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SUMMARY

SYNTHESIS AND STRUCTURAL STUDY OF ORGANOCLAYS FROM
BINH THUAN BENTONITE WITH HEPTYLTRIPHENYLPHOSPHONIUM
BROMIDE

Organoclay is synthesized from bentonite Binh Thuan and heptyltriphenylphosphonium bromide (HTPB)
by wet method. The influence of organoclay making process on the distance of the organoclay layers
(doo1) and the level of intrusion HTPB into bentonite were studied. By X-ray diffraction method, the direct
method calcined sample, we determined suitable conditions for preparing organoclays from bentonite
(Binh Thuan) and HTPB: reaction temperature is 50°C, the volume ratio HTPB/bentonite is 0.5, pH
reactionis 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, EDX. The doo: and organic content in the respective product is

19,455A; 16,69%

Keywords: Synthesis, bentonite, heptyltriphenylphosphonium bromide, organoclays, structure

1. MO PAU

Hién nay, cac nganh cong nghiép phét trién
manh, bén canh nhirng thanh tyu dat duoc, xa hoi
dang phai dbi mat v6i 6 nhidm mai truong boi
c4c chat hitu co kho phan hay sinh hoc (phenol
va cac dan xuat, thudc nhuém...) Cé rat nhiéu
vat liéu da dugc nghién cau sir dung dé xir 1y,
hap phu cac hop chét hitu co, nhung cac vat liéu
nay bi han ché bai kich thuéc mao quan nho dan
dén khong phat huy dugc tac dung khi hap phu
céc phan tir phtc tap, cong kénh [1,8]. Hién nay,
cac nha khoa hoc trén thé gi¢i va trong nugc da
nghién ciru viéc sir dung bentonite bién tinh c6
cau trdc 16p va khoang cach giira cac lop lon dé
khéc phuc nhuge diém trén cua than hoat tinh va
zeolit [4,5,6,7].

Vin d& nghién cau téng hop sét hiru co tir
bentonite v&i cac mubi phosphonium dang dwoc
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nhiéu nha khoa hoc trén thé gisi va Viét Nam
nghién cau [2,3,5,6,7]. Tuy nhién sét hiru co tong
hop tir nguon bentonite Binh Thuan véi heptyl
triphenyl phosphonium bromide (HTPB) chua
duoc nghién ctu tai Viét Nam. Vi vay ching toi
da dat ra hudéng nghién cau didu ché va nghién
cru cau tric cua sét hitu co tir bentonite Binh
Thuan véi HTPB. Sét hitu co diéu ché c6 thé dugc
tng dung xu Iy chat hitu co gay 6 nhiém moi
trudng nudc.

2. THUC NGHIEM

2.1. Héa chét, thiét bj

Hoéa chdt: Str dung bentonite Binh Thuan (bent-
BT), c¢6 thanh phan chinh la SiO, (68,40%),
Al,O3 (9,26%), Fe,0s (2,10%), MgO (1,51%),
CaO (5,80%), K20 (1,26%), Na,O (1,87%), tac



nhan hitu co hoéa dugc sir dung la CasHsPBr
(M= 441,4 g/mol) heptyl triphenyl phosphonium
bromide (HTPB). Cac héa chat khac: HCI 0,1N,
NaOH 0,1N, AgNO30,1N.

Thiét bi: Gian d6 nhidu xa tia X cla cac miu sét
hitu co dugce do trén may D8 Advanced Bruker
(CHLB bDutc) véi anot Cu c6 A (Ko) =
0,154056nm, khoang ghi 20 = 0,5°+10°, tbc do
0,01°. Ph6 hdng ngoai (IR) cua cac mau duoc
do trén may FTIR Affinity — 1S (Nhit Ban)
bang cach ép vién véi KBr. Gian dd phan tich
nhiét dugc ghi trén may phan tich nhiét Labsys
TGDSC 1600, Setaram, Phap, & diéu kién: nhiét
d6 phong dén 900 °C, téc d6 gia nhiét 10
°C/phat trong chén platin 100 microlit, khi
quyén khong khi véi luu lugng 2,5 lit/h tai khoa
Hoéa hoc, Truong DPai hoc Khoa hoc Ty nhién,
Pai hoc Quéc gia Ha Noi. Phé tan xa nang
lugng tia X (EDX) ciia cac miu duoc do trén
may S-4800 (Hitachi, Nhat Ban) tai Vién Khoa
hoc Vat liéu, Vién Han lam Khoa hoc va Cong
nghé Viét Nam.

2.2. Tong hop sét hiru co

Qua tham khao mot sb tai lidu [1,2,3,4], ching
t61 da tién hanh khao sat yéu t6 ti 1& khéi lugng
gitra HTPB/bentonite (HTPB/bent-BT) vai cac ti
16: 0,2; 0,3; 0,4; 0,5; 0,6 trong qué trinh téng hop
sét hitu co. Qua trinh khao sat duoc tién hanh
nhu sau: cho 1,0 gam bent-BT vao trong céc

thay tinh 250mL chia 100mL nuéce, khudy déu
réi ngdm truong nd trong khoang 24 gio, cho
bentonite truong no tdi da tao huyén phu
bentonite 1%. Mubi HTPB duoc khudy tan déu
trong 50mL nuéc ¢ nhiét do thuong theo ti 1€
khéi lwong khao sét. Cho tir tir tirng giot dung
dich muéi HTPB vao dung dich chara huyén phi
bentonite 1%, diéu chinh pH bang dung dich
NaOH 0,1M dén gia tri pH = 9, tiép tuc khudy &
nhiét @6 50 °C trong thoi gian 4 gio trén may
khudy tir gia nhiét. Sau phan @ng, hdn hop duoc
dé 6n dinh trong 12 gio tai nhiét do phong, sau
d6 loc rua két taa voi nuée cat dé loai bo HTPB
du va ion Br, kiém tra bang dung dich AgNO3
0,IN. San pham duoc lam khé trong 48 gid ¢ 80
°C, nghién min, thu duoc sét hiru co.

Céc mau sét hitu co diéu ché da dugc nghién ctru
bang phuwong phap nhidu xa tia X (XRD),
phuong phap phd hong ngoai (IR), phuong phap
phan tich nhiét (TGA) va phuong phap phd tan
xa nang luong tia X (EDX)

3. KET QUA VA THAO LUAN

3.1. Khio sat anh hwéng cua ti 1§ khdi lugng
HTPB/bent-BT

Sét hitu co dugc diéu ché theo quy trinh muc 2.2.
Két qua khao sat anh huong cua ti 18 khdi luong
HTPB/bent-BT dén gi tri doo1 va ham lugng (%)
cation hiru co xdm nhdp dugc trinh bay trén
Béang 1.

Bang 1: Anh hwong cua ti 1é khai lwong HTPB/bent-BT dén gia tri dooy va ham lirong (%) cation hitu co
Xam nhdp cua cac mau sét hitu co

Ty 18 khoi lwong HTPB/bent-BT bent-BT | 0,2 0,3 0,4 0,5 0,6
dooz (A) 12,018 | 18,138 | 18,554 | 18,771 | 19,455 | 19,413
Téng (%) mat khdi lwgng 14,36 | 21,14 | 24,27 | 27,35 | 31,05 | 30,12
Ham lwgng (%) cation hiru co' xAm nhap 0,00 6,78 | 9,91 | 12,99 | 16,69 | 15,76

Tir két qua & Bang 1 cho thiy sét hiru co didu ché
duoc co gié tri dooy tang 1én tir 12,018A (bent-BT)
dén khoang gia tri 18,138A + 19,455A (trong céc
mAu sét hitu co). Gia tri door tang 1én khi ti 18 khoi
luong tang tir 0,2 + 0,5 gam va dat gia tri cuc dai &
0,5 voi gid tri doos 12 19,455A, tuy nhién gié tri nay
lai giam dan khi khdi lugng ting tir 0,5 + 0,6 gam.
Dong thoi ham lwong (%) cation hiru co xdm nhap
trong sét hiru co ciing ting lén khi tang ti 1& khoi
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lugng tir 0,2 + 0,5, dat cuc dai ¢ ti 1€ 0,5 véoi ham
luong (%) cation hitu co xadm nhép la 16,69%
nhung khi ting ti 18 khdi lugng Ién tir 0,5 + 0,6 gam
thi ham lwong (%) cation xam nhap lai hoi giam vé
gia tri 15,76%

Vi vay ching toi chon mau sét hiru co c6 ti Ié
khéi lwong HTPB/bent-BT 14 0,5 dé nghién ciu
c4u tric va khao sat kha ning hap phu metylen
xanh trong méi truong nudc




3.2. Nghién ciru cdu tric cia sét hiru co

3.2.1. Nghién citu cdu trdc cia sét hiru co
bing phwong phap nhiéu xa tia X (XRD)

Gian @5 XRD cua bent-BT va sét hiru co diéu
ché duoc trinh bay trén Hinh 1. Két qua cho thay
g6c nhidu xa 20 da dich chuyén tir 7,3° + 7,4°

CongTN Bent BT

(trong bent-BT) vé 4,6° + 4,7° (trong sét hiru co).
Gid tri dooy da ting tir 12,018A (trong bent-BT)
Ién gia tri 19,455A (trong sét hitu co).

Nhu vy qua gian do XRD cho thay da c6 cation
httu co chén vao giira cic I6p cua bent-BT lam
khoang céach doo: tang 1én.

Cong™h 0.5

b)

Hinh 1: Gidn do XRD cua bent-BT (a) va sét hitu co diéu ché (b)

3.2.2. Nghién ctu biang phwong phap phd
hong ngoai (IR)

Ph6 hong ngoai ciia bent-BT, HTPB va sét hiru
co duoc trinh bay trén Hinh 2a. Két qua cho thay
ph6 hong ngoai cta bent-BT va sét hitu co diéu
ché déu xuat hién cac nhém phd dic trung cho
bentonite nhu: nhdm van phd c6 sé séng & ving
3500 + 3700 cm* duge qui cho dao dong hda tri
ctia nhém OH lién két vai cac cation AR+, Mg?*
trong bat dién, dao dong nay c6 cuc dai & s6 song
3624 cml. Nhém van phd c6 sb song ¢ ving
3200 + 3500cm™ dugc qui cho dao dong hod tri
ctia nhém OH trong phén tir nwée ty do. Nhém
van phd ¢6 viing phé dic trung cho dao dong hoa
tri cua lién két Si-O trong t dién ¢ khoang s
song 1036 + 1115 cm™. Ngoai ra con cé dao
dong hoa tri cua lién két Al-O trong bét dién & sb
séng 914 cm™[1,9,10].

Hinh 2a ciing cho thdy trén phd hong ngoai ctia
HTPB va sét hitu co déu xuat hién cac vang phd
dic trung cho cation hitu co nhu: Cac van phd
mg véi s6 song tir 3045 + 3080 cm™ dugc qui
cho dao dong hoa tri cta cac lién két C-H vong
thom. Cé&c van phd tmg véi sé song tir 2793 +
2968 cm duoc qui cho dao dong hda tri cia
nhdém CHjz va CH, trong gdc ankyl. Van phd tmg
v6i s6 song 1437 cm? duoc qui cho dao dong
hoa tri cua lién két P-phenyl trong phd hong
ngoai cia HTPB va dich chuyén vé 1440 cm
trong phd hong ngoai cua sét hitu co diéu ché
[1]. Piéu nay cho thiy di c6 mit cia HTPB
trong sét hitu co diéu ché.

3.2.3. Nghién ciru bing phwong phap phén
tich nhiét

Két qua phan tich nhiét cia mau bent-BT va sét
hitu co diéu ché dugc trinh bay trong Hinh 2(b,c)
va Bang 2.

Ben_BT|

HTPB
SHC

W

f

T T T T T v T
500 1000 1500 2000 2500 3000 3500 4000

(@)

Hinh 2: Phé hong ngoai ciia bent-BT, HTPB va sét hitu co (a) va gidn do phan tich nhiét ciia bent-BT
va sét hitu co (b, €)




Bdng 2: Két qua phan tich gidn do nhiét ciia bent-BT va sét hitu co

Miu ’ Higu ng mat khoi lwong Ti"i'ng (‘V?)
khao sat Nhiét dg (0@ mat Quy két cho qué trinh mat khoi
(°C) khoi lugng luwong
80 + 140 8,81 Mat nudc am va nude hap phy 14,36
Bent-BT | 250 + 350 1,11 AL A
Phéan hay OH lién két véi cation vo co
450 + 570 4,44
80 + 150 2,99 Mat nudc am va nude hap phy 31,05
Sét 290 + 350 4,77 Phén hay, chay cua cation hiru co hap phu
hitu co | 390 + 630 16,77 Phan hay chay cua cation hitu co trao ddi giira cac
650 + 800 6,52 I6p sét va phan hity OH lién két véi cation vo co
Ham luong (%) cation hitu co xdm nhdp 16,69

Két qua phan tich nhiét cho thdy véi sét hitu co
diéu ché c6 ham luong (%) cation hitu co xam
nhap la khoang 16,69%. Két qua nay kha phu
hop vaéi ham lugng (%) cation hitu co xAm nhap
xac dinh bang phwong phép nung mau tryc tiép.

Spectium 1

(@)

3.2.4. Nghién citu biang phwong phap phé tan
xa nang lwgng tia X (EDX)

Phé tan xa nang lugng tia X (EDX) cua mau bent-
BT va sét hitu co dugc trinh bay trong Hinh 3.

Hinh 3: Hinh dnh EDX cua bent-BT (a) va sét hizu co (b)

Dbi v6i ben-BT, ham luong % cac nguyén té O
(69,95%), Na(1,75%), Mg(L,07%), Al(7,62%),
Si(16,44%), P(0%), C(0%), K(0,35%),
Ti(0,45%), Fe(2,36%).

Dbi vai sét hiru co, ham luong % cac nguyén t
O (42,68%), Na(0,27%), Mg(0,42%), Al(4,04%),
Si(7,14%), P(0,74%), C(43,31%), K(0,31%),
Ti(0,13%), Fe(0,95%).

Tir két qua trén cho thiy trong cac mau bent-BT
va sét hiru co déu xuét hién céc pic dic trung cta
O, Si, Al, Fe, Na, K...

Trong mau sét hitu co con c6 cac pic dic
trung cia P, C. Diéu ndy chirng to trong sét
hitu co diéu ché c6 mat cua hop chit hitu co.
Thanh phan phan trim cia cac nguyén tb
trong mau sét hitu co thu dugc twong déi phu
hop véi ly thuyét.
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3.3. Panh gia kha ning hip phu cia sét hiru co

3.3.1. Xay dung dwong chuin cia metylen
xanh

Puong chuin cua metylen xanh duoc trinh bay
trén Hinh 4a. Két qua cho thiy trong khoang
nong do khao sat d6 hap thu quang phu thudc
tuyén tinh vao nong do metylen xanh. Phuong
trinh dwong chuin xac dinh nong do metylen
xanh c6 dang:

y = 0,0775x — 0,0551 véi R* = 0,9985

3.3.2. Khao sat thoi gian dat can bing hip
phu

Két qua khao sat thoi gian dat can bang hap phu
cua bent- BT va sét hitu co duogc trinh bay trén
Hinh 4b.

Két qua cho thay trong khoang thoi gian khao sat
tr 15 + 100 phut, dung lwong hap phu metylen




xanh cua bent-BT va sét hitu co déu ting theo
thoi gian. Dung lugng hap phu metylen xanh ddi
Vi sét hiru co (tang tir 12,5 + 43,1mg/g) cao hon
nhiéu so véi bent-BT (tir 4,8+ 10,95 mg/g).

Déi véi sét hiru co sau 75 phut dung lugng hap
phu da dan 6n dinh nhung ddi vai bent-BT sau
90 phiit dung luwong hap phu méi dan 6n dinh.
Do d6, trong cac nghién ctu tiép theo ching
tdi chon thoi gian dat can bang hap phu
metylen xanh cua sét hitu co 1a 75 pht va cia
bent-BT 1a 90 phut.

3.3.3. Khao sat anh hwéng caa khéi hrgng vt
ligu
Két qua khao sat anh huong cua khéi lugng cua
bent- BT va sét hitu co duoc trinh bay trén Hinh
4c.

Két qua cho thay trong khoang khéi lwong khao
sat, khi tang khdi lwong vat liéu thi hiéu suat hap
phu metylen xanh ting va dung luong hip phu
giam. Didu ndy c6 thé giai thich 1a khi ting khoi

lwong vat liéu hap phy, s& lam ting dién tich bé
mit hap phu do d6 dung lwong hap phu giam va
hiéu suat hap phu ting. Tuy nhién khi khdi luong
vat liéu hap phu tang tir 0,02 gam + 0,05 gam thi
hiéu suat hap phu ting manh nhung khi khdi
lugng vt liéu tang tir 0,06 gam + 0,10 gam thi
hiéu suat hap phu thay d6i khéng nhiéu va twong
d6i 6n dinh (qua trinh hap phy da dat can bang).
Do vay ching t6i lra chon khéi lugng cua bent-
BT, sét hitu co 13 0,05 gam d¢é tién hanh céc khao
sét tiép theo.

3.3.4. Khao sat anh hwéng cia néng do
metylen xanh

Két qua khao sat anh huéng cua néng do cua
bent- BT va sét hitu co duogc trinh bay trén
Hinh 4d.

Két qua khao sat cho thay trong khoang nong do
khao sat, khi ting ndng d6 du cua metylen xanh
thi dung lugng hap phu ting, con hiéu suat hap
phu giam. Diéu nay ph hop vai ly thuyét.
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Hinh 4: Két qua khdo sdt hip phu ciia sét hitu co




3.3.5. Khio sat dung hrgng hip phu metylen xanh theo mé hinh ding nhié¢t hiap phu Langmuir
Tir két qua & Hinh 4d duong hap phu dang nhiét Langmuir cia bent-BT va sét hiru co dugc chi ra trén

hinh 5:
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Hinh 5: Khdo sdt dung lirong hdp phu metylen xanh theo mé hinh ding nhiét hap phu Langmuir

Tir phuong trinh tuyén tinh Langmuir hinh 5b va
hinh 5d chung t6i tinh dwoc céc thong sé can
bing hip phu nhu sau: D6i véi mau ben-BT
dung luong hap phu cuc dai 1a 55,56 (mg/g) va
hang s6 Langmuir(b) 1a 0,0056. Con véi mau sét
hitu co dung lugng hap phu cuc dai la 344,83
mg/g va hing sb Langmuir(b) la 0,015. Cac két
qua thuc nghiém cho thay mé hinh dang nhiét
hap phu Langmuir m ta khé t6t sy hap phu cua
bent-BT va sét hitu co déi véi metylen xanh,
didu nay duoc thé hién qua hé s6 hdi qui cua cac
phuong trinh kha cao déu I6n hon 0,99.

KET LUAN

Sau mét thoi gian nghién ctru, chiang toi dd xac
dinh dugc diéu kién thich hop cho qué trinh diéu
ché sét hiru co tir bentonite Binh Thuan (bent-
BT) va HTPB trong mdi trudng nudc la nhiét do
phan @ng 50°C; ty 1¢ khbi lugng HTPB/bent-BT
1a 0,5; pH huyén phu bang 9; thoi gian phan tng
4 gio. Sét hiru co diéu ché co gia tri door bang
19,455A, goc 20 cuc dai & khoang 4,6°, ham
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luong (%) cation hitu co xAm nhap trong sét hiru
co khoang 16,69%.

Bent-BT sau khi duoc bién tinh bang mudi
photphoni bac bdn tao sét hitu co c6 kha ning
hap phu metylen xanh tét hon nhiéu so véi
bent-BT khi chua bién tinh. Piéu d6 duoc thé
hién qua dung lugng hap phu cuc dai cua sét
hitu co rit cao (qmax= 344,83 mg/g), con cia
bent-BT thip (Qmex= 55,56 mg/g). Tur gia tri b
tinh dugc cho thiy qua trinh hap phu cua sét hitu
co ddi véi metylen xanh la thuan loi.
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