
anh SEM trén thiét bi Hitachi S-4800 instrument, thanh
phan nguyén t6 dugc xac dinh bang phuong phép
phé EDS trén thiét bi HORIBA instrument 7593-H, cac
dudng déng nhiét hap phu/gidi hdp phu N2 dugc do
trén thiét bi TriStar Il 3020 3.02 tai Vién ki thuat nhiét
ddi, bo hép thu anh sang, néng lugng ving cdm cla
vat lieu dugc xac dinh bang phuong phap phé UV-Vis
DRS trén thiét bi U4100 cla hang Shimadzu Nhat Ban.

Phuong phdp khdo sdt khd ndng xu ly ciprofloxacin
trong moi trudng nudc cia cac vat lidu téng hop

Pha dung dich ciprofloxacin néng dé 100 ppm tu CIP
bét. TU dung dich géc nay, tién hanh pha thanh cac
dung dich CIP c6 ndng dé phu hgp theo diéu kién
khao sat. Cac khao sat dé xac dinh ti 1é mol t6i uu cla
Co:Al, pH méi trudng, tai s dung vat liéu déu dugc
thuc hién v&i 250 mL dung dich CIP 25 ppm, si dung
0,2 gam vét liéu va 2,5 mL S208> 0,2 N. Ngoai ra, khi
tién hanh khao sat anh hudng clia ndng doé persulfate,
ching toi tang thé tich ctia S20¢°” 0,2 N dé quy ddi ra
ndng doé tuang Ung.
Ban dau, cac hdn hop phan Ung déu dugc khudy trong
bong t6i 60 phut dé dat can bang hdp phu. Tiép do,
2,5 mL S208% 0,2 N dugc thém vao hdn hgp phan Ung.
Tién hanh chiéu sang toan bod cac cc chia hdn hop
phan Ung bang den LED 30 W (Rang Déng, Viét Nam,
loai dén pha PH-RD-CP06-30W). Sau mdi khoang 30
phdt, mau dugc 18y ra (6 — 8 mL), ly tdm, pha loang va
dugc quét dai trong khodng 200 — 400 nm dé xac dinh
gia tri dé hép thu cta CIP & budc séng khoang 272 nm
(Abs). Dua vao phuong trinh dudng chuén xac dinh
ndng do CIP: Abs = 0,0924.Ccp + 0,0043 (R? = 0,9994),
c6 thé xac dinh dugc ndng dé CIP con lai trong hdn
hgp phan Ung theo thdi gian khao sat.
Hiéu suét xir ly CIP (bao gdm ca hép phu va phéan huy
quang xUc tac) dugc xac dinh theo phuaong trinh:

% xt Iy AP= % 100% 0

G

Hiéu sudt hdp phu CIP trong béng t6i dugc xac dinh
theo phuaong trinh:
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% hap phu CIP= Cﬂ;:ﬂcd’ 100% (2 Két qua va thdo luan

Trong do: Co la ndng dé ban dau clia CIP; Ca la ndng )
d6 ctia CIP & thdi diém can béng hap phy; Ci1a ndng  Gian d6 XRD cda 7 mau vat liéu tong hop (Hinh 1A)
d6 cua CIP & thai diém khao sat. cho thdy cac mau vat liéu déu co céc pic dac trung &
cac goc 20 Ung vdi cac mat mang (003), (006), (012),

Ngoai ra, hiéu suat phan hdy quang xdc tac cla vat (015), (110), (113) dac trung cho céu tric 16p phién clia
liéu co thé tiﬁh don gian nhu sau: ’ hydrotalcite [4,9,11]. Tuy nhién, chiéu cao dinh pic & céc

goc nhiéu xa bi suy giam manh khi ting ti 1& mol Co:Al
Hiéu suat = % xU ly CIP - % hap phu CIP cla vatliéu (3) tr 0:3,0 dén 3,0:3,0.

Ddc trung cdu trdg, tinh chdt cha vat ligu
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Hinh 1. Gidn do XRD clia cac mau vat liéu t6ng hdp (A); phé EDS clia mau MgH (B), 0,5CoMgH (C), 1,5CoMgH (D);
Anh SEM clia mau MgH (E), 0,5CoMgH (F), 1,5CoMgH(G); Phé UV-Vis DRS (H) va do thi Tauc xac dinh nang luong
vling cadm clia cac vat liéu (Q); Cac dudng dang nhiét hap phu/giai hap phu N2 clia 3 mau dai dién MgH,
0,5CoMgH va 1,5CoMgH (K)
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Diéu do ching té rang, su thay thé déng hinh cua ion
Co?* vao mang Iudi bruxit da lam thay déi trat ty 16p
phién nhung van duy ti dugc cac dac trung giéng
hydrotalcite [9]. Hinh thai I&p phién giéng hydrotalcite
clia céc vat liéu téng hop dugc thé hién rd qua anh
SEM trén c4c Hinh 1EF,G. O day, cau tric I6p phién
clia hai méu vat liéu dai dién 0,5CoMgH va 1,5CoMgH
c6 sy thay déi khi so sénh véi mau hdrotalcite MgH.
Cac I6p phién cla hai mau vat lieu 0,5CoMgH,
1,5CoMgH kém doéng déu hon (dac biét 1a mau
1,5CoMgH) so v&i mau MgH. Thanh phén cla cac
nguyén t6 Mg, Al, Co trong 3 mau vét liéu dai dién
MgH, 0,5CoMgH va 1,5CoMgH dugc trinh bay trong
cac Hinh 1B,C,D. Ti lé nguyén tI cia Mg:Al, Co:Mg:Al
trong 3 mau vat liéu MgH, 0,5CoMgH, 1,5CoMgH
tuong ung la 6,8:3,0; 0,5:5,03:2,23; 1,5:6,3:3,3, c6 sai
khéc so vai ti 1é tinh toan theo ly thuyét (7,0:3,0;,
0,5:6,5:3,0; 1,5:5,5:3,0). Ngoai sai khac vé ti 1é cla cac
nguyén t& va hinh thai I¢p phién clia cac mau vat liéu
hydrotalcite bién tinh bang ion Co* so v&i mau
hydrotalcite MgH, cac dudng hép phu/giai hdp phu N,
dién tich bé mat riéng BET, thé tich mao quan, dudng
kinh mao quan va cac phd UV-Vis clia chiing cling c6
su khac biét r6 rét so vai mau MgH. Cac dudng cong
h&p phu, gidi hdp phu N2 clia 3 mau vat liéu dai dién
c6 dang H3, ki€u IV theo cach phan loai clia IUPAC.
Tuy nhién, dién tich bé mat riéng BET, dudng kinh mao
quan, thé tich mao quan déu gidm manh khi thay thé
Co?* trong mang Iudi bruxit (Hinh 1K). Tuy nhién, cac
mau vat liéu CoMgAl-hydrotalcite ¢ su khac biét 1o
rét vé cac bg hdp thu va néng lugng vung cdm khi so
sanh v&i mau MgAl-hydrotalcite.

Bang 1. Gia tri ndng lugng viing cdm clia cdc mau vat

liéu nCoMgH

STT Néng lugng vung cam Eg (eV)

MgH 3,56 4,76
0,5CoMgH 2,12;1,68; 1,20 3,78
1,0CoMgH 1,87;1,581,28 3,38
1,5CoMgH 2,15;1,87; 1,33 3,42
2,0CoMgH 2,02;1,79;1,28 3,36
2,5CoMgH 2,0;1,70; 1,09 3,37
3,0CoMgH 1,5, 1,54; 1,08 3.1

K&t qua phan tich phé UV-Vis DRS, d6 thi Tauc xac
dinh nang lugng ving cdm va cac gia tri nang lugng
ving cdm dugc thé hién qua cac Hinh TH,Q va Bang 1
(3 day, phuong trinh Tauc c6 dang (ahv)”? = A(hv -
Eg) v&i o la hé s6 hédp thy, hv la tdn s& cla &nh sang
chiéu tdi, A la hang s6 ti 18, Eq la nang luong ving
cdm). Mau vat liéu MgH c6 2 dinh hdp thu & budc

song cyc dai khodng 210 nm va 300 nm Ung véi 2 bg
hép thu trong khoang 210 — 250 nm va 300 — 350 nm.
S4u mau vat liéu bién tinh xudt hién 4 bd hip thu
trong khoang 210 — 250 nm, 350 — 470 nm, 326 — 558
nm va khodng 600 — 800 nm. Nh& su dich chuyén
manh b hap thu sang ving kha kién, cé thé du doan
rang cac mau vat liéu CoMgH ¢ hoat tinh quang xuc
tac tot dudi anh sang kha kién trong qué trinh xur ly
ciprofloxacin trong méi trudng nudc.

Két qua khdo sdt khd ndng xd ly ciprofloxacin caa cdc
vat ligu téng hop

So sdnh hoat tinh cta cdc mau vat liéu téng hop

Két qua danh gia kha nang hép phu, hoat tinh quang
x(cC tac clia cac vat liéu trong day nCoMgAl dugc thé
hién qua Hinh 2 dugi day. Sau 60 phut khudy trong
bong t6i dé dat can bang hép phu & pH ban dau 6,35,
hiéu sudt hdp phu gidm theo trat tu: 1,5CoMgH,
2,0CoMgH, 2,5CoMgH, MgH, 1,0CoMgH, 3,0CoMgH,
0,5CoMgH. Mau 1,5CoMgH thé hién hiéu suat hdp phu
CIP (25 ppm, pH = 6,35) cao nhat la 58,8%. Dac biét |a
vat liéu 1,5CoMgH c6 hiéu sudt xtr ly CIP 25 ppm cao
nhat, dat 84,2% sau 300 phut khado sét (trong do, hiéu
sudt phan hly quang xtc tac CIP 25 ppm clia mau
1,5CoMgH 1a 25,4%). Tuy nhién, hai mau 0,5CoMgH,
1,0CoMgH c6 hiéu sudt phan hdy quang xtc tac CIP 25
ppm cao, dat 51,1% va 37,3% tuong Ung. Diéu nay la
két qua cla sy phu hgp vé cdu tric va ti 1é mol Co:Al
trong cac mau vat lieu. Co thé két ludn rang, vét liéu
1,5CoMgH c6 kha nang xt ly t6t nhat CIP 25 ppm do
su két hop cla hai yéu t6 hdp phu va phan hly quang
xUc tac. Ngoai ra, vat liéu 0,5CoMgH cé kha nang phan
hidy quang xuc tac CIP 25 ppm t6t nhat trong day vat
liéu t6ng hap.
Khi so sanh vdi 2 trudng hop: (1) hdn hgp phan ing
khéng co vat liéu, chi cd S208% (Hinh 1, duding k) va (2)
6 vat lieu MgH va S208” (Hinh 1, dudng a), hiéu suat
phan hay CIP 25 ppm trong 2 trudng hgp nay déu
khéng dang ké, dat 5,9% va 6,2% tuong Ung. Két qué
nay hoan toan phu hgp vai nang lugng ving cdm cao
clia mau MgH va nidng lugng dén LED 30 W khong du
dé tao ra nhiéu g6c SO« tUr vat lieu MgH va K2S20s
0,2 N.
Trong trudng hop st dung H202 dé hoat hoa vat liéu
sinh ra cac géc hydroxyl HO", ca 2 vat liéu 1,5CoMgH
va 3,0CoMgH déu co hiéu suét xir ly CIP 25 ppm cao
hon khi st dung persulfate dé hoat hoa [9,10]. Két qua
nay hoan toan phu hop vi S208°" c6 thé tao ra cac géc
sulfate SO4™~ ¢6 tinh oxi hda manh han va chon loc
han so véi géc HO™ [12,13].
https://doi.org/10.62239/jca.2025.035
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Hinh 3. Hiéu suat xtt ly CIP clia 2 mau vat liéu
1,5CoMgH (A) va 0,5CoMgH (B) tai pH ban dau 6,35 va
tai pH = 10 clia mau 1,5CoMgH (C) phu thudc ndng do
ban dau cua CIP

Hiéu suét x( ly CIP gidm khi tang ndng d6 ban dau cla
CIP trong dung dich tir 10 dén 60 ppm. Khi ndng dé
CIP 10 ppm, hiéu sudt x(r ly CIP c6 thé dat t&i 91,9% va
88,2% sau 210 phut khao sat trén 2 vat liéu 1,5CoMgH
va 0,5CoMgH, tuong Ung. Tai ndng dé CIP 20 ppm,
hiéu sudt xr ly CIP trén 2 vat liéu nay cé thé dat dugc
la 91,5% va 88,6% sau 270 phdt khdo sat. Hiéu suat
phan hly quang xUc tac cla mau 0,5CoMgH & cac
ndng dé CIP khac nhau déu tang nhanh theo thai gian
chiéu séng. Trong khi do, hiéu suét phan hay CIP tang
cham déu tai pH mdi trudng 6,35, tham chi CIP Dbj
phan hdy khéng dang ké & cac ndng dé CIP khac nhau
khi pH moéi trudng dat t&i 10,0 (Hinh 3C). K&t qua nay
dugc gidi thich la do vat liéu 1,5CoMgH cé hiéu suat
hép phu CIP cao, dac biét tai pH = 10,0 (H%hsp phu =
85,8% va 84,1% tuang Ung vdi ndng do CIP 1a 10 ppm
va 20 ppm), cac phan t CIP hap phu trén vat liéu da
ngan can kha nang hap thu anh sang kich thich, dan
t&i lam gidm s6 lugng géc sulfate quang sinh, do vay
hiéu suét phan hly quang xUc tac tang khong déang ké.

Két qud khdo sdt dnh hudng caa pH méi truong dén
kha ncing xcr ly CIP ctia mdu vat liéu 1,5CoMgH

T két qua thu dugc trén Hinh 4A, c6 thé thdy rang
pH moi trudng la mét théng sé cé anh hudng déang
ké dén kha nang xt ly CIP 25 ppm cla mau vat liéu
1,5CoMgH. Tai pH mdi trudng acid manh (pH = 3,0)
va mdi truong base manh (pH = 12,0), hiéu sudt x ly
CIP 25 ppm clia mau vat liéu nay déu giam manh khi
so sanh vdai cac gia tri pH mai trudng con lai. Nguyén
nhan la khi pH méi trudng base manh, géc SO4™ ¢
thé phan Ung vdéi ion OH™ tao thanh SO4°~ va gdc
HO™ kém hoat déng han so vdi g&c SO4™, nén hiéu
suét phan hay CIP gidm [12]. Ngugc lai, trong moi
trudng acid manh, vat liéu bi hoa tan, lam gidm s6
lugng tdm xUc tac nén hiéu suét xt ly CIP cling gidm
[10]. Hiéu sudt xtr ly CIP 25 ppm cao nhét tai pH =
10,0, dat 88,3% sau 240 phut khdo sat.

Két qud khdo sat dnh hudng cta néng do persulfate
dén kha ndng xca ly CIP 25 ppm cta mau 1,5CoMgH

Khi tang thé tich dung dich K25208 0,2 N trong hdn hgp
phan Ung dé dam bado néng dé S:08* tang tu 0; 1,0;
2,0; 4,0; 6,0; 8,0; 12,0 mM, két qua khado sat thu dugc
trén Hinh 4B d& cho thdy ndng dé persulfate cling ¢
anh hudng dén kha nang xtt ly CIP 25 ppm clia mau vat
liéu 1,5CoMgH tai pH ban déu 6,35. Néu khong s
dung persulfate dé hoat héa vat liéu, hiéu sudt xu ly CIP
25 ppm tang khéng dang k€ sau 90 phut chiéu séang va
c6 xu hudng gidm khi tiép tuc chiéu sang. Ngugc lai, khi
tang ndng dé S20s*, hiéu sudt phan hiy quang xUc tac
CIP tdng dan theo thai gian chiéu sang. Tuy nhién, hiéu
https://doi.org/10.62239/jca.2025.035
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suat phan hly CIP ctia mau vat lieu 1,5CoMgH giam khi
ndng dé S:08> vugt qué 4 mM. Két qua nay dugc giai
thich la do phan Ung cla lugng 16n S208°" véi g SO4™
tao ra SO+~ va goc S208 kém hoat déng hon géc
SO+~ [13]. Do véy, khodng ndng do S:08°" t6i uu 1a 2,0
- 4,0 mM.

pH = 3.0 (a) —%—pH = 4.0 (5) —%—pH = 6.35 () A
—=—pH = 8,0 (d) —=— pH = 10,0 (¢) —=—pH = 12,0 (g) (A)
@

()
b)

g
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3

(9)
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Hinh 4. Hiéu sudt x( ly CIP 25 ppm clia mau vat liéu
1,5CoMgH tai (A) cac gié tri pH moi trudng khac nhau
va (B) cac gia tri ndng do S20e°” khac nhau

Két qud khdo sdt tinh bén va khd ndng tdi st dung cua
vat liéu 1,5CoMgH

Sau 3 lan khdo sat tai sir dung vat liéu, két qua thu
dugc cho thédy hoat tinh hdp phu va hoat tinh quang
xUc tac cla vat liéu 1,5CoMgH déu giam manh. Hiéu
sudt hdp phu gidm tr 64,4% xuéng 15,7% va 8,4% sau
3 1an s dung véat liéu (Hinh 5A). Hiéu suét xr ly CIP 25
ppm cla vat liéu cling giam tU 85,6% xudng 52,9% va
30,3% sau 2 1an tai s&r dung vat liéu. Két qua nay cling
dugc thé hién qua phé UV-Vis cta CIP theo thdi gian
xU ly & Hinh 5B,C. Mac du gidn do XRD cua vat liéu
1,5CoMgH sau 3 lan st dung thay déi khong dang ké
so v&i mau ban dau (Hinh 5D). Tuy nhién, hiéu suat
hdp phu va hiéu suat xr ly CIP 25 ppm déu gidm
manh. Diéu do cho thdy ciu tric vat liéu van &n dinh,
nhung hoat tinh ctia vat liéu bi suy gidam manh sau moi
lan tai s dung. Nguyén nhan cla diéu nay co thé
dugc giai thich la do cac phan t& CIP hdp phu trén vat
liéu chua bi phan hay sau qué trinh xUr ly, déng thai
chua bi rira gidi bang nudc cat trong qua trinh ria vat
liéu sau 1an sir dung th(t nhat, dan tSi ching da ngan

can qua trinh hdp phu cling nhu phéan hay CIP & cac
lan tai s dung vat liéu tiép theo.
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Hinh 5. Hiéu sudt ly CIP 25 ppm clia mau vat liéu
1,5CoMgH sau 3 1an st dung (A), phé UV-Vis cla CIP
theo thdi gian tai [an s&r dung th(r nhét (B), thr 2 (C) va
gian do XRD clia mau 1,5CoMgH sau 3 1an st dung (D)

Két luan

Cac vat lieu nCoMgH da dugc t6ng hgp thanh cong
bang phuong phéap déng két tla. lon Co?* thay thé
dong hinh véi ion Mg?* trong mang Iudi bruxit d& lam
thay déi cusng doé nhiéu xa ctia cac dinh pic dac trung
cho c8u tric I1&p phién clia hydrotalcite, lam suy gidam
trat tu I6p phién, dan téi dién tich bé mat riéng BET,
thé tich mao quan va dudng kinh mao quan giam
manh trong céc vat liéu MgAl-hydrotalcite bién tinh
bang ion Co®*. Tuy nhién, diéu nay da gép phan lam
gidm manh nang lugng vung cadm, lam dich chuyén
manh bd hap thu clia cac vat liéu bién tinh bdi Co®*
sang vung kha kién. Bong thdi, su két hgp cla vat liéu
véi persulfate da gép phan nang cao hoat tinh quang
xUc tac cla céc vat liéu nCoMgH khi so sanh v&i MgH.
Hiéu sudt hdp phu ctia mau 1,5CoMgH cé thé dat dugc
58,8% tai pH ban dau 6,35 va 85,8% tai pH 10,0. Hiéu
suét xir ly CIP ctia vat liéu phu thudc vao néng dé CIP
trong dung dich, pH méi trudng, ndng dé S20s>. Mau
1,5CoMgH c6 thé xtr ly CIP 10 ppm, 20 ppm Vv&i hiéu
sudt dat t&i 91,9% va 91,5%. pH mdi trudng t6i uu dé
hdp phu va phan hly quang xtc tdc cho mau
1,5CoMgH & pH = 10,0. Ngoai ra, mau 0,5CoMgH cho
thdy khd nang phéan hly quang xuc tac CIP t&t nhéat
trong day vdi hiéu sudt phan hay CIP 25 ppm dat
51,1%. Hon nifa, tinh bén cla vat liéu 1,5CoMgH dugc
duy tri sau 3 lan khao sét tai st dung vat liéu. Tuy
nhién, ca hiéu suét hdp phu va hiéu suét xr ly CIP 25
ppm déu giam manh sau mdi lan téi s&t dung vét liéu.
https://doi.org/10.62239/jca.2025.035
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L& cadm on:

Ngudn kinh phi cho nghién ciu nay dugc tai trg bai dé
tai cép Ca s3, ma s6: TNUE-2024-13.

Tai liéu tham khao

1.

Y. Fu, X. Fu, W. Song, Y. L, X. Li, L. Yan, Materials, 16
(2023) 5723. https://doi.org/10.3390/ma16165723.

N. Taoufik, M. Sadig, M. Abdennouri, S. Qourzal, A.
Khataee, M. Sillanpaa, N. Barka, Mater. Res. Bull,, 154 (2022)
111924. https://doi.org/10.1016/j. materresbull.2022.111924

A. Farhan, A. Khalid, N. Magsood, S. Iftekhar, H.M.A. Sharff,
F. Qi, M. Sillanpaa, M.B. Asif, Sci. Total Environ,, 912 (2024)
169160. https://doi.org/10.1016/j.scitotenv.2023.169160

L. Valeikiene, R. Paitian, I. Grigoraviciute-Puroniene, K.
Ishikawa, A. Kareiva, Mater. Chem. Phys., 237 (2019)
121863 https://doi.org/10.1016/j.matchemphys.2019.121863
V.F. Meseguer, J.F. Ortufio, M.I. Aguilar, M. Lloréns, A.B.
Pérez-Marin, E. Fuentes, Processes, 12 (2024) 199.
https://doi.org/10.3390/pr12010199.

S.S. Imam, R. Adnan, N.H.M. Kaus, Toxicol. Environ.
Chem., 100 (2018) 518-539.
https://doi.org/10.1080/02772248.2018.1545128

P. Liu, Z. Wu, AV. Abramova, G. Cravotto, Ultrason.
Sonochem., 74 (2027 105566.
https://doi.org/10.1016/j.ultsonch.2021.105566

J.Sun, L. Wang, Y. Wang, W. Ly, Y. Yao, Chemosphere, 286 (2022)
131640. https;//doi.org/10.1016/}.chemosphere.2021.131640

V.V. Nhugng, P.T.H. Thanh, Tap chi Phan tich Hoa, Ly va
Sinh hoc, 30(2A) (2024) 65-73.

10. V.N. Vu, TH.T. Pham, T.T.L. Nguyen, T.K.N. Tran, Mater.

10.

Sci. Eng. B, 320 (2025) 118444,
https://doi.org/10.1016/j.mseb.2025.118444

A. Choudhary, S. Sharma, M. Kaur, S. Sharma, S. Paul,
Appl. Clay Sci., 214 (2027) 106288.

https://doi.org/10.1016/j.clay.2021.106288

. Z Yang, X. Li, Y. Huang, Y. Chen, A. Wang, Y. Wang, C.

Li, Z. Hu, K Yan, J. Clean. Prod., 310 (2021) 127584.
https://doi.org/10.1016/j.jclepro.2021.127584

. G.Z Kyzas, N. Mengelizadeh, M.K. Saloot, S. Mohebi, D.

Balarak, Colloids Surf. A: Physicochem. Eng. Asp., 642 (2022)
128627. https://doi.org/10.1016/j.colsurfa.2022.128627

https://doi.org/10.62239/jca.2025.035
43


https://doi.org/10.3390/ma16165723
https://doi.org/10.1016/j.materresbull.2022.111924
https://doi.org/10.1016/j.scitotenv.2023.169160
https://doi.org/10.1016/j.matchemphys.2019.121863
https://doi.org/10.3390/pr12010199
https://doi.org/10.1080/02772248.2018.1545128
https://doi.org/10.1016/j.ultsonch.2021.105566
https://doi.org/10.1016/j.chemosphere.2021.131640
https://doi.org/10.1016/j.mseb.2025.118444
https://doi.org/10.1016/j.clay.2021.106288
https://doi.org/10.1016/j.jclepro.2021.127584
https://doi.org/10.1016/j.colsurfa.2022.128627



