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SUMMARY

INVESTIGATION ON THE PROCESS OF SYNTHESIS ORGANOCLAYS
FROM BENTONITE (CHINA) AND TETRADECYLTRIMETHYL
AMMONIUM BROMIDE

Synthesize organoclay by wet method and study the influence of reactive conditions in
the preparation of organoclay from bentonite (China) and tetradecyltrimetyl
ammonium bromide (TTAB) on the distance of the organoclay layers (dg:) and the
level of intrusion TTAB into bentonite has been studied. By X-ray diffraction method,
the direct method calcined sample was determined suitable conditions for preparing
organoclays from bentonite (China) and TTAB were: reaction temperature of 50°C, the
volume ratio TTAB/bentonite 0.5, pH = 9.0 solution, reaction time 4 h, the product was

dried for 48 hours at 80°C.

1. MO PAU

Bentonit 1a mot loai khoang sét ton tai
trong tu nhién, cé cau tric 16p, c6 dién
tich bé mat Ion nén c6 kha nang hap phu
nhiéu loai cation vo co va hitu co. Nho
kha ning hip phu va kha ning trao doi
ion tét cua bentonit nén bing cac
phuong phap xtr 1y khac nhau, nguoi ta

c6 thé tao ra cac vat liéu c6 chuc ning
khac nhau. Vat liéu sét hitu co duoc
téng hop tir pha nén 1a bentonit va chét
tao cau tric 1a cac hop chat mudi amin
(bac 1, 2, 3 va 4 c6 mach thang, mach
nhanh  va mach vong). Mach
hidrocacbon khi dugc chén vao gitra cac
I6p cua bentonit s€ lam tang khoang
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cach 16p, tang tinh ki nudc, do do lam
tang kha niang hap phu cua vat liéu voi
cac chét hitu co, dic biét 1a cac chat hitu
co mach vong, cac chat cé phan tir khdi
l6m, cAu trac cong kénh nhu phenol do
[1,2,4,5].

C6 nhiéu phuong phap diéu ché sét hitu
co: phuong phap khuéch tan trong pha
nudce, phuong phép 16 vi séng, phuong
phéap thay nhiét... trong d6 phuong phap
tong hop trong pha nudc duoc su dung
pho bién nhat [1, 2]. Tuy nhién viéc
khao sat qua trinh diéu ché sét hiru co tir
bentonit (Trung Qudéc) va
tetradexyltrimetyl amoni bromua
(TTAB) chua duoc nghién ctru day du
[1- 5]. Vi vay trong cbng trinh nay,
chung toi dat van dé nghién ctu mot so
yéu t6 anh huong t6i qua trinh diéu ché
sét hitu co tir bentonit (Trung Quéc) va
TTAB, tim diéu kién thich hop dé diéu
ché sét hitu co ¢ doo va ham lugng (%)
cation xam nhap 16n nhat,

2. THUC NGHIEM

2.1. Hoa chat, thiét bj

Hoa chat: Sir dung sét bentonit (Trung
Qudc) c6 ham lwong MMT trén 90%,
kich thudc hat dudi 10 micromet, dung
luong trao d6i ion trén 105 mdlg/100g,
d6 am dusi 5%. Tac nhan hitu co hoa
duoc str dung 1a mudi amoni bac bdn:
C17H3sBrN (M=336,4 g/mol)
tetradecyltrimetyl amoni bromua
(TTAB) (Sigma-Aldrich). Cac hoa chat
khac: HCI, NaOH, AgNO; (P.A).

Thiét bi: Gian dd nhiéu xa tia X cua cac
mau sét hitu co dugc do trén may DS
Advanced Bruker (CHLB buc) véi anot
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Cu co A (Ka) = 0,154056nm, khoang ghi
20 = 0,5°+10°, téc do 0,01° tai khoa Hoa
hoc, Truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Quéc gia Ha Noi.

2.2. Téng hop sét hiru co

Qua trinh khao sat mot s didu kién diéu
ché sét hitu co duoc tién hanh nhu sau:
cho 1 gam bentonit vao trong céc thuy
tinh 250ml chita 100ml nuéc, khudy
truong nd trong 2 gio cho sét truong nd
t6i da tao huyén pht bentonit 1%. Dung
dich mudi tetradecyltrimetyl —amoni
bromua (TTAB) duoc khudy tan déu
trong 50ml nudc ndng ¢ khoang nhiét do
40°C + 50°C theo khéi lwong nhat dinh.
Cho tir tr ting giot dung dich mudbi
TTAB vao binh phan tng chia huyén
phu bentonit 1%, diéu chinh pH dung
dich bang dung dich HCI 0,1M hoic
NaOH 0,1M dén gia tri khao sat. Tiép
tuc khudy & nhiét do va thoi gian xac
dinh trén méay khudy tir gia nhiét. Sau
thoi gian phan ang, hdn hop duoc dé 6n
dinh trong 12 gio tai nhiét do phong, sau
d6 loc rira két toa voi nude cat ¢ nhiét
d6 khoang 40°C + 50°C dé loai bo
TTAB du va ion bromua, kiém tra bang
dung dich AgNO5 0,1M. San pham duogc
lam khd & 80°C trong 2 ngay, nghién
min, thu dwgc san pham. Panh gia cac
mau san pham sét hitu co bang gian do
XRD [1, 2].

Ham lugng (%) cation hiru co xam nhap
trong san pham duoc tinh bang hiéu sé
gitra gia tri mat khdi luong ciia cac mau
bentonit duoc ché hoa khi c6 va khdng
cod TTAB.

3. KET QUA VA THAO LUAN



3.1. Khao sat anh hwéng caa nhiét do
phan @ng

Khao sat anh huong cua nhiét do phan
tmg dén qua trinh didu ché sét hitu co
duoc tién hanh theo quy trinh muc 2.2 véi
cac diéu kién: khéi luong bentonit 1 gam,
ti 1¢ khdi lwong TTAB/bentonit bang 0,5:
pH dung dich bang 9, thoi gian phan wng
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Hinh 1.1: Gian dé XRD ciia bent-TQ va

cac mau sét hitu co diéu ché lan lwot o cac

nhiét do 30°C, 40°C, 50°C, 60°C, 70°C
Hinh 1.1 cho thiy gian ¢ XRD cua cac
mau sét hitu co thu duoc cd hinh dang
gidng nhau, goc 20 cuc dai cua bent-TQ
tir 6° + 7° da bi dich chuyén vé khoang
2,3°+ 2,6° trong cac mau sét hitu co.
Hinh 1.2 cho thay sét hitu co diéu ché c6
gia tri doo; tang 1én tir 12,384A (bent-TQ)

4 gid, nhiét do phan tmg dugc khao sat 1an
luot la: 30°C, 40°C, 50°C, 60°C, 70°C.
Bentonit va cac mau sét hiru co diéu ché
duoc danh gia bang gian do6 XRD, phan
tich nhiét bang phuong phap nung mau
truc tiép. Két qua duoc trinh bay trén
hinh 1.1, hinh 1.2 va bang 1.1.
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Hinh 1.2: D6 thi biéu dién sw phu thudc
cua gia tri doo1 theo nhiét do phan ung
ciia cde mau sét hitu co diéu ché
dén khoang gia tri 33,146A + 37,897A
(trong cac mau sét hitu co). Gia tri doo
tang 1én khi tdng nhi¢t do phan ung tur
30°C + 50°C, dat cuc dai & 50°C v&i door
bang 37,897A nhung giam dan khi tiép
tuc ting nhiét do phan ung tir 50°C +

70°C.

Bang 1.1: Anh hwéng cua nhiét dg phan ing dén gid tri dooy
va ham hrong cation hitu co xdm nhdp cia cac mau sét hizu co

Nhiét 49 (°C) Bent-TQ| 30 | 40 | 50 | 60 | 70
doox (A) 12,384 | 33,146 | 35,062 | 37,897 | 37,689 | 37,004
Tong (%) mat khdi lugng 13,20 | 34,56 | 35,97 | 36,12 | 36,04 | 35,75
Ham luong cation huco |5 | 51 36 | 2277 | 22,92 | 22,84 | 22,55
xam nhap

Dong thoi khi ting nhiét do phan ng tir
30°C + 50°C ham lugng cation hiru co
xam nhap trong sét hitu co cling ting
1én, dat cuc dai & 50°C véi ham luong

cation hitu co xam nhap la 22,92% va
khi ting nhiét d6 phan tmg tir 50°C +
70°C thi ham luong cation hitu co xam
nhap giam nhe.
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Vi vay nhiét d6 phu hop duoc luya chon
cho qua trinh diéu ché sét hitu co 1a
50°C.

3.2. Khio sat anh hwéng caa ti 1§ khdi
lwong TTAB/bentonit

Khao sat anh huong cua ty 16 khéi luong
TTAB/bentonit duoc tién hanh theo quy
trinh muc 2.2 véi cac diéu kién: khdi
lugng cua bentonit 1 gam, nhiét d6 phan
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Hinh 1.3: Gian d6 XRD ciia bent-TQ va

cac mau sét hitu co duwoc diéu cheocacti
lé TTAB/ bentonit lan luot
1a0,3;04;05;06;07;08

Tu bang 1.2 va hinh 1.4 két qua cho thay
sét hiru co diéu ché cd gia tri dgoy ting
lén tir 12,384A (bent-TQ) dén khoang
gia tri 33,493A + 37,897A (trong céc
mau sét hiru co). Gia tri doo; ting 1én khi
tang ti 1& khdi lugng tir 0,3 + 0,5, dat cuc
dai o ti 16 0,5 v6i doo; bang 37,897A
nhung giam dan khi tiép tyc ting ti 18

tng 50°C, pH dung dich bang 9, thai
gian phan ung la 4 gio, khéi luong
TTAB thay d6i lan luot 12 0,3; 0,4; 0,5;
0,6; 0,7; 0,8 gam. San pham sét hiru co
dugc danh gia bang gian d6 XRD, phan
tich nhiét bang phuong phap nung mau
truc tiép. Két qua duoc trinh bay trén
hinh 3.3, hinh 3.4 va bang 3.2.
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Hinh 1.4: D6 thi biéu dién sw phu thudc
cua gia tri doo1 theo ti 1¢ TTAB/ bentonit
cua cac mdu sét hiru co diéu ché

khéi luong tir 0,5 = 0,8. Pong thoi ham
lugng cation hitu co xam nhap trong sét
hitu co ciing ting 1én khi ting ti 1& kh6i
luong tir 0,3 + 0,5, dat cuc dai ¢ ti 1€ 0,5
véi ham lugng cation hiru co xam nhép
14 22,92% va khi tang ti 1¢ khoi lugng tir
0,5 = 0,8 thi ham luong cation hitu co
Xam nhap giam xudng.

Bang 1.2: Anh hueng cua ti 16 khoi heong TTAB/bentonit dén gia tri doog
va ham lwong cation hizu co xdm nhdp cia cac mau sét hizu co

Ti 1& khdi lwong Bent-
TTAB/bentonit TQ 0.4 0,5 0.6 0.7 0.8
doo1 (A) 12,384 |33,493|34,09| 37,897 34,327 |34,180| 33,514
Téng (%) mat khéi lwong | 13,20 | 32,83 [34,18| 36,12 | 35,13 | 35,03 | 34,63
Ham luong cation hiruco |5 | 1963 [20.08| 22,02 | 21,93 | 21,83 | 21,43
xam nhap
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Vi vay ti 1& khéi luong TTAB/bentonit
duoc lya chon cho qué trinh diéu ché sét
httu co 1a 0,5.

3.3. Khao sat anh hwéng ciaa pH

Khao sat anh huong cua pH dung dich
dén gia tri doo; trong qua trinh diéu ché
sét hitu co duoc tién hanh theo quy trinh

Mo ta & muc 2.2 véi cac diédu kién: khdi
lugng bentonit 1gam, nhiét do phan tng
50°C, ty 18 khdi lwong TTAB/bentonit 1a
0,5, thoi gian phan tng 4 gio, gié tri pH
dung dich thay ddi tr 6 + 11. Két qua
duoc trinh bay trén bang 3.3.

Bang 1.3: Anh huong ciia pH dung dich dén gia trj doos
va ham lwong cation hitu co Xdm nhdp cua cac mau set hizu co

Bent-
pH dung dich 6 7 8 9 10 11
TQ
dooz (A) 12,384 33,691 (33,901 |35,282|37,897 |34,26 | 34,506
Téng (%) mat khédi lugng | 13,20 | 34,57 | 34,83 | 35,98 | 36,12 (36,09| 36,00
Ham lugng cation hitu co
) 0,0 |[21,37|21,63|22,78 | 22,92 (22,89| 22,80
xam nhap

Bang 1.3 cho thay khi gié tri pH ting tir
6 + 9 gia tri doo; ting 1én 33,691A +
37,897A va dat cuc dai & pH dung dich
bang 9 véi dogy bang 37,897A, tiép tuc
tang pH dung dich 1én 10, 11 gia tri doo1
giam xudng.

Két qua nay kha phu hop véi két qua xéc
dinh ham luong cation hiru co xdm nhap.
V61 pH dung dich tir 69 ham luong cation
hiru co xam nhap tang tir 21,37% + 22,92%
va ciing dat cuc dai tai pH bang 9 ¢6 gia tri
1a 22,92%, voi pH dung dich tang 1én 10, 11
ham luwong cation hitu co xam nhap giam
nhe tir 22,89% + 22,80%.

Vi vay, ching t6i lya chon diéu ché sét
hitu co trong dung dich c6 pH bang 9.
3.4. Khao sat anh hwéng cua thoi gian
phan @ng

Khao st anh huong cua thoi gian phan
g dén gia tri doo; trong sét hitu co duoc
tién hanh theo quy trinh md ta & muyc 2.2

Vvoi cac diéu kién: khdi lwong bentonit
1gam, nhiét do phan ung la 50°C, ty lé
khéi lwgng TTAB/bentonit la 0,5, pH
dung dich bang 9, thoi gian phan ang lan
lugt 1a 1gi0, 2gi0, 3gi0, 4gi0, 5gio, 6gio.
Két qua duoc trinh bay trén bang 1.4.

T két qua ¢ bang 1.4 cho thay gia tri
d001 ting lén tir 35,353A + 37,897A
khi thay doi thoi gian phan ang tir 1 gio
+ 4 gio va dat gia tri cuc dai d001 bé“mg
37,897A & 4 gio, sau d6 gia tri d001
kha on dinh khi ting thoi gian 1én 5 gio,
6 gio.

Bén canh d6 ham lugng cation hiru co
xam nhap ciling c6 su bién d6i tuong tu,
khi tang thoi gian phan Gng tur 1gio +
4gi¢ thi ham lugng cation hitu co xam
nhap tang 1én tir 21,94% ~+ 22,92%, dat
cuc dai & 4 gid (22,92%) va kha 6n
dinh khi tang thoi gian phan Gng 1én 5
gid, 6 gio.
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Bang 1.4: Anh huéng cua thoi gian phan iéng dén gia tri doog
va ham lwong (%) cation hitu co xdm nhdp cua Cac mau sét hitu co

Thoi gian (gio) BTegt' 1 | 2| 3| a4 |5 | 6
doox (A) 12,384 |35,353| 35,457 35,936 | 37,897 | 34,531 | 34,101
Téng (%) mat khéi lwong | 13,20 | 35,14 | 35,48 | 35,84 | 36,12 | 36,07 | 36,04
Haml“‘)’(r;?ncﬁﬂsg hiuco | o0 | 21,04 | 22,28 | 22,64 | 22,02 | 22,87 | 22,84

Sy bién ddi nay la do thoi gian dau
TTAB trao ddi v&i cac cation v co
trong bentonit, phan tng trao ddi xay ra
kha nhanh, nhung vi TTAB c¢6 ciu trlic
phan tir cong kénh nén dé 6n dinh cac
cation hitu co trén bé mat phién sét can
phai gitt mau phan tng thém mot thoi
gian. Con thoi gian sau 4 gio qua trinh
trao d6i hip phu da 6n dinh.

Vi vay thoi gian dé lya chon cho qué
trinh diéu ché sét hiru co 13 4 gio.

4. KET LUAN

Nhu vay sau mét thoi gian nghién cau,
chung t6i da da xac dinh duogc diéu kién
thich hop cho qua trinh diéu ché sét hitu
co tir bentonit (Trung Qudc) va
tetradexyltrimetyl amoni bromua trong
moi truong nudc la: nhiét do phan (ng
50°C; ty 1é khdi luong TTAB/bentonit 1a
0,5; pH dung dich bing 9; thoi gian phan
ung 4 gio.

Phan sau, ching tdi sé nghién ciu cdu
trdc cua sét hizu co diéu ché ¢ diéu kién
t6i wu bang mét sé phwong phdp hién
dai (XRD, IR, DTA, SEM).
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