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TOM TAT

O nhiém nguén nudc do chdt thai tr nganh cong nghiép dét nhuém dang ngay cang nghiém
trong, dnh hudng truc tiép dén suc khoe con ngudi va cac loai thly sinh. Hién nay, co rat nhiéu
phuong phap da dugc cac nha khoa hoc nghién ctiu va ap dung, trong dé phuong phéap hdp phu
dang la mét phuong phap dugc nghién clu réng rai nha chi phi thép, an toan véi méi truong,
cho hiéu suat x{r ly chdt mau tuong déi cao. Vat lieéu t6 hop NTO/BOI dugc ché tao bang phuong
phép 1dng dong két tha & nhiét d6 phong va st dung dé nghién ctu hdp phu chat mau dét nhuém
Congo Red. Cau tric vat liéu ché tao dugc phan tich bang phuong phap nhiéu xa tia X (XRD) va
phuong phap hién vi dién tr quét (SEM). Bai bao trinh bay anh hudng clia ham lugng NTO trong t&
hop NTO/BOI, thai gian hadp phy, néng dé dung dich chat mau ban dau, khoi lugng chat hap phu
va d6 pH dung dich dén hiéu suat hdp phu hop chat mau Congo Red cla vat liéu ché tao da dugc
khao sat. K&t qua cho thdy, vat liéu t8 hgp 70NTO/BOI 6 hiéu sudt hdp phu t6t nhat, dat dung
lugng hap phu la 94 mg/g véi néng dé Congo Red 30 mg/L. Qua trinh hdp phu chat mau Congo
Red cuia vat liéu t6 hgp tuan theo mé hinh hdp phu ddng nhiét Freundlich, c6 déng hoc hap phu
gia dinh bac 2 véi hé s6 hdi quy I16n R? > 0,99. Qué trinh hap phu phu thudc khd manh vao d6 pH

ctia dung dich chat mau.

Tu khoa: chat thai, kha ndng hap phu, Congo Red, chat mau dét nhuém

MG PAU

Nudc thai c6 ngudn goc tli cidc nganh cong nghiép
khéc nhau, bao gom dét may, thuc phdm, gidy va my
phim. Trong s cac chit gy 6 nhiém moi trudng,
chat thai do qua trinh dét nhudm da gy ra su 6 nhiém
dangké [1]. Nhiéu phuong phap khéc nhau nhu phan
htly quang xtc tac, oxy hoa héa hoc, két tia héa hoc,
phén hay sinh hoc, déng tu va hdp phu, da dugc phat
trién d€ loai bo cac thudc nhudém nay khoi dung dich
nuéc 3. Trong s8 cic phuong phép nay, sy hdp phu
¢6 thé l1a phuong phép hiéu qua, don gian, tiét kiém
chi phi, d€ loai bo cdc chit 6 nhiém khdc nhau khoi
nuéc*~°. Nhiéu loai chat hdp phu khac nhau da dugc
sti dung d€ loai bo thudc nhudém khoi nudce thai nhu
than hoat tinh, vét liéu ty nhién va chét thai cong
nghiép/nong nghiép>”8. C4c nha nghién ctiu d tap
trung vao viéc xac dinh cac chét hdp phu hiéu qua véi
cac dac tinh mong mudn cho cic ting dung thyc té.
Trong nhiing ndm gin day, vét liéu t6 hgp di thu huat
dugc sy chu y dang ké nhu la chit hdp phu tiém néng
dé giai quyét cac méi lo ngai vé 6 nhiém trong nudc
thai do chiing c6 cac dic tinh ting cuong su hip phu
nh¢ qud trinh tuong tac gifia cdc pha trong vét liéu t6
hop?-11.

Bismuth oxyhalide (BiOX, trong d6 X = Cl, Brval) la
cac hgp trong cac hgp chit pha Sillén, gan day dugc

xem nhu la chit hip phu méi cho céac ion kim loai
va cac chit 6 nhiém hiu c6'>'4. Nicken titanate
(NiTiO3), mét chét ban dan quan trong dugc nghién
ctiu rong rai trong thap ky qua, dugc danh gid cao vi
tinh 6n dinh, gia ca phai ching va khong dc hai, dic
biét 13 trong cic qua trinh quang xtc tic'>1®. Mic
dui c6 nhiing déc tinh tich cuc ctia NiTiO3 nhung kha
ning hip phu kém d6i vé6i thuéc nhuém hiiu co va
su hép thu yéu d6i v6i anh sang kha kién la nhiing
han ché chinh can tré cic ing dung rdéng rai. Theo
hiéu biét ctia chting t6i, cho dén nay khong c6 bo cdo
nao vé nghién ctiu hip phu ctia hén hgp NiTiO3/BiOI
déi véi cac chat mau dét nhudém Congo Red. Thudc
nhudm azo dai dién cho mdtloai hgp chit mau hiu co
téng hgp quan trong. Do cu truc phiic tap ctia ching
bao gdém nhiéu vong thom phic tap, thuéc nhuém
azo thuong thé hién kha ning chéng phéan huy sinh
hoc nén khé loai bé khéi nuéc 7. Trong s6 cac thudc
nhudém nay, thuéc nhuo¢m Congo Red (CR), cdng
thiic phan ti C3pHyyNgNayOgSy va cong thiic hoa
hoc (Hinh 1) 1a mét loai thuéc nhuém diazo thudng
dugc stt dung trong cac nganh cong nghiép nhua, dét
may va cao su, tham chi trong cac thti nghiém do mau
trong phong thi nghiém nghién ctu '8,

Bai bdo trinh bay két qua ché tao vét liéu t6 hop
NiTiO3/BiOI, lam chét hdp phu mdi, stt dung phuong

Trich dan bai bao nay: Thom D T, Bic L H. Nghién citu kha nang hap phu hgp chat mau congored ciia
vat liéu NiTiO3/BiOl. Sci. Tech. Dev. J. - Nat. Sci. 2025; ():1-8.
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Hinh 1: Céng thic héa hoc clia hop chat Congo Red

phép két tta don gidn. Céc vat liéu tng hop dugc
khdo sat cdu tric bang phuong phap nhiéu xa tia X
(XRD) va kinh hién vi dién t quét (SEM). Kha nang
clia vat liéu t6 hgp trong viéc loai bé CR khoi dung
dich nuéc dugc trinh bay.

VAT LIEU VA PHUONG PHAP

Téng hop vat liéu NiTiO3

NiTiO3 dugc ché tao bang phuong phép két ttia. Céc
hod chét st dung gém: nicken acetate Ni(CH3CO»),,
ethylene glycol CH,(OH), (EG), ethanol C,H5O0H,
titanium butoxide CigH3604Ti (TBOT). DAu tién,
cho 40 mL EG va 60 mL ethanol vao c6c va khudy
déu dé tao dung dich dong nhét. Sau d6, cho thém
3,4 mL TBOT vao dung dich trén, khudy lién tuc
trong 20 phut. Tiép theo, 2,48 g nicken acetate
[Ni(CH3COO);] cho vao cbc va khudy lién tuc 6 gio.
Phén két ttia dugc tich bing phuong phép quay ly tim
(6000 vong/phut) va dugc loc ria 3 14n véi nude cit
va ethanol, sdy kho 6 100°C trong 24 gi6. Sau khi sdy
kho, vt liéu NiTiO3 thu dugc sau khi nung tao pha &
600°C trong 2 gid.

Téng hop vat liéu té hop NiTiO;/BiOl

Vit liéu t6 hgp xNiTiO3/(100-x) BiOI (v6i x 1a ti 1é
khéi lugng x = 0%, 60%, 70%, 80%, dugc viét tit
la 60NTO/BOI, 70NTO/BOI va 80NTO/BOI) dugc
ché tao bang phuong phap ling dong két tha. Mubi
KBr dugc hoa tan trong nudce cét, khudy cho dén khi
mudi tan hét thu dugc dung dich A trong suét. Muoi
Bi(NO3)3.5H,0 dugc hoa tan trong nudc cit. Mot
lugng bot NTO thich hop véi ty 1é ham lugng mong
mudn dugc dua vao dung dich mudi Bi(NO3)3 thu
dugc coc dung dich B. Sau d6 c6c B dugc rung siéu
am 30 phut d€ phan tan déu NTO trong dung dich.
Nho tit tii dung dich A vao dung dich B, khudy lién
tuc. Két tia thu dugc loc rtia 3 1an vGi nudc cit va con

roi sdy kho ¢ 70°C trong 12 gi¢ d€ thu dugc bot vét
liéu t8 hgp NTO/BOL

Thanh phén pha tinh thé va d¢ két tinh ctia cdc mau
t6 hgp NTO/BOI dugc xac dinh bing phuong phap
nhiéu xa tia X (XRD) vdi biic xa Cu K (1 = 0,154056
nm) & nhiét do phong. Hinh thdi hoc cta vét liéu
hép phu dugc xac dinh thong qua kinh hién vi dién
tl quét.

Khao sat hap phu chat mau

Dé nghién cttu kha nang hdp phu chit mau cha vat
liéu t6 hop ché tao dugc, 50 mL dung dich chit mau
Congo Red v6i nong d6 ban dau 30 mg/L, & pH 5,
dugc dung trong cdc thuy tinh 50 mL, sau d6 mot
lugng bot 0,02 g chit hdp phu NTO/BOI dugc cho
vao trong dung dich chat mau. Phan tan chét hip phu
trong CR béng cich khudy co hoc bang may khudy ti,
trong diéu kién t6i, & nhiét d6 phong, trong 3 gid. Sau
nhiing khoang thoi gian nhit dinh, 3 mL dung dich
dugc 14y ra, quay ly tm véi t6c do 5000 vong/phut dé
loai bo chét hdp phu va do d¢ hép thu ctia dung dich
chét mau béng thiét bi do phd UV-Vis. Nong do caa
chéit mau dugc xdc dinh thong qua dinh hap thu ¢ 496
nm. Lap lai qua trinh cho dén khi d¢ hip thu khéng
thay déi theo thoi gian. Tét ca cdc thi nghiém dugc
thuc hién & nhiét d¢ phong. D1 liéu thu dugc tii phd
hép thu UV-Vis dugc sti dung dé xac dinh dung lugng
hap phu .

Dung lugng hip phu & trang thai can bang q.(mg/g)
dugc tinh bing cong thiic:

qe = (Co - C)V/m (1)

Trong d6, Cy va C; 14n lugt 14 néng d6 ban dau va
nodng do can bing cta chit bi hdp phu & thoi diém
tuong tGing (mg/L), V la thé tich dung dich (L), m 1a
khéi Iugng chat hap phu (g).

Hiéu suét hdp phu loai bo chit mau dugc tinh theo
cdng thic:
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H = (Cp - C/)x100/Cy (2)

Anh hudng ctia pH dung dich dén qué trinh hép phu
thudc nhom CR dugc thuc hién bing céch st dung
dung dich HCI (1 M) va NaOH (1 M) d€ diéu chinh
gid tri pH. Céc yéu t6 thoi gian hip phu (thay d6i tit 0
dén 220 phut), néng d6 ban diu cua CR (thay d6i tu
20 mg/L dén 70 mg/L), khéi lugng chit hip phu (thay
d6i ti 0,005 g dén 0,02 g) va do pH (thay déi tii 1 dén
11) dugc khao sat danh gia kha nang hép phu ctia vét
liéu t6 hgp NTO/BOL.

KET QUA VA THAO LUAN

Hinh 2 1a gian d6 nhiéu xa ctia cic mau NiTiO3, BiOI
va cac mau t6 hgp NTO/BOL Déi véi mau NiTiO3
(NTO) quan sat dugc céc cuc dai nhiéu xa thudc ciu
truc pha ctia vét liéu c6 cdu trac ilmenite NTO c6 tét
ca cac dinh déu phit hgp v6i thé chuén JCPDS s6 33-
0960 va khong tim thay cac dinh nhiéu xa clia cdc pha
trung gian va cac pha cia héa chit ban ddu ché tao ti
phd nhiéu xa do dugc. Mau BiOI ¢6 cic cyc dai nhiéu
xa ¢ cdc goc 20 = 29,56; 31,07; 37,12; 39,49; 45,79;
50,08; 51,60; 55,30; 60,16; 61,57; 65,34; va 66,34 tuong
ung v6i cic chi s6 (102), (110), (112), (004), (200),
(005), (114), (212), (213), (006), (220) vi (214), tt ca
céc dinh phut hgp véi thé chuén JCPDS 10-0445.

D3i v6i cdc miu td hgp, tt cd cdc mau déu ¢ cdc dinh
nhiéu xa dic trung cta BiOI tinh khiét va NiTiO3
nguyén chat. Khong c6 su xuat hién ctia pha la. Biéu
nay cho théy vt liéu dugc t6 hgp thanh cong. Diac
biét, thdy dugc cudng do cac dinh nhiéu xa dic trung
ctia NTO ting dén tuong ting véi ti 1¢ khoi lugng
60%,70%, 80% ctia NTO trong t8 hgp (cu thé tai cic
vi tri goc 260 = 24,16; 33,13; 35,69; 54,04).

Hinh thdi bé mit va kich thudc ctia mau NTO va mau
t6 hgp NTO/BOI dugc khao sat qua hinh anh chup
bai hién vi dién ti quét (Hinh 3). Mau NTO c6 dang
thanh, v6i dudng kinh thanh trung binh khoang 2,3
um va chiéu dai thanh khodng 4,5 pm. Khi t6 hgp
v6i mau BiOI, vat liéu BiOI ¢6 dang 14 méng bam trén
bé mit cac thanh vat liéu NTO.

Pac trung hap phu

Anh huéng cta thai gian hdp phu

Anh hudng ctia thoi gian tiép xtc dén qud trinh hdp
phu CR ctia cdc mau t6 hgp NTO/BOI dugc trinh bay
6 Hinh 4. Két qué cho thdy su hip phu cta thudc
nhuom thay d6i theo thoi gian. Hiéu sudt cta qué
trinh hép phu dién ra nhanh, trong khoang tit 0 dén
60 phut dau tién, sau d6 chdm dan va hiéu suit khong
d6i, chiing t6 qua trinh hdp phu da dat dén trang thai
can bang. Qua trinh hép phu cho thdy, sy hip phu
dién ra kha nhanh va dat bao hoa trong thdi gian 60

phut. Dung lugng hip phu ctia cdc mau t6 hgp nhanh
hon so v6i mau NTO va BiOI. Mau NTO ¢6 dung
lugng hdp phu kha thdp va hiéu sudt chi dat 3% sau
60 phidt hdp phu. Mau BiOI hép phu tét hon so véi
mau NTO, véi hiéu sudt hip phu dat 22% sau 60 phit.
Qua trinh hdp phu dugc ting cuong manh khi hai
vat liéu NiTiO3 va BiOI dugc t6 hgp v6i nhau. Hiéu
sudt hdp phu phu thudc vao ham lugng gitta hai thanh
phén. Hiéu sudt hdp phu ting dén ti 86% khi ham
lugng NTO la 60% dat cyc dai 14 94% d6i v6i mau t6
hgp 70NTO/BOI va sau d6 lai gidm xudng 90% déi
v6i mau 80NTO/BiOI. Nhu vdy mau t§ hgp vdi ty 1é
ham lugng 70NTO/BOI cho két qua hép phu tot nhat
trong cdc mau khéo sat. Vi véy, & nhiing khao sat sau,
mau 70NTO/BOI dugc st dung dé€ khéo sit sy phu
thudc cua qua trinh hdp phu lén cac thong s6 cong
nghé khac.

Anh huéng ciia néng dé chdt mau ban ddu
Nong do chit mau ban d4u la thong s6 quan trong anh
hudng dén kha ning loai bo chit mau CR ctia vat liéu
t6 hgp. Két qua cho thdy ndng d¢ thudc nhudém ban
dau anh hudng dén viéc loai bo CR dugc thé hién nhu
trong Hinh 5. Dung lugng hdp phu & trang thai can
bang tang tit 62,2 mg/g 1én 165,7 mg/g khi néng do
thudc nhudm ban dau ting tii 20 mg/L 1én 70 mg/L.
Nhu vy néng d¢ ban diu cang cao, cang thuén lgi
cho qua trinh hép phy, tuy nhién khi néng d¢ cao da
dan t6i du lugng sau hdp phu van con cao dong thoi
lam cho vét liéu hdp phu bao hoa chdm hon. Céc thi
nghiém nay cho thay lugng chét hip phu ngoai phu
thudc vao néng do dau chat bi hap phu, con phu thudc
vao khéi lugng chét hip phu.

Péng hoc hép phu

Xéc dinh dong hoc cta qué trinh hép phu bing cac
mo hinh dong hoc phan ting gia dinh bac 1 va bac 2.

Mo hinh déng luc hoc phan ting gia bac 1 cho hé
rin/1éng dya trén cong thiic %

log( qe - q) =log(qe) - (k1/2,303)t (3)

Trong do, k; 1a hing s6 t6c d6 phian tng béc 1
(1/phut); q¢, g 14n lugt1a dung lugng hép phu tai thoi
diém cin bang va thoi diém t (mg/g).

MO0 hinh dong luc hoc phan ting gia bac 2 dugec mo ta
bing ham tuyén tinh biéu dién dusi dang '°:

t/q = t/(quze) +t/q. (4)

Trong do, ky 1a hing s6 t6c do phin tng bac 2
(g/mg.phut), qe, q; 14n lugt la dung lugng hdp phu tai
thoi diém can bang va thoi diém t (mg/g).

Cac tham s6 dong hoc phan ting gia bac 1 va bac 2
dugc th€ hién nhu trong Bang 1. Cac két qua cho thay
md hinh dong hoc phéan ting gia bic 1 la chua phu
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Hinh 2: Gian d6 nhiéu xa XRD ctia NTO, BiOl va cac mau t6 hgp

Hinh 3: Anh SEM ctia (a) NTO va (b) 70NTO/BOI

Bang 1: Tham s6 déng hoc bac 1 va bac 2
Nong do M5 hinh dong hoc bac 1 MO hinh dong hoc bac 2
R? Qe K (1/phat) R? Qe K (g/mg.phut)
(mg/g) (mg/g)
20 mg/L 0,525 4,07 -0,001 0,999 63,69 0,020
30 mg/L 0,349 8,55 -8,231 0,999 92,59 0,011
50 mg/L 0,376 29,52 -0,001 0,998 144,93 0,004
70 mg/L 0,100 26,92 -0,001 0,996 172,41 0,004
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hop d€ ddnh gid qud trinh hip phu CR béng vit liéu
70NTO/BiOI vi hé s6 hoi quy thip.

Dung lugng hép phu qe tinh toan ciing cho mét xu
huéng tuong tu nhu két qua thuc nghiém nhan dugc
d6 la dung lugng hip phu ting 1én khi néng d6 ban
dau ctia CR ting lén. Dong thai gia tri q, tinh todn
theo mo hinh dong hoc phén ting gia bac 2 gan sat
vOi céc gid tri qe dat dugc bing thuc nghiém. Tt ca
cac phuong trinh tuyén tinh theo moé hinh dong hoc
phén ting gid dinh b4c 2 déu cho hé s6 hoi rat16n, déu
c6 gid tri (R > 0,99). Nhu vay mé hinh dong hoc gia
dinh bac hai 1& pht hgp hon d€ mo ta qua trinh hip
phu CR bang vt liéu t6 hgp NTO/BOL

Anh huéng ciia khéi luong

Vat liéu hdp phu chinh 13 pha d€ chuyén cac chét hip
phu tif trong dung dich 1én d6. Do d6 khéi lugng vat
liéu hdp phu ciing c6 danh hudng nhit dinh téi qua
trinh hdp phu. Khi ting khéi lugng hép phu déng
nghia v6i viéc ting cudng s6 lugng cic tm hép phu
nghia 13 khéi lugng chat hdp phu sé nhiéu hon.

Anh huéng ctia khéi lugng chat hdp phu téi téc d6 hdp
phu béng cich khdo sat d6i véi khéi lugng vat liéu hip
phu, sti dung bon khéi lugng khac nhau (m= 0,005;
0,01; 0,015; 0,02 g), ndng do ban dau cta dung dich
CR (C=30 mg/L) va thé tich dung dich chdt mau (V=
50 mL) dugc giii c¢6 dinh trong cic lan do. Hinh 6 cho
théy khi khoi lugng chét hdp phu ting 1én, dung lugng
hép phu da bi gidm di. Diéu nay la vi khi khéi lugng
chat hip phu ting, s6 lugng cic tdm hdp phu ciing
tang, ma ndéng do CR ban dau khong déi, do do s6
phén tt CR ling dong trén bé mat vat liéu NTO/BOI
da it hon. Dung lugng hdp phu cao nhat khoang 170
mg/g va thdp nhit 13 62 mg/g tuong tng véi khoi
lugng vat liéu 1a 0,005 g va 0,02 g.

Anh huéng cia pH dung dich

pH ctia dung dich la mot théng s6 quan trong c6 anh
hudéng 16n dén qua trinh hdp phu. pH anh hudng dén
muc d¢ ion héa ctia chit mau khi hoa tan trong nudc,
dong thai cling anh hudng t6i ddc tinh bé mat ctia vat
liéu hdp phu. Khao sat anh hudng ctia pH dung dich
t6i hiéu sudt hdp phu CR cta vat liéu NTO/BOL Gia
tri pH ctia dung dich dugc diéu chinh thay d6ila 1, 3,
5,7,9 va 11. Cac thi nghiém c6 dinh khoi lugng chat
hép phu va néng do dung dich chit mau. Két qua &
Hinh 7 cho thdy & pHI, hiéu suit hip phu cao nhit
khoang 98%. Hiéu sudt hdp phu gidam dan khi d¢ pH
tang dan. Gia tri hiéu sut hdp phu chi dat 76% khi pH
11. Nhu véy, qué trinh hdp phu phu thu¢c kha manh
vao d6 pH ctia dung dich chdt mau. Sy hép phu xay
ra manh hon khi & d6 pH thép.

Ddng nhiét hdp phu CR

Dé danh gid kha ning hip phu ctia vét liéu, m6i quan
hé gitia dung lugng hip phu va noéng d6 chit mau
trong di€u kién cin bing & mot nhiét d6 xac dinh 1a
mot thong s6 quan trong. Véi két qua thu dugc tit qud
trinh hap phu, két qua dugc danh gid theo hai moé hinh
hép phu déng nhiét Langmuir va Freundlich (Béng 2).
Gid tri K, 1a mot tham s6 quan trong ctia dudng ding
nhiét Langmuir, khi Kz ndm trong khoang tit 0 dén 1,
mo hinh ding nhiét Langmuir dugc 4p dung. Gia tri
cta Ky, dugce tinh bang (0,09-0,52) khi néng d6 ban
dau cta dung dich CR ting tli 20 mg/L 1én 70 mg/ L,
do d6 mé hinh ding nhiét Langmuir pht hgp cho qué
trinh hép phu.

Gia tri n ¢ y nghia quan trong trong mé hinh dang
nhiét Freundlich. Khi gid tri ciia n vugt qua 1, qud
trinh hép phu cta vat liéu 1a tét. Gid tri cia n md
hinh ding nhiét Freundlich déi véi vét liéu t6 hop
NTO/BOI la 2,96 cho thdy qué trinh hép phu 1a t6t
va phtt hgp v6i mo td mo hinh déng nhiét Freundlich.
Cac két qua tinh todn, dua vao hé s6 héi qui, cho thiy
qué trinh hép phu CR ctia mau bot NTO/BOI déu phit
hop véi cd hai m6 hinh hdp phu dédng nhiét Langmuir
va Freundlich. Tuy nhién mé hinh Freundlich phu
hop hon do gid tri hang s6 tuong quan Freundlich 16n
hon so v6i hang s6 tuong quan theo mé hinh Lang-

muir.

KET LUAN

Vit liéu t8 hgp NTO/BIiOI da dugc tdng hgp thanh
cong bang phuong phap két tha don gidn. Cic mau
t6 hop déu cho thiy dung lugng hdp phu cao hon so
v6i cdc mau NTO va BiOI nguyén chdt. Céc thong
s6 anh huong dén dung lugng hép phu da dugc khao
sat nhu thoi gian tiép xdc, ndong d6 chit mau ban dau,
pH dung dich va khéi lugng chit hdp phu. Két qua cho
thay, hiéu suit hdp phu chat mau CR néng d6 30 mg/L
dugc hip phu boi 0,02 g vét liéu t6 hgp 70NTO/BOI
dat hiéu suat hidp phu 94%. Do pH anh hudng dén
qué trinh hép phu CR, su hip phu manh xay ra khi
mdi trudng pH thdp. Qua trinh hip phu chit mau
Congo Red ctia vat liéu t6 hgp tuin theo md hinh hép
phu déng nhiét Freundlich, c6 dong hoc hdp phu gid
dinh bac 2.

XUNG DOT LOI iCH

Cac tac gia dong y khong c6 bat ky xung doét lgi ich
nao lién quan dén cac két qua da cong bo.

DPONG GOP CUA TAC GIA

bing Thi Thom thuc hién cic thi nghiém, thu thép,
xu ly cac dii liéu va viét ban thao.
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Bang 2: Cac tham sé clia hai mé hinh déng nhiét Langmuir va Freundlich theo su thay ddi nong do

M6 hinh Langmuir
Kr Qinax R?
0,52 250,00 0,95

Mo hinh Freundlich
Kr n R2
94,38 2,96 0,99

323 Luong Hitu Bic dong vai tro dinh hudng, 1én ké hoach

324 nghién ctu, gop phan thao ludn cic két qua nghién

325 cuiu, hoan chinh ban thao.
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Investigation of the adsorption of congo red dye on NITIO;/BIOI
material

Dang Thi Thom, Luong Huu Bac”

ABSTRACT

Water pollution caused by waste from the textile dyeing industry is becoming increasingly severe,
directly affecting human health and aquatic species. Currently, numerous methods have been
Use your smartphone to scan this studied and applied by scientists, among which the adsorption method is widely researched due
QR code and download this article to its low cost, environmental safety, and relatively high efficiency in dye removal. The compos-
ite material NTO/BOI was fabricated using a precipitation deposition method at room temperature
and utilized to study the adsorption of the textile dye Congo Red. The structure of the fabricated
material was analyzed using X-ray diffraction (XRD) and scanning electron microscopy (SEM). This
paper presents the effects of NTO content in the NTO/BOI composite, adsorption time, initial dye
concentration, adsorbent mass, and solution pH on the adsorption efficiency of Congo Red dye
by the fabricated material. The results indicate that the 70NTO/BOI composite material exhibits
the best adsorption performance, achieving an adsorption capacity of 94 mg/g at a Congo Red
concentration of 30 mg/L. The adsorption process of Congo Red dye by the composite material
follows the Freundlich isotherm model and assumes second-order kinetics with a high regression
coefficient of R? > 0.99. The adsorption process is strongly dependent on the pH of the dye solution.
Key words: waste, adsorption capacity, Congo Red, textile dyes
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