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Abstract

The Mn,0,/SiO, material containing nanosized Mn,0; has been synthesized at low temperature (550°C) by the
combustion method. Mn,05/SiO, characterization is examined by X-Ray Diffraction (XRD), Scanning Electron
Microscopy (SEM) and BET (Brunaure-Emmet-Teller) measurements. The Mn,05/SiO, material is used for removing
the nickel from wastewater. The nickel absorption capacities by the nanosized manganase oxide have calculated using

Langmuir method.

1. MO PAU

Su 6 nhiém moi truong do nganh cong nghiép
phét trlen do sy bung nd dan s6 6 cac nudc cham
phat trién va dang phat trién,.... P4 ph4 v& nhiing
qui luat twy nhién vé sy phat trién sinh thii, Tam giam
tudi tho, tang bénh tit cua con nguodi. Do vy bdo vé
moi truong la muc tiu chung cia toan nhan loai
[1,2].

Hién nay cé nhiéu phuong phap xur Iy kim loai
nang nhu: Phuong phéap Kkét tua, phuong phép trao
d6i ion, phuong phép thdm thiu ngugc, phuong
phap hip phu..... Bac biét phuong phap hap phu voi
vat lidu hap phu dugc ché tao tir cdc nguodn san cé
nhu: Than bin, miin cua, tro bay, dit sét, cit... dang
rat dwoc quan tim ciia cdc nha nghién ctru va xir ly
mdi truong [3 + 8].

Trong bai bdo nay su dung vat li€u chura oxit
mangan kich thudc nanomet dé hép phu Ni** va tir
d6 dinh huéng ing dung loai vat liéu nay dé xu ly
niken trong moi truong nudc thai.

2. THUC NGHIEM
2.1. Héa chit, thiét bi

Mubi Mn(NO;), tinh khiét, Ni(NOs),.6H,O
(99%), polivinyl ancol (PVA), cat thach anh dugc
rdy cd hat 0,75-1 micromet va mét s6 héa chat khac
¢6 d6 sach phan tich. My khudy tir gia nhiét (Y), ta
sdy (Ptrc), 10 nung (Anh).

May so mau quang hoc (Anh) xac dinh mangan
tai budc séng 525 nm, 1€n mau béng phuong phép
persunphat.

May quang phé hép thu nguyén t&r (AAS) hang
Shimadzu (Nhat Ban) dé xdc dinh ham lugng niken.

Gian dd nhiéu Ronghen dugc thyc hién trén may
D-5000 (CHLB buc) véi buc xa CuK,, budc séng ¢
=1,5406 A.

Anh vi cu trdc va hinh thdi hoc cua mau duoc
chup bang méy hién vi dién tor quét (SEM) JEOL~
5300 (Nhat Ban).

Dién tich bé mit duoc do bang phuong phap
BET (Brunaure-Emmet-Teller) trén mdy SA cua
hiang COULTER (M9).

Diénh gia kha nang hip phu cua vat lidu chia
Mn,0O; kich thudc nanomet theo md hinh déng nhiét
Langmuir.

Miy do pH (Y), mdy khudy tir gia nhiét (Bi) va
mot sb dung cu thi nghi€ém khéc.

2.2. Téng hop vit liéu

Mau duoc téng hop bﬁng cich hoa tan mot
Ivgng PVA vao nudc ¢ nhiét do thich hop dén khi
tan hét tao thanh hé trong subt, & pH = 4, giit nhiét &
80°C trong 4 gi6. Cho moét lwong dung dich
Mn(NO;), vao hé trén dé tao hé gel déng nhét Mn-
PVA (véi ty 1€ mol Mn/PVA = 1/3). Sau d6 cho
Si0; kich thuéce 0,1 dén 1 micromet vao khuéy tron
déu trong 15 phiit. Xir Iy mau & nhiét d6 550°C trong
1,5 gio va rira mau nhiéu 1an dé thu nhan san phim
1a vat li€u Mn,0O; c6 kich thudc nanomet trén chét
mang SiO,.

2.3. Thi nghiém hip phu

Qud trinh hap phu tinh: Pugc tién hanh & 4p sudt
va nhiét do phong; 1 g Mn,O5 duoc khudy tron véi
100 ml dung dich Ni**, ndng do dau thay di tir 1 -
60 mg/l trong thoi gian 2,5 gio (thoi gian dat can
bang) & pH = 5,5. T4ch dung dich khoi vat liéu bang
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qua trinh loc, néng dd Ni** con lai duoc xdc dinh
bang mdy hép thu nguyén tir (AAS).

Qud trinh h?ip phu dong: 200 g vat li€u Mn,O5/
SiO, duoc nhdi vao mot cot thuy tinh (duong kinh 3
cm) ndi voi binh ciu thanh mot hé kin.

Dung dich chtra Ni** (ndng d6 dau 1a 15,5 mg/l &
pH = 5,5) dugc chay qua cot, voi tbe @6 dong 30
ml/phit. Dung dich dau ra dugc phan tich sau mdi
lan 14y mau 12 500 ml, dung dich con lai dugc thu
gom lai, phén tich ndng d¢ tong khi qud trinh chay
cot két thic.

3. KET QUA VA THAO LUAN

3.1. Khao sat kha néng pha Mn,0; kich thwoc
nanomet trén mau Mn,05/SiO,

Mau dugc tong hop nhu phan trén v6i khoi
lugng Mn,O; ngam tdm dwa vao thay ddi tir 1,00
dén 20,00 % Mau dugc xir 1y nhiét & 550°C trong
1,5 gio dé thu dwoc san phim 12 vat lidu Mn,Os ¢6

Luu Minh Pai va cong sy

kich thudc nanomet trén chat mang Si0,. Ham
lwong mangan trude va sau khi ngdm tam dwoc xdc
dinh bang phwong phap persunphat [10]. Két qua
duoc chira ¢ bang 1.

Qua céc s6 lidu thdy ring khi ting lugng oxit
mangan vao vt liéu thi hiéu suit ngdm tdm giam va
qud trinh ngdm tim gan nhu dat bdo hda khi khdi
luong oxit mangan dat 8,06% véi khéi luong dua
vao 12 10% (hiéu sudt ngam tam kha cao 80,6%). Do
d6, khdi lugng oxit mangan dwa vao 10% da duoc
chon cho cdc nghién ctu tiép theo.

3.2. Xac dinh thanh phén pha va hinh thai hoc
cuia vit liéu che tao dwoc

Mau vat liéu trude va sau khi téng hop dugc tra
xat, nghién min roi duoc xdc dinh cu tric béng
phuong phdp nhiéu xa Ronghen, hinh thdi hoc dugc
chup anh hién vi dién tir quét. Két qua dwoc chi ra &
trén hinh (1a, 1b, 2a, 2b).

Bang 1: Két qua khdo sét hi¢u sut ngam tam Mn,O; kich thudc nanomet trén nén SiO,

Mn,O5 dua vao (% khéi luong) 1,00 2,50 5,00 10,00 | 20,00
Mn, 05 thyc té (% khéi lugng) 0,95 2,30 4,42 8,06 10,79
Hiéu suit ngam tam (%) 95,00 92,00 88,40 80,60 53,95
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Hinh la: Gian dd tia X ctia mau SiO,

Két qua trén gian dd tia X (hinh la va 1b) chira
hai loai pic dic trung pha tinh thé cua SiO, va
Mn,0;, gian dd cling chi ra cac hat SiO, khi chua
duogc ngadm tim Mn,O; ¢6 kich thude vai micromet,
khi dwoc ngdm tam Mn,O; miu Mn,0,/Si0, duoc
bao phu rit déu boi cic hat Mn,O; < 30 nm (hinh 2a
va 2b).
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Hinh Ib: Gian d6 tia X ciia mau SiO, ngam tAm
MH203

3.3. Panh gia kha niing hip phu Ni**
Mn203/Si02

cua vat liéu

Dé danh gid kha nang hap phu cua mot loai vat
liéu nao d6 c6 nhidu cdc yéu t6 can khao sit nhu thoi
gian dat can bang hap phu, dung luong hép phu, anh
hudng cia cic cation, anion, anh hudng cia pH moi
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truong,.... Trong bai bdo nay khao sét thoi gian dat
can bang hap phu va dung lugng hap phu. Két qua
duoc dua ra ¢ phan sau.

3.3.1. Xdc dinh thoi gian dat can bang hdp phu
niken cua vat lieu Mn,03/SiO,

Nghién ciru khd ning hdp phu niken...

Thi nghiém dugc tién hanh véi 100 ml dung dich
Ni** ¢6 noéng d6 10 mg/l, 1 g vat lidu duoc khudy
tron trong cdc khoang thoi gian khac nhau 10, 30,
60, 90, 120, 150 va 180 phiit trén may khudy tir. Két
qua phan tich ham luong niken dugc biéu dién &
hinh 3.

A%

IMS 5.0kV x150k SE(M) 9/20/2007
Hinh 2b: Anh SEM cua SiO, ngdm tdm Mn,0;
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Hinh 3: Anh hudng thoi gian dat can béng hép phu niken cuda vat liéu Mn,05/Si0,

Qud trinh hap phu chii yéu xay ra trong 120 phut
dAu sau d6 giam dan va gan nhu dat can bang trong
thoi gian 150 phut va dugc chon cho céc thi nghiém
tiép theo.

3.3.2. Hdp phu Ni** ciia vdt liéu chita Mn,O3/SiO»
theo moé hinh Langmuir

Trong céc thi nghiém hip phu dwoc tién hanh
nhu phan trén. Khi qud trinh hap phu dat cin bang,
mau dugc loc va x4c dinh ham luong Ni** trén may
hép thu nguyén tor AAS (Shimadzu-Nhat Ban).

Cic hang sd dang nhiét cia qué trinh hip phu
Ni** trén vat liéu chira Mn,O; kich thuéc nanomet

duoc xdc dinh tir két qua hi qui céc s6 liéu thuc
nghiém trén phan mém tinh toan Table Curve.

Su hip phu Ni** trén vat liéu chira Mn,Os kich
thudc nanomet dugc md ta kha tot bang mo hinh
dang nhiét hap phu Langmuir v6i hé s6 hdi qui cho
md hinh nay d6i véi Ni** 1a 97,63%. Két qua ciing
chi ra dung luong hip phu cyc dai tinh theo mo
hinh Langmuir 1a 3,575 mg/g.

3.4. Danh gia khd ning hip phu Ni** ciia vat li¢u
Mn,03/SiO; trén cft hap phu

Mau nuéc thai sau khi liy tir bé thu gom cua
xuong dién phan duoc tién xir 1 bang dung dich

663



TCHH, T. 49(6), 2011
CaO(H),. Két qua phén tich thanh phan dugc dwa ra

Luu Minh Pai va cong sw

trong bang 3.

Puong dang nhiét hap phu Langmuir
q=Qmax.b.Cf/(1+b.Cf)
"2=0.97630874 DF Adj r12=0.96683224 FitStdErr=0.24037104 Fstat=247.25798
a=3.5750818
b=0.62794439
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Hinh 4: Buong dang nhiét hap phu Ni** ciia vat liéu Mn,04/Si0,
Bdng 3: Két qua phén tich mau nude thai dién phéan
Chi tidu Ham lugng niken trudc Ham lugng niken sau xir 1y bang TCVN 7209-2002,
xt ly, mg/l Ca(OH),, mg/l mg/l
Niken (Ni**) 112 15,5 2
Crom 0,14 0,01 0,05
Béng - - 1
Sat 0,34 - 1-5
pH 8,64 9,7 6,5-8,5

Nhu vay qua bang 3 théy réng nude thai cua
xuong dién phan sau khi da xir 1y bang Ca(OH), c6
mdt s& chi tiéu ham lugng vuot chi tiéu cho phép
vai 1an, dac biét 1a Ni** ¢6 ham lugng vuot nhiéu lan
s0 V6i tiéu chuan cho phép dbi véi nudc thai, ndng
do sau khi xur 1{ béng sita voi thi ndng do niken V;m
cdn cao can phai tiép tuc xtr 1y, do d6 chiing i tién
hanh hap phu dong trén cot bang vat liéu chtra
Mn,O; kich thudc nanomet.

Doi lién tuc dong dung dich cé nhiéu kim loai
nang qua cot voi toc do 30 ml/phiit, tién hanh phan
tich ham luong Ni** & du ra duoc xdc dinh ham
Iwgng mat s6 kim loai khéc trong mau thu hoi. Két
qua phan tich dugc dua ra trong bang 4.

Nhu vay cé thé thay rang vat liéu ché tao chtra
Mn203 kich thudc nanomet c6 kha nang hap phu rét
t6t Ni** tir dung dich, sau 4 don vi thé tich dau, céc
chi tiéu nghién ctru da dat ti€u chuén nudc thai. Sau

d6 ndng d6 niken ting dan va sau 8 don vi thé tich
van dat TCVN 7209 - 2002, ( Ni**< 2 mg/l).

Tai trong hap phu Ni** dong an toan trén cot ciia
vét lidu ché tao chira Mn,Os kich thuéc nanomet dat
Qan toan = 0,29 mg/g (VOi Quy tomn = (4 X 15,5 - 3,84 x
0,96) : 200 = 0,29 mg/g). Ngoai ra, tir két qua phan
tich mau thu hdi thdy rang vat liéu chira Mn,O; kich
thudec nanomet con xtir 1i dugc cic kim loai nang
khac nhu Cr, Fe, ddy 1a nhirng kim loai thudong xuat
hién trong ngudn nudc thai dién phan hay ma dién.

4. KET LUAN

Pi dénh gid kha ning ngdm tam Mn,O; kich
thudc nanomet trén Si0, va gia tri cuc dai 1a 8,06%.

Két qua xdc dinh cAu trdc, hinh théi hoc cia mau
trudc va sau khi ngdm thm Mn,O; kich thudc
nanomet cho théy trén bé mat vat liéu sau khi ngdm
tAm c6 cdc hat Mn,0; < 30 nm.
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Pa khao sit thoi gian dat can bang hap phu va danh

gid kha ninghdp phu Ni**

cua vat liéu Mn203/Si02

kich thudc nanomet theo phuong trinh dang nhiét
hap phu Langmuir. Dung luong hap phu niken cuc

Nghién ciru khd nang hdp phu niken. ..

dai 1a 3,575 mg/g.

Pa xdc dinh dugc tai trong an toan cia vat liéu

chira Mn,O; kich thudc nanomet khi chay trén cot 1a
(an toan = 0,29 mg/g

Bang 4: Két qua xu 1y niken cua xuong di€n phan b?"mg vat liéu chira Mn,0; kich thudc nanomet

Néng d6 niken dau vao, Pon vi miu Thé tich. doi cot, Néng d0 niken con lai,
mg/1 lit mg/1
15,5 1 0,5 -
15,5 2 1,0 -
15,5 3 1,5 -
15,5 4 2,0 -
15,5 5 2,5 0,1
15,5 6 3,0 0,2
15,5 7 3,5 1,6
15,5 8 4,0 1,9
Ham lugng Ni 0,96
Mau thu hdi Ham luong Cr 3,84 0,01
Ham lugng Fe -
pH 9,7 7,6
15,5 9 4,5 35
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