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SUMMARY

SYNTHESIS AND STRUCTURE RESEARCH ORGANOCLAYS FROM
CHINA BENTONITE WITH CETYLTRIMETHYLAMMONIUM BROMIDE

Organoclay is synthesized from China bentonite and cetyltrimethylammonium bromide (CTAB) by wet

method. The influence of organoclay making process on the distance of the organoclay layers (dyo;) and
the level of intrusion CTAB into bentonite were studied. By X-ray diffraction method, the direct method
calcined sample, we determined suitable conditions for preparing organoclays from China bentonite

and CTAB: reaction temperature is 40°C, the volume ratio CTAB/bentonite is 0.5, pH reactionis 8, the

reaction time is 4h. The product is dried for 48 hours at 80°C. Organoclay synthesis is studied by the
methods as XRD, TGA, SEM. The dyy; and organic content in the respective product is 19,0544;
26,89%. SEM images showed that the organoclay synthesis has layer structure and high porosity.

Keywords: Synthesis, bentonite, cetyltrimethylammonium bromide, organoclays, structure.

1. MO DAU

Bentonit ¢6 cac tinh chit ddc trung 1 truong
nd, két dinh, hip phuy, tro, nhét va déo, véi trir
luong 16n nén dugc Gng dung rong rii trong
nhiéu nganh cong nghiép, lam chét xiic tac chat
tao huyén phu trong son, thuéc nhudém, 1am
chat hap phu trong xir 1y nudc thai, khir gidy,
muc, lam chit diu ché tao nanocompozit... Pac
biét, nho kha nang hap phy va trao ddi ion tot
nén bentonit ciing da dugc tng dung trong xir
1i 6 nhiém mai trudng. Viée nghién ctru ché tao
va sir dung vat li¢u hép phu sét hitu co dya trén
co s& bentonit bién tinh co cdu tric 16p va
khoang cach giita cac 16p 1on dé khic phuc
nhugce diém cua than hoat tinh va zeolit, phat
huy dwoc tac dung khi hdp phu cac phan tir
hitu co phirc tap, cong kénh da duoc phat trién
manh mé trong nhimg nim gin day ¢ Viét
Nam va trén thé gi6i, mo ra nhing ing dung
16n trong viée xtr li cac ngudn nudc bi 6 nhiém
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chat hitu co nhu phenol va cic dan xuat, cac
loai phim nhudém...[1], [2], [3], [4], [5], [6].
Tuy nhién sét hitu co tong hop tir ngudn
bentonit Trung Qudc véi cetyltrimetylamoni
bromua (CTAB) chua dugc nghién ciru nhiéu.
Vi vay chung t6i dinh hudng khao sat mot sb
yéu t6 anh hudng tdi qua trinh didu ché sét hitu
co tir bentonit Trung Qubc voi CTAB, sét hiru
co diéu ché c¢6 thé duoc ing dung trong xur 1y 6
nhiém moi trudng nude.

2. THU'C NGHIEM

2.1. Héa chit, thiét bi

Héa chat: St dung bentonit Trung Quéc (bent-
TQ), c6 thanh phan chinh 1a SiO, (46 — 56%),
ALO; (11 — 23%), Fe;O3 (>5%), MgO (4 —
9%), CaO (0,8 — 3,5%), ngoai ra con c6 K,O
va Na,O. Téac nhan hitu co hoa dugce sur dung 1a
mubi amoni: CigHyuBIN (M = 364,45 g/mol)
cetyltrimetylamoni bromua. Céc héa chat khac:
HC10,1M, NaOH 0,1M, AgNOs 0,1M.



Thiét bi: Gian dd nhidu xa tia X cua cic mau
sét hitu co dugc do trén may D8 Advanced
Bruker (CHLB btc) véi anot Cu c6 A (Ka) =
0,154056nm, khoang ghi 26 = 1,5°+10°, tde do
0,01° tai khoa Hoa hoc, Truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Quéc gia Ha Noi. Gian
d6 phan tich nhiét dugc ghi trén may phan tich
nhiét TGA/DSC1 METTLER TOLEDO (Thuy
Si), khoang nhiét d6 1am viéc tir nhiét d phong
dén 800°C, téc d6 nang nhiét 10°C/phut, trong
moi truong khong khi tai Truong Pai hoc Su
pham, Pai hoc Thai Nguyén. Anh SEM cua céc
mau vat lidu duoc chup trén thiét bj JEOL.5300,
Vién Khoa hoc Vit liéu, Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam.

2.2. Téng hgp sét hiru co

Qué trinh khéo sat mot sb didu kién didu ché sét
hitu co duge tién hanh nhu sau: cho 1,0 gam
bent-TQ vao trong coc thily tinh 250ml chira
100ml nuée, khudy tan réi ngam truong né trong
24 i, cho bentonit truong nd t6i da tao huyén
phti bentonit 1%. Mudi CTAB duoc khudy tan
déu trong 50ml nuéc ¢ nhiét do thuong theo khdi
lugng nhat dinh. Cho tir tir timg giot dung dich
mubi CTAB vao dung dich chira huyén phu
bentonit 1%, diéu chinh pH bang dung dich
HCI 0,IM hodc NaOH 0,1M dén gi4 tri khao

sat. Tiép tuc khudy ¢ nhiét do va thoi gian xac
dinh trén may khudy tir gia nhiét. Sau khi phan
g, hdn hop duge dé 6n dinh trong 12 gio tai
nhiét d§ phong, sau do loc rira Kkét tha v6i nude
cit dé loai bo CTAB du va ion bromua, kiém
tra bang dung dich AgNO; 0,1IM. San phim
duogc 1am kho trong 48 gid & 80°C, nghién min,
thu dugc sét hitu co. Panh gid cdc miu san
pham sét hitu co bang gian 6 XRD va phan
tich nhiét.

Nghién ctru mau sét hiru co diéu ché ¢ diéu
kién da khao sat bang phuong phap nhidu xa
tia X (XRD), phuong phap phén tich nhiét
(TGA) va phuong phap hién vi dién tir quét
(SEM).

3. KET QUA VA THAO LUAN

3.1. Khio sat qua trinh diéu ché sét hiru co
3.1.1. Khdo sdt dnh huwong ciia nhiét dp phdn
wng

Diéu ché sét hitu co theo quy trinh 2.2 véi khdi
luong bent-TQ 1a 1,0 gam, khdi luong CTAB
0,5 gam; pH phan tng bang 9, thoi gian phan
mg 4 gid, nhiét 46 phan tng lan luot 1a 20°C,
30°C, 40°C, 50°C, 60°C va 70°C.

Bdng 1: Anh hwéng ciia nhiét dp phan vmg téi gid tri doos

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

Nhiét dg (°C) Bent-TQ | 20 30 40 50 60 70
doot (A) 12,401 | 18,852 | 19,047 | 19,571 | 19,162 | 19,133 | 18,880
. —
Ham lugng (%) cation 0,00 26,13 | 2645 | 2742 | 2672 | 2661 | 26,17
hitu co' xdm nhap

Tir két qua & bang 1 cho thdy sét hitu co diéu ché
¢6 gid tri doo; tang 1én tir 12,401A (bent- TQ) dén
khoang gia tri 18,852A + 19,571A (trong cac mau
sét hiru co). Gia tri doo1 va ham lugng % cation
xam nhap tang 1€n khi nhiét 4§ phan Gng ting
tr 20°C + 40°C déng thoi dat cuc dai & gia tri
nhiét do 1a 40°C véi door bang 19,571A va (%)
cation xam nhdp 1a 27,42%, nhung khi ting
nhiét d6 phan ung lén tr 40°C + 70°C thi cac
gi tri nay lai giam dan.
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Vi vay, nhiét d6 phu hop duogc lya chon cho
qué trinh diéu ché sét hitu co 1a 40°C.

3.1.2. Khio sit dnh hwing ciia ti 1¢ khoi
luwong CTAB/bent-TQ

Diéu ché sét hitu co theo quy trinh 2.2 véi khéi
lugng bent-TQ 14 1,0 gam, nhi¢t d6 phan ting
40°C, pH phan (g béng 9, thdi gian phan tng 4
gio, khéi lugng CTAB lan luot 13 0,2; 0,3; 0.4;
0,5; 0,6; 0,7 gam.




Bdng 2: Anh hwéng cia ti 1é khéi lwong CTAB/bent-TQ dén gid tri doos
va ham lwong (%) cation hitu co xdm nhdp ciia cdc mau sét hitu co

Ty I khoi lwong Bent-TQ | 02 | 03 04 | 05 | 06 0,7
CTAB/bent-TQ
doot (R) 12,401 | 14,893 | 18,316 | 18,966 | 20,095 | 19221 | 19,193
Ham | %) cati
am lugng (%) cation 0,00 19,14 | 2525 | 26,42 | 2842 | 26,83 | 26,74
hitu co xam nhip

Tir két qua & bang 2 cho thy sét hitu co diéu
ché duoc co gia tri door ting 1én tir 12,401A
(bent-TQ) dén khoang gia tri 14,893A =
20,095A (trong cac miu sét hiru co). Gia tri
door tang 1én khi ti 1& khdi lugng tang tir 0,2 +
0,5 gam va dat gia tri cuc dai ¢ 0,5 voi gia tri
door 12 20,095A, tuy nhién gia tri nay lai giam
dan khi khéi luong tang 1én tir 0,6 + 0,7 gam.
Podng thdi ham luong (%) cation hiru co xdm
nhép trong sét hiru co ciing ting 1én khi tang ti
1¢ khéi luong tir 0,2 + 0,5, dat cuc dai 6 ti 16
0,5 v&i ham lugng (%) cation hitu co xam nhép

1a 28,42% nhung khi ting ti 1& khdi luong 1én tir
0,5 + 0,7 gam thi ham luong (%) cation xadm
nhép lai giam vé gia tri 26,74%.

Vi véy ti 18 khdi lwong CTAB/bent-TQ dugc
lwa chon cho qua trinh diéu ché sét hitu co 1a
0,5.

3.1.3. Khdo sat dnh hwong ciia pH phdn irng
Diéu ché sét hitu co theo quy trinh 2.2 véi khdi
lugng bent-TQ 1a 1,0 gam, nhiét d phan ung
40°C, thoi gian phan ung 4 gio, pH phan ung
lan luot 12 6,7, 8,9, 10, 11.

Bdng 3: Anh hwong ciia pH phan iing dén gid tri doos

va ham lwgng cation hitu co xam nhdp cua cac mau set hitu co

pH Bent-TQ

7 8 9 10 11

door (A) 12,401 18,395

19,193 | 19,221 | 19,164 | 19,050 | 19,022

Ham lwgng (%) cation hiru

co’ xam nhap

0,00 25,38

26,70 26,85 | 26,73 | 26,53 26,45

Tir két qua & bang 3 cho thay gia tri doo; ting
1én tir 18,395A + 19,221A khi gia tri pH ting
tor 6 + 8, gia tri doo1 nay dat gia tri cyc dai tai
pH bang 8 1a 19,221A, khi tiép tuc ting gia tri
pH 1én 9; 10; 11 thi gid tri doo1 nay lai hoi gidm
xudng. Pong thoi khi xac dinh ham luong (%)
cation xdm nhép nhan thiy khi gia tri pH ting
tr 6 + 8 thi ham luong (%) cation xdm nhap
cling tang tir 25,38% + 26,85%, sau do dat cuc
dai & gia tri pH bang 8 (26,85%), khi gia tri pH

tang 1én 9; 10; 11 thi ham lugng (%) cation
xam nhép lai giam xudng con 26,45%.

Vi vay pH Iya chon cho qua trinh diéu ché sét
hitu co 1a 8.

3.1.4. Khio s4t anh huong ciia thoi gian phan ing
Diéu ché sét hitu co theo quy trinh 2.2 véi khéi
luong bent-TQ la 1,0 gam, nhi¢t d§ phan tng
12 40°C, ti 18 khdi luong CTAB/bent-TQ 14 0,5;
pH huyén phu bang 8; thoi gian phan tng lan
luot 14 2 gio, 3 gio, 4 gio, 5 gio, 6 gio, 7 gio.

Bdng 4: Anh hwéng cia thoi gian phan g dén gid tri doos

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

Thaoi gian Bent-TQ 2h

3h 4h Sh 6h 7h

doot (A) 12,.401 18,419

19,076 | 19,219 | 18,992 | 18,992 | 18,527

Ham lwgng (%) cation hiru

co’ xam nhap

0,00 25,45

26,69 27,05 26,44 25,84 25,61
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Tir két qua ¢ bang 4 cho thay gia tri doo; ting
lén tir 18,419 A 1én 19,219 A khi thoi gian
phan tng thay do6i tir 2 + 4 gio, sau d6 gié tri
doo1 nay giam dan khi thoi gian phan tng ting
lén 5 + 7 gio. Pong thoi (%) cation xAm nhap
ciing bién d6i twong tu khi thoi gian phan tng
tang tr 2 + 4 gio thi ham lugng (%) cation xam
nhdp cling tdng 1én tr 25,45 % + 27,05% va
khi tang thoi gian 1én cac giad tri 5 + 7 gio thi
ham luong (%) cation xam nhap lai giam.

Nhu vy, thoi gian thich hop dé diéu ché sét
hitu co 12 4 gio.

3.2. Nghién ciru cu triic ciia sét hiru co diéu
ché & didu kién toi wu

Sét hiru co diéu ché (¢ diéu kién nhiét do phan
ung 40°C, ti 1¢ khéi lugng CTAB/bent-TQ 1a
0,5, pH phan (mg bang 8, thoi gian phan ting 4

Faculty of Chemistry, HUS, VNU, D8 ADVANCE-Bruker - Sample BR-TQ

Lin (Cps)
g
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a)

3.2.2. Nghién cvwu bting phwong phdp phin
tich nhiét

gio, theo quy trinh 2.2) dwgc nghién ctru bang
cac phuong phap XRD, TGA va SEM.

3.2.1. Nghién ciru sét hivu co biang phwong
phdp nhiéu xa tia X (XRD)

So sanh két qua gian d6 XRD cua bent- B va
sét hitu co duoc didu ché & diéu kién t6i wu cho
thdy goc nhiéu xa 20 da dich chuyén tir 7° — 8°
(trong bent-B) vé 4,0° - 5,0° (trong sét hitu co).
Gia tri doo; da ting tir 12,401A (trong bent —
TQ) 1én gia tri 19,054A (trong sét hiru co).
Nhu vdy qua gian d6 XRD cho thiy di c6
cation hitu co chén vao gilra cac 16p cua bent-
TQ lam khoang cach mang tang 1én.

Faaulty of Cheristry, HUS, VNU, D8 ADVANCE-Bruker - Hao Set toi uu

b)
Hinh 1: Gian @6 XRD ciia bent-TQ (a) va sét hitu co diéu ché (b)

Két qua phan tich nhiét ciia mau bent-TQ va
sét hitu co diéu ché ¢ diéu kién tdi wu duogc
trinh bay trong hinh 3.2 va bang 5.

Figue:  Exporiment HaoTN Ben! T
07102:2019 Procedure: RT —>900C (10 C.min-1) Zone 2)

Crucible:PT 100 4 Atmosphereir

Mass (mg) 4512

sETAaRam

Labsys T8

Figue:  Exporiment HaoTN Ben Tol v Crucibe:PT 100 ‘Amospheredir

Moss (mg: 2768

seTARAM

[F— 0710212018 Procedure: R —> 800G (10 Coin-1) Zone 2)
T T

F— T T T T T T

2 Peak:126.48 °C

IERRVE N

2 Nass

varation: 3.43%

7GR min

» Peak:103.48°C

T TG%Imin ]

Peak 56277 °C

0

Hinh 2: Gian do phdn tich nhiét ciia bent-TQ va sét hitu co diéu ché
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Bdng 5: Két qua phan tich gian do nhiét ciia bent-TQ va sét hitu co diéu ché

Hiéu ng mét khoi lwong ) .
x ., . R Tong (%) mat
Mau khaio sat Nhiét do (%) mat Quy két cho qué trinh Kkhéi Iwon
. u u
(°C) khéi lugng y q e
60-160 3,43 Mit nude 4m va nude hap phu
Bent-TQ 340.740 400 Phan huy OH lién két véi cation vo 7.43
co
60-150 1,35 Mét nude hap phu va nuée dm
£00-350 18.18 Phan huy, ché}; cua cation hitu co
s hap phu
Sét hiru co 34,32
360-510 7.60 PhémK huy: che:ty C}’la c’atio‘n hffu cc?
trao doi gitra cac 16p sét va phan huy
560-800 7,19 T
OH lién két voi cation v6 co
Ham lugng (%) cation hitu co xam nhép 26,89

Hinh 2 va bang 5 két qua phan tich nhiét cho
thdy v6i sét hitu co diéu ché & diéu kién ti wu
¢6 ham lugng (%) cation hitu co xam nhép 1a
khoang 26,89%. Két qua nay kha phi hop véi
ham Iuong (%) cation hitu co xdm nhap xac
dinh bang phuong phap nung méu truc tiép.

s
[ T T I B B |

IMS-NKL 5.0kv 4.3mm x80.0k SE(M)

a) bent-TQ

Onm

IMS-NKL 5.0kV 4.3mm x80.0k SE(M)

3.2.3. Nghién ciru bang phwong phdp hién
vi dién tir quét (SEM)

Anh SEM ctia bent-TQ va sét hitu co diéu ché
& didu kién t6i wu duoc trinh bay trén hinh 3.

LI R N A N A O N N B |
0nm

b) Sét hitu co

Hinh 3. Anh SEM ciia bent- TQ (a), cia sét hitu co diéu ché (b)

Qua anh SEM cua bent-TQ va sét hitu co nhan
thdy c6 sy khac nhau rd rét, tir cdu trac 16p va
d6 x6p nho dén ciu trac 16p co6 dd xbp cao,
ching to da co cation hitu co twong tac va chén
vao gilra cac 16p bentonit. Vi vay sét hitu co

121

didu ché co thé tmg dung lam vt liéu hap phu
céc hop chét hitu co c6 kich thude 16n.

4. KET LUAN

Sau mot thoi gian nghién cuu, chung t6i da
xac dinh dwoc diéu kién thich hop cho qua




trinh diéu ché sét hitu co tir bentonit Trung
Qudc va CTAB trong méi truong nudce 1a nhiét
d6 phan tng 40°C; ty 1& khdi luong
CTAB/bent-TQ 1a 0,5; pH huyén phu bang 8;
thoi gian phan ung 4 gio.

Sét hitu co didu ché c6 gia tri dooi bang
19,0544, goc 260 cuc dai ¢ khoang 4,7°, ham
luong (%) cation hitu co xam nhdp trong sét
hitu co khoang 26,89%. Sét hitu co ¢ cau tric
16p va do x6p kha cao.

Trong hudng nghién ctru tiép theo ching toi s&
tiép tuc nghién ctru kha nang hip phu cua sét
hitu co diéu ché véi cac hop chét hitu co mg
dung vao xir li chit thai cong nghiép.
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