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SUMMARY

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

Synthesize organoclay by wet method and study the influence of reactive conditions in the

preparation of organoclay from bentonite (Thanh Hoa) and tetradecyltrimetyl ammonium

bromide (TPTM) on the distance of the organoclay layers (dyy;) and the level of intrusion
TPTM into bentonite has been studied. By X-ray diffraction method, the direct method

calcined sample was determined suitable conditions for preparing organoclays from bentonite

(Thanh Hoa) and TDTM were: reaction temperature of 50°C, the volume ratio
TDTM/bentonite 0.5, pH = 9.0 solution, reaction time 4 h, the product was dried for 48 hours

at 80°C.

1. MO PAU

Hién nay, 6 nhiém moi truong dang 13 vén
dé quan tam cda toan nhan loai, dac biét 1a
6 nhiém ngudn nude. Trong sudt nhirng
thap ky qua, cac vat liéu nhu than hoat tinh,
zeolit v6i hé thong vi mao quan ddng déu
dang dugc ap dung lam chit hap phyu. Tuy
nhién trng dung ctia than hoat tinh va zeolit
bi han ché bai kich thudc mao quan nhé
din dén khong phu hop cho qué trinh hép
phu céc chit c6 kich thudc 16n hon vé ciu

trac.
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Trude han ché d6, nhidu nha khoa hoc
trong va ngoai nudc khéng ngirng nghién
ctru, tim hiéu nhirng vat lidu c6 tinh ning
vuot troi hon nhim dap Gmg nhu cu cho
viée xir Iy ngudn nude. Bentonit c6 ciu triic
16p, c6 dién tich bé mit 16n nén co kha
ning hip phu tir moi truong nhidu chit vo
co va hiru co. Bang cac phuong phap xur Iy
khéc nhau, nguoi ta c6 thé thu duoc vat liéu
c¢6 kha ning hip phu, trao d6i ion tét hon
bang cach bién tinh bentonit bing axit,

bang kiém, bang nhiét hay lam thay déi



kich thuéc mang cia bentonit bang cac
cation vo co, hitu co....

Trong cong trinh nay, chung t6i dat van dé
nghién ctru mot sd yéu té anh huéng téi
quéa trinh diéu ché sét hitu co tir bentonit
(Thanh Héa) va TDTM, tim diéu kién thich
hop dé diéu ché sét hitu co c6 dg; va ham

lwong (%) cation xAm nhap 16n nhat.

2. THUC NGHIEM

2.1. Hoa chét, thiét bi

Héa chdt: St dung sét bentonit (Thanh
Hoa) (bent-TH). Tac nhan hitu co hda duoc
st dung Ia mudi amoni bac bdn:
Cy7H3sBrN (M=336,4 g/mol)
tetradecyltrimetyl amoni bromua (TDTM)
(P.A). Céac hoa chat khac: HCl, NaOH,
AgNO; (P.A).

Thiét bi: Gian d6 nhiéu xa tia X cua cic
mau sét hiru co dugc do trén may DS
Advanced Bruker (CHLB buc) véi anot Cu
c6 A (Ka) = 0,154056nm, khoang ghi 26 =
0,5°+10° tdc do 0,01° tai khoa Hoé hoc,
Truong Pai hoc Khoa hoc Ty nhién, Pai
hoc Quéc gia Ha Noi.

2.2. Tong hop sét hiru co

Qua trinh khao sat mot sé diéu kién diéu ché
sét hitu co duoc tién hanh nhu sau: cho 1 gam
bentonit vao cdc thuy tinh 250ml chira 100ml
nude, khudy 2 gio cho sét truong né tbi da
tao huyén phu bentonit 1%. Dung dich mudi
tetradecyltrimetyl amoni bromua (TDTM)
duoc khudy tan trong 50ml nude néng 40°C +
50°C theo khéi lwong nhat dinh. Cho tir tir
ting giot dung dich muéi TDTM vao binh
phan tng chira huyén phu bentonit 1%,
didu chinh pH dung dich bang dung dich

HC1 0,IM hoic NaOH 0,1M dén gia tri
khao sat. Tiép tuc khudy & nhiét d6 va thoi
gian x4c dinh trén may khudy tir gia nhiét.
Sau thoi gian phan tng, hdn hop dugc dé
on dinh trong 12 gio tai nhiét @6 phong, sau
d6 loc rira két tha v6i nudce cit nong 40°C +
50°C dé loai b6 TDTM du va ion bromua,
kiém tra bang dung dich AgNO; 0,1M. San
phim duoc 1am khd & 80°C trong 2 ngay,
nghién min, thu duoc san phdm. Péanh gia
cac miu san phim sét hiru co bang gian d6
XRD [1, 2].

Ham lugng (%) cation hitu co x&m nhap
trong san phidm duogc tinh bang hiéu sb giita
gi4 tri mat khéi lugng cta cac mau bentonit
dugc ché héa khi c6 va khong c6 TDTM
bang phuong phap nung miu truc tiép.

3. KET QUA VA THAO LUAN

3.1. Khao sat anh hwéng ctia nhiét do
phan trng

Khao sat anh hudng ctia nhiét do phan ung
dén qua trinh didu ché sét hiru co dugc tién
hanh theo quy trinh muc 2.2 véi cac didu
kién: khoi lrong bentonit 1 gam, ti 1€ khdi
lwong TDTM/bentonit bang 0,5; pH dung
dich bang 9; thoi gian phan tng 4 gid; nhiét
d6 phan ung dugc khao sat lan luot 1a:
30°C, 40°C, 50°C, 60°C va 70°C.

Bentonit va cic mau sét hitu co diéu ché
dugc danh gia bang gian dd XRD, phan tich
nhiét bang phuong phip nung miu truc
tiép. Két qua duoc trinh bay trén hinh 1,
hinh 2 va bang 1.
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Hinh 1: Gian d6 XRD cua bent-TH va céc

mau sét hitu co diéu che lan luot ¢ cac nhiét

do 30°C, 40°C, 50°C, 60°C, 70°C

Hinh 1 cho thdy gian 46 XRD cua cic miu
sét hitu co thu dugc c6 hinh dang gidng
nhau, goc 20 cua bent-TH tir 6°+7,4° da bi
dich chuyén vé khoang 2,1°+2,5° trong cac
mau sét hitu co. Diéu d6 khéng dinh su co
mat cuia cation hitu co gilta cac 1op
bentonit.

Hinh 2: b6 thi biéu dién sw phu thudc cua
gia tri dyo; theo nhiét do phan ung cua cdc
mdu sét hitu co diéu ché

Hinh 2 cho thiy sét hitu co diéu ché co gia
tri doo; trong khoang 34,597A + 37,967A
(trong cac mau sét hitu co). Gia tri dyo; ting
1én khi tdng nhiét dd phan (ng tir 30°C +
50°C, dat cuc dai & 50°C voi dgy bang
37,967A nhung giam dan khi tiép tuc ting
nhiét do phan trng tir 50°C + 70°C

Bdng 1: Anh hudng ciia nhiét a6 phan vmg dén gid tri dpy,

va ham luong cation hitu co xdm nhdp cua cdac mau sét hitu co

Nhiét d§ (°C) Bent-TH 30 40 50 60 70
doo1 (A) - 35,793 | 35,888 | 37,967 | 35,543 | 34,597
Téng (%) mat khbi luong 19,72 50,95 52,00 54,04 52,02 | 50,01
Ham lugng (%) cation hitu co
N 0,00 31,23 32,28 34,32 32,30 | 30,29
xam nhap

Vi vay nhiét d6 phu hop dugc lya chon cho qué trinh diéu ché sét hitu co 1a 50°C.

3.2. Khéo sat anh hwéng cia ti 18 khoi
lwgng TDTM/bentonit

Khao sat anh hudng cua ty 18 khdi luong
TDTM/bentonit duoc tién hanh theo quy
trinh muc 2.2 véi cac diéu kién: khoi lugng
cua bentonit 1 gam, nhiét d0 phan ung
50°C, pH dung dich bang 9, thoi gian phan
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tmg 1a 4 gio, khéi lwong TDTM thay dbi
1an Iuot 13 0,3; 0,4; 0,5; 0,6; 0,7 gam. San
phim sét hiru co duoc danh gia bang gian
dd XRD, phan tich nhiét bang phuong phap
nung mau truc tiép. Két qua duogc trinh bay
trén hinh 3, hinh 4 va bang 2.
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Hinh 3: Gian d6 XRD cia bent-TH va cdc méu
sét hitu co duoe diéu ché & cdc ti 16 TDTM/
bentonit lan luot la: 0,3; 0,4; 0,5; 0,6; 0,7

Tt bang 2 va hinh 3 cho thdy sét hiru co
diéu ché c6 gia tri doo; nam trong khoang
34,974A + 37,967A (trong cac mau sét hiru
co). Gia trj do ting 1én khi ting ti 16 khdi
luong tir 0,3 + 0,5 gia tri dat cuc dai o ti 1€
0,5 voi dgo; bang 37,967A nhung giam dan
khi tiép tuc tang ti 1€ khdi lugng tur 0,5 +

025 045 065
Ti 1¢ khoi lwvgng TDTM/bentonit

Hinh 4: b6 thi biéu dién sy phu thuc cua
gid tri dyg; theo ti I¢ TPDTM/ bentonit cua

cac mau sét hiru co diéu che

0,7. Bong thoi ham luong cation hitu co
xam nhdp trong sét hitu co ciing tang 1én
khi ting ti 16 khéi luong tir 0,3 + 0,5, dat
cuc dai ¢ ti 1€ 0,5 voi ham lugng cation hitu
co xam nhdp la 34,83% va khi tang ti 1¢
khéi luong tr 0,5 + 0,7 thi ham luong
cation hitu co xAm nhap hoi giam xuéng.

Bdng 2: Anh hudng cia ti 1¢ khoi lwong TTAB/bentonit dén gid tri dyy,

va ham luong cation hitu co xdm nhdp cua cdac mau sét hitu co

Til¢ khoi lwgng TDTM/bentonit Bent-TH 0,3 0,4 0,5 0,6 0,7
door (A) - 34,974 | 36,285 | 37,967 | 37,689 | 36,462
Tong (%) mat khi lugng 19,72 49,39 | 50,01 54,55 52,03 | 52,84
Ham lugng (%) cation hitu co
A . 0,00 29,67 | 30,29 34,83 32,31 | 32,12
xam nhap

Vi vay ti 1é khéi luong TDTM/bentonit
dugc lya chon cho qua trinh diéu ché sét
htru co 13 0,5.

3.3. Khao sat anh huwéng cia pH

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

muc 2.2 v6i cac didu kién: khdi lwong
bentonit 1gam, nhiét dd phan tng 50°C, ty 1&
khoi luong TDTM/bentonit 1a 0,5, thoi gian
phan g 4 gio, gia tri pH dung dich thay
dbi tr 7 + 11. Két qua duoc trinh bay trén
bang 3.
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Bdng 3: Anh hudng ciia pH dung dich dén gid tri dpo;

va ham luong cation hitu co xdm nhdp cua cdc mau sét hitu co

pH dung dich Bent-TH 7 8 9 10 11
doo1 (A) - 34,468 35,360 | 37,967 | 35,101 | 33,237
Téng (%) mat khbi lugng 19,74 49,99 51,12 | 52,06 | 51,66 | 51,82
Ham lugng (%) cation hitu co
A ) 0,00 30,25 31,38 34,68 | 31,92 | 32,08
xam nhap

Céc két qua ghi trén bang 3 cho thiy khi
gia tri pH tang tor 69 gia tri dgo; tang 1én

33,237A + 37,967A va dat cuc dai & pH

dung dich bang 9 véi dy bang 37,967A,
tiép tuc ting pH dung dich 1én 10; 11 gia tri

door giam xudng. Két qua nay kha phu hop véi
két qua xac dinh ham luong cation hitu co xAm
nhap. Voi pH dung dich tir 6 ~ 9 ham luong
cation hiru co xam nhap 1a 34,68%, v&i pH
dung dich tang 1én 10; 11 ham luong cation hitu

co xam nhdp thay ddi khong nhiéu.

Vi vay, chung t6i lua chon diéu ché sét hiru
co trong dung dich ¢6 pH béng 9.

3.4. Khdo sat anh hwéng chaa thoi gian
phan trng

Khao sat anh hudng cua thoi gian phan g
dén gid tri dgo; trong sét hitu co dugc tién

hanh theo quy trinh mé ta & muc 2.2 véi cac

diéu kién: khdi lwong bentonit 1gam, nhiét do
phan ung 1a 50°C, ty 1& khdi luong
TDTM/bentonit 1a 0,5, pH dung dich béng 9,
thoi gian phan tng 1an luot [a 2 gio, 3 gio, 4
gid, 5 gio, 6 gid. Két qua dugc trinh bay trén
bang 4.

Tir két qua bang 4 cho thay gia tri doo; ting
1én tir 35,074A + 37,967A khi thay déi thoi
gian phan ung tir 1 gio' 4 gio va dat gia tri
cuc dai d, bang 37,967A & 4 gid, sau d6
gia tri doo; kha én dinh khi tang thoi gian.
Bén canh @6 ham lugng cation hitu co xam
nhap ciing ¢6 su bién ddi twong tu, khi ting
thoi gian phan tng tir 2 gio + 4 gio thi ham
luong cation hiru co xam nhap tang 1én tir
28,36% + 35,02%, dat cuc dai & 4 gio
(35,02%) va kha 6n dinh khi ting thoi gian
phan g 1én 5 giod, 6 gio.

Bdng 4: Anh hudng ciia thoi gian phdan vmg dén gid tri dyy,

va ham luwong (%) cation hitu co xam nhdp cua cac mau sét hitu co

Thoi gian (gio) Bent-TH 2 3 4 5 6
doo1 (A) - 35,076 | 35,688 | 37,967 | 36,558 | 34,567
Téng (%) mat khbi lugng 19,75 48,11 | 51,08 52,10 | 54,58 | 54,66
Ham lugng (%) cation hitu co
A . 0,00 28,36 31,33 35,02 34,83 | 34,91
xam nhap
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Sy bién d6i nay 1a do thoi gian ddu TDTM
trao d6i v4i cac cation vo co trong bentonit,
phan tng trao d6i xay ra kha nhanh, nhung
vi TDTM c¢6 cdu trac phan tir cong kénh
nén dé én dinh cac cation hitu co trén bé
mit phién sét cAn phai gitt miu phan tng
thém mot thoi gian. Con thdi gian sau 4 gio
qué trinh trao di hdp phu di 6n dinh.

Vi vay thoi gian lga chon cho qua trinh
didu ché sét hitu co 1a 4 gio.

4. KET LUAN

Sau moét thoi gian nghién ctru, ching t6i da
dd xac dinh duoc didu kién thich hop cho
qua trinh diéu ché sét hitu co tir bentonit
(Thanh Hoéa) va tetradecyltrimetyl amoni
bromua trong moi trrong nudce la: nhiét do
phan tGng 50°C; ty 18 khdi luong
TDTM/bentonit 13 0,5; pH dung dich bing
9; thoi gian phan ing 4 gio.
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