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Toém tit:

Nghién ciru ché tao sét hitu co tiv bentonite Binh Thudn va cetyltrimethylamonium bromide

(CTAB) bang phwong phép wot, Sét hitu co diéu ché dwgc c6 cau tric 16p véi gid tri dpor) ~4nm va lirong
CTAB tham nhdp vao giita cc I6p sét dat ~40% vé khoi lirong.

Tham do kha ndang vmg dung sét hitu co dé xir Iy cdc kim loai ndng trong nuwée, két qud cho

thdy:nhiét @ phan vmg la 60°C; thoi gian phan iing la 4 h; nong do ion kim logi la 1g/l; pH = 4. Két qua

nghién ciru ciing cho thay sét hitu co la vat liéu ré tién, phit hop vé mdt kj thudt dé xir Iy kim logi ndn
g g 'y p op 'y g

trong nuoc.

Tir khéa: Sét hitu co; cau triic [6p; nwée thai

1. Dit van dé

Hién nay, van dé 6 nhiém ngudn nudc do
cac kim loai nang da va dang la van @& duoc rét
nhiéu qubc gia va cac nha khoa hoc hét sirc quan
tam[6,7,8]. Trén thé gioi dd co nhiéu cong trinh
nghién ciru sir dung cac vat liéu khac nhau dé hap
phu cac kim loai nang trong nudc, trong d6 cod
bentonite va sét hitu co[8-12].

Sét hitu co (organoclay) 1a san pham dugc
tao thanh boi su thay thé céc cation vo co & bé mit
khoang sét co cAu trac 16p thudc nhom smectit, dac
biét 1a bentonit, béng cac cation hiru co. Cation
hitu co duoc sir dung phd bién nhét dé diéu ché sét
hitu co la cac cation amoni bic 4 dang
[(CH3);NR]" hodc [(CH3):NR,]", trong d6 R 1a gbc
ankyl mach théng [1-6], mach nhanh hoZc mach
hydrocacbon thom [4]. Céc cation hitu co lién két
v6i 16p aluminosilicat ciia bentonit tao thanh mat
tap hop hitu co - v co, lam cho khoang céach gitra
cac 16p sét tang 1én 1o rét[11, 13, 14].

Nuéc ta c6 ngudn tai nguyén bentonite
phong phi, tiéu biéu nhu mo bentonite & Tuy
Phong - Binh Thuén vdi trit lugng hang tri¢u tan.
Nhung lwong bentonite duoc khai thac chu yéu dé
st dung vao cac muc dich don thuan nhu lam
khuon duc, vat liéu xay dung, thitc an gia suc...ma
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it co cac nghién ctru va ng dung bentonite dé lam
vat liéu nanocomposite hay vét li¢u hép phu nham
lam tang hiéu qua kinh té ciing nhu kha nang tng
dung cua ngudn tai nguyén doi dao nay [1-5]. Vi
vdy, trong cong trinh nay chung toi s& tién hanh
diéu ché sét hitu co tr bentonite Binh Thuan va
cetyltrimethylamonium bromide (CTAB) va st
dung no dé khao sat kha nang hép phu mét s6 ion
kim loai nang trong nudc.

2. Thue nghiém

Chung t6i sit dung bentonite Binh Thuan
duoc tinh ché, lam giau va hoat hoa béng axit tai
vién Cong nghé xa hiém, vién Nang lugng nguyén
ttr Viét Nam. Bentonite da tinh ché ¢ ham lugng
bentonit >90% c6 dung luong hip phu >90
mdlg/100g sét kho. Hop chit amoni hitu co ¢o tén
goi cetyltrimethylamonium bromide (CTAB) la
hoa chat tinh khiét ctia hang Merck (CHLB Dirc),
cong thirc phan tir C1oH4BrN, khéi lugng phén tir
364,46 g/mol. Cac hoa chit khac nhu FeCls,
Pb(NO3),, HCI, NaOH, ...1a héa chét tinh khiét
cua hang Merck (CHLB DPrrc).

- Qua trinh diéu ché sét hiru co duoc tién
hanh nhu sau:

Can 110mmol CTAB hoa tan trong 03 lit
nude cat. Can 100gam bentonite hoa tan vao 7 lit
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nudc cat rdi cho 1én may khudy, khudy trong 4h dé
thu dwoc huyén phu bentonite trong nudc véi do
trrong nd cao. Vira khudy vira rot tir tir dung dich
mudi amoni hitu co dd duge chudn bi & trén vao
thiét bi chira huyén phu bentonite, didu chinh pH
cta dung dich dén pH = 9 nhd cac dung dich HCI
va NaOH lodng. Tiép tuc khudy hdn hop trén trong
5h & nhiét dd 60°C, sau d6 loc, rira san phém béng
nuée dé loai bo mudi amoni hitu co du trén bd loc
chan khong, sy kho & 80°C trong 12h, nghién
min, danh gia chat lugng san phim

- Qua trinh hdp phu kim loai ning trén sét
hitu co dugce tién hanh nhu sau:

Ly 5 cbc thiy tinh 250ml cho vao cbe 1
gam sét hitu co, thém vao céc 100ml dung dich
mudi kim loai c6 n6ng dd xac dinh, diéu chinh pH
clia dung dich vé gia tri pH thich hgp. Cho hdn
hop 1én may khudy tir, khudy ¢ nhiét do va thoi
gian xac dinh. Ngimg khudy, loc lay dung dich sau
khi hép phu, xac dinh lai néng do Ni béng phuong
phap quang pho hap thy nguyén tir (AAS).

a
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Dé khao sat kha nang hap phu cua sét hiru
co, chung t6i sir dung dung dich Ni%*c6 ndng do
lgam/l. Hap dung cua bentonite dugc xac dinh
theo cong thirc: a=( Cy - C).V/m.

Trong d6:
- a 14 hép dung (mg/g)
- Co 12 ndng d6 cua dung dich ban dau trudc khi
khudy (g/1)
- C la ndng d6 dung dich sau khi khudy (g/1)
- m 1a khdi luong bentonite (g)
- V la thé tich dung dich kim loai dugc hip phu
(ml)

3. Két qua nghién ciru va thao luin
3.1. Cac két qua diéu ché sét hiru co

Ap dung qui trinh néu & trén dé didu ché sét
hiru co, véi 100 gam bentonite ban ddu chung toi
da diéu ché dugc 120 gam san pham. Két qua ghi
gian d6 nhidu xa XRD, ghi DTA va ghi phd hong
ngoai clia mau bentonite va mau san pham sét hiru
co  duoc bay ¢ day.

trinh dudi

ol s

Hinh 1. Gian dé phan tich nhiét ciia méau bentonite Binh Thudn da tinh ché (a) va ciia mau sét hitu co
duoe diéu ché tir bentonite véi CTAB (b).

Trén gian d6 DTA cta mau bentonite co
xuat hién hai hiéu ung thu nhiét dat cuc dai ¢
140,22°C va 670,27°C, hai hi€u tng trén tuong
tmg v6i qua trinh tach nuéc hip phu vat Iy cua
mau (-7,44% khdi lugng) va qué trinh mat nudc
céu tric (-4,06% khdi lugng) trén gian d6 TG.

Gian dd phan tich nhiét ciia mau sét hitu co
cho thdy c6 cac hiéu ung mit khéi luong la -
2,74%;-16,45% va -24,58% trén duong TG va
duoc quy gan cho qué trinh tich nudc hip phu vt
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li tai 114,36°C; qua trinh chay cua cation amoni
hiru co hip phu trén bé mat cac 16p sét tai
295,97°C; qua trinh phan huy cta cac cation amoni
hiru co trao d6i giita cac 10p sét tai 436,26°C va
lwong nudc hap phu vat 1y da bi cac cation amoni
hiru co canh tranh nén hdu nhu khong con trén bé
mit sét vi vy khong con hiéu tng mét khéi luong
tai khoang nhiét d6 670°C nhu cta bentonite Binh
Thuan. Lugng CTAB tham nhép vao bén trong céc
16p sét dat khoang 40%
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A

Hinh 2. Gian dé XRD ciia mdu bentonite Binh Thudn dd tinh ché (a) va ciia mdu sét hitu co dege
diéu ché tir bentonite véi CTAB (b).

Trén gian d6 XRD ciia mau bentonite Binh
Thuan d4 tinh ché c6 pic ddc trung cho MMT & gia
tri goc 20 ~ 7°v6i gia tri door = 12,770A, con mau
sét hitu co thu duoc co gia tri dooi= 3,86nm, chiing

to cac cation amoni hitu co da xam nhap vao giira
cac lop sét lam khoang cach gilta chung ting 1én
dang ké.

@] BENT-CTAB2

Hinh 3. Phé hong ngoai ciia mdu bentonite Binh Thudn da tinh ché (a) va mau sét hitu co dwoc
diéu ché tir bentonite véi CTAB (b).

Trén hinh (a) ta thy xudt hién dam phé &
vung 3500 - 3700 cm™! ddc trung cho dao dong hoa
tri cia nhom OH lién két voi cac cation AP, Fe¥,
Mg?" trong bat dién, dao dong nay cé cuc dai nam
& tan s6 3621 cm'. Pam phd ¢ ving 320043500
cm’! va 1637 cm™! ddc trung cho dao dong hoéa tri
va dao dong bién dang ctia nhém OH trong phén tir
nuée ty do (cuc dai ndm & tan s 3453 cm™). Pam
phd 16n nhat trén phd hdéng ngoai cua mau
bentonite 1a 1033 cm™! dic trung cho dao dong hoa
tri cua lién két Si - O trong tir dién, con dao dong
bién dang cua lién két nay xuét hién ¢ dam phd c6
tan s6 465 cmr!, dam phd co tan sb 784 cm'dic
trung cho dao dong lién két Si - O trong thach anh,
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dam phd & tan s6 527 ecm! dic trung cho sy thay
thé cua AI** bang Mg?" trong bat dién.

Céac dam phd nim trong ving 1450 - 1550
cm, 850 - 890 cm’! thuong dugc qui gan cho dao
dong cua lién két ion COs?> trong bentonite, nhung
trén gian dd hau nhu khong thiy xuit hién, ching
to do sach cua bentonite sau khi lam giau rat cao.

Dbi voi phd hong ngoai cua sét hitu co chira
CTAB ta thiy xuit hién day du cac dam phd dic
trung cho bentonite, ngoai ra, trén gian db con thy
xudt hién dam phd ¢ ving 1470 cm™ dic trung cho
dao dong cua lién két C - N va dam phd & ving tan
s6 2919cm™ dic trung dao dong cua nhom CHj
ctia goc ankyl.
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Nhu viy, bang viéc xac dinh phé XRD, phd
hdéng ngoai va ghi gian d6 phan tich nhiét cua
bentonite va ctia san pham sét hitu co chiing t6i da
ching minh duoc sy hinh thanh cua sét hitu co tr
phan tng giita bentonite va CTAB.
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3.2. Cac két qua hap phu kim loai Ni**
trén sét hiru co

Chung toi da tién hanh khao sat kha ning
hap phu cac ion kim loai Ni** trong nudc trén sét
hiru co. Két qua nhu sau:

+ Anh huong ciia pH

Két qua thuc nghiém dugc dua ra trong
bang va hinh 4 dudi day

TT 1 2 3 4 5 o |
100
Qofﬁ
pH 1 2 3 4 5 g ©
£ /
© 60 I
C(gl) |0.7185 | 0.1627 | 0.1043 | 0.083 | 0.1424 " /
30 l
20 T T T T T )
a(mg/g) | 28.15 | 83.73 | 89.57 | 917 | 85.76 o 1 2 s 4 5 s
pH

Hinh 4. D6 thi biéu dién sw phu thudc cia hap dung vao pH ciia dung dich

Tir két qua trinh bay trén hinh 4 ta thay nhur
sau: khi pH dung dich thay di tir 1,0 dén 5,0 thi
ndng d6 dung dich con lai sau hip phu giam dan &
pH bang 4,0 thi ndng d6 dung dich con lai sau hap
phu chi con 1a 0,083 (mg/l) tir d6 tinh dwoc hap
dung dat cuc dai tai pH nay 1a 91,7 mg/l, sau do
khi pH tang 1én 5 thi nong d6 dung dich lai tang.
Nguyén nhén c6 thé giai thich 1a do & pH thap cac
ion kim loai bi canh tranh bdi cac ion H" nén qua
trinh trao d6i va hdp phu cua ching giita cac 16p

sét khong dugc thuan 1gi, con khi pH tang cao thi
ion kim loai lai bi chuyén sang dang hydroxit va
c¢6 thé tap hop thanh mixen lam giam kha ning
trao d6i va hip phu ciia chung. Nhu vay pH thich
hop cho qua trinh hdp phu Ni** trén sét hitu co la
pH=4.

+ Anh hwéng ciia thoi gian khudy:

Két qua thuc nghiém dugc dua ra trong
bang va hinh 5 dudi day.

STT 1 2 3 4 5 100 -
Th\ .. § 90 //\\
oi gian o
(h) 1 2 3 4 5 s 80 7
70 T T T T T 1
C(g/) [0.2345] 0.1283 | 0.0584 | 0.1217 | 0.1764 0 1 2 3 4 5 6
t(h)
a (mg/g) | 76.55 87.17 9431 87.83 82.36

Hinh 5. D6 thi biéu dién su phu thudc ciia hdp dung vao thoi gian khudy

Tir két qua trinh bay trén hinh 5 ta c6 thé
thdy ring tai cac thoi gian khudy khac nhau thi
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ndng do dung dich con lai ciing khac nhau. Dung
lugng hép phu dat cuc dai tai thoi gian khuéy la3
gio. Co thé giai thich nhu sau:

Su chénh 1léch hoa thé cua cac ion ngoai
dung dich va trong cac khe x6p cua bentonite 1a
dong lyc thuc ddy qua trinh trao ddi ion xdy ra.
Luc dau khi ndng d6 ion kim loai trong dung dich
cao, cAn bang chuyén dich sang phai. Dén mot thoi
gian nao d6 (3 gio) khi thé hoa cua cac ion ( HY,
Ni*") trong va ngoai bentonite bang nhau, phan
mg dat dén gia tri can bang, khi d6 lwgng ion kim
loai trao ddi 1a cuc dai & nhiét d6 va ndng do khao
sat.

Ngoai ra cac ion kim loai con bi hdp phu
vat ly trong nhitng khe x6p trung hoa dién trén bé
mit bentonite. Qua trinh nay 1a sy khuéch tan ion
tir dung dich vao trong 18 xdp chira nudc, luong
ion kim loai c6 thé khuéch tan vao nhing 15 x6p
nay la nhitng hing s6 & diéu kién ndng do va nhiét
d6 khao sat. Nhu vay, voi thoi gian khudy 3 gio 1a
diéu kién thich hop cho qua trinh hip phu Ni?* trén
bentonite.

+ Anh hwong ciia néng dé chat bi hap phu

Két qua khao sat dwoc trinh bay nhu trong
bang va hinh 6 dudi day.

STT 1 2 3 4 5 o
Come| 05 i 2 | 3 4 90*%
B ~
C (mg/l) | 0.0027 | 0.0465 |1.067|2.1247 |3.2358 %
50 ‘
a(mg/g) | 49.73 | 9535 |93.3 | 87.53 | 76.42 o j : . T .
C (mg/l)

Hinh 6. D6 thi biéu dién sw phu thudc cua hép dung vao n&ng do dung dich Ni**

Tir két qua trinh bay trong hinh 6 ta thiy
khi ndng d6 dung dich thay doi tir 0.5 dén 5 mg/l
thi hap dung a cua sét hitu co ddi voi Ni2* ciing
thay d6i, tai nong d6 dung dich 1a 1g/1 thi hép dung
1a 95,53mg/g, sau d6 khi nong d6 dung dich ting
thi hap dung a lai ¢6 xu huéng giam. Nguyén nhan
¢6 thé do & ndng do thip cac ion kim loai d& rang
tham nhap vao gitra cac 16p sét dé tham gia qua

STT 1 2 3 4 5

Nhiétdo

30 | 40 | 50 | 60 | 70
("C)

C (mg/l) |0.1763 10.1152{0.0576 |10.0397 [ 0.125

82.37 | 88.48 | 94.24 [ 96.03 | 87.5

a(mg/g)

trinh trao ddi va va qua trinh hip phuy trén bé mat
sét, con O néng d6 cao mot phﬁn cac ion bi hydrat
hoa co thé tao cac mixen nén kha nang tham nhap
va trao d6i, hap phu déu giam.

+ Anh hwéng ciia nhiét do khudy khéc nhau

Két qua khao sat dugc trinh bay nhu trong
bang va hinh 7 dudi day.

100 4

95 -

90 -
85

80

75

20 30 40 50 60 70 80

nhigt do

Hinh 7. 6 thi biéu dién su phu thugc cua hcfp dung vao nhiét do
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Tir két qua trinh bay trong hinh 7 ta thy
khi nhiét d6 dung dich thay déi thi hip dung a
ciing thay dbi va dat gia tri 16n nhit & 60°C, sau do
khi nhiét d6 tiép tuc ting thi hap dung lai c6 xu
huéng giam. Nguyén nhén 1a do ¢ nhiét do thip
cac ion kim loai kém linh dong, khé tham nhap
vao giilra cac 16p sét, nhung & nhiét d6 qua cao lai
anh hudng dén do bén lién két cua cac ion kim loai
v6i cac trung tam tich dién am cling nhu kha nang
hap phu cia ching trén bé mat cac 16p sét. Nhur
vély, nhiét d6 thich hop cho qua trinh hip phu Ni?*
trén sét hitu co 1a 60°C

4. Két luan
Di ché tao dugc san pham sét hitu co tir
ben tonite Binh Thuén va CTAB, san phdm c6 gi4

5. Tai liéu tham khéo
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tri door = 3,86mm va lugng cation amoni hitu co
tham nhap vao gitta cac 1op sét dat 40%.

D3 khao sat kha nang hap phy ion Ni** trén
sét hitu co ché tao dugc, két qua cho théy nhiét d0
thich hop 1a 60°C, thoi gian thich hop 1a 4h, nong
d6 dung dich 1a 1mg/1, va pH thich hop 1a pH=4. O
cac diéu kién trén 1 gam sét hitu co cho dung
lwong hap phu dat 96.03 mg/g, day la mot két qua
dang khich 1¢ va can c6 sy nghién ciru sau hon dé
¢6 thé phat huy duoc nhing tng dung ciia ngudn
tai nguyén phong phu nay & nudc ta.
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PREPARATION OF ORGANOCLAY FROM BENTONITE BINH THUAN AND SURVEY OF
ITS APPLICABILITIES TO REMOVAL OF NI?* FROM AQUEOUS SOLUTION

Abstract

Preparation of organoclay from bentonite Binh Thuan and cetyltrimethylamonium bromide
(CTAB) in aqueous solutions have been studies. prepared organoclay are in layered structure with d(001)
~4nm and CTAB intercalated into bentonite in ~40% (in mass).

Survey of Organoclay Applicabilities to Removal of Heavy Metals from Aqueous Solution. The
study showed that: appropriate reaction temperature: 600C; appropriate reaction time: 4 hours;
appropriate concentration: Img/l; pH = 4. The results indicate that the use of organoclay could provide
a cheap and technically viable option for heavy metals removal from polluted water.

Keywords: organoclay, layered structure; polluted water
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