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NGHIEN CUU PIEU CHE VA PAC TRUNG CAU TRUC
CUA VAT LIEU BENTONIT BIEN TiINH NHOM

e TS. BUi Van Thang )
Tém tit

Bentonit bién tinh nhom thu dugc bing cdch trao déi cation hidrat I6p giita ciia bentonit
bdi polyoxocation nhém. Tinh chdt ciia bentonit bién tinh nhoém va bentonit chua bién tinh duoc
xdc dinh bdng cdc phuong phdp phdn tich Iy hod hién dai nhu XRD, SEM, BET. Sau khi bién
tinh bentonit bing polyoxocation nhom thi khodng cdch 16p ting tic 12,61 4 lén trén 18 A. Khodng
cdch I6p va khodng cdch 16p gilta ciia bentonit bién tinh nhém phu thudc vao ham lugng
polyoxocation bién tinh, thoi gian gia hod dung dich va ti 1é mol OH/AP*. Tt 1¢ mol OH /AP*
la 2,0 phit hop cho qud trinh bién tinh bentonit biing polyoxocation nhom. Phan tich dnh SEM
cho thdy, cation hidrat I6p xen giita ciia bentonit dd trao déi vdi polyoxocation trong sudt qud
trinh diéu ché.

Tir khod: Bentonit, Montmorillonit, Bentonit bién tinh, Nhom bi€n tinh bentonit

1. Pat van dé

Bentonit 12 loai khodng sét thién nhién, thudc nhém smectite. Thanh phan chinh clia
bentonit 1a khodng chat montmorillonit (MMT), ngoai ra con ¢6 mdt s6 khodng chat khéc
nhu quartz, cristobalit, fenspat, biotit, kaolinit, illit, pyroxene, zircon, canxit,... D61 khi ngudi
ta con goi khodng bentonit la MMT. Cong thic 1y tudng cia MMT la Si Al O, (OH), cho
mdt don vi cau tric. Tuy nhién, thanh phan hod hoc cia MMT ludn khéc vé6i thanh phéan
biéu dién theo 1y thuy&t do c6 sy thay thé dong hinh clia cdc cation kim loai nhu Al*+, Al%*,
Mg?,... v6i Si** trong tdm tf dién va Al** trong tAm bat dién. Pién tich Am dugc cin bing
bdi cdc ion kim loai kiém va kiém thd (nhu Na*, K*, Ca?*, Mg?',...) chi€m giit khoadng khong
gitta cdc 16p nay. Nhitng ion trong 16p nay cé thé thay thé€ bdi cdc cation hitu co,
polyoxocation vo co,... [1], [3], [6].

Cho d&n nay, hau hét céc nghién cifu vé bentonit bién tinh bing tic nhan kim loai déu
dugc tap trung vao tic nhan polyoxocation Al, ™ (ion Keggin nhom) [4]. Ion Keggin Al ,™ c6
cAu triic hoan toan x4c dinh. Cau triic ion nay bao gdm 1 ion AI** & tim céu tric ti dién, con
lai 1a 12 ion AI** bao quanh cAu tric bat dién. Khi c4c cation 16p xen giita clia bentonit dudc
trao ddi vdi ion Al [ thi khodng cach 16p ciia bentonit bi€n tinh nhom tang 1&én mot khodng
ding bing chiéu cao clia ion Keggin 12 8,6A [4], [6], d6 ciing 1a qua trinh bi&n tinh bentonit
bang ion Al ™. Vat liéu bentonit bi€n tinh nhém thu duge ¢6 dién tich bé mit tang 1én nhiéu
1an so v&i bentonit chua bién tinh va vat liéu nay c6 cdc 16 x8p vi mao quin. Ngoai ra con ¢
16 x6p mao quan trung binh do céc 16p sét sép x&p vdi nhau.
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Trong nghién ctfu nay, ching tdi sit dung bentonit Binh Thuan sau khi tinh ch& c¢6 ham
lugng MMT 1a 90% va khao sat mot sd y&u td dnh hudng dén qué trinh diéu ché vat liéu
bentonit bi€n tinh nhom. Pic trung cau tric cha vat liéu nay duge x4c dinh bang cdc phudng
phép phan tich ho4 ly hi€n dai.

2. Thyc nghiém va phuong phap nghién ciu
2.1. Nguyén liéu

Nguyén liéu ddu 12 bentonit Binh Thuin da dugc tinh ch& ¢ ham lugng montmorillonit
12 90% (B90). Miu quing sau khi lam giau, dugc nghién min va sang qua ray 100 mesh. Dung
lugng trao d6i cation trong khoéng 76 - 98 mldlg/100g. Cé4c hoa chit tinh khi&t dugc st dung
la AICL.6H,0, NaOH, HCl, AgNO, (Trung Qudc) va mot s§ tic nhan cin thi€t khac.

2.2. Phuong phap diéu ché vat liéu bentonit bi&n tinh nhém
2.2.1. Piéu ché dung dich polyoxocation nhom

Dung dich polyoxocation nhdm dudc diéu ché bing cach thuy phan dung dich AlICIL, 0,5M
bing NaOH 0,5M véi ti 1é mol OH/AI* khéc nhau. Dung dich dugc khufly manh trén mdy
khudy, nhé tir tir dung dich NaOH vao va khudy lién tuc trong 24 gid & nhiét do phong. Sau
d6 gia hod trong khoang thoi gian khic nhau thu dugc dung dich polyoxocation nhom.

2.2.2. Piéu ché bentonit bién tinh

Thém dung dich polyoxocation nhdm sau khi gia ho & trén vao huyén phi bentonit 1%
(theo khdi lugng) véi toc dd cham. Hon hdp phan tng dudce khudy lién tuc trong 24 i & nhiét
do phong. Sau phin tng huyén phi dugc loc tdch va rira vdi nuSc cit vai 1an d€ loai bd hét
cac ion du, sau d6 lam kho & nhiét d6 60°C trong 10 giG thu dugc vat liéu BAI Pa khao sat
mot s§ y&u t6 dnh hudng d&€n qud trinh di€u ch& nhu: ti 1& AICL/bentonit, thdi gian gia hod
dung dich polyoxocation nhoém va ti 1€ mol OH /AI**.

2.3. Cac phuong phap nghién ciu

Xac dinh khodng céch 16p clia vat liéu bentonit bié€n tinh va bentonit nguyén liéu bing
XRD trén mdy D8 Advance-Bruker (Pic) st dung biic xa 40 kV, 300 mA, quét tr 0,5-20°,
khodng céch 16p dudc xédc dinh bdi XRD 1a dinh 001; thanh phian héa hoc clia vat liéu dugc
phan tich trén mdy Iris-Intrepid, Optimal 7300 DV (M¥); xéc dinh dién tich bé mit va tdng
thé tich 16 x6p do trén may Coulter SA3100 (My); hinh th4i bé mit sin phim dudc x4c dinh
bing SEM trén may Hitacho S-4800 (Nhat).

3. K&t qua va thao luan
3.1. Dic trung cta bentonit Binh Thuian

Gidn dd XRD ctia mau bentonit Binh Thuan (B90) diing 1am nguyén liéu diéu ch& vat
liéu bentonit bi€n tinh nhdm dudc trinh bay trén Hinh 1. Theo nghién cifu clia Yan [6], miu
bentonit ty nhién véi cation hidrat 16p giita 1a Ca** hay Mg** thi khoang cach 16p (gia tri d )
clia ching 1a 14,6A. Gia tri d001 gidm xu6ng con 12,4A khi céc cation Ca** hay Mg** dudc
thay th€ bing cation Na* hay K*. Tir kho4ng cach 16p ctia B9O chi ra trén Hinh 1 1a 12,61A.
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Diéu nay cho thiy, bentonit Binh Thuén thudc loai bentonit ki€ém (chita chii y&u cation hidrat
16p gifta 1a Na*, K*), bén canh con chita mot s6 it cation Ca> va Mg [1], [6].
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Hinh 1. Gidn dé6 XRD ciia miu B90
3.2. Cac y&u té anh huéng dén qua trinh diéu ch& vat licu BAl
3.2.1. Anh huéng ciia ti 1¢ AICI /bentonit

K&t qua phan tich XRD cta BAI-Cx (x =[Al**]/bentonit = 5; 10; 15; 20 va 25 mmol/gam)
dudc chi ra trong Hinh 2. Gia tri 26, khoang cach 16p va khodng cac 16p xen giira cia BAI-Cx
trinh bay trong Bang 1.

Bang 1. Gia tri d001 va khoang cich 16p xen
giifa ctia BAI-Cx di€u ch€ véi ti 1¢ AIC1/
bentonit khac nhau

MAu sét 26 (°) door A Ad A

i e BAI-C5 4,847 18,22 8,62

BAI-C10 5,086 17,36 7,76

' e BAI-C15 4,867 18,14 8,54

e enet SN 2. |BALC20 | 4800 | 1839 8.79

Cormesee 0 T T T BAI-C25 4,824 18,30 8,70

Hinh 2. Gidn d6 XRD ctia miu BAI- Add =, -9.6 A
Cx diéu ché& véi ti 1¢ AICI/bentonit

khac nhau

Tir Hinh 2 cho thay, cudng d6 va do rong pic phd ctia BAI-Cx thay ddi khong nhiéu trong
cic miu diéu ch€ véi ti 16 Al**/bentonit tir 10 d&€n 25 mmol/g. Miu BAI-C5 ¢6 cudng do pic
phd thap va rong, cho bi€t qua trinh bi€n tinh x4y ra khong hoan toan, vin con mdt phan cation
hidrat 16p giita clia bentonit chua trao d6i h&t hodc xay ra qué trinh béc 16p sdn pham bién
tinh [4], [6]. MAu BAI-C20 c6 cudng d6 pic phd cao, pic phd hep va sic nét so véi cic miu
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BAI-Cx con lai, cho thiy ring qua trinh bién tinh x4y ra hoan toan va sy phan bd dong nhat
trong san pham bién tinh [5], [6].

Gia tri 20, khoang cach 16p va khoang cac 16p xen giita cia BAI-Cx, chi ra trong Bang 1 cho
thay, mau BAI-Cx c6 pic nhi€u xa dic trung clia bentonit bi€n tinh nhom & goc 26 = 5,086 + 4,800,
tuong ng v6i khoang cach 16p 1a 17,36 - 18,39 A va khoang céch 16p xen giitala 7,76 - 8,79A.
Gia tri d,, va Ad ciia BAI-Cx phu thudc vao ham Iugng ciia tdc nhan polyoxocation nhom sit
dung. Khi ti€n hanh trao d6i cation hidrat 16p giita ctia bentonit bing polyoxocation nhom thi
khodng céch 16p cua vat liéu BAI-Cx ting lén 1o rét tir 12,61A (B90) 1én trén 18A khi ti 1€
Al*/bentonit ting va dat cuc dai 6 BAI-C20, sau d6 gid tri d , gidm khi ti 1&¢ AP**/bentonit
tang 1&€n 25 mmol/g. Nhu vay, ham lugng ion Keggin nhom dua vao véi ti 1€ Al**/bentonit 1a
20 mmol/g cho gia tri d,,, 1a 18,39A 16n nhat, khodng céch 16p clia ching gin bing tdng bé
day ctia 16p bentonit (9,6 A) va chiéu cao trung binh ctia ion Keggin nhom (8,6A) [4]. Khodng
cich 16p clia bentonit bi€n tinh nhdm 16n hon nhiéu so v&i bentonit nguyén liéu. Piéu nay
khéng dinh, qué trinh bién tinh 16p giita bentonit da thanh cong va ion Keggin nhom di trao
d6i cation hidrat 16p giita va chi€m giit khodng khong gian giita 16p clia bentonit [2], [4].

3.2.2. Anh huong cua thoi gian gia hod dung dich polyoxocation nhom

Gian db XRD ctia mAu BAI-xd (x = 1; 7; 14 va 21 ngay) chi ra trong Hinh 3. Gié tri 26,
khoang cach 16p va khoang céc 16p xen giita cia BAI-Cx chi ra trong Bang 2.

1830 Bang 2. Gia tri d,, va khoang cich 16p
xen giita ciia BAl-xd diéu ch€& véi thoi gian
gia hoa dung dich polyoxocation nhom
khac nhau

e e Miusét | 20(°) | dwA | AdA
BAI-1d 5328 | 16,57 6,97

N L BAIL-7d 4800 | 1839 | 879
e TR BAI-14d | 4,722 | 18,70 9,10
©oomeasaw T BAI-21d 4,824 18,30 8,70

Hinh 3. Giidn d6 XRD ciia miu BAl-xd
diéu ch& véi thoi gian gia hoa dung
dich polyoxocation khac nhau

Thai gian gia hoa dung dich polyoxocation nhom c6 4nh hudng d&én khodng céch 16p clia
san pham BAI-xd nhu chi ra trong Hinh 3. Nhung thdi gian gia hod it anh hudng dén cudng dd
pic phd ctia BAI-xd. Thdi gian gia hod dung dich polyoxocation nhom cin it nhit1a 7 ngay dé
thu dugc bentonit bi€n tinh nhom véi khodng céach 16p 16n (d,, > 18A) [4], [5]. Hon nita, ting
thdi gian gia hod thi khodng cich 16p va cudng dd pic phd thay d6i nhiéu. Gia tri d,, cia miu
BAI-xd tang khi thdi gian gia hoa dung dich polyoxocation nhom ting ti 1 ngay dén 14 ngay,
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dat cuc dai 6 mau BAI-14d. Khi thoi gian gia ho4 ting 1én 21 ngay thi gid tri d ,, gidm, cudng
d6 pic phd gidm va pic phd trai rong hon mau BAI-14d.

Tur k&t qué chi ra trong Bang 2 cho thiy, mau BAl-xd c6 pic dic trung clia bentonit bién
tinh nhdm & gbc 26 = 5,328 + 4,722°, tuong dng vSi khodng cdch 16p 1a 16,57 + 18,70A va
khodng céch 16p xen gitta 1a 6,92 + 9,10A. Khoang cach 16p cia BAl-xd tang khi thdi gian gia
hod ting tr 1 ngay 1én 14 ngay, sau d6 gidm khi thdi gian gia hoé ting 1én 21 ngay va miu
BAI-14d c6 gié tri d,,, 1a 18,70A 16n nhat.

3.2.3. Anh huéng ciia 1t 16 mol OH /M>*

Gian dd XRD clia miu BAI-OH-x (x = [OHJ/[A**] = 1,0; 1,5; 2,0 va 2,5) dudc dua ra §
Hinh 4. Gia tri 20, khodng céach 16p va khodng cac 16p xen gitta cia BAI-Cx chi ra trong Bang 3.

Bang 3. Gia tri d,, va khoang cach I6p
xen giita ciia BAI-OH-x diéu ché& véi ti 1¢
mol OH /AP khac nhau

BAI-OH-2,0

MAu sét 20 (%) door A Ad A
BAI-OH-1,0 5,070 17,42 7,82
BAI-OH-1,5 4,878 18,10 8,50
..... BAI-OH-2,0 4,724 18,69 9,09

2-mea-sose ] BAI-OH-2,5 4,668 18,91 931

Hinh 4. Gian @0 XRD cia mau BAI-
OH-x diéu ché véi ti 1é mol OH/AI*
khac nhau

Anh hudng ciia i 16 mol OH/AI** ciia miu BAI-OH-x dugc nhu chi ra trong Hinh 4 cho
thay, cudng dd pic phd ctia BAl-OH-x thay ddi khong nhiéu khi tf 1& mol OH/AI** ting tir 1,0
1én 2,5. Tuy nhién, d bazd clia dung dich cao phit hgp cho su hinh thanh ion Keggin Al ™.
Khoang cach 16p va khodng cich 16p xen giita ctia ching dugc trinh bay trong Bang 3 cho
bi€t, khi ti 1& mol OH/AI** tang thi gié tri d ,, v Ad cia BAI-OH-x ciing ting. Nhu vy, khi
ning thuy phan ctia dung dich polyoxocation c6 4nh hudng dé€n sy hinh thanh cu tric cla
tdc nhan bién tinh trong sdn pham bi&n tinh [1], [2]. Khodng cédch 16p clia miu BAI-OH-x
diéu ch& véi tf 16 mol OH/AI** thap (ti 1&¢ mol OH/AI** 1a 1,0) 1a 17,42A ting 1én 18,91A
khi tf 1é mol OH/AI* 1a 2,5. Tuy nhién, BAI-OH-2,5 c¢6 cudng dd pic phd thap va trdi rong
hon BAI-OH-2,0.

3.3. Panh gia dic tinh 1y hoa cua vat liéu BAI
3.3.1. Thanh phdn hod hoc va dién tich bé mdit

K&t qua phan tich thanh phin hod hoc, dién tich bé mit va tdng thé tich 16 x&p ctia B9O
va BAI dugc trinh bay trong Bing 4 cho thiy, sau khi ti€n hanh phan tng trao ddi giita cation
hidrat 16p gitta clia sét bentonit v tdc nhan polyoxocation nhdm thi phin trim khdi lugng
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Al O, tang tir 15,78% (B90) 1€n 28,12% (BAI). Trong khi do, phan tram khdi lugng Na O gidm
tr 2,74% (B90) xudng 1,32% (BAl), nhu vy qua trinh bi€n tinh bentonit bing tdc nhan
polyoxocation nhom da x4y ra. Bén canh d6, dién tich bé mit clia bentonit bién tinh ciing
ting 1én déng ké tir 60,72 m¥g (B90) 1&én 117,7 m¥g (BAl). Piéu nay chiing td ring, tac nhan
polyoxocation da trao d6i va thay th& cation hidrat 16p giita ctia 16p sét bentonit va vat liéu
bentonit bién tinh nhom di dudc diéu ché [2].

Bang 4. Thanh phan ho4 hoc va dién tich bé miit cia mau B90 va BAl

% khoi % khoi % khoi

lugng B90 BAl lugng B90 | BAI Iugng B90 BAIl
SiO, 52,22 | 44,88 K,0O 2,51 | 0,78 La 0,01 0,04
Al,O3 15,78 | 28,12 MgO 2,05 | 2,14 MKN 14,88 | 16,08
Fe 03 6,07 5,81 MnO, 0,07 | 0,02 | Sggr (m2/g) 60,72 | 117,70
CaO 3,12 0,12 P,0O5 0,05 | 0,65 | Vp (cm3/g) 0,164 | 0,199
Na,O 2,74 1,32 TiO, 0,50 | 0,04 (MKN: luong mat khi nung)

3.3.2. Tinh chdt bé mdt

Anh SEM ctia miu B90 va BAI chi ra trong Hinh 5 cho thdy, ¢6 su khac biét giita mau
B90 (Hinh 5a) va BAI (Hinh 5b). Mau B90 ¢6 ciu tric 14 méng, sdc nhon, sip x&p nhu nhitng
chi€c dia chong 1én nhau. Sau khi ti€n hanh qu4 trinh bi€n tinh béng tic nhan polyoxocation
nhdm, hinh thdi bé mit cia BAI trd nén x6p va min hon 1a do su chuyén pha tir trang thai
VPH sang trang thdi tinh thé bdi tdc nhan polyoxocation nhom [3].

_ e <
rerrrerebnd

1.00um [ IMS-NKL x30.0k SE(M) 1.00um

Hinh 5. Anh SEM ctia mAu a) B90 va b) BAI
4. Két luan

Di diéu ché thanh cong vat liéu bentonit bi&€n tinh nhdm v6i ngudn nguyén liéu dau la
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bentonit Binh Thuan va dung dich polyoxocation nhom. Khoang cach 16p va khodng cach 16p
xen gitra phu thudc vao ham lugng polyoxocation nhdm, thsi gian gia hod va miic d6 thuy
phan cta dung dich mudi. Ti I1é Al*/bentonit 1a 20 mmol/g, thdi gian gia hod dung dich
polyoxocation nhom 14 ngay véi ti 1& mol OH/AI** 1a 2,0 phit hgp cho qu4 trinh diéu ché vat
liéu bentonit bi€n tinh nhom./.
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Summary

Alumina modified bentonite is obtained by exchanging the medial-layer hydrated cation
of bentonite by alumina polyoxoanion. The nature of alumina modified bentonite and that of
non-modified bentonite are determined by such modern analytic methods as XRD, SEM, and
BET. The alumina modified bentonite via alumina polyoxoanion has the layer-gap increase
from 12.61A to 18A. The layer-gap and that of the medial layer of alumina modified bentonite
are determined by the density of modified polyoxoanion, aging time of solution and OH/AI*
ratio. The OH/AI** ratio of 2.0 is favorable for alumina modified bentonite via polyoxoanion.
SEM images show that the medial-layer hydrated cation of bentonite has interacted with
polyoxoanion during the operation.

Keywords: Bentonite, Montmorillonite, Modified bentonite, Alumina modified bentonite.
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