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SUMMARY

SYNTHESIS ORGANOCLAYS FROM BENTONITE (THANH HOA)
WITH ETHYLTRIPHENYL PHOSPHONIUM BROMIDE

Organoclay is synthesized from bentonite (Thanh Hoa) and ethyltriphenyl
phosphonium bromide (ETPB) by wet method. The influence of organoclay
making process on the distance of the organoclay layers (do:) and the level of
intrusion ETPB 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 MTPB: reaction temperature is 50 °C, the
volume ratio ETPB/bentonite is 0.5, pH of the solition 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 dgo: and organic content in the respective
product is 17.957 A, 11,67%. IR method showed that the ETPB is in the
organoclay. SEM images showed that the organoclay synthesis has layer
structure and high porosity.

Keywords: Bentonite, ethyltriphenyl phosphonium bromide, organoclay,
structure, basal spacing.

1. MO PAU triac. Trudc nhitng han ché d6 viéc
Hién nay, 6 nhiém moi trudng dang 1a nghién ciru tong hop, ciu tric cia sét
van dé quan tdm cua toan nhan loai, hitu co tir bentonit [7], [8] da va dang
dic biét 1a 6 nhiém nguodn nude. Viéc duoc nghién ctru. Péc biét sét hitu co
st dung than hoat tinh va zeolit lam tong hop tir bentonit véi cac mudi

chat hdp phu bi han ché boi kich photphoni bac bdn dang dugc nhiéu
thudc mao quan nhé dan dén khong nha khoa hoc trén thé gi6i nghién ctru
pht hop cho qué trinh hap phu céac [3], [4], [5], [6], [9].

chat co kich thudc 16n hon vé céu

121



O Viét Nam viéc tong hop sét hitu co
tr mubi photphoni bic bdn:
etyltriphenyl photphoni bromua cling
da dugc nghién ctru [1], [2], nhung
chua duoc tong hop tir ngudn bentonit
Thanh Hoa.

Vi vay dua trén cac két qua nghién
cuu cua cac tac gia [1], [2], chung to1
lua chon diéu kién dé téng hop sét
hiru co tir bentonit Thanh Hoéa (bent-
TH) v61  etyltriphenyl photphoni
bromua (ETPB). Cac két qua nghién
ctru hi vong s€ mo ra hudng trng dung
xur 1y nudce thai trong cong nghi¢p tur
ngudn tai nguyén sin co6 trong nudc.
2. THUC NGHIEM

2.1. Héa chét, thiét bj

Héa chat: St dung bentonit (Thanh
Hoa) (bent-TH) da qua so ché. Téc
nhan hitu co hdéa dugc st dung la
mudi  photphoni  bac  bon:
etyltriphenyl  photphoni  bromua
(ETPB) CooH20PBYI (M:371 g/mol)
(Sigma-Aldrich). Cac hoa chat khac:
NaOH 0,1 M, AgNO3 0,1 M (P.A).
Thiét bj: Phd nhidu xa tia X cua céc
mau sét hiru co dugce do trén may D8
Advanced Bruker (CHLB buc) voi
anot Cu c6 A (Ka) = 0,154056 nm,
khoang ghi 20 = 0,5° + 10°, toc do
0,01°/s. Pho hdng ngoai ciia cac mau
dugc ghi trong viing 400 + 4000 cm™
trén may GX-PerkinElmer-USA, tai
khoa Hoa hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Qubc gia Ha
Noi. Gian dd phan tich nhiét duoc ghi
& khoang nhiét do tir nhiét do phong
dén 800 °C, toc do nang nhiét 10
°C/phut, trong méi truong khong khi
tai khoa Héa hoc, Truong Pai hoc Su
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pham, Pai hoc Thai Nguyén va Khoa
Hoéa hoc, Truong DPai hoc Khoa hoc
Tu nhién, Pai hoc Quéc gia Ha Noi.
Anh SEM cua cac mau vat liéu dugc
chup trén thiét bi JEOL.5300, Vién
Khoa hoc Vat liéu, Vién Han lam
Khoa hoc va Cong nghé Viét Nam.
2.2. Téng hop sét hiru co

Sét hitu co duoc téng hop theo quy
trinh: cho 1,0 gam bent-TH vao 100
ml nuéc, khudy trong 4 + 5 gio, dé
yén trong 24 gid cho truong nd toi da
tao huyén phu bentonit 1%. Cho 0,5
gam ETPB duoc khudy tan hoan toan
trong 50 ml nuéc & nhiét do 40 + 50 °
C. Cho tu tu ting giot dung dich
mudi ETPB vao huyén phu bentonit
1%, diéu chinh pH cia dung dich
phan ung biang dung dich NaOH
0,1M dén gia tri pH = 9, tiép tuc
khudy & nhiét do 50 °C, trong 4 gio
trén may khuay tir. Sau thoi gian phan
tng, hdn hop duoc dé 6n dinh trong
12 gio tai nhiét do phong. San pham
duoc loc, rira véi nudc cat dé loai bo
ETPB, ion bromua du, kiém tra bang
dung dich AgNO;z 0,1M. San pham
dugc siy khd & 80 °C trong 2 ngay,
sau d6 nghién min thu duoc sét hitu
co [1], [2], [4]. Panh gia san pham sét
hitu co thu duoc bang phuong phap
nhiéu xa tia X (XRD), phuong phap
pho hong ngoai (IR), phuong phap
phan tich nhiét (TGA) va phuong
phap hién vi dién ta quét (SEM).

3. KET QUA

3.1. Nghién ciru bang phwong phap
nhiéu xa tia X (XRD)

Gian d6 XRD cuia bentonit va sét hitu co
tuong Ung dugc trinh bay trén hinh 1
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Hinh 1: Gidn d6 XRD ciia mau bent-TH (a) va sét hitu co diéu ché (b)

Két qua cho thiy goc nhidu xa 20 da
chuyén tir 6,5° = 7,8° (trong bent-TH)
vé khoang 4,6° + 5,4° (trong sét hitu
co). San pham sét hiru co diéu ché
duoc co ciu trac 16p voi khoang cach
dooz= 17,957 A. Cung téng hop sét
hiru co véi ETPB, tic gia [1] tong
hop duoc mau vat liéu voi gia tri
door= 19,089 A (bentonit An D9), tac
gia [2] tong hop dugc miu vat liu
v6i gia tri dop= 18,367A (bentonit
Binh Thuan — Viét Nam).

Nhu vay, qua gian d6 XRD chiing to
cation hiru co da dugc chén vao gitra

cac 16p cua bent-TH lam cho khoang
cach co ban duogc tang 1én, cac két
qua nay hoi kém hon so véi két qua
nghién cuu cua cac tac gia [1], [2].
Diéu nay c6 thé do ngudn bentonit
Thanh Héa méi qua so ché nén ham
lugng montmoriolit chura cao.

3.2 Nghién ctru bang phwong phap
phé hong ngoai

Ph6 hong ngoai cia bent-TH, ETPB
va sét hitu co diéu ché dugc trinh bay
trén hinh 2.

Bent-TH

ETPB

Sét hitu co

Hinh 2. Phé héng ngoai ciia bent-TH, ETPB va sét hitu co diéu ché



Két qua cho thay trén ca 2 phd cua
déu
Xuat hién cac ving dao dong dic trung
cho bent-TH nhu: ving pho tir 3419 +
3672cm™ dic trung cho dao dong héa
tri cia nhom —OH, ving pho 815 +
817cm™ dic trung cho dao dong hda
tri cua lién két Al-O trong bét dién.

Mit khéc trén phd hong ngoai cua
ETPB va sét hitu co déu xuét hién cac
vung dao dong dac trung cho cation
ETPB nhu: dao dong hoa tri cia nhém

bent-TH va sét hitu co diéu ché

-CHs, CH, (ving 2966+2993 cm™),
vong benzen (ving 1619+ 1637 cm™),
lién két P-phenyl (ving 1589 cm™).
Piéu nay cho thdy di co mit cia
ETPB trong sét hitu co diéu ché.

3.3. Nghién ciru bang phwong phap
phéan tich nhiét

Gian do phan tich nhiét ctia bent-TH,
sét hiru co diéu ché va ham luong (%)
cation hitu co xam nhdp trong sét hiru
co dugc trinh bay ¢ hinh 3 va bang 1.
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Hinh 3. Gian do phan tich nhiét ciia bent-TH (a) va sét hitu co diéu ché (b)

Hinh 3 (a) va bang 1 cho thiy trén
gian d6 phan tich nhiét cia méu
bentonit c¢6 hai hiéu tng mat khdi
luong. Hiéu ting mét khéi luong thi
nhit ¢ khoang nhiét d6 50 + 160 °C
giam 10,88% dugc quy cho qua trinh
mit nudc 4m va nudc hap phu trong
bentonit. Hiéu ung mat khdi luong
thr hai & khoang nhiét d¢ 400 + 560
°C giam 5,25% duoc quy cho qua
trinh phan hay OH lién két véi cation
v0 co trong bentonit.

Hinh 3 (b) va bang 1 cho thiy trén
gian d6 phan tich nhiét cua sét hitu co
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diéu ché co6 hai hiéu tmg mat khoi
luong. Hiéu ing mét khéi luong thi
nhat & khoang nhiét d6 70 +150 °C
giam 2,48% dugc quy cho qud trinh
mit nudc 4m va nudc hip phu trong
sét hiru co diéu ché. Hiéu tmg mét
khéi lwong thtr hai & khoang nhiét do
200 + 800 °C giam 25,32% dugc quy
cho qué trinh phan huy, chay cua
cation hitu co hap phu, cation hitu co
trao ddi gifta cac 16p sét va qua trinh
phan hiy OH lién két véi cation v6 co

trong sét hitu co.




Bang 1. Két qud phan tich nhiét ciia bent-TH va sét hitu co diéu ché

Miu Hi¢u img mét khdi lwong T(;)ng’
khio |Nhictdo| (/°)mat . o (%) mat
sat C) khoi Quy két cho qua trinh khoi
luong lwgng
Bent- 50+160| 10,88 |Matnudc am va nudc ,hép phu
400 + Phan huy OH lién ket véi cation| 16,13
TH 5,25 .
560 v0 co
70+150| 2,48 |Mat nuéc hap phy va nudc am
Sét P}’lﬁn huy, chady cua cation hﬁ'u co
hitu co 200 + 25 32 hap phu, cation hitu co trao doi giﬁ’a 27,80
800 ’ céc 16p sét va phan hiry OH lién két
véi cation vo co
Ham luong (%) cation hitu co xam nhép 11,67

Két qua cho thdy ham luong (%)
cation hitu co xam nhdp trong sét hiru
co tong hop 1a 11,67% hoi kém hon
so voi két qua cua tac gia [1]:
14,22%; tac gid [2]: 12,58% .
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3.4. Nghién ctru biang phwong phap
hién vi dién tir quét (SEM)

Anh SEM cua bent-TH va sét hitu co
tong hop dugc trinh bay trén hinh 4.

IMS-NKL x20.0k SE(M)

Hinh 4. Anh SEM ciia bent-TH (); sét hitu co diéu ché (b)

Qua anh SEM cua bent-TH va sét hiru
co nhan théy cO su khac nhau ro rét,
sét hitu co diéu ché co cau trac 16p va
d6 xdp kha cao. Piéu nay ching to da
c6 mudi cation hitu co chén vao giira
cac 16p sét. Két qua nay kha twong
g so voi két qua cua tac gia [1], [2].
4. KET LUAN

Di tong hop dugc sét hitu co & cac
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diéu kién: nhiét do 50 °C, theo ti 1&
khdi lwong ETPB/bentonit la 0,5, pH
dung dich bang 9, thoi gian phan tmg
4 gio. Bang cac phuong phap nghién
ctru: phuong phap nhiéu xa tia X,
phuong phép phd hong ngoai, phuong
phép phan tich nhiét, phuong phéap
hién vi dién tir quét (SEM) cho thiy
da diéu ché duge sét hitu co co chu



tric 16p, gia tri dooz 12 17,957A, ham
luong cation xam nhap 1a 11,67%.
Vi céu tric thu duge cua sét hitu co
diéu ché c6 thé img dung hap phu hop
chét hitu co c6 kich thuéc 16n. Nhu
vay néu ngudn bentonit Thanh Hoéa
dugc tinh ché dé tang ham luong
montmoriolit thi ¢6 thé s dung dé
thay thé ngudn bentonit ctia nudc
ngoai. Huéng nghién ctru tiép theo
chung t61 s€ khdo sat kha nang ung
dung cua sét hitu co tong hop vao kha
nang hip phu mot s6 chat hiru co co
kich thudc phan tu 16n.
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