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Abstract

Clays have played a major role in human life. Clays are used and their value recognized in many economic
branches, agriculture, civil engineering and environmental studies etc. This is largely because of their wide-ranging
properties, high resistance to atmospheric conditions, geochemical purity, high surface area, easy access to their
deposits near the earth’s surface and low price [1]. In environmental treatment, clays were usually refined and then
modified to improve their adsorption capacity [2 - 4]. In this research, bentonite clay from Di Linh (Lam Dong,
Vietnam) was used for pillaring process after refining. Keggin ions were synthesized through chemical reaction of
AICI3.6H,O/NaOH solutions. Aluminum pillared clay (Al-PILC) was prepared by contacting of Keggin ions and Na-
montmorillonite (MONT-Na) aqueous suspension with different ratios. AIl-PILCs were then modified by
cethyltrimethylammonium bromide (CTAB). The obtained materials were characterized by XRD, IR, DTA-TGA, SEM,
TEM, BET and *’Al-MAS-NMR methods. Their adsorption capacity was investigated with methyl orange (MO) from
aqueous solution at pH 7.0 and controlled temperature 298+0.20 K. The obtained results demonstrate that the adsorption

capacity of 7.5 and 10.0 Al-PICL-CTAB samples were highest.

1. MO PAU

Montmorillonite (MONT, thanh phan chinh ciia
bentonite) 1a loai phyllosilicate quan trong nhit va
dugc st dung rong rai nhét trong vai tro la chét hép
phu loai bé cac chét 6 nhi®m v6 co va hiru co ra khoi
mdi truong. PE nhan manh tim quan trong vé& kha
nang vugt troi cua cac tinh chét cua dat cling nhu sy
st dung cua khoang sét nhu la nhiing vat li€u tho co
gia tri, mot sd nghién ctru da chi ra rang néu cac
cation vO co cia MONT bj thay thé bang céac cation
hiru co thi tinh chét cua sét thay d6i [1 - 7]. Céc
khoang sét ty nhién tir va nudc dugc chuyén thanh
wa hiru co. Cac phan tir hiru co c¢6 kha ning bién doi
vi du nhu chiéu dai cia mach ankyl dugc dung dé
chéng cac 16p sét sau khi tién hanh trao d6i huyén
phu sét v6i dung dich cation hiru co [2, 3]. Nhiéu
nghién ctru gan day [2, 3, 5 - 7] d4 chi ra su can thiét
cua vat liéu sét bién tinh st dung cho qua trinh loai
b6 cac chit 6 nhidm hitu co va thude bao vé thuc vat
ra khoi moi truong nudce.

Trong bao cdo ndy, chung toi da tién hanh tinh
ché bentonite Di Linh dé thu dugc san phdm c6 ham
luong MONT cao. Vi bentonite Di Linh c6 thanh
phan chinh 12 MONT dang kiém thé (Ca, Mg) nén
dé tién hanh xu 1y t6t phai dwa vé dang MONT-Na.
Xt Iy MONT bang dung dich NaCl dé thu duoc

MONT-Na. San pham sét thu dugc (MONT-Na)
duoc chéng bang nhom (Al Pillared Clay-Al-PILC).
AI-PICL thu duoc duoc bién tinh bang CTAB dé thu
duogc sét chong ua hitu co. Cac san pham thu dugc
dugc dic trung ciu trac bang cac phuong phap vat
Iy va khao sat kha nang hap phu metyl da cam
(methyl orange, anion hitu co) trong mdi trudong
nudc.

2. THUC NGHIEM

Bentonite Di Linh sau khi qua tinh ché va xtr ly
bang NaCl c6 tinh truong nd cao va c6 thanh phan
cht yéu 1a MONT-Na. Qua trinh tong hop vét liéu
xAI-PICL (véi x = 2,5; 5,0; 7,5 va 10,0 mmol Al/1
gam sét) va xAI-PICL-CTAB (v6i ty 1& s6 mol
CTAB/gam sét bang 2 mmol/gam sét) theo cic cong
trinh duoc cong b cua cuing nhom tac gia [2, 3].

Khao sat kha ning hap phu cia cac vt lidu tong
hop dugc véi metyl da cam (methyl orange - MO).
Chuén bi binh nén thé tich 250 ml, mdi binh chira 125
ml dung dich MO 300 ppm. Can 0,5 g sét mdi loai
vao timg binh trén. Khudy déu hon hop va bat diu
tinh thoi gian hdp phu. Sau nhitng khoang thoi gian
xéac dinh 1y 5 ml dung dich ra ly tim bo vat liéu hap
phu. Dung dich thu dugc dugc xac dinh néng do MO
con lai bang phuong phap tric quang UV-Vis.
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Phuong phap nhiéu xa tia X: Cac vat liéu thu
dugc duge dic trung cu tric bang phwong phap
nhiéu xa tia X tai Trung tam Vit liéu, Khoa Vat ly
Truong DPHKHTN-DHQG Ha No6i trén may
SIEMEN D5005.

Phuong phap hong ngoai IR: Cac dic trung
nhom cau truc cia cac san pham trong phd hong
ngoai dugc xac dinh trén thiét bi FT-IR 8101
SHIMADZU, tai Khoa Hoa hoc, Truong PHKHTN-
PHQG Ha Noi.

Phuong phap chup anh SEM: Pac trung hinh
thai bé mit cta cac vat liéu rin dugc nghién clru
bﬁng chyp anh SEM, tai Trung tam Vit li¢u, Khoa
Vit 1y, truong PHKHTN-DHQG Ha Noi trén thiét
bi JEOS JSM-5410LV.

Phuong phap do dién tich bé mit riéng va tinh
chat bé mat cuia chit ran. Phuong phéap dugc st dung
la phuwong phap BET, duogc thuc hién trén may
Autochem I, tai Trung tam Vat li€u xuc tac va loc
héa hoc dau, Khoa Cong nghé Hoa hoc Truong Dai

Truong Pinh Duc va cong sw
hoc Bach khoa Ha Noi.
3. KET QUA VA THAO LUAN

Chung t6i da nghién ctru tinh chét nhiét cia Al-
PICL-CTAB. Két qua dugc trinh bay trong hinh 1.
Dbi v6i sét chdng wa dau, tinh chat nhiét cua ching
khac vé6i sét chdng kim loai twong tmg. Ddi voi Al-
PICL-CTAB khi nang nhiét do xuat hién pic thu
nhiét dau tién & 119,14°C giam di 3,46% trong
luong miu twong Ung v6i su mat nude bi hap thu.
Pic thtr hai tra nhiét ¢ khoang 254,38 dén 301,98°C
la do CTAB bi chay. Qua trinh chdy nay da lam
giam 13,34% vé khéi lugng mau.

Qué trinh chay CTAB kéo dai lam gan nhu triét
tiéu hiéu tmg thu nhiét do mat nudc cdu trac &
529,9°C, véi sy mat khdi lugng khoang 10,39%.
DPay mot khoang nhiét d6 dic trung cho nghién ctru
tinh chét nhiét ciia cac cu tir hitu co xen k& giira cac
16p sét.

SETARAM |Figue:  ExperimentAl-PIC|

Labsys TG

14/07/2010 Procedure: 30 —> 800C (10 C.min-1) (Zone 2)
T

Crucible:PT 100 I Atmosphere:Air

Mass (mg): 40.06

T
TG/%

20 Peak:119.14 °C

Peak 1:254.38 °C

Peak2 :301.9
[ 10 o]

T T
HeatFlowuV/ dTG/% /min_|

Peak:529.90 °C

N
S
W~

=

I

1

Hinh I: Gian dd phan tich nhiét vi sai cta vat liéu 5.0 AI-PICL-CTAB

Tir gian d6 nhidu xa tia X, ta thay rang thanh
phan chinh cta sét Di Linh sau khi tinh ché 1a
MONT. Céc tap khoang Fe,O; dd bi loai gan hét
khong thay xuat hién trén gian d6 nhiéu xa. Chi con
xuat hién nhiu xa cta quartz kha 16n trén gian dd
nhiéu xa tia X. Gian d6 nhiéu xa tia X clia cac vat
li¢u thu dugc: Cac dinh pic dac trung ¢ goc 20 =2 -
40° cua vat lisu MONT-Na cho thay khoang cach
khong gian co s¢ gilra cac 16p cua vat liéu MONT-
Na 1a 12v99 A. Khi cac polyoxocation nhom di vao
khoang khong gian gilta cac 16p sét 1am cho cac gia
tri dgo; cua cac vat liéu thu dugc ting I1én 10 rét tu
12,99 A (MONT-Na) lén 18,25 A (2,5 AI-PICL) va
dat dén d6 cao t6i da ~ 19,1 A (5,0 AI-PICL) sau d6
gia tri doo; hau nhu khong thay ddi. Sau khi dugc
bién tinh be"mg CTAB, dg; cua cac vat liéu tang lén
25,65 A (hinh 2).
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Hinh 2: Gian dd nhiéu xa tia X cuda cac vat liéu
tong hop duoc
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Nghién ciru tong hop sét chong...

Anh SEM ctia vat ligu Mont-Na va 2.5A1-PICL-CTAB dugc trinh by trén hinh 3. Két qua cho thy
cac hat Al-PICL-CTAB rat nhd va dén kich thudc nho hon 2 pm.

Hinh 3: Anh SEM cua cac mdu MONT-Na va vt liéu 2.5 AI-PILC-CTAB

Tir anh hién vi dién tr quét SEM (hinh 3), ta
théy duoc céu tric l6p cua vat ligu sét. Cac lop
nhom silicat xép chong 1én nhau phu hop véi cu
truc cua vat liéu MONT. Tur hinh 3, c6 thé thiy rd
tap hop cac 16p sét cach nhau rd rang hon sau khi
chdng bang polyoxocation nhém, hinh thanh cac hat
16n c6 chu trac trat ty hon. T cac hinh anh nay,
ching ta thdy rd tinh chat 16p va hinh hoc bé mit cia
clia hat sét tu nhién va sét chong bang cac oxit kim
loai wa dau.

Hinh anh hién vi dién tir truyén qua TEM cua

mau MONT-Na va vt liéu 7,5A1-PICL-CTAB thu
dugc trén may JEM—1010 thuc hién dudi dién thé 80
kV (hinh 4). Tir hinh 4, chiing toi thdy rang vat liéu
sét ¢ cu trac 16p 2 chiéu véi cac 16p sét cach nhau
mot khoang nho. Sau khi dugc chéng boi cac ion
Keggin, khoang cach gitra cac 16p gian ra rong hon
so véi trude khi chong. Hon nita, c6 thé thay dugc
cac chdm nho & khoang khong gian giita cac 16p
trong cac vat liéu AI-PICL co thé duogc giai thich la
do cac cluster ALO5. Khi tim CTAB 1én, chung ta
thiy d6 rong 156 16n hon vat liéu Al-PICL ban dau.

7.5Al-PICL-CTAB

Hinh 4: Anh TEM cia MONT-Na va cac vt liéu 7.5 AI-PILC-CTAB

Sau khi dac trung cac vat liéu téng hop duoc
bang cac phuong phap vat Iy hién dai, chung toi da
tién hanh khao sat kha niang hip phu cta cac vat liéu
téng hop dugc voi metyl da cam (methyl orange -
MO). Két qua duoc chi ra trong hinh 5.

Tinh chit hap phy ctia MO trén céc vat lidu dugc
thuc hién tai pH = 7. Do bé mit sét mang dién tich
am nén cac vat lieu didu ché duge duoc bién tinh
bing CTAB dé cai thién kha ning hap phu cua
ching. Sau khi dugc bién tinh bing CTAB, kha
nang hip phu cia sét hitu co (organo-clay) ddi véi

MO cai thién khong dang ké trong khi kha nang hap
phu cua cac vat liéu x Al-PICL-CTAB (véi x = 5,
7,5 va 10) tang lén rat nhanh. Trong d6, kha ning
hdp phu cua vat liéu 7,5AI-PICL-CTAB va
10Al-PICL-CTAB la cao nhat. Diéu nay c6 thé c6 1a
do trong cac vat liéu 7,5Al-PICL-CTAB va
10AI-PICL-CTAB, su c6 mat cua cac cot chéng
(Al,O3) anh hudéng dang ké dén su hép phu MO. Sy
¢6 mit ciia CTAB anh huong yéu hon dén tinh chat
hap phu cua vat ligu.
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Trieong Dinh Dirc va cong su

Hinh 5: Sy thay d6i ham luong hap phu ctia MO trén
1 don vi vat liéu hap phu theo thoi gian

4. KET LUAN

1. Pa chéng cac 16p sét MONT-Na bang cac
polyoxocation nhom (ion Keggin) véi cac ty 1¢ khac
nhau va thu dugc cac vat liéu x AI-PICL (v6i x =
2,5; 5,0; 7,5 va 10,0 mmol Al/1 gam sét). Sau do,
bién tinh cac vat liéu thu duoc béng CTAB @ cai
thién kha niang hap phu ciia ching ddi voi cac chat
hitu co anion.

2. Pac trung cAu trac cta vat liéu thu duoc bﬁng
cac phuong phap vat ly: XRD, SEM, IR va BET.
Céc két qua vat 1y cho thay rang trong qua trinh tong
hop, cac ion Keggin da di vao gilra cac 1op sét, lam
tang cac gia tri doo; dén gia tri tong cong ciia chiéu
cao ion Keggin va khoang cach lop sét do do lam
tang dién tich bé mit cua sét ban dau.

3. Nghién ctru kha nang hip phu cua cac vat liéu
téng hop duge véi MO tai pH = 7. Két qua thuc
nghi¢m thu dugc cho théy vat liéu 7,5 Al-PICL-
CTAB va 10 AI-PICL-CTAB c6 kha niang hép phu
MO tbt nhat. Két qua nay cho thdy ring co thé sur
dung cac ngudn nguyén liéu bentonite ré tién, phd
bién ¢ Viét Nam bién tinh dé xtr Iy hiéu qua nudc

Lién h¢: Truong Pinh Poe
Truong Pai hoc Kinh té quoc dan

207 duong Giai Phong, Hai Ba Trung, Ha Noi
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bién thoai: 0912.420.352.

thai c¢6 chira cac anion hiru co trudc khi thai tré lai
moi trudng.
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