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ABSTRACT

This work describes the synthesis and characterization of Fe, Al pillared
bentonite and its application in Rhodamine B adsorption. The materials

were prepared using different ratio n, /(n, 5. +n, ;) of Fe, Al pillaring

A13+
solution. The samples were characterized by X-ray diffraction (XRD). The
results showed the insertion of aluminium and iron pillaring cations into
clay interlayer space with an increase of door value compared with that of
Wyoming bentonite. The Rhodamine B adsorption data was analyzed
by both Freundlich and Langmuir isotherm models and the data was
well fit by the Langmuir isotherm model. The maximum adsorption
capacity of Rhodamine B over FeAl-bentonite derived from the
Langmuir equation were 63.69 mg.g™. Kinetic data correlated well with

the pseudo-second-order kinetic model.

Gidi thiéu chung

Bentonite véi thanh phén chi yéu la sét smectit vdi cdu
tric I6p 2:1, 6 céu triic mao quan, bé mat riéng, dung
luong trao déi ion 16n, d6 bén ca hoc va hoa hoc cao...
nén nd dugc st dung lam xUc tac trong cac phan Ung
héa hoc, chat hap phu, chét trao déi ion, chat mang...
D& cai thién dac tinh, chét lugng cla bentonite nham
md& rdng Ung dung cla ching, cac nghién clu tap
trung vao bién tinh bentonit v&i nhiéu ki thuat khac
nhau. Cac huéng nghién clu trén thé gidi co thé ké ra
la: téng hop bentonite try chéng bang cac kim loai,
oxide kim loai vdi cac phuong phap khac nhau [1-6],
téng hop vat liéu sét hitu co bang cach hitu co hoa
bentonite...[7-12].

Bentonite tru chéng dugc téng hgp bang cach trao déi
tryc tiép cac cation & khodng gilta cac I6p cua
bentonite vdi cac ion phuic kim loai chuyén tiép. Cac

cation phic oxo hoac hydroxo kim loai da nhan
(polynuclear metal oxo-hydroxo cations) thuong thu
dugc bang cach thdy phan mudi kim loai & pH xac
dinh. Chi c6 gidi han mot sé cac kim loai nhu Fe, Al, Cr,
Ti, Zr, Ga mdi tao dugc dang polycation bén [7]. Cac
nghién ctu chi ra rang bién tinh bentonite bang kim
loai (Fe, Al) hodc polyoxocation kim loai (Fe, Al) thu
dugc san pham cé khoang cach I6p tang, dién tich bé
mat I6n, tinh axit dugc cai thién va sé lugng tdm hoat
déng téng...[13-16]. Do dé, bentonite bién tinh vai cac
cation iron hay aluminium dugc s& dung nhiéu trong
hap phu cling nhu xuc tac.

Trong nghién ctu nay, bentonite Wyoming dugc chen
chéng déng thai cation aluminium va iron bang
phuong phép trao déi ion. Vét liéu thu dugc dung lam
chdt hdp phu Rhodamine B. Béng hoc hép phu va
dang nhiét hdp phu Rhodamine B trén vat liéu FeAl-
bentonite cling s& dugc thao luan.
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Thuc nghiém va phuong phap nghién cdu
Héa chdt

AlCl3 (Guang Zhou, Trung Qudc), NaOH (Xilong,
Trung Qudc), FeClz6H20, NaOH (Xilong, Trung Qudc)
(Xilong, Trung Qudc), bentonite Wyoming (M),
Rhodamine B (Merck).

T6ng hop vt liéu
Quy trinh téng hap Fe,Al-bentonite nhu sau:

- Téng hop dung dich tru chéng: Cho tir tr ting giot
cho dén hét V mL dung dich NaOH 0,1 molL" vao
hén hop chra 100 mL dung dich AI(NOz)3 0,1 mol.L™
va 20 mL dung dich FeClz 0,1 mol.L”, khudy hén hop
bang may khudy tU véi téc dé 700 vong/phdt & nhiét
d6 phong. Tiép theo, dun cach thiy hén hop & 70 °C
trong 5 gig, sau d6 dé hén hop & nhiét d6 phong
trong 24 gi¢ thu dugc dung dich tru chéng.

- Tao huyén phu bentonite: Hoa tan 1,0 gam bentonite
Wyoming (M$) vao 100 mL nudc cét, khudy manh trén
may khudy tUr véi t6c dé 700 vong/phut trong 30 phut
& nhiét dé phong dugc dung dich dang huyén phu.

- Téng hop Fe Al-bentonite: Cho tUr tif dung dich tru
chéng vao huyén pht bentonite, tién hanh khudy bang
may khudy tU vd&i téc do 700 vong/phut & nhiét do
phong. Sau khi hét dung dich tru chéng, tiép tuc khudy
trong 5 gig & nhiét d6 phong thu dugc huyén phu
Fe,Al-bentonite. DE huyén phu nay trong 24 gid, sau
do li tam, loc rita san phdm bang nuéc cat nhiéu lan va
sdy kho bang may sdy & nhiét d6 80 °C.

Trong nghién cltu nay, 3 yéu té dnh hudng dén qua
trinh t6ng hop vét liéu da dugc khao sat:

- Anh hudng clia ti 16 mol OH/(AP*+Fe**): ¢ dinh
ndng dd bentonite 1,0 %, nhiét do tao dung dich tru
chéng 70 °C, thay ddi ti 1é mol x = 0,4; 0,6.

- Anh hudng ctia thdi gian khudy hdn hgp dung dich
tru chéng vdéi dung dich bentonite: ¢6 dinh néng doé
bentonite 1,0 %, tf & mol OH/(AP*+Fe**) 0,58, thay déi
thai gian khudy 5 gig, 10 gis, 24 gid.

- Anh hudng cla nhiét dé tao dung dich try chéng: &
dinh ndng dé bentonite 1,0 %, ti & mol OH
/(AP +Fe®*) 0,58, thdi gian khudy 5 gid, thay d&i nhiét
dé tao dung dich tru chéng 60 °C, 70 °C, 80 °C.

Cac mau téng hop dugc ki hieu: FeAl-MMT-x-y-z.
Trong dé x, vy, z 1an lugt 1a tf 1& mol OH /(AP +Fe®"),
thai gian khudy hén hop dung dich tru chdng véi huyén
phu bentonite va nhiét dé tao dung dich tru chéng.
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Thanh phén pha cla vat liéu dugc nghién clu bang
phuong phéap nhiéu xa tia X (D8 Advanced Bucker,
Buc) vdi tia phat xa CuK.

Nghién ctu su hdp phu Rhodamine B trén vit liéu Fe Al
— bentonite

Lua chon chdt hdp phu:

Cho vao médi cdc 50 mL dung dich Rhodamine B vdi
nong do 10 molL". Thém vao mdi cSc 0,01 gam
bentonite Wyoming hodc cac mau vat liéu Fe,Al-
bentonite t6ng hap dudc, day kin va khudy bang may
khudy tUr t6c dé 600 vong/phit & nhiét dé phong
trong 4 gi¢. Sau khi can bang thiét lap, ly tam loai bod
chét ran 18y phan chét léng. Nong dé dung dich
Rohdamine B con lai dugc xac dinh bang phuong
phép UV = VIS & budc séng A = 553 nm.

Nghién ciu dong hoc cua qud trinh hdp phu
Rhodamine B trén vt liéu Fe, Al-bentonite.

Cho 0,1 gam chét hdp phu FeAl-bentonite vao céc
thdy tinh cha 250 mlL dung dich Rhodamine B co
nong dé Co (mg/L) : 10; 20; 30; 40; 50. Khudy dung dich
bang may khudy tUr vdi téc dé 600 vong/ phit va xem
day la thai gian bat dau quéa trinh hap phu. Sau nhiing
khodng thai gian xac dinh 10, 20, 30, 60, 120, 240 phut,
dung pipet 18y 5 mL dung dich dem ly tdm ldy phan
I6ng x&c dinh ndng dé con lai cla Rhodamine B & céc
thai gian dé.

Nghién clu ddng nhiét hdp phu Rohdamine B trén vt
liéu Fe, Al=bentonite:

Cho 0,01 gam vat liéu Fe,Al-bentonite vao céc thuy
tinh chtia 20 mL dung dich Rohdamine B c6 néng do
khéac nhau 50 mg/L ; 30 mg/L; 20 mg/L; 10 mg/L. Tién
hanh khudy trong 4 gis, t6c d6 600 vong/phut & nhiét
d6 phong. Sau khi can bang thiét lap, ly tam loai bd
chét rén 18y phéan chét l1dng. Nong dé dung dich
Rohdamine B con lai dugc xac dinh bang phuong
phap UV - VIS.

K&t qua va thao luan
T6ng hop vit liéu Fe,Al-bentonite

Trong nghién cldu nay, anh hudng ti & mol

n,, /N, thoigian va nhiét d t6ng hop dung dich

tru chéng dén céu trdc cla Fe,Al-bentonite d& dugc
khao sat.

Anh hudng cta ti lé mol OH ™ /(AP +Fe**)
Hinh 1 13 gidn d& XRD clla mau bentonite Wyoming
(M§) va cac mau Fe,Al-bentonite t6ng hop & ti 1é mol

n__/n

oM khac nhau.
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Hinh 1: Gian do XRD clia mau bentonite Wyoming
(MMT) cac mau Fe,Al-bentonite téng hgp & ti 1é mol
nOH,/nM83+ khac nhau.

TU hinh 1 nhan thdy mau bentonite Wyoming c6 phd
XRD gbm cac peak dac trung:

- 26 = 6,4 la peak dai dién cho mao quéan (khodng
cach doot gitta cac 16p), door = 13,886 A.

- 20 = 21,01°va 26,74° dai dién cho thach anh (quartz).
- 26 =12,16° va 24,6° dai dién cho cao lanh (kaolinite).

Nhu vay, trong bentonite Wyoming, ngoai
montmorillonite (MMT) con c6 cac khoang tap chat
thach anh va cao lanh.

Vat liéu Fe Al-bentonite dudc t6ng hop phuong phép
trao d&i ion. Phuong phap nay goém 2 giai doan: (1)
diéu ché cac cation polyhydroxy aluminium va
polyhydroxy iron théng qua qué trinh thly phan cation
Fe**, AP* trong méi trudng kiém, (2) chén céc cation
nay vao khoang gifa cac I6p cla bentonite. Su thuy
phan cation Fe**, ARP* (Me**) trong moi trudng kiém sé&
thu dugc cac cdu ti chinh trong dung dich tao ra try
chéng: cac cation hydrat Me**, cation monomer Me,
cation polymer Me, cation oligomer Meis ...[4, 13, 14]
Su phan bd cac cation nay trong bentonite tuy thudc
vao diéu kién thdy phan ion Me**, t 1& mol

n,. /n,.  thdigian nhiet do ..

TU hinh 1 nhan thdy rang khodng cach khéng gian doos
tang lén sau khi chen cac cation polyhydroxy
aluminium va polyhydroxy iron vao khodng gilta cac
I6p cla bentonite, cu thé doo clia cac mau FeAl-
bentonite téng hop & tilé mol n /n, .. 04,06 lan
lugt 1a 15,656 va 15,710 A. Tuy vay, mau Fe, Al-bentonite
téng hop & ti 1& mol nOH,/nMeg+ 0,4 co peak dic

trung clia mat phang (001) c6 cudng do yéu so vdi

mau bentonite ban dau, trong khi d6 mau Fe,Al-
. 0,6 co
cusng dé manh hon rd rét. Nhu vay, khi ti 1é mol
Ny /n I&n, qua trinh chén cac cation polyhydroxy

bentonite téng hop & i 1&é mol n, _/n

M63+
aluminium va iron vao bentonite la thuan tién han nén
céu truc I&p cla vat liéu trat tu hon.

TU khdo sat nay, ching téi chon ti 1& mol x =
OH™ /(A + Fe*)= 0,6 cho nhling nghién ciu tiép
theo.

Anh hudng cta thdi gian khudy

Hinh 2 1a gidn do XRD clia cac mau Fe,Al-bentonite
t8ng hgp G cac thai gian khudy hén hap dung dich try
chéng vdi dung dich bentonite khac nhau: 5 gig, 10 gio
va 24 gid.

FeAl-MMT-0,6-24-70

o
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Hinh 2: Gian d& XRD clia cac mau Fe,Al-bentonite téng
hop & cac thai gian khudy khac nhau.

So sanh v&i miu MMT, cac mau vat lieu FeAl-
bentonite c6 cudng dé peak & mat phan xa (001) déu
I6n hon chiing to qué trinh chén cac tiéu phan cation
kim loai vao bentonite kha déng déu, trong do mau
vat lieu FeAl-MMT-0,6-10-70 (khudy & thdi gian 10 gio)
co cudng do peak I6n nhét, do d6 mau nay co céu
tric I8p trat ty nhét trong cac mau khao sat. Khoang
cach khoéng gian door clia cac mau Fe,Al-bentonite déu
I6n hon mau MMT ban dau, ching to cac cation
aluminium va iron da chen vao khoang gitta céac I6p
clla MMT. Két qua nay tuong tu nhu nhitng cong bé
khac [17]. TU két qua nay, thdi gian khudy 10 gic dugc
chon cho t6ng hagp vat liéu Fe, Al-bentonite ti€p theo.

Anh huéng ctia nhiét do

Hinh 3 la gidn do XRD clia cac mau Fe,Al-bentonite tdng
hop & cac nhiét dé khac nhau: 60 °C, 70 °C va 80 °C.
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Hinh 3: Gian do XRD cuia cac mau MMT, Fe Al-
bentonite téng hap & cac nhiét dé khac nhau

TU hinh 3 nhan théy, trong s6 cac mau vat liéu Fe Al —
bentonite khao sat, mau FeAl-MMT-0,6-10-70 tuong
Ung vai nhiét do t6ng hap 70 °C cb cudng dé peak 16n
nhat, nhu vay mau nay cé cau tric I6p trat tu khi chén
céc tiéu phan cation kim loai vao bentonite. Khoang
cach khong gian door gitta cac I6p trong 3 méau Ia
khac nhau tuy thudc vao nhiét do khao sat. Trong do,
vat lieu FeAl-MMT-0,6-10-70 c& door 160 nhéat. Nhu
vay, G diéu kién nhiét d6 70°C la phu hgp dé téng
hop vat liéu.

TU két qué thuc nghiém thu dugc vé téng hgp vat liéu
Fe,Al-bentonite nhan thdy cdu tric cla vét liéu FeAl-

bentonite phu thudc vao ti 1é mol nOH,/nMe3+, thdi gian

khudy va nhiét do. Vat liéu Fe,Al-bentonite c6 cau tric
I6p trét tu va khodng cach ca ban door 160 nhét thu dugc

trong diéu kién: ti 1& mol nOH,/nMe}+ 0,6, thdi gian va

nhiét dé thuc hién qua trinh bién tinh 1a 10 gic va 70 °C.

Nghién ciu sy hdp phu Rhodamine B trong dung dich
nudc trén vt liéu Fe,Al-bentonite

Lua chon chdt hdp phu

Dé lya chon déi tugng nghién clu hdp phuy, chidng téi
tién hanh khdo sat so bd vé khd nang hép phu
Rhodamine B clia bentonite Wyoming va bentonite
bién tinh trong diéu kién nhu nhau: nong do
Rhodamine B 10 mg/L, khéi lugng chat hdp phu 0,01 g,
nhiét d6 phong.

K&t qua cho théy hiéu sudt hdp phu Rhodamine B cla
mau vat liéu FeAl-MMT-0,6-10-70 1& cao nhét (81,6 %),
sau do [an luct 13 cac mau FeAl-MMT-0,6-10-80 (60,4
%), FeAl-MMT-0,6-5-70 (55,2 %), FeAl-MMT-0,6-10-60
https://doi.org/10.62239/jca.2025.016
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(45,3 %), FeAl-MMT-0,6-24-70 (43,6 %). Trong céac
mau FeAl-bentonite khdo sat, mau FeAl-MMT-0,6-10-
70 c6 khoang cach khéng gian door 16n va cau tric 16p
trat tu nhat nén cé thé day la cac yéu té thuan Igi cho
sy hdp phu Rhodamine B hon cac mau khac. So vdi
cac mau bentonite bién tinh, mau bentonite Wyoming
c6 kha nang hdp phu thdp nhat (21,3 %). Nhu vay, su
c6 mat thém cac cation aluminium va cation iron lam
tang kha nang hdp phu Rohdamine B. D& lam r& thém
yéu t6 anh hudng dén kha nang hap phu Rhodamine
B, mdu FeAl-MMT-0,6-10-70 va bentonite ban dau
dugc dac trung thém bdi phuong phap hép phu — khir
hap phu nitrogen. Két qua thu dugc dién tich bé mat
clia mau FeAl-MMT-0,6-10-70 va bentonite ban dau
lan luct 13 150,1 m?/g va 84,2 m?/g, cho théy viéc chén
cac cation aluminium va cation iron vao bentonite cai
thién dang ké dién tich bé mat clia vat liéu ban dau, va
do dé lam tdng khad néng hdp phu Rhodamine B cla
vat lieu FeAl-MMT. Trén cc s3 khado sat s bd su hdp
phu Rhodamine B trén cac mau bentonite bién tinh,
mau FeAl-MMT-0,6-10-70 dugc Iya chon cho nhing
nghién ctu hap phu tiép theo.

Bdéng hoc cua qud trinh hdp phu
M hinh déng hoc cla qua trinh hap phu

Dé xéc dinh phuong trinh déng hoc mé td quéa trinh
hdp phu Rhodamine B trén vat liéu Fe Al-bentonite,
ching téi st dung phuong trinh déng hoc biéu kién
bac 1va bac 2:

- Phuaong trinh déng hoc biéu kién bac nhat:

In( (e - C]t) = |I’16]e‘/<7.f Q)
- Phuang trinh déng hoc biéu kién béc hai:
1 1
SA N @
qt k2 'qe qe

Trong do, ge va gt (mg.g™) la dung lugng hdp phu
(DLHP) & thai diém can bang va thdi diém t bét ky, ks
(phut™, k2 (g.mg™ phut™ 1a cac hang s6.

Dung lugng hédp phu g: dugc tinh theo phuang trinh:

q, =M(mg/ ) 3)
m
Trong doé: Co va G (mg/L) la ndng dé dung dich
Rohdamine B & thdi diém ban dau va thdi diém t, V (L)
la thé tich dung dich Rohdamine, m (g) la khéi luong
chét hap phu (Fe,Al-bentonite).

Trong nghién cltu nay, néng dé Rhodamine B ban dau
dugc thay déi tir 10 mg/L dén 50 mg/L. Hinh 4a va 4b
bi€u dién d6 thi ctia moé hinh dong hoc biéu kién bac 1
va bac 2 clia sy hdp phu Rhodamine B & cac néng do
dau khac nhau trén vat liéu FeAl-MMT-0,6-10-70.
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Hinh 4: Déng hoc hép phu biéu kién bac 1 (a) va bac 2 (b) cla su hdp phu Rohdamine B trén vét liéu FeAl-MMT-
0,6-10-70

Dua vao gia tri R va su khac biét ge tinh toadn theo hai
m& hinh déng hoc bac 1 va 2 so vdi ge thuc nghiém
(Bang 1), m6 hinh dong hoc bac 2 mé ta qué trinh hap
phu Rohdamine B trén vat liéu FeAl-MMT-0,58-5-70
tét han md hinh dong hoc bac 1. TU bang 1 nhan thay
gia tri k2 gidm theo ndng dé clia chat hdp phu nhung
dung lugng hép phu lai tdng 1én. Két qua nay tuong tu
nhu céng bd clia Mei-Fang Hou va cdng su [19], ndng
dé dau cang cao thi téc dé hdp phu giam. Digu nay ¢

thé dugc gidi thich nhu sau: xét cung khéi luang chét
hép phu nghia 1a s6 tdm hap phu nhu nhau, trong
clng thai gian hadp phuy, sé phéan t&r Rhodamine B hép
phu trén bé mat chat hdp phu khi ndng dé dau thap
sé it hon so vdi trudng hgp néng dé dau cao, do do
téc do hdp phu s& nhanh hon. Biét rang, Rhodamine B
6 kich thudc phan t 16n nén sy hap phu Rhodamine B
phai xdy ra & trong mao quéan trung binh, khdng thé xay
ra gilta cac khe ranh gitta cac Ip FeAI-MMT-0,6-10-70.

Bang 1: Cac tham s6 cla phuong trinh déng hoc biéu kién béc 1, béc 2 clia su hdp phu Rohdamine B & cac nong
dé dau khac nhau trén vat liéu FeAl-MMT-0,6-10-70.

Phuaong trinh déng hoc bac 1

Phuaong trinh déng hoc bac 2

de (tl’]) &

Co (mg/l) Ge (1) ko Ge (1)
(ma/o) (phut™ (mg/g) (mg/g.phdt)  (mg/g) i
10 22,46 0,0160 4,77 0,882 9,99.10° 22,78 0,999
20 43,81 0,0524 51,25 0,646 7,88.10° 44,25 0,999
30 62,33 0,0187 17,08 0,922 3,12.10° 63,29 0,999
40 85,12 0,0143 21 0,878 1,94.10° 86,96 0,999
50 1041 0,012 22,70 0,859 1,8110°3 105,26 0,999

ge (tn) 1a dung luang hdp phu can bang tinh theo ndng dé déau va ndng dé can bang.
ge (tt) 1a dung lugng hép phu can bang tinh theo phuong trinh déng hoc.

Pdng nhiét hdp phu

Can bang hadp phu dang nhiét ctia Rhodamine B trén

bentonite Wyoming va FeAl-MMT-0,6-10-70 dugc md

phong theo hai mé hinh Langmuir va Freundlich.

M6 hinh dang nhiét hap phu Langmuir dang tuyén tinh:
c, C 1

—f—_-_° 4
9o Gnax K G

)
M& hinh dang nhiét hdp phu Freundlich dang tuyén tinh:
1
Ing,=InK, +—.InC,
qe F n e (5)

Trong do, ge (mg/g) la DLHP & thai diém can bang;
Gmax (Mg/q) 1a DLHP cuc dai; K (L/mg) la hang s& can
bang hap phu theo Langmuir; Ce 1a ndng doé chét bi

hap phu tai thai diém can bang (mg/q); Kr (Mg/g) va n
la cac hang s6 Freundlich.

Hinh 5a va 5b trinh bay dudng dang nhiét Langmuir va
Freundlich dang tuyén tinh cla qué trinh hép phu
Rohdamine B trén bentonite Wyoming va FeAl-MMT-
0,6-10-70.

Cac théng s6 dang nhiét hdp phu thu dudc nhu sau:

- M6 hinh Langmuir: FeAI-MMT-0,6-10-70: Gmax : 63,69
mg/g; K. : 2,8 L/mg; R% 0,996; Bentonite Wyoming:
Gmax- 23,20 mg/g; Ki - 0,56 L/mg; R%: 0,923.

- M6 hinh Freundlich: FeAl-MMT-0,6-10-70: Kr 37,22
ma/g; n: 4,64; R°: 0,939; Bentonite Wyoming: K 2,07
mg/g; n: 1,70; RZ: 0,872.
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TU hinh 5 va cac théng s6 dang nhiét hdp phu nhan thay
rang gia tri R° ciia mé hinh Langmuir 16n hon so véi mo
hinh Freundlich, do @6 mé hinh Langmuir phu hgp vdi cac
s6 liéu thuc nghiém hon. Nhu vay, su hdp phu Rhodamine
B trén vat liéu FeAI-MMT-0,6-10-70 la don I&p. Dung luong

3.0

(@) .
254 = FeAl-MMT-0,6-10-70
® Bentonite Wyoming

Clq,
o

0 10 20 30 40 50
C, (mg/L)

hap phu Rhodamine B cuc dai (gme) cla bentonite ban
dau va vat liéu t6ng hap tinh dugc t&r mé hinh Langmuir
[an luct la 23,20 va 63,69 mg/g. Nhu vay viéc chen thém
céc ion cation aluminium va cation iron lam tang kha nang
dang ké dung Iuang hép phu Rhodamine B.

45

(b)

401 = FeAl-MMT-0,6-10-70
® Bentonite Wyoming

Hinh 5: Budng dang nhiét Langmuir (a) va Freundlich (b) dang tuyén tinh cia qué trinh hdp phu Rhodamine B trén
bentonite Wyoming va FeAl-MMT-0,6-10-70

K&t luén

Vat liéu Fe, Al-bentonite dudc t8ng hop bang phuong
phép trao déi ion. Vat liéu Fe,Al-bentonite c6 khoang
cach khéng gian door va dién tich bé mat ting so vdi
MMT ban déu, chiing to cac cation aluminium va iron
da chen vao khodng giltta cac I6p cila MMT. Qué trinh
hép phu Rhodamine B cla vat liéu FeAl-bentonite
tudn theo phuong trinh déng hoc biéu kién bac 2.
Pang nhiét hip phu tuidn theo moé hinh Langmuir,
dung lugng hdp phu Rhodamine B cuc dai tinh theo
phucng trinh Langmuir cla bentonite bién tinh a
63,69 mg/g. Ké qud nay cho thédy vat liéu FeAl-
bentonite la mét vat liéu tiém nang trong viéc x{ Ii chat
& nhiém.
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