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SUMMARY

INVESTIGATION ON THE PROCESS OF SYNTHESIS ORGANOCLAYS
FROM BENTONITE (INDIA) WITH PROPYLTRIPHENYL PHOSPHONIUM
BROMIDE AND THE INITIAL RESEARCH INTO STRUCTURE

Organoclay is synthesized from bentonite (india) and propyltriphenyl phosphonium
bromide (PTPB) by wet method. The influence of organoclay making process on the
distance of the organoclay layers (dpo;) and the level of intrusion PTPB into bentonite
were studied. By X-ray diffraction method, the direct method calcined sample, we
determined suitable conditions for preparing organoclays from bentonite (india) and
PTPB: reaction temperature is 50°C, the volume ratio PTPB/bentonite is 0.5, pH of
the solution is 9, the reaction time is 4h. The product is dried for 48 hours at 80°C.
Organoclay synthesis is studied by the methods as XRD, IR, TGA, SEM. The dyy; and
organic content in the respective product is 19,456, 14,19%. IR method showed that
the PTPB is in the organoclay. SEM images showed that the organoclay synthesis has
layer structure and high porosity.

Keywords: Bentonite, propyltriphenyl phosphonium bromide, organoclays, structure.

1. MO PAU nhiéu, tuy nhién viéc diéu ché sét hiru co
Bentonit v6i cau trac 16p nén co6 cac tinh tir cac dan xuat tetraankylphotphoni chua
chat ddc trung: tinh truong nd, kha nang duoc nghién ciru mot cach hé thong,dic

hép phy, trao déi ion, két dinh, nhét, déo biét & Viét Nam chua duoc nghién ctu
va tro, trong d6 quan trong nhat 1a kha nhiéu. Do d6 ching t6i di tién hanh

ndng trao doi ion. Sét hitu co dugc tong  khao sat mot sd yéu 6 anh hudng t6i qua
hop trong dung méi nudc tir pha nén la trinh diéu ché sét hiru co tir bentonit An
bentonit va chét tao ciu tric 1a cac dan Do (bent-A) va propyltriphenyl phophoni
xuét tetraankylamoni dd duoc nghién ciru bromua (PTPB).
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2. THUC NGHIEM

2.1. Héa chit, thiét bi

Héa chat: Str dung bentonit An Do (bent-
A). Tac nhan hitu co hoa su dung la
propyltriphenyl ~ photphoni  bromua
(PTPB): CH3;CH,CH,P(Cs¢Hs);Br (M=
385,27 g/mol)). Cac hoa chét khac: HCI
0,1M, NaOH 0,1M, AgNOs; 0,1 M.

Thiét bi: Phé nhi€u xa tia X cua
bentonit va cac mau sét hitu co duoc do
trén may D8 Advanced Bruker (CHLB
Puc), phd hdéng ngoai cia cic miu
duge ghi trong ving 400 + 4000 cm™
tréen may GX-PerkinElmer-USA tai
khoa Hoa hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia Ha
Noi. Gian d6 phan tich nhiét duoc ghi
trén may phan tich nhiét TGA/DSCI1
METTLER TOLEDO (Thuyy Si), tai
khoa Hoéa hoc, Truong Pai hoc Su
pham, Pai hoc Thai Nguyén. Anh SEM
cia cac mau vat liu duoc chup trén
thiét bi JEOL.5300, Vién Khoa hoc Vat
liéu, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

2.2. Téng hop sét hiru co

Qua trinh khao sat mot sb diéu kién diéu
ché sét hitu co duge tién hanh theo tai
liéu [1] nhu sau: cho 1,0 gam bent-A vao
100ml nuéc, khudy trong 2 gio, dé yén
trong 24 gid cho sét truong nd téi da tao

huyén phti bentonit 1%. Dung dich mudi
PTPB duoc hoa tan trong 40ml nudc theo
khdi lwong nhét dinh. Cho tir tir timg giot
dung dich mubi PTPB vao huyén phu
bentonit 1%, diéu chinh pH bang dung
dich HC1 0,1M hodc NaOH 0,1M dén gia
tri khao sat. Tiép tuc khudy ¢ nhiét do va
thoi gian xac dinh trén may khudy tir gia
nhiét. Sau thoi gian phan ung, hon hop
duoc dé 6n dinh trong 12 gio tai nhiét do
phong, sau do loc rira két tua voi nudc cat
dé loai bd PTPB du va ion bromua, kiém
tra bang dung dich AgNO; 0,1M. San
pham duogc 1am kho ¢ 80°C trong 2 ngay,
nghién min, thu dugc san pham. Panh gia
cac mau san phdm sét hiru co bang gian
dd XRD. MAu sét hitu co diéu ché ¢ diéu
kién t6i uu duoc nghién ctru bang phuong
phap phd nhifu xa tia X (XRD), phuong
phap ph6 hong ngoai (IR), phuong phap
phan tich nhi¢t (TGA) va phuong phép
hién vi dién ttr quét (SEM).

3. KET QUA VA THAO LUAN

3.1. Khao sat mdt s6 yéu té trong qua
trinh diéu ché sét hitu co

3.1.1. Khao sat anh hwong cua nhiét
do phan irng

Nhiét d§ phan ung dugc khdo sat lan
luot & 30°C, 40°C, 50°C, 60°C, 70°C,
80°C. Két qua trinh dugc trinh bay trén
bang 1.

Bang 1: Anh huéng ciia nhiét do phan vimg t6i gid tri doo,;
va ham luong (%) cation xam nhdp cua cdc mau sét hitu co

Nhiét 35 °C) | Bent-A 30 40 50 60 70 80
door (A) 12,181 | 18,012 | 18,063 | 18,658 | 18,287 | 18,283 17,985
Ham lugng
Jam 1
(o) cation 0,00 13,12 13,72 14,12 13,89 11,32 10,42
hiru co’ xam
nhip

Két qua cho thiy ¢ 50°C sét hitu co diéu
ché c6 gia tri doo; bing 18,658A va ham
luong (%) cation xam nhap dat cuc dai

bing 14,12%. Vi vay, nhiét do phu hop
duoc lya chon cho qua trinh diéu ché
sét hitu co 1a 50°C.




3.1.2. Khdo sdt anh hwéng ciia ti I¢ khéi lwong PTPB/bentonit

Bdng 2: Anh huéng ciia ti 1é khoi heong PTPB/bent-A dén gid tri dyo,

va ham luong (%) cation hitu co xdm nhdp cua cdc mdu sét hitu co

Ti 1& khéi lrgng
PTPB/bent A Bent-A | 0,2 0,3 0,4 0,5 0,6 0,7
doot (R) 12,181 | 18,201 | 18,256 | 18,483 | 18,650 | 18,311 | 18,012

; —
Ham lugng (%) cation | 9,43 9.51 1232 | 14,19 | 1249 | 11,59

hiru co xam nhap

Khoi luong PTPB khao sat lan luot la
0,2; 0,3; 0,4; 0,5; 0,6; 0,7 gam. Két
qua duogc trinh bay trén bang 2. Vi ti
16 khdi luong PTPB/bent-B bing 0,5,
gia tri doo; bang 18,650A, ham luong
(%) cation xdm nhap bang 14,19% la
1on nhat. Vi vay ti 1& khdi luong
PTPB/bent-B dugc lya chon cho qué
trinh diéu ché sét hitu co 13 0,5.

3.1.3. Khdo sat anh hwong cua pH
dung dich

Khao sat anh hudng cta pH dung dich &
cac gid tri lan luot 13 6; 7; 8; 9; 10; 11. Két
qua duoc trinh bay trén bang 3 cho thiy
& pH dung dich bang 9 gia tri dyo; bang
19,060A, ham lugng (%) cation hitu co
xam nhap bang 14, 29% la 16n nhat. Vi
vay, ching t6i chon pH dung dich dé
diéu ché sét hitu co bang 9.

Bdng 3: Anh huéng ciia pH dung dich dén gid tri dyy,
va ham lwong cation hitu co xam nhdp cua cac mau sét hitu co

pH dung dich Bent-A 6 7 8 9 10 11
doot (A) 12,181 | 18,339 |18,535 |18,650 |19,060 |18,451 |18,092
; S TT
Ham lugng (%) cation 0,0 | 1092 | 12,05 | 14,12 | 14,29 | 13,84 | 13,70
hiru co xam nhap

3.1.4. Khao sat anh hwong cua thoi gian phdn iing )
Thoi gian phan ing dugc khao sat lan luot ¢ 2; 3; 4; 5; 6; 7 gi0. KEt qua trinh bay trén

bang 4.

Bang 4:Gid tri dpo; va ham luong (%) cation hitu co xdm nhdp
cua cac mau sét hiru co khao sat theo thoi gian

Thaoi gian (gio) Bent-A 2 3 4 5 6 7
doot () 12,181 | 18,343 | 18,424 | 18,943 | 18,479 | 18,423 | 18,065
; T
Ham lugng (%) cation hiru | , 1124 | 12,53 | 14,26 | 12,93 | 12,87 | 11,68
co xam nhép

Két qua cho thiy gia tri doo bang
18,943A, ham lugng (%) cation hitu co
xam nhap bﬁng 14,26% cuc dai ¢ 4 gio.
Vi vay, thoi gian chon cho qua trinh
diéu ché sét hitu co 1a 4 gio.

3.2. Nghién ctru ciu tric ciia sét hiru
co diéu ché & diéu kién toi wu

Sét hitu co duge diéu ché ¢ diéu kién
nhiét 6 phan tng 50°C, ti 1¢ khdi luong

PTPB/bent-B 13 0,5, pH dung dich bang
9, thoi gian phan ung 4 gio theo quy
trinh muc 2.2.

3.2.1. Nghién citu sét hitu co bang
phwong phdp nhiéu xa tia X (XRD)
Gian d6 XRD cua bent-A va sét hiru co

tuong tng duoc trinh bay trén hinh 1.
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Hinh 1: Gidn dé XRD ciia méu bent-A (a), sét hitu co diéu ché ¢ diéu kién t6i uu (b)Két
qua cho thdy géc nhiéu xa 20 da dich chuyén tir 6,8° (trong bent-A) vé 4,6° (trong sét hitu
co). Gid tri dyy; da tang tir 12,181A (trong bent-A) lén 19,456A (trong sét hitu co). Cac
két qud nay khd tot so véi cdc két qua nghién ciru cia tac gia [3], [6].

3.2.2. Nghién ciru biang phwong phdp
pho héng ngoai (IR)

Phd héng ngoai cua bent-B, ETPB va
sét hitu co diéu ché & diéu kién ti wu
duoc trinh bay trén hinh 2.
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Mau 1- Phé hong ngoai ciia bent-A;
Mau 2- Phé hong ngoai ciia PTPB;
Mau 3- Phé hong ngoai ciia sét hitu co
& diéu kién t6i wu
Hinh 2: Phb hong ngoai cta: bent-A,
PTPB va sét hitu co diéu ché & diéu
kién toi uu .

Tir hinh 2 cho thay trén ca mau 1 va mau 3
déu xuét hién cac ving dao dong dic trung
cho bent-A nhw: ving phd tir 3396 =
3700cm’ dac trung cho nhom —OH, cuc
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dai & tan sb 3624 cm’, ving phd 880+
1030cm’ dic trung cho lién két Al-O
trong bét dién. Trén phd hdng ngoai cta
PTPB va sét hitu co déu xuét hién cac
vung dao dong dac trung cho cation
PTPB nhu: dao dong hoa tri ctia nhom -
CH; (ving 3076 cm'), vong benzen
(ving tir 1600 = 1500cm™), lién két P-
phenyl (ving 1436 cm™). Diéu nay cho
thiy dd c6 mit cua PTPB trong sét hitu
co diéu ché [1].

3.2.3. Nghién ciru bing phwong phdp
phén tich nhiét

Két qua phan tich nhiét cua bent-B va
sét hiru co diéu ché dugc trinh bay
trong hinh 3.
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Hinh 3: Gidn do phdn tich nhiét ciia
bent-A (a)

va sét hitu co diéu ché ¢ diéu kién toi
wu (b)

Két qua cho thay bent-A c6 bon hi¢u
mg mét khdi lugng. Hiéu tmg mat khdi
lwong thtr nhat va thir hai & khoang 48 +
225 °C giam 6,18% dugc quy cho qua
trinh mat nudc am va nude hip phu.
Hiéu tmg mat khéi luong tht ba va thu
tu ¢ 377 + 706°C giam 5,28% duoc
quy cho qué trinh phan huy, chay cua
nhém —OH. Sét hitu co ¢6 ba hi€u ung

IMS-NKL 5.0kV 4.2mm x100k SE(M)

Hinh 4: Anh SEM ciia bent-A va sét hitu co diéu ché

Qua anh SEM cua bent-A va sét hiru co
nhan thz?iy co6 su khac nhau rd rét, sét
hitu co diéu ché co ciu tric 16p va co
do6 xop kha cao, co thé tmg dung lam
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mat khdi luong. Hiéu tng mit khdi
lugng tht nhit & khoang 60 + 100°C
giam 2,11% dugc quy cho mat nudc
am va nudc hip phu. Hiéu tng mat
khéi lwong thtr hai ¢ khoang 293 +
459°C giam 18,27% dugc quy cho qua
trinh phan huy, chdy cua cation hiru
co trong cac 16p giita. Hiéu ng mat
khéi luong tht ba & 649 + 729°C duogc
quy cho qué trinh phan huy, chay cua
nhém -OH lién két voi cation vo co.
Két qua phan tich nhiét cho thdy déi
v6i sét hitu co diéu ché ¢ diéu kién tbi
uu c6 ham lugng (%) cation hitu co
xam nhép 1a 14,19%. Két qua nay kha
phu hgp vé1 ham luong (%) cation hitu
co xam nhip xac dinh bang phuong
phap nung miu tryc tiép (14,22%).
3.2.4. Nghién citu bang phwong phdp
hién vi dién tir quét (SEM)

vat liéu hip phu cac hop chit hitu co co
kich thudc 16n.
4. KET LUAN
Sau mot thoi gian nghién ctru, ching t61



da xac dinh dugc diéu kién thich hop
cho qua trinh diéu ché sét hiru co tir
bentonit (An Do) va PTPB trong moi
truong nudc la: nhi¢t do phan ung

50°C; ti 1& khdi lugng PTPB/bentonit 13
0,5; pH dung dich bing 9; thoi gian
phan trng 4 gio.

Sét hitu co diéu ché co gia tri doo; bang
19,456 A, goc 20 cuc dai khoang 4,6°.
Ham huong (%) cation hitu co xam
nhdp trong sét hitu co la 14,19%. Sét
hiru co ¢6 cdu trac 16p va d6 x6p cao.
Phan sau chiing t6i sé tiép tuc nghién
ciru khd nang hdp phu cua sét hitu co
diéu ché véi cac hop chdt hiu co khdc
va tmg dung vao xir li chdt thdi cong

nghiép.
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