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Tém tit

Su thay déi tinh chdt bé mdt ciia sét bentonit bién tinh bdi cetyl trimetylamoni bromua dwoc khdo sdt
bdng phuong phdp XRD thé hién qua su thay déi khodng cdch 16p co bdn. Khodng cdch 16p co ban d ting
khi nong do tdc nhan ting, hai kiéu sdp xép mach ankyl & 16p xen gifta ciia bentonit dugc dé xudt. Su mat
kho'i lugng ciia bentonit bién tinh xdy ra trong 4 giai doan: (i) giai doan mdt khoi luong ddu tién la do mat
nudc hdp phu va nudc hidrat cation kim loai; (ii) giai doan mdt khoi lugng thit hai la do su phan hity clia
tdc nhdn hoat dong bé mdt; (iii) giai doan madt khoi lugng thit ba quy gdn cho sy médt nhém OH ciia I6p sét
bentonit va (iv) giai doan mat khoi lugng thit tw la do sw oxi hod hop chdt con du sinh ra CO,.

Tir khod: Bentonit, Cetyl trimetylamoni bromua, Bentonit bién tinh, Bentonit hitu co.

1. Pat van dé

Trong vai thap ky qua, khodng sét dugc tng
dung rong rdi trong nhiéu linh vyc nhu st dung
lam chat xdc tdc, chat hdp phu, chat don trong
nanocomposit va lam tdc nhan luu bién [1], [2],
[5], [10]. Cac loai khoang sét ngay cang dudc st
dung nhiéu trong nghién citu cling nhu trong cong
nghiép vi gid thanh ré, ham lugng phong phud
trong ty nhién, dung lugng hip phu va dung lugng
trao dGi cation cao, bén nhiét [9],... Trong d6,
bentonit l1a loai khodng sét thi€n nhién, thudc
nhém smectit dugc st dung nhiéu. Thanh phan
chinh ctia bentonit 1a khoang chat montmorillonit,
ngoai ra con c¢6 mdt sd khodng chat khac nhu
quartz, cristobalit, fenspat, biotit, kaolinit, illit,
pyroxene, zircon, canxit,... P61 khi ngudi ta con
goi khodng bentonit 12 montmorillonit. Bentonit
dudc hinh thanh tir tro ndi 1&ra bdi qué trinh phong
hod hoic thuy nhiét cling nhu cic loai khodng
giau nhom khac. Mang tinh thé clia bentonit gom
¢6 16p hai chiéu, trong d6 tim Al O, (hoac MgO)
batdién & trung tAm giita hai tim SiO, t dién nam
& diu nguyén i O, vi thé nguyén tir O clia tim
tf dién ciing thudc tim bat dién. Nguyén ti Si
trong tAm t& dién thi phdi trf v6i 4 nguyén tir O
dinh vi § 4 g6c cua t& dién. Nguyén t& Al (hoic
Mg) trong tAm bat dién thi phdi tri vdi 6 nguyén
ti O hodc nhém hydroxyl (OH) dinh vi & 6 géc
clia bat dién déu. Ba tim nay chdng 1én nhau hinh
thanh mot 16p co sd clia sét bentonit. BE day cia
16p nay c6 kich thuéc khodng 0,96 nm (9,6A),

chiéu dai va chiéu rong ctia 16p thay ddi tir hang
tram d&én hang nghin nm [1], [5].

Trong tu nhién, bentonit thudng co sy thay
th€ ddng hinh clia cic nguyén ti¥ trong tAm ti dién
va tAm bat dién, din dén sy thi€u hut dién tich
am trén bé mit 16p co s8 va dugc can bing bdi
céc cation kim loai kiém va kiém thd hidrat
(chdng han nhu Na*, K*, Ca*, Mg?,..) chi€m giff
khodng khong gian gitta cdc 16p nay [5], [9].
Khoédng bentonit uu nudc trong ty nhién bdi vi
cation can bing 16p giita clia chiing d& bi hidrat
ho4, do vay lam han ché tng dung trong hap phu
cac hgp chit hitu co va lam gidm sy phan tan trong
pha polyme. D€ lam thay ddi tinh chat nay ctia
sét bentonit 12 chuyén tir dang vu nudc sang ky
nuée (vu hitu cd) bang cach trao ddi cation vo cd
hidrat 16p gifta bing cation hitu cd. Sét bentonit
vu nude bién tinh bing céc cation hitu cd dudc goi
la bentonit hitu co.

Cation hitu cd thudng dudc st dung d€ bién
tinh sét bentonit 12 cation amin bac bon vdi cong
thic chung [(CH,),NR*] hodc [(CH,),NR ],
trong d6 R 1a g6c hidrocacbon vong hoidc
hidrocacbon béo [6]. Khi R 12 nhém thé ankyl
nhé (-CH,, —C_H,) thi céc cation hitu co trong
viing khong gian 16p gifta lién k&t y&u véi bé mit
16p sét. Do d6, bentonit hitu co ¢6 dién tich bé
mit cao va thé hién tinh chat hdp phu bé mit. Khi
R la nhém thé ankyl kich thudc 16n (-C,H,,) thi
san pham bentonit hitu cd ¢6 dién tich bé mit thap
va chia thanh hai viing hap phu ro rét 1a ving uu
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nudc va ving uu hitu cd. Mudi amoni thudng dudc
stt dung d€ diéu ché bentonit hitu cd 1a cetyl
trimetylamoni bromua (CTAB) va dugc st dung
rong rdi trong nhiéu nghién ctu trude d6 [8], [9].
Dung lugng trao ddi cation (CEC) clia bentonit
thudng dao dong tr 70-110 meq/100 g [5] va nong
dd cation hitu dugc sit dung dé bién tinh c6 thé
cao hon CEC cua sét bentonit [3], [4], [8].

Qua trinh bié&n tinh sét bentonit bing cation
hitu c¢o lam tang kha ning &ng dung cia ching
trong X 1y va phuc hdi ngudn nudc bi 6 nhiém
bdi céc chat hitu cd doc hai [2]. Céc tng dung clia
khodng sét hitu cd c6 lién quan chit ché véi ciu
tric cla vat liéu, do vay viéc nghién ctfu cau tric
cda vat liéu diéu ch& 1a rat can thi€t. Trong
nghién cttu nay, bentonit hitu cd dudc bié€n tinh
bing tdc nhan cetyl trimetylamoni bromua vé§i

ndng dd khac nhau. Khoang céch 16p c¢d ban va
d6 bén nhiét clia sdn phim bentonit hitu co dugc
x4c dinh bing phd nhiéu xa tia X (XRD) va phan
tich nhiét trong lugng.

2. Thy'c nghiém va phuong phap nghién citu

2.1. Nguyén liéu

Bentonit nguyén liéu st dung trong di€u ché
bentonit hitu co 12 bentonit kiém (Binh Thuin) c6
ham lugng montmorillonit > 80% (Bent). Miu
quing sau khi Iam giau, dugc nghién min va sang
qua ray 100 mesh. Dung luong trao ddi cation 1a 75
meq/100 g. Tac nhan bién tinh st dung trong nghién
cttu nay la cetyl trimetylamoni bromua (Sigma-
Aldrich). Mot s dic tinh co ban ctia phan tf CTAB
dugc chi ra trong Béng 1. Cic hoé chat AgNO,,
NaOH, HClI Ia nhitng ho4 chat sach phan tich (Trung
Qudc) va mot s6 tic nhan can thiet khac.

Bang 1. Mét s diic tinh c¢d ban cua phan tit CTAB

Ky hi¢u Cong thic phan tf Cau tao cua ion CTA* P06 dai mach ankyl (A) [3]
CH;
CTAB Ci9H4Br —Ci6Hs3 25,3
H;C - +\CH3

2.2. Phuong phap diéu ché vat liéu bentonit
hiru co

Qua trinh diéu ché& bentonit hitu co dudc tié€n
hanh nhu sau: 14y 4 gam bentonit Binh Thuin
(Bent) phan tan trong 400 ml nudc cat dudi dicu
kién khudly manh trén may khufy ti v6i toc do
600 vong/phut trong 2 gid. Dung dich CTAB thém
cham vao huyén phii sét bentonit & 70°C. Nong
d6 CTAB sir dung 1an lugt 12 0,25; 0,5; 0,75; 1,0;
1,5 va 2,0 1an so v6i CEC cta sét bentonit. Hon
hdp phén ng ti€p tuc khudly manh & 70°C trong
4 gig, sau d6 gitt G nhiét do phong trong 24 gid.
Sau phdn ng huyén phu dugc loc tich va rira
bing nudc cat vai 1an dé loai bé hét ion CI- du
(thtt bing dung dich AgNO, 0,01M) va sy mau
G 110°C trong 10 gid thu dugc vat liéu bentonit
hitu cd. Mau dudc ky hiéu theo ndng dd tic nhan
CTAB, vi du, miu 0,25C-Bent dugc dié¢u ché véi
ndng do CTAB Ia 0,25CEC ctia bentonit.

2.3. Cac phuong phap nghién ciu

Xac dinh khoang cach 16p cd ban ctia vatliéu
bentonit bi€n tinh biing phé XRD trén miy DS
Advance-Bruker (Ptic) st dung biic xa 40 kV,
300 mA, quét tir 1-10°, khoang cach 16p dugc xac
dinh b&i XRD la dinh 001; sy mat khdi lugng ctia
vat liéu theo nhiét dd dudc xac dinh trén thiét bi
phén tich nhiét Labsys TG/DTG SETARAM
(Phip) véi tdc dd nang nhiét 10°C/phiit trong mdi
trudng khong khi tir 30°C d&n 1000°C.

3. K&t qua va thao luan

3.1. Nhiéu xa tia X

K&t qué phan tich XRD clia miu bentonit
Binh Thuin (Bent) dung lam nguyén liéu diéu
ch€ vat liéu bentonit hitu co dudc trinh bay trong
Hinh 1. Pinh phé dic trung quan sét thiy & 20 =
6,92°, tuong ting vdi khodng céch 16p cabén (d,,)
1a 12,77A. Tir gié tri d,, cho bi€t, sét bentonit
Binh Thuin thudc loai bentonit kiém chtra chd

y&u cation hidrat bu & 16p giita 1a Na* va K*, két
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qua nay phu hgp véinghién ctu cia Yan [7]. Bén
canh céc dinh phd dic trung ctia montmorillonit

3000 —|

d=4 259

con ¢6 mot sd dinh clia cdc tap chat khac nhu
quartz véid = 426A va 3,35 A; canxit véi d=3,01
A:249 A;226 A va2,09 A [8], [9].

d=3 345

d=3.036

d=3.242

L = 7
4 _ 4
'.?@Eusus
PP .~ d=1.8187

A

o

2-Theta - Scale

Hinh 1. Gian d6 XRD ciia mau Bent

Khi cation vd cd hidrat § 16p gitra cia sét
bentonit dugc thay th€ bing tdc nhan CTAB lam
tang khoang cach 16p gitta cia bentonit hitu co.
Su tang khodng céch nay c6 thé tinh todn d& dang
va nhanh chéng tir gidn @6 phd XRD dya theo
dinh luat Bragg (n\ = 2dsin®). Gian d6 XRD ciia
mAau bentonit hitu cd bi€n tinh bing tdc nhan
CTAB dugc chi ra trong Hinh 2 va gia tri d , cla
chung trinh bay trong Hinh 3.

Tir Hinh 2 va Hinh 3 cho thdy, gia tri 4, cla
cédc miu bentonit hitu c¢d diéu ché v6i ndng dd
CTAB la 0,25CEC cua sét bentonit chi thu dugc 1
dinh phS nim & 15,06A. Khoang cach 16p cd ban
ctia cdc mau 0,50C-Bent; 0,75C-Bent va 1,00C-
Bent lan lugt 1a 17,62 A; 19,81 A va 20,12 A. Khi
ndng d6 CTAB ting 1én > 1,0CEC clia sét bentonit
thi xuat hién 2 dinh phd & khoang 19,6 A va 41A.

Pé€ hiéu 1o hon sy sip x&p mach ankyl cia
tdc nhan CTAB bién tinh trong bentonit hitu cd
cin xem xét ciu hinh phén t cia ching. Theo
bdo cdo cia He [3] cho bié€t, cAu hinh phan ti
CTAB ton tai & 2 dang co ban: (a) dang ciu tric
zic-z4c clia cdc nguyén tf cacbon trong phan ti
CTAB véi chiéu cao clia ddu amin phan cuc va
chiéu cao ctia mach ankyl dudi lan lugt 1a 5,1 A
va 4,6 A; (b) dang ciu tric thing cla cic nguyén
tlf cacbon trong phan tir CTAB vdi chiéu cao clia
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dau amin phan cyc va chiéu cao ctia mach ankyl
dudi 1an luot 14 6,7 A va 4,1 A nhu chi ra trong
Hinh 4. C4c kiéu sdp x&p mach ankyl ctia phan
ti CTAB trong khodng khong gian giita cac 16p
sét bentonit dugc chi ra trong Hinh 5.
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Hinh 2. Gian d6 XRD ctia mau bentonit
hitu co diéu ch& § ndong @9 CTAB khiac nhau
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Hinh 3. Gia tri khoang cich 16p cd ban (d,

Gid tri d,, chia mau 0,25C-Bent Ia 15,06A gin
v6i tdng chiéu cao ctia du amin phan cuc (5,1 A,
Hinh 4a) va bé& day 1 16p sét bentonit (9,6 A) chi ra
ring, mach ankyl sip x&p ki€u don 16p trong khoang
khong gian & I6p xen giira cta sét bentonit va mat
phang zic-zic clia nguyén tir C nim song song vdi
mat phing 16p sét bentonit nhu chi ra trong Hinh 5a.

Khoang cach 16p co ban clia mau 0,50C-Bent

,») cia miu bentonit va bentonit hitu co

1a 17,62A gin v6i tdng chiéu cao clia diu amin
phan cuc (6,7A, Hinh 4b) va bé day 1 16p sét
bentonit (9,6A) cho thiy ring, mach ankyl sip
x&p kiéu don 16p trong khoing khong gian 16p xen
giffa clia sét bentonit va mit phing thing cla
nguyén ttt C trong phan tf CTAB nim song song
véi mit phing cia 16p sét bentonit nhu chi ra
trong Hinh 5b.

Hinh 4. CAu tao phan ti cia CTAB: a) dang zic-zdc va b) dang thing [4]
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Gid trid,), cia miu 0,75C-Bent 12 19,81A
gin véi tdng chiéu cao clia ddu amin phan cuc
(5,1 A, Hinh 4a) va bé day 1 1dp sét bentonit
(9,6A) va chiéu cao ctia dudi ankyl (4,6A) chi ra
ring, mach ankyl sip x&p ki€u hai 16p trong
khoang khong gian 16p xen gitra ctia bentonit hitu
cd nhu chi ra trong Hinh 5c. Mach ankyl ctia phan
tt CTAB sép x&p kiéu don 16p parafin nhu chi ra
trong Hinh 5d va géc hgp gitra mach ankyl ctia
phan tr CTAB véi 16p sét bentonit, o, dugc tinh
todn tr phuong trinh sau [4]:
sin o = (d — hy/l (1)

Trong d6: d 1a khoang cach 16p co ban, h la
bé day 16p sét bentonit (9,6A) va 1 1a chidu dai
cta phan t CTAB (Béang 1).

Ap dung phuong trinh (1) tinh dugc gia tri o
clia mau 1,00C-Bent 1a 24°. Khoang cach 16p cd ban
clia cAc mAu diéu ché vdi ndng do CTAB > 1,0CEC
clia sét bentonit thi xuat hién thém dinh phé &
kho4ng 41A chi ra trong Hinh 2 va ap dung cong
thitc (1) tinh dudc gié tri o0 ctia miu 1,50C-Bent
1a 36°. K&t qua nay cho thiy, mach ankyl c6 thé
sip x&p kiéu hai 16p parafin chi ra trong Hinh 5e.
K&t qua nay ciing phit hgp vi mot sd thong béo
cdo da cong bo trude day [3], [4], [6].

Hinh 5. M6 hinh sip x&p mach ankyl trong khoang khong gian giita 16p sét bentonit: a) va b)
kiéu don 16p; c) kiéu hai 16p; d) ki€u don 16p parafin va e) kié€u hai 16p parafin [4]

3.2. Phan tich trong lugng nhiét

K&t qué phan tich trong lugng nhiét va nhiét
vi phan ctia miu bentonit va CTAB dung lam tac
nhan d€ diéu ché bentonit hitu cd dudc chi ra
trong Hinh 6. Sy phan huy nhiét ciia mau bentonit
tuong tu nhu bdo cdo cia Xi [6], nude tu do (nudc
hap phu) trén bé mit cic 16p tinh thé bentonit,
nuGe hap phu nim & I6p xen gitta va nudc hidrat
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céc cation vd cd trao d6i 16p giita bi mat trong
khodng nhiét do nh6 hon 200°C. Trong khodng
nhiét do tir 500-1000°C 1a sy mat nu6c tir mang
tinh thé nhom silicat. P&i v6i tdc nhan CTAB cho
thay, dinh phd mat khoi lugng 16n nhit & 300°C
va mot sd dinhnhd & 514,5°C, 596,8°C va 763,9°C
v6i khoi lugng mat khong dang ké.
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Hinh 6. Giidn d6 phan tich nhiét trong lugng ctia miu bentonit va CTAB

K&t qua phan tich nhiét clia mAu bentonit hitu
cd §nong do CTAB 12 0,5CEC; 1,0CEC va 2,0CEC
clia sét bentonit dudc chi ra trong Hinh 7 va phan

tram khoi lugng bi mat theo nhiét do trinh bay trong
Béng 2. Su mat khoi lugng ctia miu bentonit hitu
cd ¢6 thé dudc chia thanh 4 viing.
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Hinh 7. Gidn d6 phan tich nhiét cia miu bentonit hitu co: (a) 0,25C-Bent;
(b) 1,00C-Bent va (c¢) 2,00C-Bent

Vung I, giai doan mat khoi lugng dau tién
nam trong khodng nhiét do tir 30-200°C dugc quy
gan cho sy mat nuéc hap phu, nudc hidrat va khoi
lugng mA't trong viing nay thay ddi tir 2,38%
(2,00C-Bent) dén 5,15% (0,25C-Bent). Bdi véi
mAiu Bent (Hinh 6), sy mat nuc bit dau & 40°C
va dinh phé tai d6 gidm khdi lugng manh nhat
trong khoang 90-100°C, ti€p tuc gidm dén 200°C.
Khoé&ng nhiét do mat nudc rong do cé s6 lugng
16n nuSc trong tinh thé bentonit. Nudc hip phu

va nu6c tham gia lién k&t y&u bi mat trong khoang
nhiét do thap nay, trong d6 nudc nim giita cac
16p lién két chit ché bi mit & nhiét do cao hon
(nuc hidrat ion Na*). Tuong ty, sy mat nuc hap
phu va khi hdp phu trong bentonit hitu c6 néi
chung mat hoan toan trong khodng tir 96 dé€n
110°C. Mic du, bentonit hitu co dudc xem la uu
hitu cd (ky nudc), vi khi thém cation ankylamoni
xen giita 16p sét, nudc hap phu van con xuét hién
& phia ngoai tinh thé va doc theo nhitng 16p wa
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nudc va phu thudc vao diéu kién ngoai cinh, ciing
nhu dd 4m khong khi [6].

Vung II, giai doan mAt khoi lugng xuat hién
tir 200 d&n 500°C. Pdi véi mau CTAB tinh khiét
thi ¢c6 mdt dinh rong mat khdi lugng khodng
300°C, cdc mau 1,00C-Bent va 2,00C-Bent c6
mot dinh phd 16n & khodng nhiét do gin 280°C.
Phan tram khdi lugng gidm trong sudt qué trinh
thuc nghiém mat chit hoat dong bé mit thay d6i
tr 3,79% (0,50C-Bent) dén 15,61% (2,00C-
Bent). Nong do tdc nhan bién tinh ting 1én c6
mot dinh méi xuat hién (dinh trung tim vao
khodng 285°C) va cudng d6 dinh phd ting lén
v4i su ting 1én cla lugng chit bé mat dude st

dung. Sy xuit hién nhiéu dinh va cudng dd manh
hon khi ndng d6 tic nhan ting 1én c6 thé gidi thich
nhu sau: khi ndng do tdc nhan thap (mau 0,50C-
Bent), cation hitu cd trao ddi v4i ion Na* va chu
y&u bam vao vi tri bé mit sét bentonit do tuong
tdc tinh dién. Khi taing ndng do tac nhan, phan tir
chét hoat dong bé mit ltic d6 tan cong vao bé mat
16p bentonit (1,00C-Bent va 2,00C-Bent), két qua
lam xuAt hién dinh thi hai. N&u ndng do tic nhan
16n, chat hoat ddng bé mat vugt qui dung lugng trao
doi cation clia sét bentonit, phan tif chit hoat dong
bé mat xen vao khoang khong gian giita 16p, sau d6
bam vao bé mit cation chit hoat dong bé mat da hip
phu trudc d6 bang luc van de Waals [4], [6].

Bang 2. Phan tram khéi lugng bi mat phu thudc vao nhiét do ctia bentonit hitu co

Khéilugng | Nhiét dop | Khoilugng | Nhiétdo | Khéilvgng | Nhiét do
mat (%) (°C) mat (%) °C) mat (%) (°C)
Maiu mit nude (nude hap phu mat chat hoat dong mat nudc

va nudc hidrat) bé miit (nudc ciu tric)
Vung I: <200°C Vung I1: 200-500°C Vung II1: 500-800°C
Bent 5,35 127,6 6,51 763.,9
514,5
CTAB 81,27 300,0 14,88 596.8
513,7
0,50C-Bent 5,15 96,6 3,79 22(5)’2 7,14 600,9
’ 726,9
1,00C-Bent 2,40 101,2 12,95 286,5 10,75 64,0
765,2
518,9
2,00C-Bent 2,38 100,5 15,61 281,1 11,49 662,9
743,2

Khi ndng do chit hoat dong bé mit ting thi
tinh chét cda cation hitu co hdp phu sau tuong ty
vGi chat hoat dong bé mit. Vi thé dinh thit hai xuét
hién vao khodng 390 d&€n 420°C so véi dinh clia
chit hoat dong bé mit khoang 450°C, véi su ting
1én ndng do chit hoat ddong bé mat, nhiét do cla
dinh thit hai ting chim (trd nén ti€n gan d&n véi
dinh dic trung clia chat hoat dong bé mit tinh
khi€t). Pong thdi, c¢6 su sai khic nhau giita nhiét
do cda chat hoat dong bé mit tinh khi€'t va
bentonit hitu co. Piéu nay dua d&n mot sd phan
tl chat bé mat tin cong manh hon dén sét bentonit
lam ting nhiét d6 phan huy.

Vung III, trong khodng nhiét d tor 500-
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800°C, dudc quy cho sy mit nudc do su tich don
vi ciu triic —OH trén tinh thé bentonit. Pong thdi
ciing 1am giy mang ludi tinh thé cda chiing.

Vung IV, su oxi hod hgp chat hitu co va vo
cd chua phan huy hét sinh ra CO, trong khodng
nhiét @6 800-1000°C dudi xuc tac la cac oxit kim
loai do su pha v& cau triic tinh thé bentonit, mot
sO san pham phan huy ctia chit hoat dong bé mit
phan huy thanh ankan, anken mach ngén hap phu
trén bé mat nhom silicat. K&t qud, cac kim loai
trong bentonit c¢6 thé lam chit xic tdc cho qué
trinh phan huy nhdm silicat thanh CO,, nghia la
& nhiét dd nay cacbon trong chat hitu cd phan tng
vdi oxi trong cau tric tinh thé clia bentonit.
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4. K&t luan

PhS XRD dugc st dung d€ khao sat su thay
ddi khodng cach 16p cd ban clia sét bentonit va
bentonit bién tinh bing tdc nhan hoat dong bé mit
(CTAB). Mot s6 md hinh sdp x&€p mach ankyl ctia
phan t& CTAB & 16p xen gitta clia bentonit hitu
co dudc dé xuat dua trén sy thay d6i khoang cach
16p co ban phu thudc vao ndng do tdc nhan bién
tinh. P61 v6i mau 0,25C-Bent va 0,50C-Bent ¢6
ciu tric sip x€p kiéu don 16p trong khoang khong
gian I6p xen gifta bentonit hitu co. M6 hinh sép
x&p ctia miu 0,75C-Bent phit hdp vdi kiéu hai 16p,

cd bién tinh v6i ndng @6 CTAB > 1,0 CEC clia sét
bentonit phit hdp vdi md hinh sdp x&p ki€u hai 16p
parafin vGi géc o0 = 36°. Phan tich nhiét dudc st
dung dé phan biét cic miu sét bentonit hitu co bién
tinh véi nong dd CTAB khédc nhau va cung cap
thém céc thdng tin v& ciu hinh va sy thay ddi ciu
triic trong bentonit hitu cd. Pi€u nay cho thdy c6
bon giai doan mat khoi lugng dude quy gan cho mat
khdi lugng nu6e hip phu va nuGe hidrat cation Na*
16p giita (Vuing I); phan huy tic nhan bé mat bién
tinh (Vung II); tich don vi ciu tric —OH trén bé
mat 16p sét bentonit (Vung III) va su oxi hoa cac

con mau 1,00C-Bent thi md hinh sdp x&€p ki€udon  hop chit du sinh ra CO, du6i tic dung xic tac cla
16p parafin v6i goc o = 24° va mau bentonit hitu  cdc oxit kim loai (Vung IV)./.
Tai liéu tham khao

[1] C. Bilgi¢, D.T. Yazycy, N. Karakehya, H. Cetinkaya, A. Singh, M.M. Chehimi (2014), “Surface and
interface physicochemical aspects of intercalated organo-bentonite”, International Journal of Adhesion &
Adhesives, (50), p. 204-210.

[2] A. Cabrera, C. Trigo, L. Cox, R. Celis, M.C. Hermosin, J. Cornejo and W.C. Koskinen (2012), “Sorption
of the herbicide aminocyclopyrachlor by cation-modi?ed clay minerals”, European Journal of Soil Science, 63(5),
p. 694-700.

[3] H. He, R.L. Frost, T. Bostrom, P. Yuan, L. Duong, D. Yang, Y. Xi, J.T. Kloprogge (2006), “Changes
in the morphology of organoclays with HDTMA* Changes in the morphology of organoclays with HDTMA*”,
Applied Clay Science, (31), p. 262-271.

[4] Z. Hu, G. He, Y. Liu, C. Dong, X. Wu, W. Zhao (2013), “Effects of surfactant concentration on alkyl
chain arrangements in dry and swollen organic montmorillonite”, Applied Clay Science, (75-76), p. 134-140.

[5] Than Vin Lién va cong su (2006), Nghién citu qui trinh xit ¥, hoat hod bentonite Viét Nam dé sdn
xudt bentonite x6p dung cho xit Iy nudc thdi cé chita kim loai ndng, Vién Cong nghé Xa - Hi€m, Ha Noi.

[6] Y. Xi, Z. Ding, H. He, R.L. Frost (2004), “Structure of organoclays-an X-ray diffraction and
thermogravimetric analysis study”, Journal of Colloid and Interface Science, (277), p. 116—120.

[7] L.G. Yan, Y.Y. Xu, H.Q. Yu, X.D. Xin, Q. Wei, B. Du (2010), “Adsorption of phosphate from
aqueous solution by hydroxy-aluminum, hydroxy-ion and hydroxy-iron-alumium pillared bentonites”, Journal
of Hazardous Materials, (179), p. 244-250.

[8] W.H. Yu, Q.Q. Ren, D.S. Tong, C.H. Zhou, H. Wang (2014), “Clean production of CTAB-montmorillo-
nite: formation mechanism and swelling behavior in xylene”, Applied Clay Science, (97-98), p. 222-234.

[9] M.F. Zawrah, R.M. Khattab, E.-M. Saad, R.A. Gado (2014), “Effect of surfactant types and their
concentration on the structural characteristics of nanoclay”, Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy, (122), p. 616-623.

[10] L. Zhou, X. Qi, X. Jiang, Y. Zhou, H. Fu, H. Chen (2013), “Organophilic worm-like ruthenium
nanoparticles catalysts by the modification of CTAB on montmorillonite supports”, Journal of Colloid and
Interface Science, (392), p. 201-205.

THE EFFECTS OF CETYL TRIMETHYLAMMONIUM BROMIDE CONCENTRATION NO
ORGANO-BENTONITE STRUCTURE
Summary

The change of modified bentonite clay surface by cetyltrimethylammonium bromide is studied by X-ray
diffraction through basic d-spacing changes. The d-spacing first increases with an increase in the amount of
added surfactants, and two kinds of novel arrangement of alkyl chains in interlayer of bentonite are proposed.
Weight loss of modified bentonite takes place in four phases: (i) the first loss is attributed to water loss on
surface and dehydration of hydrated metal cations; (ii) the second loss is due to surfactant decomposition;
(iii1) the third one is caused by the loss of OH functional group on bentonite layers, and (iv) the fourth is the
oxidation of residual compounds, yielding CO,,.

Keywords: Bentonite, Cetyltrimethylammonium bromua, modified bentonite, organo-bentonite.
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