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Tém tit:

Trong bai bio nay, nhém tac gia di nghién ctru phat trién vét liéu hap phu méi trén nén bentonite c6 kha ning loai
bé ddng thoi cac chit hitu co va cation kim loai trong nwéc. Bentonite lai v co/hiru co dwoc diéu ché bing cach trao
ddi cation vo co hydrate 16p xen giira ciia sét bentonite bang tic nhén cetyltrimethylammonium bromide (CTAB)
va polyoxocation nhém. Ciu triic va dic trung tinh chit ciia vat liéu bentonite va bentonite bién tinh dwoc xac dinh
bang phé XRD, FTIR, BET, TG-DTG. Két qua cho thiy, CTAB va polyoxocation nhom da chén véi 16p giira cia
bentonite. Két qua danh gia kha ning xir Iy ciia vat litu CTAB/Al-Bentonite bwéc dau cho thiy chiing c6 kha ning

xir Iy dong thoi phenol do va Mn(II) trong nuwéc.

Tir khoa: bentonite, CTAB/Al-bentonite, Mn(II), phenol dé.

Chi s6 phén loai: 1.4

Ngay nay, su phat trién vuot bac cta khoa hoc va cong
nghé di thuc day cac nganh cong nghiép va nong nghiép phat
trién manh. Bén canh nhling thanh qua dat duoc, xa hoi cling
dang d6i mit vai thach thirc 16n 1a van dé 6 nhiém moi truong
do cac nganh gay ra, dic biét 1a chat thai tir cic nha may loc
dau, duge phém, chét déo, son, my phém, dét nhudm, thube
bao v¢ thuc vat... Hién nay, nguén nudc bi 6 nhiém bdi cac
chit hitu co va cac kim loai ning dang 1a van d& cdp bach
can dugc giai quyét [1-3]. Trong cac phuong phap xtr ly nudc
thai chtra chét hiru co va kim loai thi hip phu dwoc xem la
phuong phap diy hira hen va dang duoc nhiéu nha khoa hoc
quan tam nghién ctru [2-6]. Trong s6 cac vat lidu hap phy hiéu
qua, bén hoa 1y, gia thanh ré, ham lwong phong phu trong tu
nhién thi khodng bentonite dugc xem la loai vat li¢u thiét thuc,
¢6 kha ning xir Iy tot chat 6 nhidém va da dugc nghién ctu
(g dung rong rai trong phuc hdi méi truong 6 nhiém [1, 7-9].
Do su thay thé dong hinh nguyén tir trong 16p bentonite bing
cac cation ¢ hoa tri thip hon dan dén 16p aluminosilicate co
dién tich am trén bé mat va duogc b dép bai cac cation vO co
hydrate (vi du Na*, K*, Ca®*, Mg?"...) nam & 16p xen giira sét
bentonite. Cac cation vo co hydrate lién két 1ong 1é0 voi 16p sét
aluminosilicate co thé duoc thay thé bing cac cation hitu co
ky nudc thu dugc vat liéu bentonite hitu co c6 kha nang xu ly
chét hitu co hidu qua [1, 6] hodc thay thé bang polyoxocation
kim loai kich thudc 16n tao ra loai vat liéu bentonite chéng cod
kha nang xt 1y cac cation kim loai trong nudc dat hi¢u qua cao
[2,7,8,10].
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Vi kha ning do, bentonite bién tinh dong thoi cation hoat
dong bé mit va polyoxocation vo co ¢6 thé loai bo dong thoi
cac chat hitu co va cation kim loai hodc anion vé co trong nudc.
Trong nghién ciru ndy, bentonite bién tinh bai tac nhan vo co/
hitu co dugce diéu ché bang céch trao di cation vo co hydrate
gitra 10p sét bentonite bang ca CTAB va polyoxocation nhom.
Vit lidu bién tinh dugc dénh gia kha ning xir Iy phenol do va
Mn(1I) trong nudc.

Noi dung va phuong phap nghién ciu
Nguyén ligu

Trong nghién ciru ndy, nguon bentonite dugc st dung 1a
bentonite Di Linh (Lam Dong) dd qua tinh ché. Sau khi lam
sach, bentonite dat dugc mot sb tiéu chi sau: ham lugng
montmorillonite (MMT) trong bentonite khoang 40-50%, kich
thugc hat nhé hon 10 um, dung lugng trao di cation 1a 57
mldlg/100 gam bentonite kho. Thanh phan hoa hoc (phan trim
khéi lugng) chi yéu gom: SiO, (58,95%), ALO, (20,54%),
MgO (3,27%), CaO (2,06%), Fe,0, (7,78%), Na,O (1,09%),
K,O (1,38%) va mét so oxide khac [11].

Téc nhan bién tinh duoc st dung trong nghién ctru nay
la CTAB (Sigma-Aldrich). Pac tinh co ban ctia phan tu
CTAB dugc chi ra trong bang 1. Mot s6 hoa chét khac gom
AI(NO,),.6H, O, Na CO,, HCI, NaOH, AgNO,, phenol do,
MI}CI2.4H20 (Trung Qudc) déu ¢ dang tinh khiét, khong can
ché hoa bo sung.
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Abstract:

In this article, we studied to develop novel bentonite-
based sorbents that could simultaneously remove
both organic compounds and metal cations from
water. These materials were prepared by the exchange
between inorganic cations in the interlayer of bentonites
using cetyltrimethylammonium bromide (CTAB)
and aluminium polyoxocation. The structures and
characterisation of the materials were determined by
XRD, FTIR, BET and TG-DTG methods. The results
showed that CTAB and aluminium polyoxocation were
inserted to the interlayer of bentonites. As a result, the
obtained CTAB/Al-Bentonite could simultaneously
remove the phenol red and Mn(II) in water.
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Bang 1. Mgt s6 dac tinh co ban clia phan tif CTAB.

Ky hi¢u Cong thite  Chu tao ion CTA* D¢ dai mach ankyl
phén tir A) [12]
CH;
CTAB C,,H,NBr P ler<C16st 253
H,C CH,

Phwong phdp diéu ché

Dung dich polyoxocation nhém dugc diéu ché bang phuong
phap thiy phan nhiét khi thém tur tur dung dich Na,CO, 0,2M
vao dung dich AI(NO,), 0,2M dudi diéu kién khuay manh o
nhiét 6 60°C cho dén khi ty 1& mol OH/AP* 1a 2,4. Dung
dich sau phan tng dugc gia hoa 12 gid ¢ nhiét d phong thu
duoc dung dich polyoxocation nhom. Can mdt lugng xac dinh
CTAB cho vao 100 ml nu6e ¢ nhiét d6 60°C dudi diéu kién
khudy manh trong 1 gi¢ thu dugc dung dich CTAB.

Quy trinh diéu ché CTAB/Al-Bent dugc tién hanh nhu sau:
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liy 3 g bentonite Di Linh (Bent-DL) phan tan trong 300 ml
nude cat dudi didu kién khudy manh trén may khudy tir véi te
d6 600 vong/phit trong 2 gio thu dwoc huyén phu bentonite.
Thém ddng thoi dung dich polyoxocation nhom va dung dich
CTAB vao huyén phu bentonite, hdn hgp dugc khudy manh
6 60°C trong 5 gi0, sau d6 gitr ¢ nhiét d phong trong 24 gio.
San pham dugc loc tach va rira vai lan bang nu6c cat dé loai bo
hét ion CI du (thir bang dung dich AgNO, 0,1M) va sdy mau
0 110°C trong 10 gid thu dugce vat licu CTAB/Al-Bent. Véi
muc dich so sanh, mau bentonite bién tinh bang polyoxocation
nh6ém duoc diéu ché theo cach trong ty ma khong thém CTAB
va san phim dugc ky hiéu 1a Al-Bent. MAu bentonite hitu co
ciing dugc diéu ché bang cach trao doi cation vo co hydrate
gitra 16p bang CTAB va san pham duoc ky hiéu la CTAB-Bent.
Trong céc truong hop, nong d6 CTAB sir dung 14 1,0 lan so
vai CEC cua sét bentonite va ty 16 mol Al**/bentonite 1a 10
mmol/g.

Cdc phwong phap nghién ciru dic trung vdt li¢u

Xac dinh khoang cach 16p co ban cua bentonite va
bentonite bién tinh bang phd nhidu xa tia X (XRD) trén may
D8 Advance-Bruker (DPuc) st dung biic xa 40 kV, 300 mA,
quét tir 1-50° khoang cach 16p dugc xac dinh qua mat 001
cla gian dd XRD; su méat khdi lugng cia vat liéu theo nhiét
d6 duoc xac dinh trén thiét b phan tich nhiét Labsys TG/DTG
SETARAM (Phap) véi toc d6 nang nhiét 10°C/phut trong moi
truong khong khi tir 30 dén 900°C. Phd hong ngoai (FTIR)
cua bentonite nguyén liéu va bentonite bién tinh dugc xac dinh
trén may GX-PerkinElmer (M¥). Dién tich bé mat BET cua cac
mau dugc xac dinh tir dudng dang nhiét hap phu - khir hap phu
nitrogen tai 77K trén thiét bi Micromeritics TriStar 3000 (M¥).

Khio st hip phu phenol d6 va Mn(Il) trén vit li¢u diéu
che

Lfiy 0,1 g vat li¢u cho vao 100 ml dung dich phenol d6 hodc
Mn(II) ¢6 nong d6 100 mg/l dit trén may khudy tir véi toc do
300 vong/phut & nhiét do phong trong 120 phut. Mau dugc lay
trong khoang thoi gian xac dinh va ly tam liy dung dich dé
phan tich ndng d6 phenol d6 con lai bang phd UV-Vis UV2650
(Labomed, My) v6i bude song 432 nm [13] va phan tich nong
do Mn(II) con lai bang pho ICP-MS trén may iCAP Q (Thermo
Scientific, My) v6i ngudn cam tmg cao tin plasma (ICP).

Dung lugng hép phu (g,) dugc tinh tir cong thirc (1):
t:(Co—C,)_V (1)
m

Trong d6 C, va C, (mg/l) 1a ndng do ban du va ¢ thoi diém
t (phut); V'la thé tlch dung dich (I); m la khéi luong chat hap
phu (g); ¢, (mg/g) 1a dung luong chét bi hap phu trén 1,0 g chat
hap phu.
Két qua va thao luan

Phan tich nhiéu xa tia X

Gian d6 XRD cua miu bentonite va bentonite bién tinh boi
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polyoxocation nhém, CTAB, hdn hop CTAB/Al duoc chi ra
trong hinh 1. Trong miu Bent-DL c¢6 chita thanh phan chinh
1a MMT véi cac pic dic trung & d = 15,26A; 4,48A; 2,56A.
Tur gid tri a’001 15,26A cho théy, bentonite Di Linh thudc loai
bentonite kiém tho chira chi yéu cation vo co hydrate giita 16p
1a Ca®*, Mg?"... Két qua nay phu hop véi nghién ctru cia L.G.
Yan [14]. Bén canh cac pic phd dic trung cia MMT, con mot
s6 pic ciia cac tap chét khac nhu quartz véi d = 4,26A va 3,35A;
calcite véi d = 2,46A.
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Hinh 1. Gian dd XRD ctia cic mau bentonite nguyén ligu va
bentonite bién tinh.

Khi cation v co hydrate nim & giita 16p sét bentonite
dugc thay thé bang tac nhan CTAB lam ting khoang cach 16p
gilta cua bentonite hitu co. Su gia tang khoang cach nay duoc
tinh todn tur gian d6 phd XRD dya theo dinh luat Bragg (n =
2dsinf). Dé hiéu rd hon su sip xep mach alkyl cua tic nhan
CTAB trong bentonite bién tinh can xem xét cau hinh phéan tir
cua chung. Nghién ctru cia H. He [15] cho blet phéan tir CTAB
ton tai & 2 dang cau hinh co ban: (i) dang cu tric zic-zdc cua
cac nguyén tir carbon trong phan tir CTAB véi chiéu cao cua
dau amin phan cuc va chiéu cao ciia mach alkyl duoi lan luot
14 5,1A va 4,6A; (ii) dang chu tric thing cia cic nguyén tir
carbon trong phan tu CTAB voi chiéu cao ctia ddu amin phan
cyc va chiéu cao cua mach alkyl dudi 1an luot 12 6,7A va 4,1A
nhu chi ra trong hinh 2.

Hinh 2. C4u tao phan ti clia CTAB: (A) dang zic-zdc va (B) dang
théng [15].
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Su sép xép cua 16p xen gilra trong bentonite va bentonite
bién tinh dugc chi ra trong hinh 3. Mau Bent-DL véi bé day 16p
sét bentonite 1a 9, 6A (hinh 3A), nén 16p cation vo co hydrate
nam o lop gitia 1a 5, 66A Tt hinh 1 cho thay, gid trid, cua
méu CTAB-Bent xuat hién véi pic dic trung & 19,21 gén
voi tong chiéu cao cua diu amin phan cuc (5,1A, hinh 2A), bé
day 1 16p sét bentonite (9,6A, hinh 3A) va chidu cao cua dudi
alkyl (4,6A, hinh 2A) chi ra rang, mach alkyl sap xép kiéu 1
16p parafin trong khodng khong gian 16p gilta cua bentonite
hitu co nhu chi ra trong hinh 3B, géc hop boi mach alkyl cua
phan tir CTAB va 1op sét bentonite (o) dugc tinh tir phuong
trinh (2) [12]:

sin dh )

Trong d6: d 1a khoang cach 16p, h 1a bé day cua 16p sét
bentonite (9,6A) va [ 1a chidu dai ctia phan tir CTAB (bang 1)
1a25,3A.

Ap dung phuong trinh (2) tinh duoc gia tri o cia miu CTAB-
Bent 14 22°, két qua nay phi hop vé6i cac nghién ctru trude dy
[3.4]. Gid tri d,, cia mau Al-Bent (hinh 1) 12 19,014, gan v6i
tong bé day cia 16p bentonite (9,6A, hinh 3A) va chiéu cao
cta polyoxocation nhom (khoang 8 6A hinh 3G) chi ra rang,
16p polyoxocation nhom da dugc dua vao trong vat li¢u (hinh
3C) [4, 8]. Mau CTAB/Al-Bent véi khodng cich 16p co ban la
18,904, diéu nay cho the"iy c6 mot lugng han ché CTAB dugc
chén vao trong mau CTAB/Al-Bent va luong CTAB khong du
dé mo rong 16p xen gitra (hinh 3D). Mat khac, mau CTAB/AI-
Bent con ¢6 1 pic phd nam & goc 20 nhé (d=237,01A) cho thdy
rang trong khoang giita 16p c6 chita ca CTAB va polyoxocation
nhom (hinh 3E).

| L X
15,26 ) \T[’ . . ._‘ W@ ﬁ%}\’_\;% ‘%% 1:8,901&

19,214

Polyoxocation nhém

©) (O]

Hinh 3. So d6 mé ta su sdp xép clia CTAB va polyoxocation nhém
trong bentonite bién tinh.

Phé FTIR

Ph FTIR cua mau CTAB, Bent-DL, CTAB-Bent, Al-Bent
va CTAB/Al-Bent dugc chi ra trong hinh 4. Pic ¢ vi tri 3423
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cm! dac trung cho dao dong hoa tri ctia nhém -NH trong phan
tir CTAB tinh khiét (hinh 4a). Ba pic dao dong c6 cuong do
manh xuat hién ¢ vi trf 3015, 2920 va 2849 cm’! dic trung cho
dao dong hoa tri cua nhoém -CH, trong phéan tr CTAB. Mot 50
pic dao dong & cac vi tri 1630, 1481 va 1468 cm! dugc quy gan
cho dao dong hoa tri cua nhom -CN, dao dong kéo ciia nhom
-CH, va dao dong bién dang nhom -OH ctia phan tir nude. Mot
s0 p1c yéu xuét hién trong ving tir 600-1000 cm!, dic biét la
pic 6 963, 910, 725 cm™! dac trung cho dao dong hoa tri cla
nhom amin bac 4 [RN(CH,),]" va dao dong cta nhom -CH,
[16].
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Hinh 4. Ph§ FTIR ctia miu CTAB va ciac mau bentonite bién tinh.

Trong mau Bent-DL (hinh 4b) xuét hién cac pic phd dic
trung ¢ 3699 va 3649 cm™ dac trung cho dao dong hoa tri ctia
nhom -OH lién két véi cac kim loai bat dién (AP, Fe¥*, Mg¥....)
trong 16p sét. Dao dong hoa tri va dao dong bién dang nhom -OH
cta phan tr nude ty do, nudc hép phu trén bé mat ngoai hodc
nude nam giita 16p sét xuat hién & vi tri 3437 va 1637 em’. Pic
& 1034 cm! dac trung cho dao dong hoa tri Si-O trong tir dién.
Dao dong bién dang cta Si-O xuat hién 6 vi tri 471 cm’, Pic phd
& 780 cmr! dic trung cho dao dong cua Al-Fe-OH. Phd FTIR
cta Al-Bent (hinh 4d) cho thiy sy thay ddi ciia cac pic hip phu
twong tmg cua dao dong bién dang ctia phan tr nude hdp phu
trén bentonite. Vi tri ciia pic phd nay chuyén dich nhe tir 1637
cm’ (Bent-DL) dén 1630 co! (Al-Bent). Diéu nay co thé giai
thich 1a do ham luong nudce giam boi sy thay thé polyoxocation
nhom nam giita cac 16p sét.

Pho FTIR ciia CTAB-Bent (hinh 4c) va CTAB/Al-Bent (hinh
4e) cho thdy rang pic pho dic trung cua bentonite ban dau bi anh
huong khong dang ké. Cac pic dic trung cho dao dong cua tim
tr dién/bat dién nam & ving 3700-3100 cm™ va 1630 cm™! lién
quan dén phén tir nudc. Pic phd & vi tri 2922, 2851 ecm! (CTAB-
Bent) va 2920, 2851 cm" (CTAB/Al-Bent) déc trung cho cdc
dao dong bat dbi xtmg va dbi ximg ciia nhom -CH, cua amin.
Khi bién tinh bentonite bang CTAB thi cac cation CTA+ hodc
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phan tir CTAB di trao d6i vi céc cation vo co hydrate nim &
16p gifra cua sét bentonite; do do, pic dao dong hoa tri bét doi
Xung cua nhom -CH, tlr 2849 cm™ (CTAB) chuyén dich vé vi tri
2851 cmr (trong mau CTAB-Bent, CTAB/Al-Bent). Diéu nay
cho thiy rang, CTAB ¢ 16p gilra cua vét liéu bentonite bién tinh
c6 lién két yéu voi bé mit sét va xuat hién mot sb bién dang cua
mach alkyl [17, 18].

Phan tich trong lwong nhiét

DPuong TG-DTG ctia mau CTAB, mau bentonite va bentonite
bién tinh dwgc chi ra trong hinh 5 va hinh 6. Sy mét khéi lugng
va diém nhiét do ctia cac mau bentonite, bentonite bién tinh va
CTAB chia thanh ba giai doan va dugc tom tit trong bang 2.

Viing I, giai doan mét khoi lugng dau tién trong ving tir 30-
200°C duoc quy gan cho sy mat nude hdp phy, nuée hydrate.
Trong khoang nhiét do nay, lvong nude mat 16n trong méu Bent-
DL va Al-Bent cho thdy c6 mét luong 16n nudc trong cic mau
voi khoi lugng giam 1an luot 1a 14,03 va 11,09%. Nudc hap phu
va nudc tham gia lién két yéu bi mat trong khoang nhiét do thap,
nude hydrate cac cation cua 16p giira lién két chit ché bi mat ¢
nhiét d6 cao hon (~125°C). Mic du bentonite hitu co dugc xen
gitra bang tic nhan wa hitu co nhu CTAB, nudce hip phu van xuét
hién & bé mat ngoai tinh thé va doc bé mit ctia 16p sét va phu
thuc vao do am ciia khong khi [5, 12]. Trong miu Al/CTAB-
Bent véi khoi luong bi mat (4,21%) so véi CTAB-Bent (3,92%).

Ving 11, giai doan mét khdi lugng xudt hién tir 200-500°C.
D6i v6i mau CTAB tinh khiét co mot pic rong mat khoi lugng
xuét hién & 277,63°C (hinh 5B), mau Bent-DL c6 khéi lugng
mat khong dang ké. Phan trim khoi lugng giam trong giai doan
nay 1a do mét chét hoat dong bé mat xen giita 16p sét thay doi
tir 15,46% (pic & 294,2°C) va 8,11% (pic ¢ 484,8°C) dbi voi
mau CTAB/Al-Bent; d6i v6i miu CTAB-Bent thay doi tir
9,08% (pic & 275,7°C) va 4,92% (pic & 488,7°C). Khi bién tinh
bentonite dong thoi bing tac nhan CTAB va polyoxocation
nhom xuét hién pic déc trung ¢ 294,2°C, trong khi bién tinh
bang tac nhan CTAB, pic xuét hién & 275,7°C, gan vdi pic cla
CTAB tinh khiét 1a 277,63°C. Pic biét di voi CTAB/Al-Bent
c6 nhiéu pic xuat hién trong ving nay cho thiy rang, qua trinh
bién tinh bentonite bang hdn hop polyoxocation nhém va CTAB
da thanh cong. Két qua nay phi hop véi cac cong trinh di cong
b6 trude d6 [5].

Ving 111, trong khodng nhiét do tr 500-800°C, dugc quy
cho sy mat nuéc do tach don vi cdu tric -OH trén tinh thé
aluminosilicate.
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Hinh 5. Gian dé TG-DTG ctia tic nhan CTAB bién tinh.
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Hinh 6. Gian d6 TG-DTG clia cic miu bentonite va bentonite bién
tinh.

Bang 2. Phan tram khéi lugng bi mat phu thugc vao nhiét d¢ cta
bentonite va bentonite bién tinh.

Mit nwrde hap phu va Mt chit hoat dong Mt nuée chu triic

nude hydrate bé mijt
& ... .. Knéi  Nnigt  Khoi
Miu "Z’Z’( ﬁ/’j-””g I(Yg"’ B emg @5 g Nhigtds °C)
" mit (%) (¢C)  mit(%)

Ving I: 30-200°C Ving II: 200-500°C Vung II: 500-800°C

CTAB 3,85 1278 81,27 277,63 14,88 490,3;568,7
9,08 275,17
CTAB-Bent 3,92 80,5 492 1887 12,91 528,8
Al-Bent 11,09 1214 6,16 4722 1,67 745,6
15,46 2942 5372
CTAB/Al-Bent 421 102,14 811 48438 6,76 6274
Bent-DL 14,03 130,8 - - 6,29 5372

Duong ding nhigt hip phu - khir hdp phu nitrogen

Duong dang nhiét hap phu - khir hép phu N, cua mau
bentonite va bentonite bién tinh nhu chi ra trong hmh 7 va phan
bé kich thude 16 x6p duoc trinh bay trong hinh 8. Bang 3 tom
tat mot sb thong s6 dic trung cho tinh chét bé mit cua vat lidu.
Hinh 7 cho thiy cac dwong déng nhiét hip phu ddi véi cac mau
Bent-DL, CTAB-Bent, CTAB/Al-Bent, Al-Bent déu thuc loai
IV theo phan loai cua IUPAC [19], hinh dang cta ching dac
trung boi s hip phu da 16p clng véi sy ngung tu mao quan
trung binh trong viing 4p suat P/P>0,42.

Dién tich bé mit cia Al-Bent 1a 182,67 m¥g, 16n hon
dlen tich bé mat cua Bent-DL 14 45,74 m%/ g. Piéu nay cho thay
mau Al-Bent c6 su dong gop cta polyoxocation nhom nam
trong 16p xen gitra cua sét bentonite va dién tich bé mit do c6
su hdp phu luong 16n phan tir N,. Trong khi do, méau CTAB-
Bent va CTAB/Al-Bent c6 dién tlch bé mat nho hon so véi
Bent-DL va Al-Bent. Diéu nay c6 thé giai thich da vao thé tich
clia tac nhan CTAB bién tinh ¢ kich thudc 16n hon rat nhiéu
50 voi ion Ca?* hydrate va polyoxocation nhom nim trong 16p
xen gilta cua sét [4, 17, 20]. Do vay, phan tit CTAB hoac ion
CTA" ¢6 thé khoa chit vao 16p sét [17]. Cac két qua tuong ty
ciing quan sat thiy voi thé tich 16 x5p nho ddi v6i cac mau nay
va bentonite bién tinh boi CTAB/AI c6 thé tich 16 x6p micro rat
nhd nhu chi ra trong bang 3 [4].
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Hinh 7. Budng dang nhiét hap phu - khir hip phy N, cia (a) Bent-
DL, (b) CTAB-Bent, (c) CTAB/Al-Bent va (d) Al-Bent.

00012

00010

0.0008

—a—__ a

0.0006

0,0004

Thé tich mao quin (cm’/g)
i ——— L

Thé tich mao quan (cm’/g)

|
.
47 (d) AlF-Bent

o7 B R B R

(b) CTABBent

0.0002
() CTAB/AL Bent 000

0.0000

0 5 10 15 20 25 30 3 40 45 50 &
D6 téng mao quin (nm)

L e LU s s
D 10 20 30 <« 5 60 70 8 9 100
D6 rdng mao qudn (nm)

Hinh 8. Pudng phan bd kich thudc 16 x8p cta (b) CTAB-Bent, (c)
CTAB/Al-Bent va (d) Al-Bent.

Két qua tinh toan & trén chi ra rang, khi miu CTAB/
Al-Bent didu ché bang cach trao ddi dong thoi boi tac nhan
polyoxocation nhom va CTAB thi CTAB c¢ thé trao dbi véi
cation vo co hydrate nim & 16p giita sét & dang cation CTA*
hodc phan tit CTAB trude khi bi “khda’ chét boi polyoxocation
nhém, bai vy CTAB va polyoxocation nhom c6 thé chén vao
trong mau CTAB/Al-Bent [4].

Bang 3. Mjt sd thong so dac trung cho tinh chat bé mat va cau tric
mao quan clia bentonite va bentonite bién tinh.

Miu S, BET S mic Sext Vmic Vp D max’PB
(m*/g) (m’g) (m%g) (em’/g) (cm¥g) (nm)
Bent DL 4574 2532 2042 - 0,091 39
Bent-DL[6] 40,09 - . - - _
CTAB-Bent 390 145 145 00006 0028 144
CTAB/Al-Bent 105 067 038 00003 0012 229
Al-Bent 182,67 2631 15636 0,0030 0169 185

Danh gida kha nang xir ly phenol do va Mn(Il) cua vit liéu

Hiéu sut xir 1y phenol d6 va Mn(I) cua bentonite va
bentonite bién tinh duoc chi ra trong hinh 9 cho thdy ring,
Bent-DL hip phu phenol d6 va Mn(1I) rat thdp, Al-Bent xu Iy
phenol do thap, ciing nhu CTAB-Bent xir ly Mn(II) rét thap.
Két qua nay phu hop vai nghién ciru tac gia cia R. Zhu [4] cho
thay, Al-Bent hip phu rat kém naphthalene, con CTAB-Bent
hap phu rét kém phosphate.
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Hinh 9. Hiéu suat x{i ly phenol dé va Mn(ll) clia cac loai vt li¢u
diéu ché.

Két qua ¢ hinh 9 cho thdy, hiéu sudt xir Iy phenol do cia
CTAB-Bent, CTAB/Al-Bent cao hon Bent-DL, Al-Bent. Theo
nghién ctu cia mot s tac gid [3, 4, 17, 20] thi su ha?ip phu céc
hop chét hitu co 1én trén bé mit chat hap phu 1a qué trinh hip phu
timg phan. Tuc 13, cic cht hitu co dugc phan chia thanh timg
phan hiru co boi mach alkyl. Diéu d6 ¢6 nghia 1a dung luong hép
phu ddi véi phenol do gy ra bai hop phan hitu co ciia CTAB.
Bén canh do, hidu suat xtr Iy Mn(II) tang theo thir ty: CTAB-
Bent < Bent-DL < CTAB/Al-Bent ~ Al-Bent. Két qua xur Iy nay
cho thay khong co mbi lién hé véi dién tich bé mit ctia cdc mau
bentonite bién tinh chi ra trong bang 3. Mau Al-Bent va Bent-
DL c6 dién tich bé mat cao nhung kha niang hap phy cua ching
van thip hon mau CTAB/AI-Bent. Chat hap phu bién tinh boi
polyoxocation nhém [3-5, 17] ¢6 kha nang hap phu hiéu qua dbi
v6i oxoanion va ion kim loai ¢6 lién quan phan (g trao d6i va
tao phirc ctia nhom chirc A1-OH trén bé mat chit hip phy. Nhom
Al-OH ¢ thé tao phtrc da nhan véi céc ion kim loai trong dung
dich [8]. Két qua ¢ hinh 9 cho thdy, cic miu Al-Bent, CTAB/
Al-Bent déu c6 chira nhém Al-OH nén kha nang xt Iy Mn(II)
gan nhu trong duong nhau. Do vy, mdu CTAB/Al-Bent c6 kha
nang xir Iy dong thoi phenol d6 va Mn(1I) trong nudc.

Phép phan tich XRD da duoc sir dung dé khao sat sy thay
d6i khoang cach 16p co ban cua sét bentonite va bentonite bién
tinh bang tic nhan polyoxocation nhom, CTAB va hon hop
CTAB/AI cho théy, mau CTAB-Bent c6 kicu sap xép don 16p
parafin v6i goc a = 22°, con méu CTAB/Al-Bent véi cdu tric
sap x&p 16p gitra hén tap dang polyoxocation nhom va CTAB.
Két qua phan tich FTIR, BET va TG-DTG ciing cho thiy qué
trinh bién tinh bentonite bé“lng tac nhan CTAB va polyoxocation
nh6ém thanh cong vdi cac pic phd dao dong dic trung ciia cac
nhoém co trong tic nhan bién tinh. Budc dau thir nghiém xir Iy
phenol d6 va Mn(II) cho thiy, mdu CTAB/Al-Bent c6 kha ning
xir ly ddng thoi dwgc ca phenol d6 va Mn(1l) trong nudc.
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