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TOM TAT

Vat liéu tir nanocomposite CoFe,Ou/bentonit dugc tbng hgp béng phwong phap dong két tda cé jén tich bé mat
riéng I&n 380 m%g. Kha ning hap phu chat mau ciia vat liéu CoFe,O4/bentonite dwgc khdo sat véi dung dich chét
mau xanh metylen. Cac yéu t& anh huwéng t&i qua trinh hdp phu nhw thdi gian hdp phu, nhiét d, pH da dwoc khao
sat. K&t qua nghién ctru cho thdy khi ndng d6 chat mau la 50mg/l, tai pH=7-8 hiéu suat hdp phu chat mau cla vat
liéu t&t nhét, dat 95,0-95,1%

Tt khéa: Bentonit, hdp phu, vat liéu.
Study of Absorption Ability of CoFe,O,/ Bentonite Material for Methylene Blue Dye

ABSTRACT

Magnetic CoFe2Oa4/bentonite nanocomposite was synthesized by chemical co-precipitation method. It has a
large surface area of 380 m?/ g. Absorption ability of CoFe2O4/bentonite was studied on methylene blue solution. The
factors that affected the absorption process, such as absorption time, temperature and pH were researched. The
results showed that at 50mg/l of methylene blue solution and pH= 7-8, the absorption efficiency of CoFe,O./bentonite
for methylene blue was highest with the value of 95.0-95.1%

Keywords: Adsorption, bentonite, methylene blue dye.

1. DAT VAN DE

Phim mau nhudém hiu co 1a mot trong
nhiing héa chat gdy doc méi trudng séng clua
sinh vat duéi nuéc lam 6 nhiém ning ngudn
nude. Cac nganh cong nghiép dét nhudém, gidy,
chat déo, da, thuc phdm, m§ phdm thudng st
dung cac phdm mau. Do vay, nuéc thai cong
nghiép ti cic xi nghiép nha may nay thuong
chtia it nhiéu cac héa chat phaAm mau nhudm.

H4p phu 14 mét trong nhing phuong phap
héa 1y phé bién va hiéu qua dé khi mau nhudm.
Nhiéu loai chat hap phu khac nhau duge biét
dén trong ting dung nay nhu than hoat tinh,
zeolit, tro than, chitin va chitosan, v.v.

Mot trong sd chat hap phu duge dung nhiéu
nhat 1a than hoat tinh béi n6 c6 dung lugng hap
phu chit hitu ¢d cao. Tuy nhién, than hoat tinh

thi gia thanh cao va khéng tai sinh duge. Tu
quan diém nay, cac chit h&p phu gia ré hon ti
chat lidu thién nhién, vat liéu sinh hoc, phé liéu
cong-néng nghiép duge dé xudt va trién khai
ting dung trong viéc loai bé phadm nhudm va céc
kim loai nang trong nudc. Ching han, nghién
bién tinh bentonite Thuan Hai nhim st dung
h&p phu Mn** trong nudc (Lé Ty Hai va Phan
Chuyén, 2008), ti bui béng mot s6 tac gia da
nghién citu ché tao cacbon hoat héa nhim xi ly
chat mau trong nuéc 6 nhiém (Nguyén Thi Ha
va H6 Thi Hoa, 2008), hay Jinkyu va coéng su
(2011) da nghién ctiu st dung ba ca phé dé xi 1y
axit nhuém 44 c6 trong nudc thai.

Bentonit 1a mot loai khoang sét tu nhién c6
trit lugng 16n & nudc ta, véi cau tric 16 x6p va c6
bé mait riéng 16n, nén c6 kha niang hap phu tét
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céc chét. Oxit sit ti ¢6 cong thiic phan ti Fe,0,
dude xép vao nhém vat lidu ferit - cong thtic
téng quat MO.Fe,0, MFe,0,) c6 ciu tric spinel
(M 1a kim loai hoa tri 2 nhu: Fe, Ni, Co, Mn, Mg
hoédc Cu). Cac hat spinel tu tinh MFe,0, c6 kich
thuéc nano khi duge gia cudng trén nén khoang
sét bentonite sé& c6 thé tao ra cac loai vat liéu
méi c6 dién tich bé mit riéng ting 1én din dén
ting kha nang hap phu cac ion kim loai, céac
chat hiiu cg, cac chit mau.., mit khac cac hat
spinel MFe,O, nay lai rat dé dang thu hoi tai st
dung lai sau qua trinh hap phu nhg tit truong
ngoai. Cho dén nay c6 kha nhiéu nghién ctu vé
téng hop vat liéu c¢6 kha nang hap phu chit mau
hitu co trong nudc véi cac chdt mau nhu xanh
metylen, congo d6 nhu vat liéu MFe,O, (M 1a Fe,
Mn, Co, Ni) (Lixia, 2012), cac vat liéu nano
compossite Fe,04/chitosan hodc cac vat liéu t6 hop
khac (A1, 2011), (Zhu, 2010), (A1 & cs., 2011).
Nghién cGu vat liéu nanocomposit
MFe,O /bentonite dap tng dudgc xu hudng tim
kiém cac vat liéu ré tién, c6 thé tai sinh, than
thién v6i méi trudng, cé thé xi 1y 6 nhiém nude
dac biét 14 6 nhiém chat hiiu cd, chat mau trong
nudc thai tai cac nha may, cac co s6 dét nhudém.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

Vat liéu CoFe,0,/Bentonit dugc téng hgp
bing phuong phap déng két tia cé dién tich bé
mit riéng khodng 380 m?%g, hinh thai bé mat
ctia vat lidu c6 su tron 1an ctia cac hat ciu tric
khac nhau nhung tuong d6i déu din va kha
nhiéu 15 trong nhé c¢d 0,3 - 0,8 micromet.

Chat mau st dung 1a xanh metylen. Khdo
sat kha niang hap phu ctia vat liéu véi cac diéu
kién nhiét d6, néng d6 chat mau, thdi gian, pH
khac nhau.

2.2, Phuong phap nghién ctu

Phuong phép quang phd eletron dudc st
dung @& xac dinh ham lugng chit mau trong
dung dich. Trong phan thuc nghiém, d6 hap thu
quang dugc do 6 buéc séng 597nm, st dung may
UV- vis spectrophotometer S-2000, tai phong
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thi nghiém B6 moén Héa hoc, Trudng Pai hoc
Néng nghiép Ha Noi.

Xic dinh thoi gian dat can bing hap phu:
Cho 30ml dung dich xanh metylen c6 nong d6
lan lugt 50, 100, 200 mg/l vao mbi binh tam
giac 150ml, thém vao binh 0,1gam vat liéu,
diéu chinh pH = 7, 14c déu trong vong 5, 10, 15,
20, 25, 30 phiit, 14y dich loc x4c dinh néng do
chat mau.

Nghién citu anh hudng ctia pH téi hiéu suat
hap phu chiat mau: Cho 30ml dung dich xanh
metylen c¢6 néng do 50 mg/l vao cac binh tam
gidc 150ml, thay d6i pH c6 céc gié tri la 3, 4, 5,
6, 7, 8, 10. Thém vao mdi binh 0,1gam vat liéu,
lac déu trong vong 20 phiit. Loc bd chat ran, 14y
dich loc x4c dinh ham lugng ch4t mau con lai.

Nghién cttu mé hinh ding nhiét hap phu:
Quan hé giiia dung lugng hap phu can bang va
ndéng d6 chat hdp phu dudc biéu dién trong
phuong trinh duéi dang:

.= Kp.C,'™ hodc duéi dang tuyén tinh:
Ingq.= InKy +(InC.)/n

Trong d6, q. 12 dung lugng hap phu tai thoi
diém can bing (mg/l), C, 1a néng d6 chat bi hép
phu tai thoi diém can bang (mg/l), Ky va n 1a cac
hing s6 Freundlich. Hai hing s6 nay c6 thé tinh
dugc tit d6 thi mé ta quan hé tuyén tinh ctia Inq,
theo InC..

3. KET QUA VA THAO LUAN
3.1.Thoi gian dat can bang hap phu

Bang 1 cho biét gia tri% chit mau bi hdp
phu. Sau 15-20 phut can bing h&p phu da dudc
thiét lap. Cac thi nghiém chi thuc hién trong
khoang 15-20 phut. Két qua ciing chi ra, khi
noéng do chat hap phu tiang lén qua cao, hiéu
sudt hap phu chat mau gidm xuéng. Do do,
ching t6i chon khéo sat kha niang h&p phu chat
mau véi nong d6 xanh metylen 14 50 mg/l.

3.2. Két qua khao sat anh huéng cta pH té&i
qua trinh hip phu

Két qua & bang 2 cho thay, & gia tri pH=7-8
vat liéu hap phu chat mau t6t nhat (pH téi vu). O
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Khao sat kha nang hap phu chat mau xanh metylen trong méi triéng nwée clia vat liéu CoFe,0./ Bentonit

pH thap (méi trudng axit), da c6 sy proton hoa
nhém amin bac ba trong phan tii xanh metylen
lam gidm kha ning bi hap phu bdi vat liéu cua
chat mau. O pH 16n hon 8, kha nang hap phu chat
mau ciing giam xuéng, c6 thé do kiém da lam thay
d6i céu trdc cta khoang sét bentonit do trong
thanh phan c6 SiO, va AL,O.. Vi vay, cac tac gia da
chon thuc hién cac khao sat kha ning hdp phu
chat mau cua vat liéu 6 pH = 7.

3.4. Phuong trinh ding nhiét hidp phu
Freundlich

Qua trinh hap phu tuan theo mé hinh dong
hoc Freundlich, xac dinh duge K= 10,86; n=
3,175 1a phut hgp véi loai vat liu c6 bé mit chat
hap phu la khéng déng nhit véi cac tam hap
phu khac nhau vé s6 lugng va ning lugng hip
phu. R?= 0,9988 cho thay su phu thudc ctia Inqe
va InCe 1a tuyén tinh.

Bang 1. K&t qua xac dinh thoi gian dat cAn bang hap phu

Thoi gian (pht) 5 10 15 20 25 30
Hiéu suét hap phu (%)
50 16,0 70,0 95,0 95,1 95,1 95,2
Nong do xanh 100 15,0 67,0 84,8 85,0 85,1 85,1
metylen (mg/l)
200 13,0 55,0 66,9 67,0 67,1 67,1

Bang 2. K&t qua khao sat Anh huéng ctia pH t6i hiéu suat hap phu

pH 4 5

6 7 8 10

Hiéu suét hap phu% 70,0 85,0

90,0 95,1 95,0 92,3

4. KET LUAN

Diéu kién h&p phu chat mau d6i véi xanh
metylen t6t nhat duge chi ra: O nhiét do phong,
pH = 7-8, néng d6 chat mau 50mg/l, hidu suit
h4p phu dat trén 95%. Qua trinh hip phu tuin
theo phuong trinh Freundlich.
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Nghién ctu dudc thyc hién véi kinh phi tu
dé tai nghién ctiu khoa hoc cap trudng ma s6
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Ha Noi. Tac gia xin tran trong cam on.
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